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particul ar, the use of such conpounds in the curative
or prophylactic treatnent 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 al., 2000, Int. J. Mcrob. Agents
15: 131- 135; JBPGBnELH? &F BRPHYRIFoEOMPOENPH. | nf ect.

Dis. 30:799-808). As a consequence, the devel opnent of
new approaches for killing mcroorganisns is urgently
required. 20 The treatnment of mcrobial infections by
phot odynam ¢ therapy (PDT) represents a val uable
recent nethod for eradicating bacteria since it
iﬂépkges a mechani smwhich is markedly different from
t %% ypi cal of nost antibiotics. Thus, PDT is based
on the use of a photosensitising 25 nol ecul e that,

once activated by |ight, generates oxygen reactive
SPEkd Breseltfidtedich fePatbstd w as¢vsOgorpaytietcyngfounds and, in
prokaryotic and eukaryotic cells including bacteria, .
nyeafitasnatheanst pEasth ompaundetinathe, carggige Q. prophylactic
Phot ochem Photobiol. B Biol. 5:381-293; Bertol oni et
al treatmggbof migrebighrelonisatign ARgYNICCHABr t ant | y, t he

phot osensitising activity of many .30 photodynam c
agents agai nst bacteria is not inpaired by the
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The resistance to antibiotics developed by an increasing number of
microorganisms is recognised to be a worldwide health problem (Tunger
et al., 2000, Int. J Microb. Agents 15:131-135; Jorgensen et al., 2000,
Clin. Infect. Dis. 30:799-808). As a consequence, the development of

new approaches for killing microorganisms is urgently required.

The treatment of microbial infections by photodynamic therapy (PDT)
represents a valuable recent method for eradicating bacteria since it
involves a mechanism which is markedly different from that typical of
most antibiotics. Thus, PDT is based on the use of a photosensitising
molecule that, once activated by light, generates oxygen reactive species
that are toxic for a large variety of prokaryotic and eukaryotic cells
including bacteria, mycoplasmas and yeasts (Malik er al, 1990, J.
Photochem. Photobiol. B Biol. 5:281-293; Bertoloni et al., 1992,
Microbios 71:33-46). Importantly, the photosensitising activity of many

photodynamic agents against bacteria is not impaired by the resistance to
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antibiotics but, instead, depends mainly on their

chem cal structure (Malik et at., 1992, J. Photochem
wobwboi7zed . B Bi ol . 14:262-266). Various typesPOf/GB2005/002457

neutral and ani oni c photosensitising agents exhibit a

s pronounced phototoxic activity against Gam positive

baentdribtcs Howevestead, s depenphotosensioni giewyg chgemea etrecture

no a eci abl e cytatoxic activity i nst a

ne@élgﬁ{’/éf Bgci%qrgiae(- 8)21197%@@’%%}1 %Fﬁ!a%%lozyl“b%?rg@@out er
menbrane is altered by treatnent with ethyl ene di am ne
tetra-acetic acid (EDTA) or polycations (Bertoloni et

at yarid9s Qypfli:sENﬁ nMighr @R Aniotiet fhotddenskRink? g%éigcg %x%ibit a

Nitzan et"al., 1992, Photochem™ Phot obi ol .

5 1 t prosiouhedd plwedtadiatctihey aelitalGmnepydtiopbacttrity &fowever,
negati ve bacteria, which is nore conplex and thicker |
t haicht phOtOSENFISIRE pageits vexgshdierabprepaldo erivtotamc activity

e A B Ec PRUSTBO TS A0t GO PEhctS Jae outer

, ¢ h e _ .
SSBRRFR 5 garascg ity pn G nial cadnmk Rk aBepic acid
A1(FIZPAS 3b poMahdbaa(Bértdlbni 193998, PROLOANIEMbiol. Lett. 71:
Photobiol. B. Biol. 21:81-86). In contrast,

10 pos4%-i §& Witzharaed.,( ¢992.0Rhelocptiot d¥enshivl. STNEISAent &, is
20 i.ncl udj ng _por rins and phthal ocyani nes, pronote .
ef beliived ithainthet ¢65£¥@ro¢nveé¢p@§rﬁrﬁ€gaﬁg%’ebla%qtémaaw 1ch is

W fhout the n for di.f vi nat.ur al ructur
ot m R Coutp e R s TRE Gl pPRY Baqisfe’ VAR an
Ph i oL pbjl . 157; ; k
e B i O e piero Pl e O LYbARPRK and
324ckbfvdied) thd tcyappsis srdaotite t bpeqiesi photegedangd 25 the
favours the binding of the photosensitising agent at

15 crphdtesehsidisingpgents{ithesnbargag?, abnd 83 dakhggipy. Photobiol.
expo to.light, cause e lo of _cell_viabili )
NPT As S0 \alBita o§ i1 TS, GonBlochion diligpion, B Biol
Biﬁﬁgl.%%' 149-157). Thus, it has been reported that
Eschelri g’hi a coli is efficiently inactivated

In contrast, positively charged (cationic) photosensitising agents,
20  including porphyrins and phthalocyanines, promote efficient inactivation
of Gram negative bacteria without the need for modifying the natural
structure of the cellular envelope (Merche;t et al., 1996, J Photochem.
Photobiol. B. Biol. 32:153-157; Minnock et al., 1996, J. Photochem.
Photobiol. B. Biol. 32:159-164). It appears that the positive charge
25 favours the binding of the photosensitising agent at critical cellular sites
that, once damaged by exposure to light, cause the loss of cell viability
(Merchat et al., 1996, J. Photochem. Photobiol. B. Biol. 35:149-157).
Thus, it has been reported that Escherichia coli is efficiently inactivated
by visible light after incubation with the cationic 5,10,15,20-tetrakis-(4-
30 N-methylpyridyl)-porphine (T,MPyP) (Valduga et al., 1999, Biochem.
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by visible light after incubation wth the cationic
5,10, 15, 20-tetrakis-(4 30 N nethyl pyridyl)-porphine
w@ To0MP9P$s (Val duga et at., 1999, Biochem 2 V¥UT/GB2005/002457
2006/ 000765 PCT/ GB2005/ 002457 Bi ophys. Res. Conmon.
256: 84-88). The phototoxic activity of this porphyrin
i s Brep/nisy ResdiGueduby 26084-8Pai rHentphofotohie estrwity of this
and transport .functions. of hoth the outer. and _
cy POPTRER & R amediatrd et (RRATEPID HdiRgeT HgAand
5 t el P I.n-
ant T L fgRng o o o8 iR MGG BBNGHIE BB AR anes, rper
ag@disty PRATHR fodDNROst tissue cells, i.e. the
conmpounds are unable to differentiate between target
5mcrobial cells and host cells. In addition, the

utility of known por E{]yri n- based antimcrobial i o )
agERVEVes ther ey o knbwa pyrphianrbased anfipaerpbiadvpgents is

COLEIRY 81 AL  ug e L B 2 e
US b BGn ot SEURARTLCtt &?f@&%iaﬁf b8rwddnet e.tt‘?%iefokii%l cells and
i nfection may not be accessible to 15 Fi ght. nce,

t hog deHs.almedditibar theenilingbhRaswalfpokphyrimBasdthntimicrobial
attenuating the growh of microbial agents. 20 3 WO

10 2088909007 681rheT/ BB2ed5hp0tws7 relgtinedr yowe potedengfarotarget

first aspect of the invention, there is provided use
ofn%mbgﬁﬁﬁéﬁ%d of formula | in the preparation of a

medi canment for killing or

Furthermore, not all microbial infections are suitable for treatment using
photodynamic therapy, e.g. the site of infection may not be accessible to

15 light.

Hence, there is a need for new methods of killing and attenuating the

growth of microbial agents.
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5 attenuating the growth of mcroorgani snms by a nethod

whi ch does not conprise exposing the conpound to a
w@b@bodyean ¢ therapy |ight source or a sonodRCEGBR005/002457

therapy ultrasound source X1 4 z Y1 x NHNx 4 2 -N

HN YY 3 X2 3 whherein: 10 X1, X2, X3 and X4

i nGepemdent |y represent (i.e. are the sane or

different) a hydrogen atom a lipophilic noiety, a

phenyl group, a |ower alkyl, alkaryl or aralkyl

gr ak1onj r 0 f ' f: :
0L Ry 8o AL B Lhcn | N B AREIUL e o
|'i Bhp@uA® o€ tyrm@ilaISinahs @Réparition ePhaseditembOVRY: killing or
al kyl ene, | ower al kenyl ene "or | ower al kynyl ene, whic

51 satteniatimgl thy gabsh iof uhdodrganisssoby momethodl Which does not
2006/ 000765 PCT/ GB2005/ 002457 ubstituents sel ected
f r 6PADPHNR EXROSRS the REBPOHIdIP %ﬁgotodynamlc therapy light source

or a sonodynamic therapy ultrasound source

7
wherein:
10
X, X5, X5 and X, independently represent (i.e. are the same or
different) a hydrogen atom, a lipophilic moiety, a phenyl group, a
lower alkyl, alkaryl or aralkyl group, or a cationic group of the
following formula;
15
~L-R; = N'Rp)([Rs)Ry
“wherein:
20 L is a linking moiety or is absent;

R; represents lower alkylene, lower alkenylene or lower

alkynylene, which is optionally substituted by one or more
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(optionally interrupted with oxygen), fluoro. OR5,
C(OR6, C(OORS, C(ONR8 R9, NRLOR11l and N R12R13R14;

w@arwedoRe5 R3 and R4 i ndependently represent (PCEGBa08/002457

the same or different) H, aryl, |lower alkyl, |ower
al kenyl or |ower alkenyl, the latter three of which
are optional Isybsé%%?ttﬁtﬁﬁleﬁed b?oéheloﬁ\fernéﬂ\éd» lower alkylene

| ower

iyt 2328?22@@5021%#1‘5 m&%"LF”#%%eéﬁ‘ AL JBRS . OBey PO
NRLRLaRLe SO )Nﬁ %Ylﬁ%\& Y3 il@@g“ pad

N+R12R13R14 Z i s -
absent or |ndependently represent aryl, |ower aIkyI

| oner al kenyl or | ower al kynyl, the Iatter t hree of

5which are opti Ba@mﬁﬁ@u@@pcmdm@cr 1gpresaet Gre. oy ghe same or

15

30

21yl eno. ( opfIGRENyCr riGhr [ptEa Ut G5 onylaps lower
ORS5, O R,
N+R12CR:(13)Rl4 a%%ﬂ?ﬁe lgée?tlﬁﬁé%c(g}vurw [ ona}?/&1 rﬁlﬂp hsubstltuted

pyrrol e ringbyconhios hmbohesubtti@ehts seBdtel OfrBhA 166} | 'aCH\yl
group; and R5, R6, R7, Rs, RO, Rio, R11, R12, R13 and

R14 i ndepend hmdryalkylepc eé@’ttonlaﬂlgrmt&mm‘cech rvh;h o%§gen), aryl,

prow ded that_at |east of X1 X3 and X4 is a
Ocationic gr ofRs a&( 3?\6 é(@@ﬁe aﬁéoﬂﬂRBB&stNﬁqeRuf and

X1, X2, X3 ﬂﬁ%xg hydrogen atom a phenyl group,
a lipophilic yﬁ”or a lower alkyl, alkaryl or
aral kyl group. 30 5

Z1s-CHorN;

Y1, Y, Y3 and Yy 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)OR;, C(O)NRg Ry, NR;oR11, N'R1pR 3Ry,
or, taken in conjunction with the pyrrole ring to which they attach,

may form a cyclic group; and

R—5> R67 R7> RS) R9= RlOD Rllb R12> R13 aﬂd R14 independenﬂy

represent H or lower alkyl

provided that at least one of X, X, X5 and X, is a cationic group
as defined above and at least one of X;, X,, X5 and X, is a
hydrogen atom, a phenyl group, a lipophilic moiety, or a lower

alkyl, alkaryl or aralkyl group.



WD 2006/ 000765 PCT/ GB2005/ 002457 The term "I ower
al kyl" is intended to include |inear or branched,

weywbioe7es acyclic, Cl1-Cr70 al kyl which may bePCT/GB2005/002457
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interrupted by oxygen (preferably no nore than five

oxygen atons are present in each alkyl chain). Lower 5

al kyl groups which Rl, R, R3, R4, R5, R6, R7, R3, R9,
may r .esent |nclude

Rio R11, R12,
ClThi@rﬁf! Kipmer elodis 151;@;@1 d (esdt PR%H or brancheglpcyclic or

2 ¥eioG 20 bl Rk Mun 2 o2k el mo

al iﬂbke @H&h @%e%g%%hydtomgrﬁ%?r&%t ihOMRh ﬁkgb/ bha%guq@ower

RlﬂkyllgrcRipB \amthﬂﬂ MmRs! Rmﬁgeﬁ% RﬂcRMdég,CRho, Ry R33, Ris
ci1, Cl2, Cl13, Cl4, Cl5

an@anBEM @naéyrepremuts mfdiq@e éheCmraHﬁs} Cof1aalkRhFERE 14 alkyl,

HEELGEA G B e o

N
beaué eC| I}m\ 1’( hcgtd‘lt %lkg;ldyc/% |Cld éall rrJ1y gr \(’;?’stgerred
"%wﬁirsaﬂqlcg}ﬂ@ﬁé ﬁfﬁldheR'FrRZOR gR@akgng n@n I Rg,rm‘og S Rus,
for exanpl e such groups may conpri se 5-

8-R;5%ndoR ; JDayreefresad m¢lngs C,The, €gr@n (Eso\ﬁ'@r CaJ @y,Kégnéj}o,
is to be construed accordingly. The ternms "I ower

al Kenfi2 Gadom Guwenddb k@' are intended to incl ude

25 linear or branched, cyclic or acyclic, C2-C20

al kenyl and al kynyl, respectively, each of which may

berj, i eL5URELE: Bor@eFaeTR FORG #IFAH X RAR 3R, may represent

cyclic amine/ammonium groups, for example:

DO OO OH

It will be appreciated that the cyclic amine/ammonium groups may also
comprise fewer or greater than six members, for example such groups

may comprise 4-, 5-, 7-, 8-, 9- or IO-membgared rings.
The term “lower alkylene” is to be construed accordingly.

The terms “lower alkenyl” and “lower alkynyl” are intended to include
linear or branched, cyclic or acyclic, C,-Cyy alkenyl and alkynyl,
respectively, each of which may be interrupted by oxygen (preferably no
more than five oxygen atoms are present in each alkenyl or alkynyl

chain).



nore than five oxygen atons are present in each
al kenyl or al kynyl chain). 6 WO 2006/ 000765

w6205/ 002457 The term "l ower al kenyl " aPGDGB2005/002457

i ncludes both the cis and trans geonetric isoners.
Lower al kenyl groups which Rl, R2, R3, R4, R5, R6, R7,
Rs, R9, R0, Rll R17 R13 and R14 may represent
include C2-d's al al kenyl, C2-Cl16

al IEbwq:rm C@V@e@ﬂaq%n;aiso lthJéfe b@lt%hﬁ/rfls angd. opies geometric

ot BB Ly A B D 155 165 %51 Ry B Rk
al fg; . Ri€ fggrraﬁg R%%)Rgéﬁﬁegeﬂt e&%esca-@mm!keﬁ% ey

R4, RS,

5 rTazyILemﬁp Bs€ent a&é@ludb (G4,alkshyl C&,- €5, alkinyl,OC,p-(Gg ,allkshyl,
C103 Cll, Cl12, C13 and Cl4 10 alkenyl. The term
" | QywbT am@@@l Eod’; iadkanylb& xOnstlkeryl, a6r6sdrkkghyl. Co-Cy

R738Y<\E E;yg l}ben%r OUB%;{@ ggxﬁ%mﬁ%g%eq@y%é{ﬁ\enyl groups

r t Hn al n
(SREERRL Aok, 2 %aﬁ JSG Bk SRR gy
al feyraskbnt fadhid CAl @7,@ kg YGE at YEB]\HC
C, %5 al kynyl , Cﬁ- al ky% ! Cg iq?ﬁlyI@qu;mdig 't
10 alddgerytl. Preferred | ower al kynyl groups which R1, R2
R3, R4, R5, R6, R7, R3, R9, Rio, Rll, R12, R13 and Rl14
may represent 20 include C2, C3, C4, G5, 065 Cr7, GC8,

Bt Wyt ket BB T orbingl v, The

term"aryl" includes six to ten-nmenbered carbocyclic
aromatic 25 groups, such as phenyl and naphthyl,

WL @wegra0kipsy | ageougR twitioR Ry R, SRQSU, Ryt Rg, oy RADBGOR g, Ry,
nore substituents seI ected fromfluoro, cyano, nitro,

15 | ey Rad kpd Ri meay a¢rkeasaplt inclors, CCQ) R&ynﬁ( O £R7s alkynyl,

C(C? -814 a yny? Cy-Cyy alkynyl, C,-Cyq alkynyl, C,-Co alkynyl, C,-Cg

alkynyl, C,-C; alkynyl, C,-Cs alkynyl, C,-Cs alkynyl, C,-Cy alkynyl, C,-

C; alkynyl and C5-Cy alkynyl. Preferred lower alkynyl groups which R;,

Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ro, Ryg, Ryp, Rin, Rys and Ry may represent

20 include C,, C3, C4, Cs, Cs, C7, Cs, Cg, C10> C11, C12, Cis and C14 alkynyl
The term “lower alkynylene™ is to be construed accordingly.

The term “aryl” includes six to ten-membered carbocyclic aromatic

25  groups, such' as phenyl and naphthyl, which groups are optionally
substituted by one or more substituents selected from fluoro, cyano, nitro,
lower alkyl (ie.alkaryl), ORs, C(O)Rs, C(O)OR,, C(O)NRgR, and
NRoRi1. |



WO pwg/owizes a | ower al kyl group. A second aspecPCDGBRI9S/002457
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NR1oR 1 7 WD 2006/ 000765 PCT/ GB2005/ 002457 The term
"aral kyl" includes aryl groups joined to the porphyrin

i nvention provides use of a conpound of forrmula 5 I
in the preparation of a nmedicanent for killing or

at Thatati NaralidyE” grebwiek arygf gnouips pangand grespdphprimeinyodia a
whi ch does not conprise exposing the conpound to a
phlovsayHarigodmer apy | i ght source or a sonodynanic
therapy ultrasound source: X~ 4z X~ NNM-NY1L X 4/
~2Y3 XY2 3 zz 10 wherein Mis a netallic el enent

or . r

v g R T ade oo L S ol Fppule
fi¥dh thoprepacniod dspeetivanient fier lifttgndt awedubting 8e growth
medi canent is for killing or attenuating the growth of
ni eff BoergardasismbPy ameshebavhiph cocsiaws ceptpriserpmiosing the

ISR L IS ST L0 @ SIS Lo actuates,
anh LM ChARh HundGhblidel Y We mean a

wherein M is a metallic element or a metalloid element and X;, X, X,

X4, Y1, Yo, Y3, Y, and Z are as defined above.

Preferably, in the first and second aspects of the invention the
medicament is for killing or attenuating the growth of microorganisms by
a method which does not comprise exposing the compouﬁd to a stimulus

which activates antimicrobial activity.

By “a stimulus which activates antimicrobial activity” we mean a
stimulus which increases the ability of the coinpound to kill or atténuate
the growth of microbial agents, such as irradiation with a photodynamic
therapy light source or an ultrasound source. In other words, the

medicament exhibits innate antimicrobial activity, ie. the medicament

8
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20 stinmulus which increases the ability of the
conpound to kill or attenuate the growth of m crobial

therapy light source or an ultrasound source. |In other
words, the nedicanment exhibits innate antim crobial
acaindisbycifically tHehactivediocgpremt! th8re) i2 @OGIORANGActive Such
PCT/ GB2005/ 002457 (and specifically the active

c OBy mayebei dgtemrinedt bY nardwdsy Wakt kKpewsuih the art; for

activi tlg |¥E g‘}pj erm ned by nethods well known in
t e FIR ™ $56r-% ﬁ'ﬁ see Exanple B. s Hence, the
medi canent is for Killi ng or attenuating the growth of
m croorgani snms by a nethod ot her than photodynanic or

S aAeske) afeC medienady - isHoue kelling brméﬂtén@an%pﬂfee(giraﬁv&ﬂ of
that methods for Kkilli ng or at t enuat i ng the growth of
m mraxo«ra@amsmbwatemthodt pdendliie ahetdyngmiexp csgedd:mamlc

atoren | Pgityera o) o smterdiso pdiskali kiling o
TR EAREL b2 SIRRST bhairadiaien gl DTN i

e |I'ess

”W}fg@ked td ﬁ§§n£lhﬁﬂbleﬁ'5ngw ?'Eg’suhﬁsﬁt «F)Ihéﬂlfﬁ@alfﬁfﬁﬁfé%t light)
| ess t han ess than 15 40 nWcnR, |eSs

thﬁanEGede:emZ | ess than 60 mMWcnR, less than 70
MmNV cn2, |less than 80 nWcnR, |ess than 90 nWcnR or
| ess than 100 nWcm . Advant ageously, the nedi canent

e ed t ht/radi ati on,dose eSS 0 than

) e RRERE: teomeufansn @%8?%3@5@%?%&@% of dutefy less
8 CRR, 2 than t ic
ot Eﬁﬁﬂ%@@@/ ert oRam g s B P s e
IR Wicass léﬁaanhaa%@lﬁm?cr@% (i &Skst b BOOIWEET) 1éds than
wll be further appreci at ed by persons skill ed in the
ard) mRéfcnt’hdess than 50 mW/em?, less than 60 mW/cm?, less than

70 mW/cm?, less than 80 mW/cm? , less than 90 mW/cm? or less than 100

mW/cm?.

Advantageously, the medicament is exposed to light/radiation dose of less
than 100 J/cmz, for example less than 90 J/cmz, less than 80 J/cmz, less
than 70 J/cm?, less than 60 J/em? , less than 50 J/cmz, less than 40 J/cmz,
less than 30 J/cfnz, less than 20 J/em® or less than 10 J/em?.

It will be further appreciated by persons skilled in the art that the
medicament may be for use in a treatment regime that exploits both its
innate activity and its photodynamic and/or sonodynamic activity. For
example, the medicament may first be used in the absence of an
activating stimulus, such that its innate antimicrobial activity is exploited,
and subsequently exposed to an activating stimulus such that its

photodynamic and/or sohodynamic activity is exploited.
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w@b@bodysan ¢ and/ or sonodynami ¢ activity. ForPCT/GB2005/002457
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25

25 nmedi canent may be for use in a treatnent regine
that exploits both its innate activity and its

exanpl e, the nmedi canment may first be used in the
absence of an activating stimulus, such that its
innate antimcrobial activity is exploited, and
subsequent |y exposed to an activati F\](gy‘((jstl mul us su

t hie farg “metadioe W@ém%mémeértosla G rfafivalent or I}W@lem

|s expl o 9 65,.PCT/ GBZ 054002457 . T
PRI Lo EFERE: 16 TRRLIGUa e Prarlgenge. More
d| 0 I t I I
HESRERep T ﬁﬁ‘@*é?é‘ﬁ?‘ﬁ@ﬁ%%%éﬁts?.fﬁdﬁ% g7 ShEEP g (10
t hIQu e al vi @il BméIH) Cd ge), dvige(dl)t rAlfiIzn Kiu, IN;(ID}U Mn(III)
1), La (I11), Lu(lll% Y (II), In (11L1) Cd (11),
I\/gFf((IﬂI) and] PA(I), West wreferablymibe |m)3ta111CFee(l¢mm)t andvi(dD),
pr ably, the netallic elenent is
NM@ID %[bﬁmﬁ)loi ?Cﬁﬂa(l 1) or Pd(11). The term
‘nmetalloid" is intended to include an el enent having
physi cal 1o and chenical properties, such as the
abid tofnt O @MSNe! iseirRaidddCiot dchideadn aleer Ha@iiE ghaéieal
to those of both netals and non-netals. The term
rmidadﬂe@mdal Eopereies, stichcsutle sbiity itc condSit)elentdcity, that are
ger mani um ( Ch‘%hﬂat oms which are optionally substitut ed_
wiintermediase taihese pf jarumetalsand nop-metpls. r@@ﬁaﬁ’é@al oid

iR WD Q%p%%gp”ﬁf@%)‘eﬁgq%?s LB
whi ch b
2 PERbhIN Sub kA oAt Bt ot faafls.hi ch may be

y one or nore sel ected from
fluoro, OH OR15 wherein R15 is |ower alkyl, |ower
al kenyl, lower alkynyl, aralkyl, aryl or alkaryl as

ddf iwdll hebeppre¢iatesh dhat they termsdmerdlial klament metalloid
no@ﬂ@pno ?ﬁr&%&ﬁqﬁé%wgé@%%ﬁ@%”@%@% e 6?1?6%’1’[ avmgag %olsmve

oxidation state, all of which may be substituted by one or more ligands
selected from fluoro, OH, OR;s wherein Rys is lower alkyl, lower alkenyl,
lower alkynyl, aralkyl, aryl or alkaryl as defined above (wherein aryl and

alkaryl are mono-substituted).

The compounds of formulae I and II comprise at least one cationic group.
Thus, the compounds of the invention mer carry a net positive charge, fof
example a charge of +1, +2, +3, +4, +5, +6 or more. In a preferred
embodiment, the compbunds carry a net charge of less than +4, for
example +1, +2 or +3. In a 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 II may be counterbalanced by counter-anions. Exemplary

10



Thus, the conpounds of the invention may carry a net

positive charge, for exanple a charge of +1, +2, +3,
WG-2006/080765+6 or nore. In a preferred 25 enbodi nRCI/GBRIVS/002457

conmpounds carry a net charge of |ess than +4, for

exanple +1, +2 or +3. In a particularly preferred

en‘@@@flﬁﬁeﬂﬂwﬂﬁ hxecllbignﬁumn@re Bal dynidechée. bhhdee (of. Hhioride,

t hatlogis et RRnERe R S Tl G SRRt “figrtase, Perdlbraes,
OB B R SO KB MR B ASARAY  Ofler/Rsable

butowdter-agionk ivillt BE well khaWwhd@sSpéreoss skille@rind®e art. Thus,

chl oride and brom de), sulfates (e.g. decylsulfate).
5 ni phatresseupenllynl ané{toesveteguaﬂbnataeeep(tdﬂg desvitaves of the

| t t apl
ic”,aw‘@’lggﬁ GhaoHaent 2881 I Eﬂéwste%@ea selalas 12sa also
ol b 3e B SRERY VRF RV o SEHE vbipaumuste
Of rﬁeﬁflﬂﬂé@?ndlu@é‘dadlﬁ adRliGbh RIS afcirsexaaﬁ%léoké’@ Srmét Svith

also included within the scopé of the i nvention.

Sairosgatic clcidmy sheh aenthiydretildrig! bydrotaonde addilfirtn and
salts for exanple, salts fornmed with inorganic acids

10 suploRBOHY A h e earbioypiliorcidd o \yuhf@nganoanl:fonm acids;

or‘é’%a‘%ﬂﬁé@ﬁp%‘ﬁéaﬁtsa%@ ClaclYmat M ba, dof feegple. the
sa,%&ﬁm_fn% tét{gé d}?ggﬁ§s for exanple, the _ sodi um and
po a ;

assi um wll be further appreciated by
skilled persons that the conpounds of 15 fornula I
may exhibit tautomerism Al tautoneric fornms and
m Ktwilebe futibereappraciatdédnby widtbdapetsons thee the aquenpdurtdseof
i nvention. Conmpaunds of fornul ae | and Il _may al so

15 colorauf BWYoﬁmrbrtéau@mﬁm r el dapmsrist lommis and maytures

t h rereefo $hfe Fellld 'd 'Wl%'l:’lltﬁe sco%%dof%he invention.

Compounds of formulae I and II may also contain one or more
asymmetric carbon atoms and may therefore exhibit optical and/or
20  diastereoisomerism. Diastereoisomers may be separated using
conventional  techniques, e.g.  chromatography or fractional
crystallisation. The various stereoisomers may be isolated by separatioﬁ
of a racemic or other mixture of the compounds using conventional,
e.g. fractional crystallisation or HPLC, techniques. Alternatively, the
25  desired optical isomers may be made by reaction of the eppropriate
optically active starting materials under conditions which will not cause
racemisation or epimerisation, or by derivatisation, for exampie with a
homochiral acid followed by separation of the diastereomeric esters by
conventional means (e.g. HPLC, chromatography over silica). All

30 stereoisomers are included within the scope of the invention.

11



wa@e booenett7eyr aphy or fracti onal

10

15

25

20 di astereoi sonmeri sm Di astereoi soners nmay be
separ ated usi ng conventional techniques, e.g.

various stereoi soners may be isolated by separation
of a racemic or other m xture of the conpounds using
conventional, e. g fracti onal crystallisation or

HPLC, technl ues terna , the, 25 desired
opfli daPrsfss r%mh%@mtfé‘ %éﬁ %llFséa@iq &?C%gt%@ects of the

pRronria ically active starting materials under
&ﬁg?x?t stze\%h%%ﬁ] wi |l not cause racem sation or
epi neri sation, or by derivatisation, for exanple with
a honochiral acid foll owed by separation of the

di asheretrBingleattre o thy {irstandesstomh a&pen&:aufgh(: engention is
HPLC, chromatography over silica),

SQ
stthiledi leasteqns i ®ILSHEIAHE QEOWRS Kinmies hX 4popts 1572 gHaternary

orEFBPRER e redOUBY O e | PEPTand e dond RRpbRe 2
?fd ﬁﬁ%a a'bpvgnﬁeg&ab% iz GiX 2 8, &J“%a%ei;slail Alinium or a
eature o he

rst""and seco ects 0]

?ﬁi@ﬁﬁ1@ﬁ1bﬁ10nﬁd’l oudt | east one of substituent groups
X3 and X4 is a quaternary ammonium cationic

group of the fornula -L-RI N+(R2)(R3)R4 as defined
above. Preferably, none aof X1,

d X4 [
aning prafested cabopimeR Riidfneadinsg $tatu flﬁn% lower
ed e n unsubstltuted | ower
a@?ﬁ T 9% g:%g' r%&éle@%é@u r | ower al kynyl ene group.

Advant ageously, Rl is a straight-chain | ower alkyl ene
group of formula: 15 Preferably, "m is an integer
bet dveeradkoasig, ROis dvkiraglt-etiadn alyrs alkplene group of formula:

— (CHp)mi—

Preferably, ‘m’ is an integer between 1 and 20. More preferably, ‘m’ is
an integer between 1 and 10, for example between 1 and 6, between 1’ and
5, between 1 and 4 or between 1 and 3. Preferred straight-chain lower
alkylene groups Which R; may represent include groups of the above
formula whereinm is 2, 3, 4,5, 6, 7, 8, 9 or 10. Most preferably, ‘m’ is 2

or 3.

The remaining three substituent groups of the quaternary ammonium
moiéty, i.e. Ry, Ry and Ry, may be the same or different and are selected
from H, lower alkyl, lower alkenyl or lower alkynyl, the latter three of
which are optionally substitﬁted by one or more substituents selected
from lower alkyl, OR;, C(O)Rq, C(O)OR;, C(O)NRgRo, NRjoR;; and
N'R2R R4

12
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an integer between 1 and 10, for exanple between 1 and

6, between 1 and 20 5, between 1 and 4 or between 1
w@eah6B0076% ef erred strai ght-chain | ower al kyl eneCTYGB®S/002457

which Rl may represent include groups of the above

formula wherein mis 2, 3, 4, -5 6, 7, 8 9 or 10.

Most preferably, "m is 2 or 3. 25 The renmaining

th bstit f 4h t '
oi81§ IR OmORATIRIR. Ry, Hrmgnilor (ke Radgvar AL lower

di f ?cﬁﬂe S8l d fromH Iower alkyl, |ower
al I?ielgegllspglr oﬁ?ﬁﬁﬁﬁﬁf the latter three of which

are optionally substituted by one or nore substituents
selected fromlower alkyl, OR5, C(OR6, C(O ORS,
5 C( OrefiestiRg, RINRE eRdordhchre simsviRt RRed Rawed 2lkWozroups.
2006/ 000765 PCT/ GB2005/ 002457 1In a preferred

enbodi ment, R2, R3 and/or R4 are | ower alkyl, |ower

al yl | r.al kyn group. Preferably, R2, R3. .
anaionallyapE ML BT Y Beotl Bk Real et BROupELD which is
Optyy Lo, e ne [ n yl

o o e W R S Bl bR bor o
or qigtetriaay yrandiemggoup. oOr a quaternary anmmoni um

group. 10 In a preferred enbodi nent of the first and
I0second aspects of the invention, R is -(CH)3-, R2

and R3 ar and R4 is - (CH1)3- N(CH3)2 15 In an
e, sRbpCue e Bt oo Rt B e pRats Of the

%@Q@tiéﬁﬁ%&iﬁa%@ﬁa{:}%icgéeﬂxltdinﬁg’ rglr?%%réna ?rlﬁgai_i 6@%)3'

preferpd enbodi ment of the first and second

15 In an alternative preferred embodiment of the first and second aspects of

the invention, Ry is —(CH,)s—, and Ry, R; and Ry are each CHs,.

In a further alternative preferred embodiment of the first and second
aspects of the invention, R; is —(CH,)s—, and Ry, R; and Ry, are each
20 C,Hs.

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

defined above and at least one of X, X,, X5 and X, is a hydrogen atom.

25  Preferably, each of X, X,, X5 and X4 is a hydrogen atom or a cationic

group as defined above.

Conveniently, the pK values of any primary, secondary or tertiary amine
groups, if present in the compounds of the invention, is greater than 8 to

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

13



aspects of the invention, RLis -(CH2)3 , and R2, R3

and R4 are each 20 C2H5. Advant ageously, at |east one
wW@R00K2007%2, X3 and X4 is a cationic group as PEf/GB2@5/002457

above and at | east one of X1, X2, X3 and X4 is a

hydrogen atom 25 Preferably, each of X1, X2, X3 and

X4 is a hydrogen atomor a cationic group as defined

ab Conveniently,. the pK val ues of an
%ﬁocararﬂa@r\ PRI FHENIC g EORs 1S Pptlérﬁéepwmﬁﬂ fonghe

S greater than 8 to 30
g&%ﬂgﬂﬁa?{ %{Zrlg%glérgﬁ%&ﬂsoq%? F onated when in a
phyS| ol ogi cal environnent. 13 WO 2006/ 000765
PCT/ GB2005/ 002457 The quat ernary anmmoni um cati oni c
gr Brgderired djrtliing aﬂnlo;'/etjeej led indudd epheporphyphemylehag sulfanyl
a |inking rmlet%/ 5 Preferred Ilnk{ noj et.i es, L,
i nePifife @ onpfhe rWIlfé’ﬁ@ ITgRA. f Wpy sghpaplamido, phenyl-

am nosul sul f I||n Do l,sul fon Ianrdo
nEAgToRL Lr"ﬂrl%logrﬁafs O BER TR B R o
linking noieties. In a preferred enbodi nent, the
guat ernary anmmoni um cationic group is io0 joined to

t g poyrefeytedreniboitimens the ppar@KNryl amhﬁfmuﬁlﬂ‘dﬁ],oniﬂ is
X3 angﬁor X4 may have thenpﬁl | owi ng formul a: (mﬁ]@%

10 i sjoiestteithe RoighyRD ring\wiaRepii@BKR4inkes. defined above,
and 'n'" is an integer between 1 and 3. In an
alternative preferred enbodi ment, the quaternary

AL XC3 Q0L o 4R hgvé%q@go% 4 aggEohyrin

and/ or X4 may have the follow ng fornul a:

2 >/(OR)n

15 wherein R is Ry — N+(R2)(R3)R4, as defined above, and ‘n’ is an integer
between 1 and 3.

W

In an alternative preferred embodiment, the quaternary ammonium
cationic group is joined to the porphyrin ring via a phenylene linker.
20 |

Thus, X, X,, X5 and/or X4 may have the following formula:

_@Rm

wherein R is Ry — N'(R,)(Rs)Ry, as defined above, and ‘m’ is an integer
25  between 1 and 3.

14



~Rm wherein Ris RL - N+(R2) (R3)R4, as defined above,
and 'm is an integer 25 between 1 and 3. 14 WO

WQO®6HA06eY 65 PCT/ GB2005/ 002457 Preferably, niPCBEGB2005/002457

10

15

20

25

and nost preferably 1. In an alternative preferred
enmbodi nent, X1, X2, X3 and/or X4 may have the

f olPrefwiabdy.f or islaand ORE| prefenaby herein Ris Rl -
N+(R2)(R3)R4, "n'" and "m are as defined above, and
"n+mM is between 1 and 3. Advantageously, L

compris ! ] ~ pRENQXys, . lene, .
onaRg S R EREr Lt Sa TR R Sa) oyt R ey Bive
NDAR: HUBSkhS Brgthiat the para-position. Aternatively,

L may be nono- or di-substituted at nieta- or

ortho-positions. L may al so be bot hpara- and
ortho-substituted. In an a 2&#§$ preferred

enbodi ment, the quaternar) RONIu 15 cationic group
is joined directly to the yrinring, i.e. Lis
absent. In a preferred enbod of the first and
second aspects of the invention,™t he conpound
conprises two cationic groups, as defined above, on
opposi te_sides of: the}gsrphygin ring, i.e.at ring
podiReremE &5 Bnd- DORS®nRai 15 a6sim aresas) delined 2b0vEoand

exanple,. XI _and X3 y be a hydrogen atom a

li ﬁbngll??llisée%?e@téﬁmg%phenyl group, a |lower alkyl,

al karyl or aral kyl group, and X2 and X4 may be
cationic groups, or vice versa. Preferably, Xl and X3

ar g dbaithgeoRisdiogempaisemaabchz¥de ahih ¥de.apleerasiyh phenylene,

phenylsulfonylamido or phenylamino-sulfonyl) mono-substituted at the

para-position. Altemativély, L may be mono- or di-substituted at meza-

or ortho-positions. L may also be both para- and ortho-substituted.

In an alternative preferred embodiment, the quaternary ammonium

cationic group is joined directly to the porphyrin ring, 7.e. 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, i.e. at ring positions 5 and
15 or ring positions 10 and 20. For example, X; and X; may be a
hydrogen atom, a lipophilic moiety, a phenyl group, a lower alkyl, alkaryl
or aralkyl group, and X, and X4 may be cationic groups, or vice versa.
Preferably, X; and X5 are both a hydrogen atom and X, and X, are both a

cationic group, or vice versa.

Alternatively, the compound may comprise two cationic groups, as

defined above, on neighbouring positions of the porphyrin ring, ie. at

15



cationic group, or vice versa. 25 Alternatively, the

conpound may conprise two cationic groups, as defined
W@bwem0076:1 nei ghbouring positions of the porphRCT/6B2005/002457

ring, i. e. at 15 WD 2006/ 000765 PCT/ GB2005/ 002457

ring positions 5 and 10, or ring positions 10 and 15.

or ring rpgsissis t ars 1Q50r snd ROitomsrithand d8i of vng ®Giteorg 15

5. For_exanple, X1 and X2 may be hydr an and
Xa2mhPOp@ R B‘?ﬁ”é%srg pand 5y Ror IR iy B 0 R0 e
hydr 4 ; - I.Qni Gl b C

B RRES 30 5 B R b, SR O SR St be
t haldradeh hh@™alaniSONBRY be GtoHR! gtoabs, R@ssi bil i ti es
ari'se Wwhen Z represents nitrogen. Such possibilities

sare included within the scope of the present
invention. 1 o In a further preferred enbodi nent  of

t hE Wil b apnracisisddnpeisprt lled it e af A MEHBIRNA promeric
conpound,i s subst.ituted on.one 9or nore of its
bt iabnpoS IRl o o oditin . EReSS Yifogey- vy Such
: : g I - L.ower

e ol e o DR
three of which are optionally substituted by one or
nore substituents selected 15 from |l ower al kyl, |ower

10 al ky dmsh¢roprefarreal embpdiresntugi thd fmist Andxg aspestsybf the

OR5, C(O) 16, C(O OR7,. C(O)NR8 R9, NRIOR11 angd. .
NRORIGIIRG cIBORAfis BUOHUBFECrhBA SByale pi isg constituent

h 1 , Y3 ' [
DHR0E L My o ST e RO ey
gxx%gfés@m aggﬁ 180 ePRKO1, AbwbPS1IRH T & llemre& ragéynrylaythg Qat\t(elr three

u I'tut to fornfan 20 iso-indole group, .
Y2of WBichnghe asptidhatlpgabhigtuted bh dnbeorpyorebebstitments tsolected

15 Wh%rglrlll for\]x?eyr eﬁl&%, %E)\tzvgg g(lelgylgr?g (ggtigga%llyi icriterrupted with oxygen),
aryl, ORs, C(O)Rg, C(O)OR;, C(O)NRsRg, NRjoR;; and N'RjoR3Ry4. It
will be appreciated by skilled persons that Y;, Y,, Y; and/or Y4 may
comprise cyclic groups, which may be saturated or aromatic. For
example, one or more of the pyrrole rings may be substituted to form an

20 iso-indole group, i.e. Yy, Y,, Y3 and/or Y, together with the pyrrole ring
to which they are attached may be cyclic.

In an alternative preferred embodiment of the first and second aspects of
the invention, Yi, Yy, Y3 and Y, are absent. Thus, the porphyrin ring is

25  preferably substituted only at one or more of positions 5, 10, 15 or 20.
In a further preferred embodiment of the first and second aspects of the

invention, at least one of X;, X,, X3 and X4 is or comprises a lipophilic

moiety.

16



In an alternative preferred enbodi mrent of the first

and second aspects of the invention, Y1, Y2, Y3 and
wdooane7ebsent . Thus, the porphyrin ring i s 2BCT/GB2005/002457

preferably substituted only at one or nore of

positions 5, 10, 15 or 20. In a further preferred

et Impoypthiled maoiesyt iwesinchndt weodivd haspert paditiartheoefficient

inyention, at |east pne of X1, X2, X3 and_X4 is or

co\rﬁjﬁF‘f“%f‘éélﬁ'P?tﬁ%‘gh%‘I}qo Wat%%?%seé@s)ﬁ g&@%é@’@ﬁ@'ogfﬁesl-o at

PCT4 GB2005/ 002457, "lipophilic noiety' we include

rmipgt}Flé) O Py ‘p%@‘i tion coefficient between

1-n-octanol and water expressed as |og P of greater

than 1.0 at physiological pH and 25C. 5 Conveniently,

5t h&driveaiehilyj cherbibeplilicsmdigat ir @tsathrastll sirgitht-ehainn alkyl
al kyl group of fornmula - (CH2)pCH3, or an equival ent
al lgydumefgfaoamlaf— (CotopilEs, - of @2 pguivalenérakplenp' gicp of
an . nt eger ween .1 and, 22, for. exanple betyween 1
oGO 6B ot Hern 15 e PROHCEE aBIVEGS bl 22, for
pref I e nd t wee 16, en
6 g%%ﬁ?% g?tg%%@ﬁv\g%% 1?' aﬁ#(}i%%gr’vﬁe? %\ég n %naﬁoa n%gﬁ g\:emore
Mostefer®ieatboon 2Pand SIDEisReB) 4Qnantk 18etwdenVs! dnda g,
appreci ated that X1, X2, X3 and/or X4 may be a

10 cabetwien §nodiip ordsetaredn Aexhdabdv dotpreferablso‘p’ is between
conprises a |lipophilic noiety. 15 In an alternative
pr éf énfdd- enbodi ment of the first and second aspects
of the invention, none of X1, X2, X3 and X4 is a
i pophilic noiety. Advantageously, the conpounds used

I Nyt | pect 0 | pvention.
ars OB b PEbreR e B 0, AR R o DGR e
as defined above, which also comprises a lipophilic moiety.
15

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

the invention, none of X;, X,, X3 and X, is a lipophilic moiety.

Advantageously, the compounds used in the first and second aspects of
20  the invention are soluble in water. Preferably, the compounds may be

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

least 10 pg/l, 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 pg/l, 300 pg/l, 400 pg/l, 500 pg/l, 1 mg/ml, 5mg/ml, 10 mg/ml,
25 20 mg/ml, 50 mg/ml or 100 mg/ml.

Conveniently, the compounds used in the first and second aspects of the
invention exhibit selective toxicity to microbial agents. By ‘selective’ we
mean the compound is preferentially toxic to one or more

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

17



di ssolved in water to a concentration of at |east 5
g/l, for exanple at least 10 g/l, 15 g/l or 20 g/1.
wokwe/om7ed er abl y, the conmpounds may be di ssol R€OGBR005/002457
water to a concentration of at |east 100 g/l, for
exanple 200 g/1, 300 g/1, 400 g/I, 500 g/I, 1 ng/n,
5 myruses) donpayedito masm2ianye. gl huSen.nygsriceds. Podferably, the
mg/ m. . Conveniently, the conpounds used in the first
AndOSEES T e ReRRISK tha gy SHETSASERHP L (et Jere oy fold
t 0xJ.Ci i.crahjal . ~sel ective'.. an
{OXLERLY il AN GO Sl SELCRNEL I coTE Mo
10 prefebAHY Gad8iEhrESYTA, as1aCtRIiBId, Y ¢ORt FRRBBId, at least
yeasts., tungi and/or 17 WD 2006/ 000765
5 PCELHGBAAOE 1082 455ht-fold, as bt anfold, ed 1¢ast fifieemlfolinor at least
. human, host cells. Preferably, the toxicity of

e.
t héWeBipsakl t dlestt Areietabl. cfsorcgamasmdi ofathe gaiention is

two-fold. .greater .than the toxigjty of that conpound
t o Safhin & Sa b PR ISah Y il Okt omst
three-fold, at least four-fold, at |east five-fold, at
| east 5 six-fold, at |least eight-fold, at |east

t efin tigk Gvayatvhlegabé chinbbeeds drelidedto atal asdrialtiveRtvns, for
fold. Most preferably, the conpound of the invention
10 s exampky adosing rsgimea-camxbe sebeatethnsuth dhatcbhdtsrial wells are

this way, when the conpounds are used to treat
badeRFIEE PHbRTEHa] qagRage &0 ea@i%% hogodistigs-r editis the
ca uch 4 h erial .cells ar . .
o eP BB CT Sef nal Shg gy riroRhd wySoel P sipygniion
Thygofetbs caAPRAURESafRFfticUWsRdDR I he first and second
aspects of the invention preferably exhibit a
“therapeutic window . 15 In a preferred enbodi nment,

the conpound s toxic to the target _nicroorgani sm
15 (ely. a ppretasredhl ereleodigienat theoweeprewnd Asetwiiabty, theharget

microorganism (e.g. bacterial cells) at low doses. Preferably, the
compound is toxic to the target microorganism at a concentration of less
than 10 pM, for example less than 1 uM, less than 0.1 pM, less than
0.01 pM, less than 0.005 uM or less than 0.001 pM (see Example B).

18



conmpound is toxic to the target m croorganismat a
concentration of less than 10 M for exanple |ess

W bane/odo784 | ess than 0.1 M less than 0.01 MPCBEEB2005/002457

than 0.005 Mor less than 0.001 M (see Exanple B). 20

18 WD 2006/ 000765 PCT/ GB2005/ 002457 Preferred

coirpefenddé dompaiselsi fort hee finrtie g set ordoms pBpess 0bf the

the invention include the followng: (a) 5,15-bis-(4-

{ 3ipveatipn malkga i feopiiegy| ) - di et hyl - ai ni noni o] - s

propyl oxy} phenyl ) - por phyrin dichloride ("Conpound 8")
N N+- ONH N~ -N HN Preferably, this

t e ac?ﬂ olr}?%j LA [??‘bxgz;?et@vlghﬁm ‘f)'id)ﬁ’b Bmeth§1-ammonio]-

55, 15- bp &&rx(y?s-pﬂelngrt) drpAVEN u@:mm@a/{ @mpcﬂh@mr)] por p

10

15

20

hyrin dlchlorlde nmpound 9"); NH N~ NHN
Preferably, this conpound is provided as a dlchlorlde
salt. 20 19 WD 2006/ 000765 PCT/ GB2005/ 002457 (c)
5.15-bis-[3-(3-Trimet [yl am

noni o- pr opyl oxy) - ﬁ)rl/ny T por phyri n

> »

0 W,

I+

{

Preferably, this compound is provided as a dichloride or

tetrachloride salt.

(b) 5,15-bis-[4-(3-Triethylammonio-propyloxy)-phenyl]-porphyrin
dichloride (“Compound 9);

‘\)\f\\/‘o e Q )-O N

Preferably, this compound is provided as a dichloride salt.

19



di chl oride ("Compound 12"); NH N\ \ / N-NHN + 5
Preferably, this conpound is provided as a dichloride

W@ 2006/000768 PCT/GB2005/002457
5, 15-bi s-[ 4- (3- Tri net hyl anmoni o- pr opyl oxy) - phenyl ] - por
phyrin dichloride ("Conpound 10"); NHNO\ \/ O N
HN(gN $.45 M[P(Meﬁatﬂhylamhbsiocpnwgmm Yipdhepy Qyvpadpllyais
a dichlorjide salt
5-[ 3, 59 16£@r‘@9-(T¢P’|’f€PHWé%ﬁ@nl o- propyl oxy) - pheny! ] - 15-u
ndecyl - 15 porphyrin dichloride ("Conpound 6"); NH -N
H  Cl1H23 O Preferably, this conpound is provided as
a dichloride salt. 20 WQ 2006/ 000765
PCT/ GB2005/ 002457 (f)
4-[3-Di et hyl - (3-dig

ar nr noni o

propyl oxy] phenyl } - “nyl) porphyr|n
chloride (% H g\ C12H H
Pref erabl y, A "S~Conmpound 13 vi ded as/\“g$lor|de or
di chl ori de

5

Preferably, this compound is provided as a dichloride salt.

(d) 3,15-bis-[4~(3-Trimethylammonio-propyloxy)-phenyl]-porphyrin
dichloride (“Compound 107);

o ) & )-O
/ .

A
10
Preferably, this compound is provided as a dichloride salt.
(e) 5-[3,5-bis-(3-Trimethylammonio-propyloxy)-phenyl]-15-undecyl-
15 porphyrin dichloride (“Compound 67);

Q CyHys

Preferably, this compound is provided as a dichloride salt.

20



salt. 10 (g)
3-1({3-[(3-{4-[15- (4- Dodecyl oxy-phenyl) - por phyri n-5-yl

wQ 200pk0e@01eXy } - propyl)-di net hyl - arnnoni o] - prB@EyGB005/002457
-di net hyl - ammoni o) - propyl ] -tri nmet hyl - ammoni um
trichloride ("Conpound 25"); 15 [+dN+ 6 6 / 4 \ HH N
+ C12 NH250 H~ 0 tq Preferably, this conpound is

B PR ST Rrdi Phinop Py R G0 000768

5, 15- biySed Rss 35T e ylaagm Q= AT ORY! - -
) - phe n?ﬁp[}%d\ Bﬁ%%éeﬂg )I/f -1E044p yr ?gm&g c‘lg# e%?lbdg&%h&)lﬁn p o%1 rl]%nde
28"); (‘NdmpoNAAN)CLL H23 ,N N %5 Preferably, this
conmpound i s provided as a dichloride salt.

Preferably, this compound is provided as a chloride or dichloride

salt.
10
(g) 3-[({3-[(3-{4-[15-(4-Dodecyloxy-phenyl)-porphyrin-5-y1]-
phenoxy }-propyl)-dimethyl-ammonio]-propyl } -dimethyl-
ammonio)-propyl]-trimethyl-ammonium trichloride
(“Compound 257);
15
CzHy:0-{_ )~
Preferably, this compound is provided as a trichloride salt.
20

21



(i)
5-{4-[3-Di net hyl - (3-tri nmet hyl ammoni o- propyl ) - anmoni o-

WEe@pPbwEy] - phenyl } - 15- (4- dodec) | | oxy- phenyl ) - pOT/GB005/02457

10

15

dichloride 10 ("Conipowd 31"); and NH N CI12H 25 O
-N kN Preferably, this conpound is provided as a

di ¢l obildebisdB(3-Trihe@R | AMMM20B6HGR0FE5 Xy )-phenyl]-10-

PCT/ GB2005/ 002457 . (j.) o

5-[ 4- (anﬁ%ﬁﬁmh&éévjl‘m}é]@ﬁ@ﬁi(éﬁia@@y%%?}?'- bhenyl | - 15- 14-
[3

di net hyl - ( 3- di net hyl am nopr opyl ) - anmoni opr opyl oxy] - phe
nyl } - porphyrin dichl orld ("Coound 32"). 5 NHN
10 21  Me2N Preferably, . @ is provided as a
dichloride salt. 1o I/ Né’l ap\ecj/mmed that the
above conpounds nay A netall ated
form i. e. they rray C % Orretalllc
element or netalloithelendat N n t heg porphyrin
ring. The medi canent {as prepare? %cord}g to the
first or second aspecys of 15 hei nve tion may be
formul ated at vari ous concentrations, deﬁﬂe’ndl ng on
the efficacy/toxicitly of the conpound bel‘ng used and
the indication for which it is being used.
Preferably, the nedi canent conprises the conpound at

a conc tion.of between 0.1. M.and
o of or BB ats TS FomRp M8 M e AN i dsad 50 M

(i) 5-{4-[3-Dimethyl-(3-trimethylammonio-propyl)-ammonio-
propyloxy]-phenyl}-15-(4-dodecyloxy-phenyl)-porphyrin dichloride
(“Compound 317); and

\ O/\/\N+/\\/\NL

H,o” — \__/ s\ N

Preferably, this compound is provided as a dichloride salt.



20 between 10 Mand 50 M between 20 M and 40 M and
nost preferably about 30 M For in vitro

wa@ppbioersi ons, fornul ations may conprise a | ORET/GB2005/002457

concentration of a conpound, for exanple between

0.0025 Mand 1 M 23 WO 2006/ 000765 PCT/ GB2005/ 002457

It will be appreciated by persons skilled in the art
ed in the first or second aspects

of (Dhe TiAVANBIBA ’ Selt(?
of Whe rifvenbrashiyidacy jamaroniopropsloxyomhanell dide tHlsr
L f W _ = er

o L By P BN ATRE R S ab BYELE) S

| nt endggrghgtihelitioBdadrahpbiyas bon and standard
pharmaceutical practice (for exanple, see Rem ngton:

5The Science and Practice of Pharmacy, 19th edition,

10

15

20

1995, Ed. Alfonso Gennaro, Mack Publishing Conpany,
Pennsyl vani a, USA). i Y,outes of administration
are di scussed bel

i ntravenous, g
bl adder and ehi vary./For examphe, o[ "C,H,,
applicati oné Q. to\the skin or a wound

ays al |, o‘cHeI ar,

site, the ¢onpounds Adfri ni stered in the form
of a lotion,ysolution, cream gel, ointnent or
dusti ng powd (for exanple, see Rem ngton, supra, 15
pages 1586 t¢g 1597). Thus, the conpounds can be
fornul ated asya suitable ointnment containing the
active cogpoynd suspended or dissolved in, for
exanple, a M xture with one or nore of the follow ng:
mneral oil, liquid petrolatum white petrol atum
propyl ene gl ycol, pol yoxyethyl ene pol yoxypropyl ene
conpo | 8§; & % ; , . tiuely, 20
Choy can BeTor i PR BqRaLi g R o fIhERHE L
suspended or dissolved in, for exanple, a m xture of

one or nore of the follow ng:
It will be appreciated that the above compounds may alternatively be in a

metallated form, i.e. they may comprise a chelated metallic element or

metalloid element within the porphyrin ring.

The medicament as prepared according to the first or second aspects of
the invention may be formulated at various concentrations, depending on
the efficacy/toxicity of the compound being used and the indication for
which it is being used. Preferably, the medicament comprises the
compound at a concenfration of between 0.1 pM and 1 mM, more
preferably between 1 pM and 100 uM, between 5 uM and 50 pM,
between 10 pM and 50 pM, between 20 uM and 40 pM and most
pref@rably about 30 uM. For in vitro applications, formulations may
comprise a lower concentration of a cbmpound, for example between

0.0025 uM and 1 pM.
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waoos/oe7baur yl sul phate, an al cohol (e.g. et hBeDGB2005/002457

10

15

m neral oil, sorbitan nonostearate, a pol yethyl ene
glycol, liquid paraffin, polysorbate 60, cetyl esters

cetearyl alcohol, 2-octyl dodecanol, benzyl al cohol)
and water. 25 In a preferred enbodi nent, the

e eanea hpfrecidied B p@Ronsaliled @ntheCre @iat thg€dbmPbund used
ointrment) 1s water-based. Fornul ations suitable for

t opi che &t af stacanil oaspeatst led tsutinventiathewill rgdngodly be
30 Lorenges corprislng LG et nanedlent I 2 cipien
P%{l@ﬁo%/ 9931%?7selé&%ﬁo%ﬁﬂfﬂ%gﬁ&acﬂoa atHE §r{t@19c?e°cf‘%ﬁie of
pastl es con‘prlsmgt e active I ngredien I'n an 1 nert

bagdfirS#edions a8@! st dar @ Hhafh¥ERFftcA] pRActReCIBE &xaffle, see
acaci a; and nout hwashes conprising the active

i nBerdiggon: The &ctamict aiﬁabPhizaz{imiedoﬁBr’zm’rmacy,5191*‘nedition, 1995,
nmedi canent as prepared according to the first_ or
sekénd ape drangro, Maek PyblphingrCempany shemgsylvania, USA).
adm.ni.stered iptranasally or by inhal ati on and re .
conVAIG FRTs HepdDuraitich 4%k S upRr AN ary sy opical
| NhaleLn Als. Atal, 2HRRRHary PhaY1PGRAN RN Bcl{i(ﬂigraand CNS
pressurised contail ner, punp, spray or nebuliser wt

t hgelligey.of a suitable propellant, 1o e.g.

di chl orodi fl uoronet hane, trichl orofl uoronet hane,
di chl orotetra- fluoroethane, a hydrofl uoroal kane such

it AR D L e
S 585085 R FRER 30 I PR, 300, cram,

d r sl Y t | Lyver, ; r .
1?&, BLRERNPYr PhRYin uﬁ@wéer floy eexlagnle! kye Re%uﬂgzto%, 89pra,

amount . The pres sed container, punp, spray or

nelugles ski8omay 1667).ai Thusa thel cdrhpourals sats penfiratulakdt e a
active conpound, e.g. using a mxture_ of ethanol and

t rraiitpblepeiniragnt castaimagsbe eetits compenndayspeaded podissplved
Colpl,t Folrnexample, a mixture with one or more of the following: mineral oil,
liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. Alternatively,
they can be formulated as a suitable lotion or cream, suspended or
dissolved in, for example, a mixture of one or more of the following:
mineral oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin,
polysorbate 60, cetyl esters wax, e-lauryl sulphate, an alcohol (e.g.

ethanol, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol) and water.

In a preferred embodiment, the medicament (e.g. lotion, solution, cream,

gel or ointment) is water-based.

Formulations suitable for topical administration in the mouth further include

lozenges comprising the active ingredient in a flavoured basis, usually

24



a lubricant, e.g. sorbitan trioleate. Capsules and
cartridges (nmade, for exanple, fromgelatin) for use

wo pooanod7ehal er or insufflator may be 20 for nmul B BEABR@®S5/002457

contain a powder m x of a conmpound of the invention

and a suitable powder base such as |actose or starch.
Aeswesade @1d atrayiapavweerachichnpasi e rengreingr @t ectdbé yngredient
arranged so that each netered dose or "puff' contains
atiny @agnert bags svcky ag /p6LRG Bycaan, Qlpycrossand) agapsa; and
pat i eﬂt . bt w il .he a_t)?pr%i ated.t h{ﬂ thet 8\/:1% al.l _dose

wi PRI ABFHEBIPUITS Tz VE IR HISE: Brft S5 i £akie
fromindication to indication, and may be

adm nistered in a single dose or, nore usually, in

5 di Vheletediaseast dshprepghdwccbitingday .th2 Fir¥o2 08nd04spebts of
PCT/ GB2005/ 002457 Alternativel y, other conventi onal
adiie ihsentian oayraden be aknowtared tieanaselly gapyainbalagen and

et PTG S e B e EBE R or an
i nvent | j LI I

SuUbTT b ar G BrErRgoh diicy pRESYed PSRRI tathg, gy or
S5 RiuXkéS, Selmti ofie Or (BUSPeRgi ong, WRLRHLHIERY ¢RHbE At
flavouring or colouring agents, for imedi ate-,

10 ded gayddaloosdiflootonadthak, r eltgalslerofpgloizditdnens. dididorotetra-
medi canent nmay al so _be adm nistered intra-ocularly

( Sheorpetheny., 4 rydioBupmialkansr suPh At fdohideaaproethane
o B 433 1O AR ey fed STp A TR EAY P tbon
: rﬁi&é’iﬂéréreﬁh@* k¥itatliBIdRP e fRNEAL! ¥¢ ahﬂ%s%ﬁ'gg& 'e%é’sol, the
i ntraventri cul arl y, ihtrasternally, rntracranially,

| ifosagdnust whar by defermnsachit praadisl)a (ARG kol deligeVa ehcddred
array of fine needles or using needle- free Powder

15 | ectqunt. fldehredsoyydd cantainheypurey, Speaadnetidiser sthybyontain
i nf usii on 15 technjques., They are best, used jn the form
ofd $oldleR or éugzﬁgél@g}soé‘@p #Cfigg compound, e.g. using a mixture of

ethanol and the propellant as the solvent, which may additionally contain
a lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made, for
example, from gelatin) for use in an inhaler or insufflator may be
20  formulated to contain a powder mix of a compound of the invention and a

suitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each
metered dose or “puff” contains at least 1 mg of a compound for delivery
25  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.
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whi ch may contain other substances, for exanple,

enough salts or glucose to nake the solution isotonic
wowdok/ol7edd. The aqueous sol utions should be BCI/GaRI0§/002457

buffered (preferably to a pH of from3 to 9), if

necessary. The preparation of suitable parenteral

f oAfieh@dtivehs athetecorsteatiohel edmtiistratins reaut@Okneadiihythe art

acconpl i shed by standard pharnaceuti cal techni ques

wefmaykgéin be smexed:s ey |e@niphe t e apedicapeniulaat prapared

e
CONLIAD A0, 03 a5, PuL1 B oARIEC! IS a0l

5 bl elvdirnf sélneoht @ndespergiimg] enhichamthyaqiigess @adouring or
non- aqueous sterile suspensions which may include
suspendngg aggeist s femdimmiediegai ngelayedt s or Tstrolled-release

formyl at.i ons pay be.presented jn unit-dose or .
URRTLBHEES-c AT SIEMETE ghae ipPe AGBAP s Btp-asularly
an [ St ' ~dried 'o
(G hElT e B B RV L en ROt REREE L ¢ on of
the sterile liquid 26 WO 2006/ 000765
PCT/ GB2005/ 002457 <carrier, for exanple water for

10 i nfke tthedisamenmatiyatBbyberadatinisterad eparefdetzdiyp dioans@usle,
injection solutions and suspensi ons nmay be prepared
f rigfreveraisiy.e powdensierighanul egtraneritogishdy.s of infriaghecally,

Kin revi ous descri bed. 5. The nedjicanent ma | so
NEb S R A G
tr ' [ ol \ ] _
BB P REN b 18 o iral BF ARTHOGIER G i3y AckBle
| Nfrés PokieciBitechebloplygdor He@rhhe beaddmist®fed by infusion
preferably, as solutions in isotonic, pH adjusted,

15 sttechiiguesal They aupbésrabd yn ithe t@mbiofiat stenlevadquroas solution

preservative such 1o as a benzyl al koni um chl ori de.
A BICh AR, epitain; oHhor sHbstapecs. dpherapels, PROUGINSAMS AT Engose

st{gf}ng\se B Eo%t%ﬁj otonic with blood. The aqueous solutions should
be suitably buffered (preferably to a pH of from 3 to 9), if necessary. The
preparation of suitable parenteral formulations under sterile conditions is

20 readily accomplished by standard pharmaceutical techniques well known

to those skilled in the art.

Formulations suitable for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-oxidants,
25  buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient; and aqueous and non-aqueous sterile
suspensions which may include suspending agents 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

30 (lyophilised) condition requiring only the addition of the sterile liquid
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For veterinary use, a conpound is adm nistered as a
sui tably acceptable fornmulation in accordance with

worabo7eet eri nary practice and the 15 vet eri PEF/GB2005/002457

10

surgeon will determ ne the dosing regi nen and route of
adm ni stration which will be nost appropriate for a
pactiriet] dor anxianmlle Watea forefrgedtiegs eribodedimsly gfridrhe use.
first and second aspects of the invention, the
neHKERRMEANGA!S fiectasolBilonsaanertuspensieininay be pagnaser from

Thus,.. 20 th di t f bly f t t]
oy SRR OIS IS e IeBre. e R Panlries i be
stored in any suitable container or vessel known in

the art. It will be appreciated by persons skilled in

t hehar inddh@imernt henagoniled ne¢ admitgssald ulhe ocular route,
preferably be airtight and/or sterilised. 25 _
Adpaticalgelyusiryreating dossesgsner the eyess&br iophtledimiofuse the
pl astics Cgat erjal., ﬁucg as pol y,e%l;yl ene.. It wll be
apFATBRPEAS ARG T REH a8 RSHREISE SPIREpAIoBY 1B dtuPcngH
to_t. fi or.;second of  t i nventi.on nma
e85} Sl T R0, ARRBE0 8, ly PPN ' RBRY i

M £ 0QE 2SR saiiﬁ@'#ﬁidﬁ%lg%%@ﬂbﬂlaﬂﬂﬁcﬁﬁh% Servative such
yeasts, 27 WO 2006/ 000765 PCT/ GB2005/ 002457  f ungi

anal/ ® benrylakesium tchidride. balteuatively, ahpy ecdyabedotnhahted in
the nedi canents nay be used to prevent and/or treat

i rdreeiipaniuch as peioktemoor gani sns, i.e. the

medi canents are suitable for prophylactic and/or
therapeutic treatnent. For exanple, the nedi canent

”nyopfeté‘ﬁﬁ ytl%ep?ec% oufld 8 4RAUESeASSPEEMbIP acceptable
transter of “a pathogéen to ‘other subjects, €.d.
pafor@alagion Meaddddednee Waithe mdrmal CvetEidrgr phicticet B the
nmedi canents as prepared according to the first or
seaterthargspagesn ofrll htetérmirat thendasiegf cegimer amd tioate of
curative a,nd/or_Pﬁro hylactic 10, treatnent_ of

bAdRERSHRTIPAMEEER BHY DsUrasta9 PRl 62 4 Pydicelse @pinal. g.

In a preferred embodiment of the first and second aspects of the
invention, the medicament is for oral or parenteral administration. Thus,

the medicaments are preferably for treating systemic microbial infections.

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.
Advantageously, the container or vessel is made of a plastics material,

such as polyethylene.

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

of types of microorganism, including bacteria, mycoplasmas, yeasts,
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Streptococcus), Gram negative cocci (e.g. Neisserla),

Gram positive bacilli (e.g. Corynebacterium species),
w@@anoeeat i ve bacilli (e.g. Escherichia coliBCT/GB2005/002457
acid-fast bacilli (e.g. a typical Mcobacterium and

i ncluding infections causing abscesses, cysts, blood

i nffengi and/d5virbsest et adit i) furder rmpbodcdged ahati thé esédionsents
wound infections, arthritis, _urinary tract )

i nfedt Pomsed baresveat prd/or tsal ylectien Mangichr pictosegasésms,

or e abi S RRERl PG SehBal rdlvfiss) EndfE BRtprspic
alkyeath &R S FRRkQLNSE, ‘c}%‘:%éﬁﬁ%ér?fﬁ%?' BSsed  to grevent or
fungal 1n a

actinonyces infections; ectfons such
5 Cameldute the bprador 20 sAs peagdthogenadhtBEaaibiedty L5, patients,
viral infections such as H'V, encephalitis,
gadepltheane viarkers, efhaenor r hagi ¢ fever, hantavi rus,

viral hepatitis, herpesvirus (e.g. cytonegal ovirus,
Epstein-Barr, herpesvirus simae, herpes sinplex and

vapi.cel Ztﬂ%;rgéaibmﬂ&%%%&P%ﬁggﬁgﬁ?ﬁg Gk 8%t or second

7

anmoebi asis esiosrs, ¢
Cr YERREPOF itliH @sichitiofli A8 HoR%iss in2he L&ir&t'i'\_'f@ﬁhéﬁ)'rmro hvlactic
Tri chononi asi s, toxoplasnosis and mal ari a; hel nP iC

10 i nirestmeansof umdctal catiseibny sudmasodizam grsitbdesoacid (e.g.
tremat odes, e.g. ascariasis, hookworm |ynphatic o
f i PREPESPECUINEHEBRIE2AEYS, COsE hicst dSuRicart)s @rman positive

| seases; .and iLnfl ammat

o BR0L oo B el S S R e bacilli (e.g

oS A 3TN K 2 uget Qi di: . r et o
OSLERT LN Lt EBTR Gh B0 AL P acerin) and
PCHcGRROOS/ 802A4As Mangingr efabscigbes, tdgtdredhleaientFection
are for use in the curative and/or prophylactic

15 t r daciteramie), idefmetalegisalbyniactinnposialinde ibfections,a arthritis,

and/or G am Er%gative bacterja. Most preferably, the
c oYy d drast CHORPe nPRRFTCRIIGS: e DEbHC ydeflpmagery  disease,

g;ﬁ&hbﬂﬁis?'})%&ﬁﬁﬁi ORRAATS' §r hEATRE Qb ' ALES SR ding
denta] infections), eye and/or ear, ulcers and other localised infections; °
actinomyces infections; fungal infections such as Candida albicans,

20  Aspergillus and Blastomyces; viral infections such as HIV, encephalitis,
gastro-enteritis, haemorrhagic fever, hantavirus, viral hepatitis,
herpesvirus (e.g. cytomegalovirus, Epstein-Barr, herpesvirus simiae,
herpes simplex and varicella-zoster); protozoal infections such as
amoebiasis, babesiosis, coccidiosis, cryptosporidiosis, giardiasis,

25 Leishmaniasis, Trichomoniasis, toxoplasmosis and malaria; helminthic
infections such as caused by nematodes, cestodes and trematodes,

e.g. ascariasis, hookworm, Iymphatic filariasis, onchocerciasis,
schistosomiasis and toxocariasis; prion diseases; and inflammatory
diseases such as soft-tissue rheumatism, osteoarthritis, rheumatoid

30  arthritis and spondyloarthropathies.
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G am positive bacteria. The nedi canents are preferably
used to kill mcroorganisns, e.g. bacteria,

wonp@epdEss nas, yeasts, fungi and viruses. The PCT/GB2005/002457

10

15

25

medi canents 1o are particularly suitable for killing
bacteri a which have devel oped resistance to

conventional antibiotic treatnments, such as

nmethicillin- resistant Staphyl ococcus aureus (MRSA).

| t Ml ptederaply ebk atmedichsnepssr amndors kist |iadthien ctiuaeivar 4nd/or

that the nedi canents 15 are suitable to treat all
i YWY HCtchremeshof rdeglianseby GramynasHere reesipt @nd/or

e it ls b M AT BN B cBRronpEL ST et ¥8ntion
WhEnFRRRe DR AR AR AR HBHEIIRMC AMEN dffctans by

phot odynani ¢ therapy agent referably e mcrob

I nGegrhiponithe Wisterid. i ght - i naccessi bl e surf ace or in a
l'ight-inaccessible area. 20 Dosages of the conpound
in the nedicaments as prepared according to the first

or,..second..aspects of the_.inventio pend on

SeTET At ETBRLS® TR RIGTAEPE nelplr ttocukll  usbaRRRisms,
us erof -
t hég. eRie AT e B B0 T8 0 s Btmens
Tyzmec Bhitu] HByeNRiabld %r’iglﬁﬁm/g |Bac'fe’%[w GWIE&H ﬂh@v@ lidwrigskd
ng of “conmpound per kil ogramof body wei ght
pretstabk ytd rconmvéntiortad drfibigik greaftmentsexsmbl es fimethidiilin-
to 10 / kg of body weight. In a preferred enbodi nent,
t HESIFEE SHEM{ac OBEU BB HS B R br di ng to the 30 fi st

or second aspects of the invention are used in
conbi nation with 29 W 2006/ 000765 PCT/ GB2005/ 002457

Coment s ST AR 0L 8y i SHARl o
ofart Reitilsik ko Weagakt amvaIHiAldAsdctions, regardless of whether the site
of infection is light accessible or not. Hence, such medicaments may
have utility to treat infections which are not able to be treated by
conventional photodynamic therapy agents. Preferably, the microbial

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

Dosages of the compound in the medicaments as prepared according to
the first or second aspects of the invention will depend on several factors;
including the particular compound used, the formulation, route of
administration and the indication for which the compound is used.
Typically, however, dosages will range from 0.01 to 20 mg of compound
per kilogram of body weight, preferably from 0.1 to 15 mg/kg, for
example from 1 to 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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antibiotics: anti-bacterial agents, for exanple
natural and synthetic penicillins and cephal ospori ns,

W@ eioplantedni des, erythronycin, kanonycin, s PCT/GB2005/002457

10

15

25

tetracycline, chloranphenicol, rifainpicin and
including gentamcin, ainpicillin, benzypenicillin,
becmtatinhaleanseniccoibl agentenzat bkaepisetictdmpoynds may be
pheneth|C|II|n phenoxy- et hyl penjcill.i procai ne .
pewicdi 1 icAmbénatione .WI% RDE q1| mﬂr%@cﬁa f@ipmﬁa@gh%mmtwnal
sodi mox bac SN

o T B el PARAEES BhsiBeplt W0 S Coptsic

é?ﬂé?i'ﬂ%halrﬁif %ﬁald@@bﬁﬁysh ghrd)néﬁﬁ’déé”b riRhReEAGH! kdddbmycin,
tlcarC| |nan1 i rmecil |nan cefac1or

ce(f:adcyzohrie cldeHmp(hxmncol,c efiaigicin, anef snd:ladmg g@ﬂammm
ceftazidinme, ceftizoxinme, cefturoxine, cephal exin,

ceBhRICHLRI henzypepleafian benshamusrpenstiilin, heagathas penicillin,
AP LR D st i OIS RELGh s
ﬂ%&?ﬂ&ﬂf rHQBﬁSI&M '”%d@ﬂ“ﬁ é}hbﬁ%ﬂhﬁ‘bno%}é%mﬁﬁﬂlm

rac |ne acl n rénycetln Su

@ctkﬂoﬁ@é Dh@ic%cﬂﬁh@t | IgAbeillin,t opfvamieillin,C Otdl&hpivillin
i um f usi dat e, pol ynyxin B sul phate spect i nonyci n,

v dr}/u:knm&donde c arfecitins wogheth.opaperaciflid. f tiomcopyy amécilinam,

sulphad|a2|ne sul phadi dlne ul phag uanldlne .
sulpRawHERn, 261 éﬁlﬁraedwgf @ﬁwé?zowé foxitimi sefailedin

2185@%@%%3%?% 8L LRE e, CC@g%fﬁﬁP? e 1 A8 orhin,
eﬁ% %hdolB; cdpH880h! ggﬂﬁadﬁ@l ﬂa%r’ﬁbﬁ diaﬁis‘édlum, aztreonam,

opri m sul f-amethox- azole, clindamycin,
I Idhmmtﬁaclyclmcydi}tlh‘echlnﬁdel stmeaidiineesbdnhiyt dbmeclocydine

et hi onam de, pyrazinam de and the |ike; anti-fungal
adedrechlemde, exenpsiveling hineesyakio emik@QW&i@namr@tracycline
PR v Y STy ChRHE ny S PAOFRCIn GUIEBLE  KBes ARG,
Tt SOFTHE, S, LY Sl i
VisgasainieoinaRdntf@ytink &alcium sulphaloxate, sulfametopyrazine,
sulphadiazine, sulphadimidine, sulphaguanidine, sulphaurea,
capreomycin, metronidazole, tinidazole, cinoxacin, ciproﬂoxaéin,
nitrofurantoin, hexamine, streptomycin, carbenicillin, colistimethate,
polymyxin B, furazolidone, nalidixic acid, trimethoprim-sulfamethox-
azole, clindamycin, lincomycin, cycloserine, isoniazid, ethambutol,
ethionamide, pyrazinamide and the like; anti-fungal agents, for example
miconazole, ketoconazole, itraconazole, fluconazole, amphotericin,
flucytosine, griseofulvin, natamycin, nystatin, and the like; and anti-viral

agents such as acyclovir, AZT, ddI, amantadine hydrochloride, inosine

pranobex, vidarabine, and the like.
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wa@ae®@e/oewendm ni stered with penetration enhanci PQOI/GB2005/002457

10

15

30 WD 2006/ 000765 PCT/ GB2005/ 002457 1In a further
preferred enbodi nent, the nedi canents conpri se and/ or

agents, such as poly- (ethyleneimne), or antibiotic
agents which exhibit such penetration- enhancing
capadifhrtier frefegredpahyodixient.ahe cotdistmeants confrese and/or are
nmedi canents as prepared according to the first_ or

s eopdmisFerds Wit prechahipantbANGRS BaPRBcUiUgR| s poly-

g o s BBRE. GHrne oK G 3 ik @SPFEHion-
1 . . : : i eabl
LR e G L ey R IRt on i n

children. 15 Inpetigo have two classic forns

nonbul | ous and bul | ous. The nonbul | ous i npeti ggﬁ, al so
nahedniedppeniagps eonrepgrasaccacdiogrioghe dirsappsenonaeaspegts of

70% of cases. Lesjons, nor.nmsl resolve in.2 to 3 ks.
D GENeD S PR St RO B ICg oL PES RN sty epenly Fctic

ski i.Se a ' yari.cell.a, atopic
dﬁ%ﬁ‘gfﬁﬁ @f&gen%%ggrﬁ & hg %gﬁé‘ggisgeﬁ%%%é WO 2006/ 000765
PCT/ GB2005/ 002457 (a) Nonbul |l ous | npetigo Type of

b ia s Nonbullous is an infection caused

pi&%ﬁ% ly by Goup A beta- haenol ytic streptococci
(Streptococcus pyogenes), Staphylococcus aureus, or a
conmbi nation of these two organi snms (see Andrews'
dilsgmsigs is a highly communicable infection. It is the most common

infection in children.

Impetigo have two classic forms nonbullous and bullous. The nonbullous
impetigo, 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 disease.
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of the skin: clinical dennatology 9th ed. (2000)

edited by OGdom RB editor Saunders p.312-4). Non-G oup
woaous B, C, and G 1o streptococci may be PCT/GB2005/002457

responsi bl e for rare cases of inpetigo, and G oup B

streptococci are associated with inpetigo in the

newbbNonbTiees Iofpatigonds 15 Nonbul | ous is a
superficial, intraepidermal, unilocular
vesi cul opustul ar infection. Lesions of nonbull ous

i”@%ge% 69BNl y begin on the skin of the face or
extrem+ties followwng trauma. As a rule, intact skin

is resistant to 20 inpetiginazation. The clinica
presentation of inpetigo evolves in an orderly fashion

5t r Vombullonml Is wesiinfeetion pasted! erinetpatly pryodiespesh beta-
i nto honey-col oured crusted plaque. Lesions usually
ar Bar@ebytichafireptesadch dSampicspccuSeshingsnednd Step/pgococcus
dry, |eaving fine crusts wthout ci.catrisatiaon. ., ..
Lol B A%oulfe o B TheteinS CpRpS Bt e Andtvay discases
o1 Yt REERIAR SAftiaf b Olodl |oth RALN (000 SEAEN HBY Ybit'RB
may be present. The 1 nfection spreads t'o contiguous
andditet sSaindafseasn’ IM@.ughNbﬁ&}ﬂdangL ag@ﬂjhpOfB,Ot(b,e rand G)
wound from scratching. 32 WD 2006/ 000765

10 PCIIr&BR00%  00R4bgT responeiblef fdyaatecisas Nfripetigosand Group B
impetigo is a superficial  streptococcal or
st %?RISB%%%Q asspeipted; Wi IpReiage isthedtearhosed to the
subcorneal (just beneath the stratum s corneun) |ayer
of the skin (see Figure 1). Mre particularly,
i nfBsd bPRolMyd npetigo is confined histopathogically to
highly "differenti ated, upper epidermal Kkeratinocytes.
Once the bacteria invade a break in the skin, they
begin to nmultiply.

15 onbullous is a superficial, intraepidermal, unilocular vesiculopustular

infection.

Lesions of nonbullous impetigo commonly begin on the skin of the face
or extremities following trauma. As a rule, intact skin is resistant to

20  impetiginazation.

The clinical presentation.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 diameter. Lesions tend to
25 dry, leaving fine crusts without cicatrisation. Lesions are usually
minimally symptomatic. Rarely, erythema associated with mild pain or
slight pruritus may be present. The infection spreads to contiguous and

distal areas through the inoculation of other wound from scratching.
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1o The histopathology is that of an extrenely

superficial inflanmmtion about the funnel-shaped
waippenopes ti on of the pil osebaceous follicles.PEI/GB2005/002457

subcorneal vesicopustule is fornmed, containing a few

scattered cocci, together with debris of

polSyreoy pherarial ear | eukocytes and epidermal cells. In

the derms, there is a mld inflammtory reaction -

vascul ar 15 dil atation, oedenma, and infiltration of

PoLMgBLDRDEL Pk LSRR AR S 0B opgon

Tyﬁﬁ?&iorp%th?{ E?gogﬁ%é&@o P ehb dnls @g#gcg&e%i R btk dum

by strains o ococcus aureus produce

5 eXt@inkeai) Igyer o@Xhaskih Sade Fhogt 191 ModSSatticllariypirdbagircin
dinics %5%5): 341-9). 25 Type of wounds Bul | ous
i npepétigy iis donfined dysioahthpguiadlyata drigllyddisiersnibaiod.nsaper
cleavage , and infiltrate with pol ynprphonugcl ear, .
| eERIgeNRAskeRERDT Y @wwéﬁ %éeryasgﬂ’ég? JoPFAEk. g skin,
acgumyl at i tyween granul ar and stratum corneum skin
SsﬁVQﬁfﬁﬁgﬁgﬁggggﬁPCTlG82005/002457 | ayers. Small or
| arge superficial fragile bullae are present on the
trunk and extremties. Flaccid bullae and noi st

10 er OB¢ aissoputhidiogyis thiandf ag ertrygmsbmeurr fciabinflammation about
characteristic of this subcorneal infections. Oten,

onthg tfiwenelelaped supgfer paptar eof Bb¢ | pidosgbacanysn falliclase A
Bl S TR SSEE By e, 10 seERAE B
AU slther %ﬁﬁsdé%frisbG?tﬁlﬂlﬁorphonuclear leukocytes and epidermal

cells. In the dermis, there is a mild inflammatory reaction - vascular
15 dilatation, oedema, and infiltration of polymorphonuclear leukocytes

(Andrews’ diseases of the skin, supra., p.312-4).
(b) Bullous impetigo
20  Type of bacteria
Bullous impetigo is caused primarily by strains of Staphylococcus aureus
which produce exfoliative toxins (Sadick et al., 1997, Dermatologic
Clinics 15(2): 341-9).
Type of wounds
Bullous impetigo is histologically characterised by subcorneal cleavage

and infiltrate with polymorphonuclear leucocytes migrating through the

30 epidermis and accumulating between granular and stratum corneum skin
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10 Bul l ous inpetigo is a superficial staphylococcal
infection that occurs in and just beneath the stratum

w@oroeeonTsy see figure 1). Bullous inpetigo is PCT/GB2005/002457

10

15

25

consi dered due to exfoliative toxin produced by sone

St aphyl ococcus aureus attached to stratum corneum
celalysrs. Fanalt opilargdeupetiicidlsirgdiB) batlapiare dessestt o1 itk trunk
al so, naned, atopi ¢ eczemmn, is a chronic inflanmmtion

of @IS esul ting in an itchy rash, especially in
the flexures i.e. behind 20 the knees, in front of

the el bows, wrists, neck, and eyelids. Infection of

t helab&8h bufla€ OB N o d c ERAUSAS Wik t f8Fouindin ANERthNa are
and itch. Eczema typically manifests in those aged 1-6
mocitahacterigiir ok thimsebgorn€&Ymbdctioas. dnften, e thheemnants of
first outbreak by 1 year and 90% by 5 years. 25 Onset
of ruptuspd dublae are jeen &t the Wl qresraiatinn. | Hicesepagation of the

uncomnon _and shoul d pronpt consi.degation of another

o Sonmens B B at SRR SR S B P e R g
WO 2006/ 000765 PCT/ GB2005/ 002457 Ti pe of bacteria
Bacteria and their superantigens contribute to the
pamwggma@iesmof AD. 5 Staphyl ococcus aureus col oni ses
the skin of 90% of AD patients (chronic eczematous

| esions) and only 5% of non-atopic patients. The

?Iﬁééé’lﬂé%%ﬁe%%%ié%pé’r%c%%Fﬁ%?q‘}%%%siaﬁe‘é&i%%iﬁh%ﬁgeeurs in
o it £SO SHARE A kb BT O GRBRLD) Bt bidmp o s

at QPLRlcRRt HAPS oxkBliSHM 38 prRGLBES R BabesspRlococcus
St aphyl ococcus aur eus.

aureus attached to stratum corneum cells.

Atopic dermatitis (AD)

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

the rash is common, and causes further inflammation and itch.

Eczema typically manifests in those aged 1-6 months. Approximately
60% of patients 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 diagnosis. Disease manifestations

vary with age.
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woi06a00763 | i n di seases such as psoriasis, i SPCDGB2005/002457

10

15

25

30

The reason for the overgrowth of Staphyl ococcus aureus
in atopic dermatitis, though much | ess severely or

known. Protein A elicits a nuch | ess vigorous response
15 in atopics than in normals or psoriatics, but this
mayyheoterdgpul t rather than a cause of

col'oni Sation. Attention has recently turned to the
skin lipids and there is sonme evidence that fatty

acids which may control staphyl ococcal col oni sat.i
ar Bagieny and Hel sInsrypisess 09@%%%%&%@@%6&?@8 /1 AB.

uni que group of proteins produced by bacteria and
viruses that bypass certain elenents of the

COWBRLLESRY s APkilsI8lonRBIR R bITUNCOSRUMHEAEM s (chronic
Wher'eds conventional antigens activate approxinmately

0. &kefatams0.1dsiohgf dnlde dodyy'586 Tofehbs-at@isupetiamsti gerhe
has the ability to stinmulate 5%to 30% of the T-cell
popuprisitim desiyafetiapmdgcamus patarsiranacash Raitatld golony

TR SR SR SR A8 RS i A
PSRRI, 50O PochalHglcSEREndEnyef e acns

COdoReMAR irlckedas nhafRrPsOHRBRAEbSdusRRNE)LS. at i on of the
skin by these exotoxins nmay cause activation of T

cell s, macrophages, LCs, and nast 30 cells, thereby

| eading to the rel ease of cytokines and mast cell )
et R T e GGaEITTh 78S PaTtasess 0o 1 ratppic
concei vabl g that the eyel y V| t [
CORSSLIAR! AR b PSS TV QAT S RESI Bt
bR&Sis Sis AHNEYHC OPRAbBAA | ARiRNImukRI&ds ﬁ%@ﬁﬁ@%bﬁ&{be
secretion is a primary or secondary phenonenon in “AD

(Andieyiss titdinseas@saf ospsosiati@saput Shis Atapbe the result rather
Dermatitis. Eczema. and 5 non-i nfectious

i rtham adeduise iod ey aiaord e tfensiopohamsyecetily dnssdstoy theapkin

f |, nd bacterial i.nfecti,ons.occur.. . nore comonl
i ﬁﬂ%& and thers s Some evidenice that fafty acids which ‘may cdntrol

staphylococcal colonisation are deficient in atopics.

Superantigens are a unique group of proteins produced by bacteria and
viruses that bypass certain elements of the conventional, antigen-
mediated immune sequence. Whereas conventional antigens activate
approximately 0.01% to 0.1% of the body's T cells, a superantigen has the
ability to stimulate 5% to 30% of the T-cell population. S. aureus may
exacerbate or maintain skin inflammation in AD by secreting a group of
exotoxins that act as superantigens. AD patients possess an altered skin
barrier secondary to an insufficiency of ceramides within the stratum-
corneum. It has been proposed that penetration of the skin by these
exotoxins may cause activation of T cells, macrophages, LCs, and mast

cells, thereby leading to the release of cytokines and mast cell mediators.
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AD patients. Viral infections are consistent with a T

cell defect and include herpes sinplex (local or
w@emenal7ssed, i.e. eczema herpeticun), 1o nol | BGLGBR005/002457

contagi osum and human papilloma virus. Superfici al

fungal infections with Trichopbvton rubruna and

Pi ﬁtyispociwnbl@\zhditethad;fscvamSt mray froegieeht bysis Bacirglanahation

i nfec ons speC| fically those with S. aureus, are
extu?f & IAmDOPECURIIRY THRRISE Vet Reist #i¢epn colonisation and

ey, ex sive 0
f ol &?13?1 qrE Sk s S RS ket SRS G dan in
aSAQﬁ YARERER© l&%eﬁ?&%@sﬁ\m V@m;flse%togfwb@fn@ﬁh%n%gzema and
chronic di sease consists of fibfotit papul es an
5t hhokenfedtiotd mranhbdeficie?d dkomiersAptdRdbng of
i ncreasi ng nunbers of pathogenic staphyl ococci is
frequent |y associated with weeping, crusting,

e e T e
ad?f[ﬁ) %Tugﬂts N e Qs ?QUEJJI&Q 58O Wu%)f IFI el tdfe%ect and

| fpet i'go~ can be a sor secon ary |

at pRicdedBEmRS isihplexT (IOckl 6f VehErulioéd, at &PészeHRS Eéf-;iettl'cﬁm)
ranges from acute spongioti ¢ dermatitis to lichén

10 si molllexcurh rcontagissund epeinimen papilvenaroirphoSogyrfofialt fumgal |
skin 30 lesjon hiopsied. 36 WO 2006/ 000765
PCnfegtrme sV Z1sopByioss Wy vl aaide Pityr asparmy Peeiscdlse occur

EYTES. | gRle Sl SEERIQHS: P B80S ks e
fi by gncmfn&loﬁaSsEg@r%{fegﬁ&p@éstuﬁ@tﬁdhsﬂa%&c&asre@ Bishdg,
eus was

of Staphyl ococcus
extensive serous weeping or folliculitis.

15

Type of wounds

Acute lesions appear as erythematous papules, vesicles, and erosions;
chronic disease comnsists of fibrotic papules and thickened, lichenified

20  skin.

A finding of increasing numbers of pathogenic staphylococci is
frequently associated with weeping, crusting, folliculitis and adenopathy.
Secondary staphylococcal infection is frequent and local oedema and
25  regional adenopathy commonly occur during atopic dermatitis. Impetigo

can be a sort of secondary infection of atopic dermatitis.

The histology of atopic dermatitis ranges from acute spongiotic dermatitis
to lichen simplex chronicus, depending on the morphology of the skin

30 lesion biopsied.
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nmedi ated by fibrinogen and fibronectin in AD patients.
As the skin of AD patients |lacks an intact stratum
wa@ eroneentss dermal fi bronectin mght be uncoverkdr/aBe0s/002457
i ncrease the adherence of Staphyl ococcus aureus.
Fibrillar 1 o and anorphous structures have been
traced between Staphylococcus aureus cells and
cor neoc tes and may results in a bacterial biofilm It
hasitep@feificétié®er ved t hat St aphyl ococcus aur eus
penetrates into intracellular spaces suggesting that
the skin surface |ipids are deteriorated in AD

pati t h r
DISLEMBPS, ae SUrudl AR, SOR) IR pptane

5 sugdhedmsdifabepiderthabotnd | deens] fmrelsa:lnmeamd cf‘éxrmooand Tt has
chronic 20 venous ulcers, are open sores or |esions
of bedre dekiansehiedadhair thwedipginghf wawlilgcadey erreus was

sidiel® ﬁdﬁ%ﬁ?@ﬁ“fﬁﬁgﬁé@s&%' o042l in of
0| BT N PORLL B S8 o i SV it B R N Bhvbe

can e qul ite

exﬁﬁébif'ei/é?i 41l fneRAke tk?e%dﬁé?&défo dﬁ]@ﬂ@@o@ﬂﬁ@ﬁﬁézﬁl &Hibrillar
pressure ulcers are not associated W th major

10 | nfigt tangorphpuo birensiresAdravbi been draged gh@tmwn Staplhuiococcus

levels wi|l contam nate 30 pressure ulcers, é
no@unienp 66lds R ep@ars e masevais ln&e‘é%ﬁtmﬁllblo lﬁnv@ has

20 6/ 000765 005/ 002457 t hi
G OB b e e RURART Ty YTt Thfacelluter
%hggés%m a{ﬁa%ﬁé”smg%ﬁﬁc QYrBe UGS Sravid hn AD
otlc ssu contain s of aerobic and
anﬁﬁ[éﬁb&! GeFBreaarQanicsd 088, drmer &dinal of Dermatology 147:

15 55-61).
Ulcers

Skin ulcers, such as diabetic foot ulcers, pressure ulcers, and chronic
20  venous ulcers, are open soresAor lesions of the skin characterised by the
wasting away of tissue and sometimes accompanied by formation of pus.
Skin ulcers may have different causes, and affect different populations,
but they all tend to heal very slowly, if at all, 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

30  pressure ulcers, but will not impede timely healing. However, deep full-
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to non-necrotic ulcers; foul snell is usually present
when anaerobes s invade the tissues. Thus, a

WO e@anesd strategy is to clear necrotic tiSsSURCT/GBRIUS/002457
t he wound, producing a decrease in anaerobe presence.
The infections of pressure ulcers are typically
polthinkiegsebipatssared slanrs coant abecoshe epdzcxmdaldhs mfegedesand
ent erococci, anaerobi c streptococci
EnoaeaBaelEs i Giac 8cCUrs e disg oBERSSHE Y ulgr:mé’ﬁth necrotic tissue

of U SIS b B R R FRC R e B 2 et rea
eryd I?l%ﬂar%é%fr?(tl A 3{6& s: Skl sﬁ@ﬂsisdﬁﬁﬁ@ly Pﬁaseﬁt We%l dhiobes

| esi on ceration. Stage essure ul cer:

5 Pafriviadt thbitiskumes Shek) B tfmslenmmdwegngs thelepi R0l tissue
and/or derms. The ulcer is superficial and presents
cl fmine tiel yoursd, anodipdng b dgetease inbitiagtahe presenshal | ow
crater. Because the epiderm s may be interrupted by an
abrasion, blister, or. shallow crater, the ulcer

S oSt opted o SOBR, BBIRP RNy and

I n&&it&in”@ﬂnd%@&%@cﬁsr pj% RS, Seibrocdecis UMtf@ﬁ@osﬁepmcocm
tissue whi may exténd down to, but not through,

10 undetdrybagerfiaael aoseimmmhmraepmgsem sBatfervidat Iﬁya@és aand
deep crater with or w thout underm ning of adjacent
t | S&pdylogecap® a0ere). 000765 PCT/ GB2005/ 002457 St age | V:
Ful I thickness skin |loss wth extensive destruction,
tissue necrosis, or damage to nuscle. bone, or

sup @&vp&g%ructures, such as tendons or joint
capf';éu)elr S. §ites of bacteria There are three
m crobi ol ogi cal states that are possible in a wound:

15 Stage I pressure ulcer: Nonblanchable erythema of intact skin, considered

to be heralding lesion of skin ulceration.

Stage II pressure ulcer: Partial thickness skin loss involving the epidermis
and/or dermis. The ulcer is superficial and presents clinically as an
20  abrasion, blister, or shallow crater. Because the epidermis may be
interrupted by an abrasion, blister, or .shallow crater, the ulcer should be

evaluated for signs of secondary infections.

Stage III: Full thickness skin loss involving damage or necrosis of
25  subcutaneous tissue which may extend down to, but not through,
" underlying fascia. The ulcer presents clinically as a deep crater with or

without undermining of adjacent tissue.
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contam nation, colonisation and infection.
Contam nation is characterised as the sinple presence
W@Roogienr7edr gani sns i n the wound but w thout toPCT/GB2005/002457

proliferation. It is generally accepted that all
wounds, regardl ess of aetiology, are contam nated.
ColStages &Vt dtuli shichaesctieini fed astht betepsies edeserucaod, tissue
proliferation of mcroorganisns in the wound but
wi DRYgBishestdanegscioi BscleobeRe.sat FepPaIreng EwieRpas. such as
condition in chroni c wounds such as venous ul cers and
or ESUPE OF ] BRY PSS does not necessarily delay the 15
heal i ng process. Wen bacteria invade healthy tissues
and continue to proliferate to the extent that their

5 Pr eSeNef babd Ry - products elicit or overwhel mthe host
i mune response, this mcrobial state is known as

i nfection. The classic signs and synptonms of infection

i n¢clude local redness, .pain and _swelling, . fever and
chiharees a6, 11K, THHBANDISH A RICTC R ArooPGsiRlp g Wound:
ex ng i ' . -nedi .of - t .

xR S5 GBS 30 B PR SRR IR i Mpereie

hayd Age %Bnbl’éf BEERUS oftl $ERE6rhishite in YNE whld but without
i nfection can occur with a variety of bacterial

10 gepwilderatidn s e ds egenevdiiyc hicceptbdidiaMeatiolvenings) wagardless of
tubercul osis (tubercul osis), Pseudononas (primary
catwlegy, deacpnteminaigdt Celonisiioniis chamrisnise]d as the presence

Streptocogcus, Staphyl ococcus pneynoni ae,, Kl ebsjell a,
ToX SIS, O THYoP R RICHY A5 o bBhrWiRoH ot
vagi. et - Wi tra - t o St
patcho, Coiphistlibn'ss & e, 2090RAdh RbThToRewet o
PGlér{da2 000¢é1Q024D prespatchatehs aali dde hon@eddsSarily delay the
increasingly resistant to classical antibiotic
15 t hesadipgesrocpdsotWhgm dacterishevapy Iehltby disanesakbhérorattinve to
met h?? for eJimnating these harnful organisns. .
proliferate to the extent that their presence and by-products elicit or
overwhelm the host immune response, this microbial state is known as
infection. The classic signs and symptoms of infection include local
redness, pain and swelling, fever and changes in the amount and character

20  of wound exudates.

Lung infections

The medicaments of the invention are also suitable for treating a patient
25  having an infectious disease of the lung. Lung infection can occur with a
variety of bacterial genera and species, which include Mycobacterium
tuberculosis (mberculoéis), Pseudomonas (primary cause of death of
cystic fibrosis patieﬁts), Streptococcus, Staphylococcus pnewhom’ae,
Klebsiella, Toxoplasma, efc. Lung infection can also occur with a variety

30 of virus strains and opportunistic pathogens (fungi, parasites). As
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W@ 0vpoenTes can be admi nistered by the

10

5 The nedi canents of the invention can be adm ni stered
to the lung in a variety of ways. For exanple the

(i.e. intra-tracheally, intra-bronchially, or intra-
al veol arly) or through the body wall of the chest. 1 o
Fuptthegensndi dht ilong aFbeinoedsnabenrtsstent thelasswantdmibiotic
are also suitable for the curative and/or

pr EpHgniast PROIOGYBRmMENt theFamheO eS| G MferEsivey dhethpd for

|nf cti e bl ood infection),
@ggg%m%seg}?& %B{n?f&agﬁgﬁt al infections, treatnent

of tooth decay and agai nst plaque, urinary tract

i nfections, vaginal infections, treatnent of all

M ChoongHedaents difskadeseritivel vali bg fimiaitereditbahe lung in a
i nfections, yeast infections, throat infections,

st vamath oflveasiss Keragrpeeplbytheiebpoaod ean el ashpinistered by the
i nfections of 20 purn sntesa?skn rafts, .otitis

( eESPHTRIOBE {U6RY , (act'BFPdras B8R i cF i r0BCBIZHE: oPherntra-

ey 0 d during surgical
prglgg uﬁggbl @%u H] er ﬁgr‘?%?n%g%ﬁ%%g{a Sui t abl e
veterinary appli catl ons include the curative and/or
prophylactic 25 treatnment of foot-and-nouth disease,
BSFuning indicamdbngpar asite infestations. 40 WO

2006/ 000765 PCT/ GB2005/ 002457 Thus, further aspects
of the invention provide the followi ng: (i) Use of a

conpo as described ahove in.t f a
ﬁ? HheiETear Shibaty B ves bR BPih it fetiveind or
al infection ii) Use
gg%%ggg%meiégg@g? (Qéﬁggg've in the pr epgr a%i on of
a rredl canent for the curative and/or prophylactic

treatnent of an . ] _ _ _
Systemic infections, bacteraemia (blood infection), periodontitis and

other dental infections, treatment of tooth decay and against plaque,
urinary tract infections, vaginal infections, treatment of all microorganism
diseases including prions, viral infections, yeast infections, throat
infections, stomach ulcers (caused by Heliobacter pylori), infections of
burn sites and skin grafts, otitis (ear infection), bacterial conjunctivitis
and other eye infections, infected bones exposed during surgical

procedures, and bioterrorism attacks.
Suitable veterinary applications include the curative and/or prophylactic

treatment of foot-and-mouth disease, BSE and animal parasite

infestations.
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infection of the lungs; 10 (iii) Use of a conpound as
descri bed above in the preparation of a nedi canent
wo enebseT ur at i ve and/ or prophyl acti c treat meneCoDGB2005/002457

wound i nfection and/or an ulcer; 15 (iv) A method for
treating a patient in need of treatnent with a

anThud, donhdéralspage of thrompensompreaddd tiesodpivmge:t o t he
patient a conpound as described above, wherein the

met hod does not conprise irradiating the conpound

W 1. | us_whi c ctiy

Al iTSe o B RURE Rk, BN b (RS Wi harerion, of
' n neexﬁeﬂ’ifcaltnEﬁatf&e Rhe WikhH@n anaer ?}cgh?ﬁcﬁk #88Ment of a
conprising admnistering to the pati conpound as
descr idwethatfiogieal nfiattioing t he nmet hod conprises a first
treat nent phase during which the conpound is not
irradiated with a 25 stinulus which activates
an Jm robi,al activi

foll dob . d i
i Oﬁr?a%HWﬁ’é‘Hgy??e asilbinebs’in G Henerafiopnoh o
t | t 7
S s 6465, BB AL 8 6Hd A0S o
treat qﬁfgcu@ﬂ@gqlél@glbg; at least 10 m nutes, for
exanpl e at |east 20 mnutes, 30 ninutes, 40 ninutes,

10 41 WD 2006/ 000765 PCT/ GB2005/ 002457 50 mi nut es, 1

hour, 2 hours, 3, hours. 5 hours, 12 hours and 24
hdéitls. Usthe! rie@p@inand saspdessaibsd akesr i ribe tyepyatipnraf a

ioed” TooRrITeR frodRysrehE phOF Phfptc &fnte of o

wound infection and/or an ulcer;

h

15 (iv) A method for treating a patient in need of treatment with a
antimicrobial agent comprising administering to the patient a
compound as described above, wherein the method does not
comprise irradiating the compound with a stimulus which activates

antimicrobial activity; and

20
(v) A method for treating a patient in need of treatment with an
antimicrobial agent comprising administering to the patient a
compound as described above, wherein the method comprises a first
treatment phase during which the compound is not irradiated with a
25 stimulus which activates antimicrobial activity, followed by a

second treatment phase when the compound is irradiated with a
stimulus which activates antimicrobial activity (such as ultrasound
and/or light). Preferably, the first treatment phase lasts at least

10 minutes, for example at least 20 minutes, 30 minutes, 40 minutes,
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exanpl e, the nedi canent may al so be used in the form
of a sterilising solution or wash to prevent the

w@e@eobn7ed mi croorgani sms on a surface or sSubBRCT/&B005/002457
such as in a clinical environnent (e.g. surgica
theatre) or a donestic environnent (e.g. a kitchen
wor k s 0f memytewals hiong 2 llotuhes3.shiars. $chasshéd haurersnd 24
Preferably, such a nmedi cament conprises the
anti m éPB al conpound in solution at a concentration
of 1 to 100 g/m . 15 Preferably, the solution further
conprises a surface-active agent or surfactant.
SuittabhedRufkaG! SRparednad UiBngNb ARk Fidt hhAGEEM S alfects of
an aliphatic sul phonate), anphoteric and/or

5 zwihid emveamnion mayfast dret ased e dill daidrvatganssnofn virro. For
al i phati c quaternary anmoni u phosphoni um and o
suFKoRDIente® Mprsicriitandy iéit baivused un fihe tfarmsof @ sigrilising
al i phatic _al cohol s aci ds 1 des or al kyl phenol s
o SR BRSSP B cr e pdaan ] detAve o
ag ' t; : cent ' f :
o O PRERAR k. RO AR Bl TrigE fbatre) or &
padbiedti@ehyirGithétdefon Miheh WwhlsRirfrk, washihg UI6®BS Such
For exanple, the sterilising solutions nmay be used to

10 st es bed Evemsjur gi cal instrunments and surgical theatre
surfaces, as well as the hands and gl oves of theatre
personnel. In addition, the sterilising solutions nay

oxhhagiol hoRedtRisen! LuBISOTHE Adifbilia Snpound in

ap@dmﬁgnta@ab&@oeaﬂraﬁ@ﬁ%fthoh@oﬁgﬁh.l ised. 42 WO
2006/ 000765 PCT/ GB2005/ 002457 he medi canent may al so

be used to disinfect blood and bl ood products and in
the diagnosis of bacterial contam nation or infection.
15 5 Preferably. i hevpelugonnfurthery comptises a shefanedrduereagent or

pr?&?e{c%gnt? ¢6 urit%ibpeg s%?factants include anionic surfactants (e.g. an
aliphatic sulphonate), amphoteric and/or zwitterionic surfactants
(e.g. derivatives of aliphatic quaternary ammonium, phosphonium and
sulfonium compounds) and nonionic surfactants (e.g. aliphatic alcohols,

20 acids, amides or alkyl phenols with alkylene oxides)

Conveniently, the surface-active agent is present at a concentration of 0.5

to 5 weight percent.

25  The sterilising solutions are particularly suited for use in hospital
environments. For example, the sterilising solutions may be used to
sterilise surgical instruments and surgical theatre surfaces, as well as the
hands and gloves of theatre personnel. In addition, the sterilising
solutions may be used during surgery, for example to sterilise exposed

30 bones. In all cases, the solution is applied to the surface to be sterilised.
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the first and second aspects of the invention is
preferably exposed to the target m croorgani sns (or

wabaessarea to be treated) for at |east fivePCT/GB2005/002457

10

15

20

30

m nutes. For exanple, the exposure tinme may be at
least 10 mnutes, 20 mnutes, 30 mnutes, 40 m nutes,
50 mnutes, 1 hour, 2 hours, 3, hours, 5 1o hours, 12
hours and 24 hours. Preferred non-1i

enbbeimeheanett may aﬂa@v@wr%tqumf%vble@d aa@@é@%@bodwts
o S g PRt st PR Uil S ALERTREY .

di agram of the structure of skin. Figure 2 shows cell
toxicity of normal human dermal fibroblasts after 5

m fubeth, inlvireuindnd vAohgues sthenastizhinent prdpardd apaordihg to
10. 20 NNHDF were incubated with different
corh@e’fﬁﬂtst and spepndf aspeaisoufrilie 1ovgmion B pricferably rexagadeditithe

| ieties i pBrEeBisTRs (oF ERdaiaeh tpomt il B it tre
st&n&&g&l exé':}ﬁﬁ the a;}osﬁfeaﬁ#ﬂ Zréthf\‘B%Satri 1l 1?1%‘[5? 20

oné neans t he val ues o tro cel'l's we

nogimRltS e HPnRee 40Gnatetsoadidutée ] Boud P Homssu @auloqr-s 5
bl'ack dotted: 1 h |ncubat|on bl ack |ine: 4

i nNicadrat Idhouréaad 24meams. SD). Figure 3 shows ceII
toxicity of normal human epi dermal |eratinocytes 30
after 5 mnutes, 1 hour and 4 hours incubation with

St o SR SRR A s
Co
Y 5%9139%1 1@70 \%y %ég}e?aémg)\eep e\%ﬁﬂ fefBren@e Mo OlcMbnfatying

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 minutes, 1 hour and 4 hours incubation with Compound 10.

NHDF were incubated with different concentrations of Compound 10 for
5min, 1 hand 4 h (0 uM, 0.01 uM, 0.1 pM, 1.0 uM, 10 uM). Cells were
then incubated for 24 h in the dark. Toxicity was tested by standard MTT- |
assay. Cell viability was normalised to one, which means, the values of
control cells 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, 1 hour and 4 hours incubation with Compound 10.
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then incubated for 24 h in the dark. Toxicity was
tested by standard MIT- 5 assay. Cell viability was

woeroambi7eed t o one, which nmeans, the val ues of PeDGBR@E/002457

cells were nornmalised to one. Red dotted line: 5 mn

i ncubation; black dotted: 1 h incubation; blue

dotted: 4 h incubation only; (n=3, nean SD). 1o
Figure 4 shows the chem cal stability of Conpound 10

f oMl R twere(injubpged widodifigrent pnpentugtoas ofriepmpmpunch10 for

2ol B4 By AR L AL ETab Sy e
wodict e Rimed RrD LR SRETPOLPRY HARUsd £y liafy TT-

5 ConpayndeR, vifkilinCorm awirthalide@dl oné Divhieharidng he.vadles of

Figure 7 shows the extended stability over 17 weeks of
varowd cellorwerteatdrondised t¢ Ape.RBeapdotidd 1headdm{Bincubation;

Coppound 8. 25 44 W) 2006/ 000765 PCT/ GB2005/ 002457
AP Bt EkaRPES YT mesioﬁe%ﬂé PG LR O TINDRS 20
S ) rials and Met hods NVR-neasurenents Proton NWVR
spectt’a were recorded on a Bruker B-ACS60 (300 MHz)
lo instrunent using TMS as internal standard. The
chem cal shifts are given in ppmand coupling

10 CORRlugnY Showshize chemiwl sndiloatfdCaapyent 10 Sormulated (A) as
abbreviation for NVR_singlet (s), broad singlet (bs),
doabolid, (Bd )y watdrmingt(C) in PBS.

Figure 5 shows a 3D plot of the stability (measured by HPLC) of
Compound 10 after 21 days in PBS buffer.

15
Figure 6 shows the stability over 8 weeks of various formulations of (A)
Compound 1, (B) Compound 8, (C)  Compound 12 and
(D) Compound 10.

20 Figure 7 shows the extended stability over 17 weeks of various

formulations of (A) Compound 10 and (B) Compound 8.

25
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(t), quartet (q), quintet (quint), multiplet (n. 15
Chem cals Al solvents and reagents were purchased

wo eavadd765 i ch, Fl uka, Merck and Lancaster andPCE682005/002457

10

15

20

25

wi thout further purification. 20 D pyrrol net hane was
prepared as described by C. Brucker et al., J

Por phyri ns Pht hal ocyani d86ANVPHUES (1998).

Chr omat ogr aphy 25 Col um chr omat ography was carri ed
out using silica gel (Merck Silicagel 60, Fl uka 60,

{igwg’% %I’?ﬁﬁ#ﬁ% Sgg}%ﬂ‘?ﬁ‘n%%%g phy vvergi ?)echﬁ: Ical

pur e grade. 45 WD 2006/ 000765 PCT/ GB2005/ 002457
Abr evi ati ons DDQ

2, Bruthridit and-Mefrods cyano- p- benzoqui none  DVF:
NN- di met hyl formam de 5 TFA: trifluoroacetic acid
Synt hesis routes for test conmpounds The follow ng test

c unds were S nt hesi sed: 10 Exenpl ary conmpounds
f&@&sé"ﬁﬁﬁ—’ﬁ%@l—%' u vention Conpounds 6, 8 to 10, 12,
23, 25, 28, 31 and 32. 1s Reference conpounds (for use
as conparative controls) Conmpounds 1, 3, 16, 19, 26,

2%roth NMR SectrdFwertlrerbeliedibortt @ Bluker@BehCoa0 (300 MHz)
i nternedi ates 20 Conpounds 2, 4, 5, 7, 11, 13 to 15,

17nsth8neOuding ZMS 24 in2al 3@,nd8141 E‘& chemical shifts are given
in ppm and coupling constants in Hz in the indicated solvent. Some
abbreviation for NMR: singlet (s), broad singlet (bs), doublet (d), triplet
(1), quartet (q), quintet (quint), multiplet (m).

Chemicals

All solvents and reagents were purchased from Aldrich, Fluka, Merck and

Lancaster and used without further purification.

Dipyrrolmethane was prepared as described by C. Briicker et al., J.
Porphyrins Phthalocyanines, 2 455 (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 technical pure grade.



WG 200/04B620-t et raki s-[4- (3

3 8 40 and 42 to 45. 46 WO 2006/ 000765
PCT/ GB2005/ 002457 COVPOUND 1

- Tri met h) 71 ar nnmoni o- pr opyl oxy) - phenyl] - porphyrin
tetrachloride NNHN\ \ / o -NHN-N O N 5 To a
vi ddroviatigasti rred suspensi on of

5,10, 15, 20-t etraki s- (4- hydr oxy- phenyl)-porphyrin (50
ng, 0.07 nmmol) and K2C03 (230 ng, 1.7 mml) in DW
(2 ), a sgluti [P T :

( 1-br shopr op?lf))'a]tcﬁror’fgfah@'ldé%ﬂm}%eﬁzoc)qﬁlﬁ%?ﬂede (0.27 g,
1. @ppmol ) i W DMy Mokmamiadded dr opwi se_at 50C
during 30 nins. The mixture is stirred at 50C for 15

sh. TRA:er renovfidoroficetidMeidinder reduced pressure, the

resi due obtained is dissolved in nethanol (5 nL) and
filtered through a pad of silica gel (depth 2 cm
supported on a steel frit ianeter 3.5 cm. After

wa FW&SWPH’%Jf'ﬁ%BFO’I‘BOt‘%g{), the pad is eluted with
acetic acid. After evaporation of solvent from the
eluate, the residue obtained is purified by

ChTe s 0&F A2 tdngpouidk wWale 6¥nthesisdl cm) of Sephadex
LH20O eluting with n- butanol :water: acetic acid

10(4:5:1, by vol., upper phase). The recovered materi al

15

is_dissolved in the m ninmum vol ume of nethanol and the
20L5@MRAA B FOVBOWAASIEY UshFOUIH EEEB t col unm (3.5 x 20
cm) of anion

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

Reference compounds (for use as comparative controls)

Compounds 1, 3, 16, 19, 26, 29, 33, 36, 37, 39, 41 and 46 to 51.

Chemical intermediates

Compounds 2, 4, 5, 7, 11, 13 to 15, 17, 18, 20 to 22, 24, 27, 30, 34, 35,
38, 40 and 42 to 45.
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exchange resin (Anberlite I RA 400, chloride fornm. The
recovered tetrachloride salt is dried under high

wo amenm7end obtained as a violet solid. 47 WPCT/GB2005/002457
2006/ 000765 PCT/ GB2005/ 002457 'H NVMR SH ( 3001\ 4Hz,
CD;, OD): 2.35-2. 50 (bs 8 H, 3.25-3.35 (bs, 36 H),
3Wb1s ,435(|n 8 H, 7.30, 8.10 (2 x

% 1% 70-%_%1*2&&13 [HI% Tslmé%hylal orgig-sprogywxy)-%h LHPOUND

roxy- phenyl)-20- (4-undec), | oxy- phen
yl &Bﬂ?r%‘?r?%éhﬂ elcilH NHO\ \ / O -NHNC CH 10 To a

V|gorously stirred suspension of

5,10, 15, 20-t et r aki s- (4- hydroxy- phenyl) - porphyrin (400
mg, 0.59 nmmol) and K2C03 (1.9~g~\7.1 mmol) in DVF (75
m.), a solution of 1-bromupfecane (0.1 mL, 0.45
mnol) in DM (10 iyplL) is ed dropwi se at 50C
during 30 mres and ?he mxture 15 is stirred at the
sanme tenperature for{ 19 enoval by
filtration of K2CO and der reduced
pressure of DVMF, the resi dusy S is dissolved in
di chl oroi net hane (200 ni), we hed mr@h wat er (3x150
m.) and the solution dried =
evapor at ed under OVAVN

To a vigorously-stirred suspension of 5,10,15,20-tetrakis-(4-hydroxy-
phenyl)-porphyrin (50 mg. 0.07 mmol) and K,CO; (230 mg, 1.7 mmol) in
DMF (20 mL), a solution of (1-bromopropyl)-trimethylammonium
10 bromide (0.27 g, 1.05 mmol) in DMF (5 mL) is added dropwise at 50°C
during 30 mins. The mixture is stirred at 50°C for 15 h. After removal of
DMF under reduced pressure, the residue obtained is dissolved in
methanol (5 mL) and filtered through a pad of silica gel (depth 2 cm)
supported on é steel frit (diameter 3.5 cm). After washing with methanol
15 (1 L), the pad is eluted with acetic acid. After evaporation of solvent from
the eluate, the residue obtained is purified by chromatography on a
column (2.5 x 40 cm) of Sephadex LH20 eluting with n-
butanol:water:acetic acid (4:5:1, by vol., upper phase). The recovered
material is dissolved in the minimum volume of methanol and the
20 solution is passed through a short column (3.5 x 20 cm) of anion
exchange resin (Amberlite TRA 400, chloride form). The recovered

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

solid.
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reduced pressure and the residue obtained. is

di ssol ved in toluene:ethanol 20 (5:1 by vol., ca. 10
wonrgosasdepuri fi ed by chromat ography using a coP@maB2(05/002457

X 50 cm of silica gel (Merck 60). The columm is

eluted with toluene followed by toluene:ethyl acetate

(21&%@M$Mol ) and the desired material recovered by

evaporation of sol vent f pr.,o a,te fract
i sdu dBP @]?:Iﬂ‘é%ogp HPgh2 \PaC‘uapn(%ﬁ'h% ('i%;tl3 EANGT élg 65-

asn éég §ﬁgﬁ%¢§$Ungaﬁﬁﬁémq%q9?§68%§a656 ace bnefiégggo

og@o((gsgsﬁyst 3 H, 1.25-1.55 (m 14 H), 1

(qui nt 5 Hz, 2 H, 1.85 (quint, 33 7.5 Hz. 2 H),

4.16 (t, 33 7.5 Hz, 2 H), 7.20 (d, 3J 8.1 Hz, 2 H),
7.25 (d, 31 8.2 Hz, 6 H), 8.00-8.15 (m 5 8 H),
g@&@@l@;hsw COVPOUND 3 5, 10, 15-tri s-

a@ﬁé@f&e @?%ﬁ ?%1‘3’”' Ry P PRI R a6 e g

/O N - To a vigorously-stirred suspensi on

of Corrpound 2 (100 ng, 0.12 innol) and K2CO3 (230 ny,
1.7 mol) in DM (30 i), a solution of (1-

OH

To a vigorously-stirred suspension of 5,10,15,20-tetrakis-(4-hydroxy-
phenyl)-porphyrin (400 mg, 0.59 mmol) and K,CO; (1.0 g, 7.1 mmol) in
DMF (75 mL), a solution of 1-bromoundecane (0.1 mL, 0.45 mmol) in
DMF (10 mL) is added dropwise at 50°C during 30 mins and the mixture
is stirred at the same temperature for 1.5 h. After removal by filtration of
K,CO; and removal under reduced pressure of DMF, the residue obtained
is dissolved in dichloromethane (200 ml.), washed with water (3x150
ml) and the solution dried (Na;SOy4). The solvent is evaporated under
reduced pressure and the residue obtained is dissolved in toluene:ethanol
(5:1 by vol., ca. 10 mL) and purified by chromatography using a column
(5 X 50 cm) of silica gel (Merck 60). The column is eluted with toluene
followed by toluene:ethyl acetate (2:1 by vol.) and the desired material
recovered by evaporation of solvent from the appropriate fractions is

dried under high vacuum. The product is obtained as a violet solid.
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15 bronopropyl)-trinmethyl anmoni um brom de (0.3 g, 16.6
mol) in DMV (10 nL) is added at 50C and the m xture

w0 2008000768d at this tenperature for 12 h. AftBCT/GB2005/002457

10

15

20

25

renmoval of the DMF under reduced pressure, the residue
obtained is dissolved in nethanol (5 nL) and filtered
t htigoghiRa pad of si I i ca gel (depth 2 cm) supported on

a steel frit (diane n)7 After 20 washing with
neﬁmaﬁaplv%a% acr@)tonéﬁhe 9éa6 5781 HtZea Rt h2adet? ¢m. 14 H),

v oG b L HE: dTbent™ (T vires S Eufdd & 7 75

fiyce €y stNerr esifyer okt dirred s cayy igf o e, By
chroha?{o)gpgﬁﬁglgon a cgfunn)d 2. SR%( 40 cn)Z of )vephadex (mm,
LHR 20, 8/80t9.nQ (mwi8tH#).n- but anol wat er : acetic acid
(5:4:1, by vol., upper phase). After 25 renoval of the
solvent from appropriate fractions of the el uate under

ARG, o) e, e
3.5
a”gﬁbﬁ%& O*fnh?et@ﬂg@%g%rhg gg&%h?g};ggﬁ@y@@g? 4<

¢ Ny dcgRoxd H@nyl)Tﬁ hifakrigkiegdet is obtained as the
trichloride salt, ter renoval of sol vent and drying

under 5 hi gh vacuum as a violet solid. "HNWR 6H
(300MHz, CD30D): 0.80 (t, 3J 7.5 Hz, 3 H), 1.15-1.45
(m 16 H), 150160(@5«\@%0 225245(bs 6 H),
3.25-3.35 (bs, 27 H), 3.85 10 (bs, , 6 H), 4.18
(t, 3 7.5 Hz, & H), -4.45 (bs, 6 H), 7.20-7.40,
7.95- 8.15 (2 >§‘in 8.60-9.00 (bs, 8 H.
COVPOUND 4

5-(3, 5- Dlrrethoxy 5

To a vigorously-stirred suspension of Compound 2 (100 mg, 0.12 mmol)
and K,CO5; (230 mg, 1.7 mmbl) in DMF (30 mL), a solution of (1-
bromopropyl)-trimethylammonium bromide (0.3 g, 16.6 mmol) in DMF
(10 mL) is added at 50°C and the mixture is stirred at this temperature for
12 h. After removal of the DMF under reduced pressure, the residue
obtained is dissolved in methanol (5§ mL) and filtered through a pad of
silica gel (depth 2 cm) supported on a steel frit (diameter 3.5 cm). After
washing with methanol (ca. 1L), the pad is eluted with acetic
acid:methanol:water (3:2:1, by vol.). After evaporation of the solvenf
from the eluate under reduced pressure, the residue obtained is purified by
chromatography on a column (2.5 x 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 appropriate fractions of the eluate under
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meO NHN -NHNC MO To a stirred solution of
di pyrrol enet hane (0.62 g, 4.2 mmol) in

walr@bherresret hane (5 nL) is added PCT/GB2005/002457

3, 5-di net hoxybenzal dehyde (0.35 g, 20 2.1 mol) and
dodecanal (0.464 g, 2.52 rnol) in degassed

di eldbosd prisharee thel k9sidikFobiated7isndiss@yved mrongthasoladded.)
dropwi se. ~The solution is stirred at am t npera ure

i rendhibediniqrois pEpsed telegh aéh@moh}awég a1 4Bk Op pnion

B i a1 YOS5 R Tl o i

Jﬁﬁf gh o5 REOYSIRGr 4D sﬁf tfer TEABYAI oLo1SEH VRN dﬂs"ﬂ%ﬁnder

pressure by c ronatography on a colum
5 g)hleﬁvamhmﬁaagg@kq(ﬂéﬁroﬁki 60) with toluene for elution
yi ef’ds the product as a violet solid. 50 WD
2006/ 000765 PCT/ GB2005/ 002457 'H NVR: bH (300Me,
CQClB 080(t 3J 7.5 H, 3 H), 110125(m 12
(m 2H), 175(qU|nt,SJ75H22 ,

245 GO, D005, i B 79 36 10F8 g8 B, g,

9. F})?% 1.60 gaf@,lﬁ 15(@5(244451 (bs, 631316 345,348 b}, 27101)15.7553.85
10 15bbnd6cy) 4p](ﬁ (myf 75-Bzy? Hbdndeads (bs36 dlpl7.20NAL4N, HAS5-
8152 xm, 16H) 8.60-9.00 (bs, 8 H).

COMPOUND 4
5-(3,5-Dimethoxy-phenyl)-15-undecyl-porphyrin

15

MeO

@,

MeO

To a stirred solution of dipyrrolemethane (0.62 g, 4.2 mmol) in
dichloromethane (5 mL) is added 3,5-dimethoxybenzaldehyde (0.35 g,
20 2.1 mmol) and dodecanal (0.464 g, 2.52 mmol) in degassed
dichloromethane (1L). TFA (0.07 mL, 3.0 mmol) is added dropwise.
The solution is stirred at room temperature in the dark for 17 h under
argon. After addition of DDQ (2.7 g, 12 mmol), the mixture is stirred at
room temperature for a further hour. Purification of material recovered
25 after removal of solvent under reduced pressure by chromatography on a
column (400 g) of silica gel (Merck 60) with toluené for elution yields the

product as a violet solid.
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wa@rewospites e, BBr3 (5 ni, IMin dichloromet hane)T/G82005/002457

10

15
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25

HO 10 To a solution of Conpound 4 (80 ng, 0.133 mmmol)
i n anhydrous dichl oronethane (80 nlL) under an argon

added dropwi se at -70C and the m xture is stirred 15
for 1 h at this tenperature and then warnmed to room
t eppEmaRure and stirred overni ght The m xture is

cooled to -1 _O C and hydrol ysed the addition of

veiye Qe SR S0 1 v T oF 3 Nabde § gy 2. 140

adde r.ec f ok , neutr al,isat [

Stk LBt e Rl ¢ b ST3h 2ehid 2 51 (8 Pl??*a?.f-%n” B 390
n f 5 dic thane YEpuYme20 25,

P?E'%ﬁ)ﬁdﬁ% BT i 7 e B o e, 26

chy soret s@aRkl , 4pi TS b ixcaH)gr). 1 (g with

dichl’or omet hane. After evaporation of solvent from

appropriate conbi ned fractions and drying of the

resi due obtai ned under high vacuumthe product is
violet solid 25 1H NVR sH (300M,

i > Ey RGeS iRl Fpbade LY 005 1 >0 0

qw nt, 3J 7.5 Hz, 2 H), 4.90 51 WO 2006/ 000765

PCT/ GB2005/ 002457 (t, 33 7.5 Hz, 2 H, 6.65 (m 1 H).
7.18 (m 2 H), 8.60- Q . 9.35-9. 40,
9.55-9.60 (4 KOin 2H). COVPOUND 6 5
5-[3, 5-bis-(3- y 3 ) - phenyl ] - 15
- undecyl - porlplg = { de NH N N HN C11H23

To a solution of Compound 4 (80 mg, 0.133 mmol) in anhydrous
dichloromethane (80 mL) under an argon atmosphere, BBr; (5 mL, 1M in
dichloromethane) is added dropwise at —70°C and the mixture is stirred
for 1 h at this temperature and then warmed to room temperature and
stirred overnight. The mixture is cooled to -10°C and hydrolysed by the
addition of water (2 mL) and stirring for 1 h. NaHCO; (3 g) is added
directly for neutralisation. The mixture is stirred for a further 12 h and
after filtration of NaHCO; and removal of dichoromethane under vacuum
the residue obtained is purified by column chromatography using silica
gel eluting with dichloromethane. After evaporation of solvent from
appropriate combined fractions and drying of the residue obtained under

high vacuum the product is obtained as a violet solid

"H-NMR: |
sg (300Mz, d6-acetone): 0.75 (t, 377.5 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, 3J7.5 Hz, 2 H), 4.90
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1o To a vigorously-stirred suspension of Conmpound 5
(80 ng, 0.14 mmol) and K2CO3 (230 ng, 1.7 mmol) in

wORrM6H@063L) i s added (1- PCT/GB2005/002457
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25

br omopr opyl ) -tri net hyl anmoni um bromi de (0.3 g, 16.6
mml) at 50 C.  The mixture is stirred at this
t egper aisuHe, o), B6H.(mAfL &F). 7ertoual Zdﬁ‘),t&é()-m wAaer.05.
reduced pressure, the residue obtained is dissolved in
159 At &5 1-8.60L0¢ =AW S 1.t18: 20 (% RFdugh a pad of
silica gel (depth 2 cm supported on a steel frit
(di ameter 3.5 cm. After washing the pad with
msé 8¢ 1L) the crude product is eluted with

t hanol :water (3:2:1, by vol.).
Api'pl'[@ belﬁi(ﬁfﬁri1ﬁ@tﬁ15ft?3!1h’$1naﬁﬁ) -proiplyeniyd ¢heﬁyﬂq 1 Safthdacyl-
evaporation of the solvent under reduced pressure, the
r esorgbgriz dickiberadened is purified by chronatography on a
colum (2.5 x 40 cn) of Sephadex LH 20 eluting with
n- but anol : water: acetic acid (5:4:1, by vol., upper
phase). After renoval of the solvent from appropriate
fractions underN ‘neduced presgure, the residue
obt ai ned is di§slol vedg n netfandl m.) and the
solution is passed thr : el um (3.5 x 20
cm) of 25 ani on exchan ' ) efT Cue1ERA 400,
chloride form. After \\ t he el uate,
sol vent is renoywgd ua gssure and 52 WO
2006/ 000765 PCT/1GB2005/ 002457 the resi due obtained is
dried under high vacuumto yield the dichloride salt
as a violet solid. 1IHNVWVR 5 6H (300Mz, CD3QD): 0.75
(t, 3J7.5 Hz, 3 H, 1.05-1.20 (m 14 H), 1.45- 1.50
( Mo % \hlgom%sgést&rédi sx(lspendiohi)qf (Zofn@oﬁnd(j (Em rr?g, +9}14 2(11951)
(s, I@ng 35-3.45 (m é%t gz
H)ands K6 Q4 (Zé@ g H7, nzmpb) 115 @MF( 0 fﬂl—l? is7 agdeq n1-

mb@omopropyl? tr?rg)leth%fle%rr?m%mum bg“omlde {b 3 8g, H)é 26 %rgnc:)[ﬂ ag $0 <.

The mixture is stirred at this temperature for 18 h. After removal of the

DMF under reduced pressure, the residue obtained is dissolved in
methanol (5 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. 1L) the crude product is eluted with acetic
acid:methanol:water (3:2:1, by vol.). Appropriate fractions are collected
and, after evaporation of the solvent under reduced pressure, the residue
obtained is purified by chromatography on a column (2.5 x 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 appropriate fractions
under reduced pressure, the residue obtained is dissolved in methanol (5
ml) and the solution is passed through a short column (3.5 x 20 cm) of
anion exchange resin (Amberlite IRA 400, chloride form). After

collection of the eluate, solvent is removed under reduced pressure and
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1o COWPQUND 7 5,1 5-bis- [4-(3
- Brono- propyl oxy) - phenyl] -porphyrin Br Br NH N O\

di pyrrol enet hane (0.61 g, 4.1 nunol) and 4-(3-

br onopr opyl oxy) - benzal dehyde (1.03 g, 4.2 mmol) in
depassadue dbtitar onétithnedérlhigh, vatmant 0o gfeldithe dighloride
rrunol) i s added dropwi se. The solution is stirred at
r sethas@mpeleaseli® in the dark under argon for 17 h.
After addition of DDQ (2.76 g, 0.012 nol), the m xture
is stirred at 20 roomtenperature for a further hour.
F“%&F@KﬁP” through silica gel (Fluka 60, 100 g) using
di chl oronmet hane for el ution gives raw product which,
afg,er3(oNEAtOBFODWM 0.5 di, CHil 705 blve 8HA) €. 06- 0afe, 148 dsts-
pure product as a violet solid. 53 WO 2006/ 000765
PATAGEROR5H0024572.15 (m. M VDR2. By2 28000 2 I 6y (531851,

ik s oy 20! 95t s 512 4. 4550 FRerE o, 6.85
(7 -S(?r?,'ztgg{}ﬁsﬁ M@sé:?g@ 9.1 gf%gq,f(s%@m(, B 1010 &0205).

3-[ (3-Di net hyl am no- propyl ) - di net hyl - anmoni 0] -
propyl oxy}- phenyl ) -porphyrin dichloride s
COMPOUND 7

5,15-bis-[4-(3-Bromo-propyloxy)-phenyl]-porphyrin

Br Br

>o §

To a stirred solution of dipyrrolemethane (0.61 g, 4.1 mmol) and 4-(3-
bromopropyloxy)-benzaldehyde (1.03 g 4.2 mmol) in degassed
dichloromethane (1 L), TFA (0.07 mL, 1.5 mmol) is added dropwise.
The solution is stirred at room temperature in the dark under argon for 17
h. After addition of DDQ (2.76 g, 0.012 mol), the mixture is stirred at
room temperature for a further hour. Filtration through silica gel (Fluka
60, 100 g) using dichloromethane for elution gives raw product which,
after treatment with dichloromethane:n-hexane, yields pure product as a

violet solid.

PCT/GB2005/002457
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NNNs NHNO\V\N/ O -NHNC 10 Conpound 7

(200 ng, 0.27 mol) is dissolved in absolute DVF (40

m., 13,9 nmmol) and the solution is stirred at 50C
under argon overnight. After evaporation 15 of the

soiH:fvRunder reduced pressure the resi due obt ai ned

is dissolved in and, t he solution_is

f .aH é,a%Qi\/ £hedugh- Qalpéel H)fS)s?- |0i0c(ﬂug}ér Jladpttt E)c%ﬁo W

S B bt (e £ Soat) o The fed

m wat 10(0’3%'11,1 by vol.). After
evagor at i ’ n]g h}gsol ve om appropriate 20

fractions, the raw pr oduct obt ained is dissolved in

met hanol (5 nL) and further purified by
ch@@ﬁﬁ@@é@lﬁy on a coI um (2.5 x 40 cnm) of Sephadex

rﬁ%'b EEUTER O R R U Y P
p%é#/ ,e_lpweggll)_p%g@gemggﬁhmgde product. After renoval

d pressure the residue 25

obtalned is dissolved in nethanol (5 nL) and passed
through a short colum (3.5 x 20 cn) of anion
exchange resin (Anberliste | RA 400, 54 WO 2006/ 000765
PCT/G82005/002457 chiMride form). After renoval of

sol vent under r e pressure fr\ﬁmth l+.eluate, the
residue is treatgd with diethylet dri ed under
hi gh

o~ ) § )-O

Compound 7 (200 mg, 0.27 mmol) is dissolved in absolute DMF (40 mL)
with N,N,N°,N’-tetramethyl-1,3-propanediamine (5 mL, 13,9 mmol) and
the solution is stirred at 50°C under argon overnight. After evaporation
of the solvent under reduced pressure, the residue obtained is dissolved in
methanol (5 mL) and the solution is filtered through a pad of silica gel
(depth 2 cm) supported on a steel frit (diameter 3.5 cm). The pad is
eluted with methanol (ca. 1L) followed by acetic acid:methanol:water
(3:2:1, by vol.). After evaporation of the solvent from appropriate
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:aeetic 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 (Amberlite IRA 400,
54 '
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vacuumto give the product as a violet solid. 5
"HNVMR: 6H (300MHz, CD30D): 2.20-2.35 (m 4 H),

7.8, 2 H), 3.25 (s, 12 H), 3.45-3.55 (bs, 4 H). 3.65-
3.75 (m 4 H), 4.30 (t, 3J 4.2 Hz, 4 H), 7.40, 8,10
( 2htorilie BIm7. Bftdr reBoxaldof sejveng ugger @dngeck presgiiregpom the

Hz, 8 H), 10.40 (s,

S chgi] i 2 BIETS ST DG G GITORY -SiRhpPich i
rlndlchlor N, - N- .17 Cl 15 To a solution
X’a@b%éﬁ%v% Fé’éo%éf aﬁ.aol%égl%ltm%]%q') in absol ute DMF (20
m.) is added triethylanmine (4,7 nL, 0.034 nol, 500
eq.). The mxture is stirred at 60C for 24 h. The
SOHVENMRI s renoved under reduced pressure and the

ot 309050, EROUYn 20 bad ot Fea AerPdlpih D ??%jo G
oclaihg 0s ChEmeC o2 (a5 B TRat, A P25 Broh T 219>

a\‘}eéé frg?,&of@ 1 W@n@ligﬁ%:ﬁ § 248, 8 hY <qu d)> Afst B, '> x 4

Tomthe el uted fractlon

f}@ rs@%m@si ¢ (00t aiEd | BHYilesH) (ee@ H) et hanol (5
and pur i |ed by chronatography on a colum (2.5 x

40 25 cm of Sephadex LH 20 eluting with
n but anol wat er:acetic acid (4:5:1, by vol., upper
ol vents are renoved under reduced

NI T Fistehden P o bRl Echloride

solution is passed through a short colum (3.5 x 20

cm of

¥+\/\ NN
™ oD Y fN\ ci”

To a solution of Compound 7 (50 mg, 0.068 mmol) in absolute DMF (20
ml) is added triethylamine (4,7 mL, 0.034 mol, 500 eq.). The mixture is
stirred at 60°C for 24 h. The solvent is removed under reduced pressure
and the residue obtained is dissolved in methanol (5 mL) and ﬁlte;‘ed
through a pad of silica gel (depth 2 cm) supported on a steel frit (diameter
3.5 cm). After washing with methanol (ca. 1L) the pad is eluted with
acetic acid:methanol:water (3:2:1, by vol.). After evaporation of the
solvent from the eluted fraction, the raw product 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-butanol:water:acetic acid (4:5:1,
by vol., upper phase). The solvents are removed under reduced pressure
from appropriate fractions, the residue obtained is dissolved in methanol

(5 mL) and the solution is passed through a short column (3.5 x 20 cm) of
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solvent. 'HNWR 5 6H (300Mz, CD;OD): 1.25 (m 18H),

2.13 (m 4H), the signals for - CH2ZNCH2 (16H) are in

t hanian excBai®- Fs#0 (Asmitwerpar fRAf 4@thechiontidg poen) teoiedethe

by the sol vent si nals 4.15 4H, 3 J = 7.5 Hz),

7. medpet, asayiolky selid afist pyapora el {dvemtn, 33 = 7.5

Hz) 9.05 (d, 4H, 3J = 7.5 Hz), 9.54 (d, 4H 3J =7.5
10.45 (s, 2H) 10 COVPOUND 10 5, 15-bis-[4-(3

-Tlr yl ai nmoni o- prop) 71 oxy) - phenyl ] - por phyrin

dichforide N No\ \ / 0 N HN N 15 A solution of

Cogipo@ndMz, (GOODNg 1. A3, 4, idbl)) 2118 ains by éh@IVFgr(a&) for —

is transferred into a 100 nL autocl ave.

ade)thzNgﬁoofMH)r frﬁeum;ﬁhgrﬁrﬁ@ 32054 ps 2 W@rtnpifh? anpliplet

t 50C 1

SR B i TS0 & ol 15 of Sobr v T Crd ol =
200 TR e el 14 ot [ 2L brsaug esend

(oﬁJanqtseHZﬁ, 1@,4:51@5 2@fter washing with nmethanol

COMPOUND 10
5,15-bis-[4-(3-Trimethylammonio-propyloxy)-phenyl]-porphyrin
dichloride

A solution of Compound 7 (300 mg, 0.41 mmol) in absolute DMF (50
ml) is transferred into a 100 mL autoclave. Aft¢r addition of
trimethylamine (4.5 g ), the mixture is stirred at 50°C for 16 h. After
evaporation of the solvent, the residue obtained is dissolved in methanol
(5 mL) and the solution is filtered through a pad of silica gel (depth 2 cm)
supported on a steel frit (diameter 3.5 cm). After washing with methanol
(ca. 1L) the pad is elﬁted with acetic acid:methanol:water (3:2:1, by vol.).
After evaporation of the solvent from appropriate 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-

butanol:water:acetic acid (4:5:1, by vol., upper phase). Two fractions are

56



(ca. 1L) the pad is eluted with acetic
aci d: net hanol :water (3:2:1, by vol.). After

we@@pnoEss on of the solvent from appropriate fPEUGBRIVS/002457
the residue obtained is dissolved in nethanol (5 ralL)
and purified by chromatography 25 on a colum (2.5 x |
400mjnedf t}@eﬁna@hmnlgwm%icén stthegesirachpipduct. The solvent is

but anol : water: acetic acid :5:1, .hy vol .. er..
PSRy veT R e Gea oA TS 5 sty oot B Rdissolved
PCI/ GB ' : i . i o
W anphe fibatraary gty i BRsd Lrbugh *sh0%, Ghumn 3.5
undery ERgugesist essungcardin (embeditd UR A0k0a) oeldride form).
redi ssolved in nmethanol (5 nL) and the solution is .
5 pagsied evhpaaghn afstherdoleaitummlet 3cduced p@sang, tfe wsidie is

exchange resin (Anberlite I RA 400, chlorjde form. 5.
A Torted o mane G cth Histaas| e HBHoT Bigh ceui to Sive

pressur the residue,is treated with
rre&ﬁéﬂi%&?‘ﬁiaétah‘ﬁ}? Iﬁ@l‘d‘and dri ed under high vacuumto
give the product as a violet solid. 1HNWVR 10 SH

(300Mz, CD3CD): 2.40-2.60 (m 4 H), 3.30-3.25 (bs, 18

H 'H3NV®:3.80 (m 4 H), 4.40(t, 3J 7.5 Hz, 4 H),
- 7.40, 8.20 (2 x d, 3) 8.5 H, 8 H, 9.05 9.50 (2 X
10 d, 53 J30BMiz(CDgOR)); 2 10-260 (51, 42HH)3 3WN3t &Y thet i § 1), 3.75-3.80

{100 Fo4 200 758, BeF by 82 L SIben tahk(2 8 FD. 9.05,
Do SP30MY: 4 T E R PGS on st rrea moxture 1 8

added a sol ution of (1-bronopropyl)-

triinethylammoni um brom de (350ng, 1.3mwbl) in DVF (5n

L) 4ROr1aniopwirsbedt r&OEfouCongod0ddns. The nixture is

heated for 15h. DMF is renoved by rotary evaporation
15and the residue obtained is dissolved in

Compound 42 (100mg, 0.2mMol; see below) is dissolved and potassium
carbonate (230mg 1.7mMol) is suspended in DMF (30mL) and to the
vigorously-stirred mixture is added a solution of (1-bromopropyl)-
trimethylammonium bromide (350mg, 1.3mMol) in DMF (SmL)
20  dropwise at 50°C during 30 mins. The mixture is heated for 15h. DMF is
removed by rotary evaporation and the residue obtained is dissolved in
methanol and the solution is filtered through a pad of silica gel (depth 2
cm) supported on a steel frit (diameter 3.5 cm). After washing with
methanol (ca. 1L) the pad is eluted with acetic acid:methanol:water
25 (3:2:1, by vol.). After evaporation of the solvent from appropriate
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-butanol:water:acetic acid (4:5:1, by vol., upper phase).
Two fractions are obtained, the first-eluting of which is the desired

30 product. The solvent is removed under reduced pressure and the residue
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%tr%, ﬂfed ’th%&%ldﬁll eli§ ttre@ﬂeﬂt\ifﬂg n@fthayl eheth gletiee addsirfetionBier
e solvent is renoved under reduced pressure
aﬂﬁ Ebﬁmﬁﬁﬁt&gﬁmtﬁépMﬁh@O@ﬁh@@ﬂEﬁﬁﬂﬁtT/G82005/002457
obtalned is redissolved in nethanol (5 nL) and the
solution is passed through a short colum (3.5 x 20

c of ' xchange resin (Anberlite |RA 400,
ﬁ@h\@éﬂ#ﬁﬁ. After evaporation of thedsol ;/(ra]nt under
ot o P ER P rab RO S IR R LGRS 1 o vacuum

to give the pr oduct as a violet solid. COVOUND 11
5, 15-bi s-[ 3- ( 3- Brono- propyl oxy) - phenyl | - por phyrin Br
Br OONHN\ NHMC 10 To a stirre® solution of

di pyrrol enmethane (4. 22 g, 8.2 nmrnol) and 3-(3-

br ono- propyl oxy) - benzal dehyde (2.06 §, 8.2 nmol) in
degassed di chl or on@t hang TFAQO0.14 nL, 3 mol)
i s added dropw se. P8

To a stirred solution of dipyrrolemethane (1.22 g, 8.2 mmol) and 3-(3-
bromo-propyloxy)- benzaldehyde (2.06 g, 8.2 mmol) in degassed
dichloromethane (2 L), TFA (0.14 mL, 3 mmol) is added dropwise. The
solution is stirred at room-temperature in the dark for 17 h under argon.
After addition of DDQ (5.4 g, 0.024 mol), the mixture is stirred at room
temperature for a further 1h. After removal of solvents under reduced
pressure, the residue obtained is dissolved in dichloromethane (5 mL)
and passed through a column (300 g) of silica (Fluka 60) using
dichloromethane as eluent to give raw product which is treated with

-dichloromethane:methanol to yield pure material as a violet solid.
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15 solution is stirred at room tenperature in the

dark for 17 h under argon. After addition of DDQ (5.4
W@2000/00245 nol ), the mixture is stirred at roonPCT/GB2005/002457

tenperature for a further | h. After renoval of

sol vents under reduced pressure, the residue obtained

i s 'Hi-B®6Rved in dichl oromet hane (5 nL) and passed
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PCHh 05090245 (2 x'd, Fyy MIDVAR: 851‘)@@@@"@ 13) -3.20
(2 H sy, 240 (quint, 3J 7.5 Hz, 5 (t, 3J
57.5 Hz, 4 H), 4.25 (t, 3J 7.5 Hz, 4H),720725,
7.60-7.65, 7.75-7.80 (3 x m 8 H), 9.05, 9.25,(2 x d,
3J£OMBOUNDE2 10.25 (s, 2 H). 5 COMPOUND 12 5,1 5

bi_s (3 =10 et anmoni o- Qr o |
-parlp;-ﬁblrsl' 3ol emelR e RTRE SR RPbnE p PR o
IH%{ gof Conpound 11 (400 ng, 0.543 inmol) in DV
8 ?ﬂ transferred into a 100 nL autocl ave. After
‘ addltlon of trimethyl am
stirred at 50C for 8 h.
sol vent under redugged
is dissolved in 15

.‘<) the mxture is
er evdporation of the
iidr eN—\he /M@si due obt ai ned
3 the solution is

10
A solution of Compound 11 (400 mg, 0.543 mmol) in DMF (50 mL) is
transferred into a 100 mL autoclave.  After addition of trimethylamine
(6.3g), the mixture is stirred at 50°C for 8 h. After evaporation of the
solvent under reduced pressure, the residue obtained is dissolved in
15 methanol (5 mL) and the solution is 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.l1l), elution with acetic acid:methanol:water
(3:2:1, by vol.) affords fractions which, after evaporation of the solvent
under reduced pressure, gives a solid residue. This is dissolved in
20 methanol (5 mL) and purified by chromatography on a column (2.5 x 40
cm) of Sephadex LH-20 eluting with n-butanol:water:acetic acid (4:5:1,
by vol., upper phase). Two fractions are eluted 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 methanol (5 mL).
25 The solution is passed through a short column (3.5 x 20 cm) of anion
exchange resin (Amberlite IRA 400, chloride form), the solvent is

removed under reduced pressure and the raw product is treated with
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vol.) affords fractions which, after evaporation of

the solvent under reduced pressure, gives a solid

r egiethemol Thetlsylethedits sgive ed vidde2golnk tviaelp|is (Biad ynderd high
purified by chromatography on a colum (2.5 x 40 cn

of V&apiixdex LH 20 eluting with n-butanol:water:acetic
acid (4:5:1, by vol., upper phase). Two fractions are
eluted fromthe colum, the first of which is the
degﬁg@gﬂgroduct. After renoval of the sol vent under
reduced pressure, the residue obtained is dissolved in
meshaROOMESCiDD)28.3Th2. 35 dimtd B, 3.45daskiet)t hooehhS 4m, 4
short col um ( ' exchange resin

3.5 20 f
(At 0nbo0 e 40, ChAGTIES. 708 10 HOubRydar i, & HD.

re e n r ced S nd.the raw product is
L on RO S B ol B PR FiE o008, B02any

nmet hanol : diethyl ether to give a violet solid which

is dried under high vacuum 'H NVR 5 5H (300M,
CD3ONPON0-13.35 (m 4 H), 3.15 (s, 18 H), 3.95-4.05
(m 4 H), 4.20-4.25 (m 4 H), 7.40-7.45, 7.65-7.70,
7. 80571854y droxy-pBenfl)- 1 0D B bisy(4omdegy Wy p syl Ppsrplyrin
8 H, 10.40 (m 2 H). COVWOUND 13 10

5, 15- bi s- (4- Hydr oxy- phenyl ) - 10, 20- bi s- (4- undecyl oxy- ph
enyl)-porphyrin OH NH N Apg230 \ I NHN\ \ /

OoCl | H23 vl 'B
Cy4Hz0 Q w Q OC,4H;,

OH

The third fraction eluted from the column during the chromatographic
separation described for the synthesis of Compound 2 is characterised as

5,15-bis~(4-hydroxy-phenyl)-10,20-bis-(4-undecyloxy-phenyl)-porphyrin

'H-NMR:

Sy (300MHz, CDCL): -2.88 (2 H, ), 0.85 (t, °J 7.5 Hz, 6 H), 1.20-1.40
(ni, 28 H), 1.55 (br m, 4 H), 1.80 (quint, >J 7.5 Hz, 4 H), 4.15 (t, °J 7.5
Hz, 4 H), 6.65, 7.15 (d, °J 8.1 Hz, 8 H), 7.80, 8.00 (d, >J 8.1 Hz, 8 H),
8.75-8.80 (m, 8 H).

trans-Regioisomer geometry is assigned by 'H-*C-2D-NMR in d-acetic

acid.
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OH The third fraction eluted fromthe col um during
t he chromat ographi c 15 separation described for the

w@wbhersss of Conpound 2 is characterised as PCT/GB2005/002457

10

15

5, 15- bi s- (4- hydr oxy- phenyl ) - 10, 20- bi s- ( 4- undecyl oxy- ph
enyl ) -porphyrin '"HNWR 6H (300MHz, CDCl3): -2.88 (2
H, COMPOIBSD(, 3J 7.5 Hz, 6H), 1.20-1.40 20 (m 28

H, 1.55 (br UI t

4.18 0(h1§-(‘§ﬁ>’ﬂf€ﬁ"ﬂ?enﬂl)ﬂb5 2 @s& Hznffﬁsy V-@fnsﬂh%hmn
H, 7.80, 8.00 (d, 3381Hz,8H) 875880(m8
H). trans-Regi oi soner geonetry is assigned by

1H 13C-2D-NVR in d-acetoe acid. 25 60 WD 2006/ 000765

phenyl) porphyrl n MENN HO\ \/ ~ -N HNC 5 The
fourth fracti opo8 ¢ dheoscolupn duci ng the

chr omat ogr aphi ¢ 1 described for the

synt hesi s of Con'poun 2]1'S characterised as

5, 10- bi s- (4- hydroxyphe) 15, 20- bi s- (4-undecyl oxy- phe
nyl)-porphyrin 10 1H N¥R. 5H (300MHz, CDC13): -2.80
(2 H s), 0.90 (t, 3] 7°5 Y2 % A, 1.20-1.60

The fourth fraction eluted from the column during the chromatographic
separation described for the synthesis of Compound 2 is characterised as

5,10-bis-(4-hydroxyphenyl)-15,20-bis-(4-undecyloxy-phenyl)-porphyrin

"H-NMR:

sg (300MHz, CDCl): -2.80 (2 H, s), 0.90 (&, 3J 7.5 Hz, 6 H), 1.20-1.60
(m, 28 H), 1.65 (quint, 37 7.5 Hz, 4 H), 2.00 (quint, 3J7.5Hz, 4 H), 4.22
(t,>J 7.5 Hz, 4 H), 7.15 (d, >J 8.1 Hz, 4 H), 7.25 (d, °J 8.2 Hz, 4 H), 8.10
(d,°J82Hz 4H), 8.15 (d, 37 8.2 Hz, 4 H), 8.80-8.90 (m, & H).
cis-Regioisomer geometry is assigned by 'H-C-2D-NMR in d-acetic

acid.
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W3 3008000768 ,

10

15

(m 28 H), 1.65 (quint, 3J 7.5 Hz, 4 H, 2.00 (quint,

3 7.5 Hz, 4 H, 4.22 (t, 33 7.5 Hz, 4 H), 7.15 (d,

4 H, 7.25 (d, 3J 8.2 Hz, 4 H), 8.ROT/GBLN05/002457

3 8.2 Hz, 4 H), 8.15 (d, 3J 8.2 Hz, 4 H, 8.80-8.90

(in, 8 H. 15 cis-Regioisomer geonetry is assigned by

1HEGRPAONINILE2 in d-acetic aci d. 61 WD 2006/ 000765

PCT/ GB2005/ 002457 COVPOUND

5 0015-teisi[4- <{>&pgx@pmpad@r\amhﬂn&ay%Q—&féﬁgimyl%y-phenyb
(4-undec) 71 oxy- phenyl )- p orphyrin O--""Br o \~ NH
Q§BTHN HN Br Br 5 Under an argon atnosphere,

Cbnpound 2 (200 ng, 0.24 nmol) is dissolved in

absolute DIVIF (40 nmL) in the presence of K-)C03 ( 500

nmy) and 1, 3-di bronopropane~+gd2 ni, 10 mol). The

m xture i s heated overmoﬂu at 80C. Wrk-up is as the

procedure given for Conpoured 2 1o descri bed above. The

product is purified by cg chromat ogr aphy on

silica gel (Nbrck oy—~el g hexane: et hyl

acetate (5:1 BN B (300M, CDCI3):

-2.75 (2 H, s) O 5 (t 3% ¥ 5 Hz,) 3 H), 1.20-1.45

15 (m 14 H), 1509(qu|nt, J 7.5 8, 2 H, 1.90

(quint, 33 7.5 Hz, 2 H), 10

<

Under an argon atmosphere, Compound 2 (200 mg, 0.24 mmol) is
dissolved in absolute DMF (40 mL) in the presence of K,CO; ( 500 mg)
and 1,3-dibromopropane (1.02 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 column chromatography on
silica gel (Merck 60) eluting with hexane:ethyl acetate (5:1, by vol.).

"H-NMR:
sy (300MHz, CDCly): -2.75 (2 H, 5), 0.85 (¢, °J 7.5 Hz, 3 H), 1.20-1.45
(m, 14 H), 1.50 (quint, °J 7.5 Hz, 2 H), 1.90 (quint, °J 7.5 Hz, 2 H), 2.40
(quint, 3J 7.4 Hz, 6 H), 3.65 (t, °J 7.4 Hz, 6 1), 4.16 (1, °J 7.5 Hz, 2 H),
425 (t,°77.5 Hz, 6 H), 7.18-7.20 (m, 8 H), 8.00-8.05 (m, 8 H), 8.75-8.85
(m, 8 H).
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(quint, 3J 7.4 Hz, 6 H, 3.65 (t, 3J 7.4 Hz, 6 H,

4.16 (t, 33 7.5 Hz, 2 H), 4.25 (t, 33 7.5 Hz, 6 H),
wQ208/00720 (m 8 H), 8.00-8.05 (m 8 H), 8.75-BCBEB2(081002457
8 H. 20 62 WD 2006/ 000765 PCT/ GB2005/ 002457 COVMPOUND

16 5,10, 15-tris-[4-(3 -Triethyl arnrnoni o- propyl
oxXGMRETYND 20- (4- undecyl oxy- phenyl ) - por phyrin
trlchlorlde N4 NHNp\ \/ -NHN und 15 (200
g 3,10, W5 triist-{3- T@lemsémnp@ao-mp@ﬁ@wm@ngﬁp({ 4% )

W|thtr|eth 208 e The

i gpg;%fl@@f%hggtlan{pglyglgénp@l'm@g h. After ?e?mval of
DMF under vacuum the io residue obtained is dissolved
i n methanol and purified by colum chromatography
using silica gel (Merck, 60) elyting with

met hanol : wat er: acetic acid @1 TN, by vol.) and then
acetic acid: pyridi neJ (1:1, y \3\0| . Renoval of

sol vent from appropnyvhte friactions under vacuum

af fords raw product g~y ssol ved i n et hanol :
aqueous 15 Nad (1 Y \ ovol .). The m xture
is stirred for 30 mn
silica gel (depth 2 cm sOpported on
(dianeter 3.5 cn). After i ng tfHd Dad with net hanol
(200 nmL) it is eluted wthyrethanol: water: acetic

sacid (2:1:3, by vol.). AfteP~Bvaporarion

Compound 15 (200 mg, 0.17 mmol) is dissolved in absolute DMF (40
mL) with triethylamine (5 mL, 34.5 mmol, 208 eq.). The mixture is
heated to 50°C for 48 h. After removal of DMF under vacuum, the
10 residue obtained is dissolved in methanol and purified by column
chromatography using silica gel (Merck, 60) eluting with
methanol:water:acetic acid (2:1:3, by vol.) and then acetic acid:pyridine
(1:1, by vol.). Removal of solvent from appropriate fractions under
vacuum affords raw product which is dissolved in methanol:agueous
15 NaCl (IM) (5 mL. 1:1, by vol.). The mixture is stirred for 30 mins 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 mf;thanol (200 mL) it is
eluted with methanol:water:acetic acid (2:1:3, by vol.). After evaporation
of solvent from appropriate combined fractions, the residue obtained is
20 dissolved in methanol (2mlL) 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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of solvent from appropriate conbined fractions, the
resi due obtained is 20 dissolved in nethanol (2nL) and

walr@bharresret hane (5 nL) is added dropw se. ThBCT/GB2005/002457

10

15

20

precipitated white gel is collected by filtration and
the solvent is renoved under high vacuum 63 WO
20060800765 PCT/ GB2005/ 002457 1 H- NVR og (300MHz,

CO30D) : 0.90 (t, 3375 2
ToAS500NE: O]Q)p@%gtng%?@ i 3 B Padifas gmggﬂgﬁ%sdfs-

sy S B R 395 et e

.l 0y 91 HEOVPOUNID, 19710-8.20 (m,
SITPJf f%? @y r%gflﬁgheg% ?]461%43( gbundecyl oxy- phenyl ) - pogp
L), s%dbuohybr &HYN OH 10 T
dr oxy- phenyl) - por phyrin (Wehe, A,
Sl m)nenko E. J., Senge, M 0. and Roeder, B. Journal
of Por Iz rins and Pht hal ocyani nes 5, 758-761 (2001))
Is dissolved and K2C03 (250 ng, 15

¢ g&?@%& y§b‘$%1§”ﬂeps (AR Py fpotitrin

1- bronoundecane (0.04 nm_, 0.17 nmmol) in DM (5 nL) is
added dropwi se at 50 C during 30 mns and the m xture
is heated at that tenperature e h. After renoval
by filtration of K, C03, ¥ nder hi gh
vacuum The residue obtai nad/I 3 I eéd<by col um 20
chr omat ogr aphy>MASYRY 3T T @& gels ek 603H el uti ng
W th n-hexane:ethyl acetate (10:1, by vol.). The 2nd
fraction is collected and dried under high vacuumto
gi ve the product.

5-15-bis-(3-Hydroxy-phenyl)-porphyrin (Wiehe, A., Simonenko, E. J.,

Senge, M. O. and Roeder, B. Journal of Por. -vhyrins and Phthalocyanines
5, 758-761 (2001)) (86 mg, 0.17 mmol) is dissolved and K,CO; (250 mg,
7.1 mmol) is suspended in DMF (40 mL). To the vigorously-stirred
mixture a solution of 1-bromoundecane (0.04 mL, 0.17 mmol) in DMF (5
ml) is added dropwise at 50 °C during 30 mins and the mixture is heated
at that temperature for 1 h. After removal by filtration of K,COs3, DMF is
removed under high vacuum. The residue obtained is purified by column
chromatography using silica gel (Merck 60) eluting with n-hexane:ethyl
acetate (10:1, by vol.). The 2nd fraction is collected and dried under high

vacuum to give the product.
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wodreoe/0es 1.30 (m 14 H), 1.35 (m 2 H), 1.80P¢TGBRG05/002457

64 WD 2006/ 000765 PCT/ GB2005/ 002457 ' H NMVR: 5H
(300Mz. CDC13): -3.15 (2 H, s), 0.75 (t, 3J 7.5 Hz. 3

3J7.5 Hz, 2 H), 4.05 (t, 3J7.5 Hz, 2H),685690,
7.20-7. 25, 7.35-7.45, 7.50-7.65, 7.75-7.80 (5 X 8
H)HENBER 5 8.95 9.10, 9.20 (4 x d,3J 4.9 Hz, 4x2

&z@ (1@0M.Zi éiD(fé pw%rlggf]gﬁgﬁ% % (502 Fd -k} Brathgm.
PR, S8, g bt oenge (4 F 913408

ecyl oXybenzal

4. 88‘3”6’90 iv@mms A8-dLsSphyetss,nm as- mmmemofs D 885,
acetic acid (145 'nl) and nitrobenzene (98 ni,

5 |9y, and, 9Regtedd o 42012, 4Ry?2 £l €0(15.(352 H), 19 6

10

15

20

25

mol, 4 eqv.) is added in one portion and the m xture
is stirred at 120C for 1h. After cooling to room 15

te jgﬁtﬁ@ﬁDFéglvents are renoved in vacuo at 50C. The
5ol at ed by chronatography on a colum
Ll 18545 eny T iforph
degiqp gl)dS ro@u@? o%t al g%toﬁgqf %‘?ﬁﬂf Irl}égl(}ﬁ)% }fllr om
t he colunn and |s re- chronatographed using a smaller
(200 g) silica coulmm eluted wth toluene. The

pr ddipdrokgbatzakichgde ag 18 vigol de. &olnmiloéefter e@p) and 3-
evaporation of the solvent. 6H (300

codz_@cy @xymn%qlde@ dg, (3% &, &- Ob bAgY: hﬂsfe(w sofgeqyin a

& BatBlrodiheig 3 S5 ymd tapeydfe (Hpm2 ol g and
(Thedledhlo 18085° By01E (1354t 195mHSRARNIPRTRRIed in one

portion and the mixture is stirred at 120°C for 1h. After cooling to room

temperature, solvents are removed in vacuo at 50°C. The product is
isolated by chromatography on a column (500 g) of silica using toluene as
eluent. The desired product is obtained as the fifth fraction from the
column and is re-chromatographed using a smaller (200 g) silica coulmn
eluted with toluene. The product is obtained as a violet solid after

evaporation of the solvent.

'H-NMR:

g (300 MHz, CDCLy): 0.64 (t, 3 1, >J 6.8 Hz), 0.94-1.15 (m, 16 H), 1.25
(bs, 2 H), 1.62 (bs, 2 H), 3.90 (bs, 2 H), 6.33-6.95 (m, 8 H), 7.08-7.60
(m, 8 H), 8.20-8.47 (m, 4 H), 8.51-8.70 (m, 4 H)
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COVPOUND 19 5-{3-[bis-(2-D ethylam no-ethyl)
- am nopr opyl oxy] - phenyl }-15-(3- undecyl oxy-phenyl

wo2@enpitgsin | \ / NN/ ONMNM 5 Conpound 17 (BOT/GH2005/002457

10

15

20

25

0.065 mMmmol) is dissolved with NNN,N , N -
tetraethyl diethylenetriamne (InL, 39 nmol) in THF(10
mL.ECOMBOLIED 18 xture is stirred at roomterrperature

i arb & B S Ba R BNy aP RIS L 2nEY A Cin
y. ' |
ol P RS AR "ond concentrated under high

vacuum The mxture is purified by colum ‘
chromat ography (silica gel, Merck 60) eluting with n-
hexane: et hyl acetate (5:1, bywoky) foll owed by

n- hexane: et hyl 15 acetatas, 8t hny
vol . ). After.gcalhestion & apfr op
renmoval of sol vent under red ] €, (pure
product is obtained by treatnent of the residue with
di ethyl ether:nethanol. 'HNVR 20 off (300M,
CDC13): 0.80 (t, 3J 7.5 Hz, 3 H), 0.9 (t, 33 7.5 Hz,

ryCatiougdyol hitsbogty 455 hymony™ iglog B Sygfarae-
Hztetr etﬁ%ld%?tﬁg)%ﬁ @%E{ iffk &EZM[‘)') 39 imggﬂﬁ lin BAF(P n@ 2§d the

"Dmm%m%ors?stﬂ'%d Zt 15)'_2)15 t@hperaturd Forl 48@8.}(83 Af® eSapdration of
9.10-9.15, 9.20-9.25 (2 x in, 2 x 4 H), 10.15 (s, 2

ZEhwsolwltM@@%dm@?@EssﬁmédGBQ@ﬁ)@h@ 2457 (20mL) and the
solution is washed with water (5 x 30 mL). The organic phase is dried

(Na,S0,) and concentrated under high vacuum. The mixture is purified
by column chromatography (silica gel, Merck 60) eluting with n-
hexane:ethyl acetate (5:1, by vol.) followed by n-hexane:ethyl
écetate:triethyl amine (10:10:1, by vol.). After collection of appropriate
fractions and removal of solvent under reduced pressure, pure product is

obtained by treatment of the residue with diethyl ether:methanol.

TH-NMR:

sz (300Mz, CDCly): 0.80 (t, °J 7.5 Hz, 3 H), 0.9 (t, °J 7.5 Hz, 12 H),
1.20-1.40 (m, 14 H), 1.45 (quint, *J 7.5 Hz, 2 H),1.80 (quint, °J 7.5 Hz, 2
H), 1.95 (quint, °J 7.5 Hz, 2 H),2.40-2.60 (m, 16 H), 2.65 (t, °J 7.5 Hz, 2
H), 4.10 (t, °J 7.5 Hz, 2 H), 4.20 (t, °J 7.5 Hz, 2 H), 7.30-7.40, 7.55-7.65,
7.75-7.80 (3 x m, & H), 9.10-9.15, 9.20-9.25 (2 x m, 2 x 4 H), 10.15 (s, 2

H).
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COVPOUND 20

5-

[ 4- ( 3- Brono- propyl oxy) - phenyl ] - 15- (4- dodecyl oxy- phen

wa@kdosparrphyrin Br -N N5 To a stirred sol utiPer/6B2005/002457

10

15

25

di

pyrrol enethane (0.31 g, 2.1 nmol), 4-(3-brono-

proyl oxy) - benzal dehyde (0.27 g, 1.1 mmol) and

4-

godgeyiloxXy-2(benzal dehyde (0. 32 g, 1 1 mmol) in

deqassed di chl or omet hane (500 @90 035

0
Af

Purification by colum chr omat r,f 27

, 1.9
o4 (%Ba@n@@dar@pblw%éhemﬂlr1§d|4cé<?d6ﬁy sﬁh%’é)dp%qpﬁiﬂn
roomtenperature in the dark for 17 h under argon.
ter addition of DDQ (1.38 g, 6 mmol), the m xture

silica gel

is stirred at roomtenperature for a furlﬁ:r hour .

(Merck 60, 400, g WMIh AOhyef
product (2nd fraction) tog

fraction). 15 1HNVR 6H (300M
s),

1.
2

1ff ords t he
R{ Coffpound 7 (3rd
3): -3.15 (2 H,
0.90 (t, 3J7.5 Hz, 3 H) 120140(m 16 H),

75Hz

55 (quint, 3J 7.5 Hz, 2 , 1.90 (quint, 3

J
2 fgia g S@ﬁ‘%%l@g&'?dlgyﬁ?k H%Fﬁnewé)&ligsg 1(1%“10 ) 4432 ‘%’“

2 p%—%%g%égd(%zggﬂﬁelo(&ﬁs (214 'Iﬁm&) H)mdg wd%d%%ﬂoxy-

, 10. 20 (s,

21berﬁaﬂdbh§15e 2032 l’laktrﬁn@;’v ul.rlxdévapsyd Idit&ﬂ&ﬂo)ndmam’méﬂ()lorrnL)

di

25 3- Hydroxybenza dehé (0. 910 g, 7.45 mol) is

SEAIl (0B 3 mlprloi)mmD is addeld dspwisy. dhg Jedataist siirred at

140C. Pyrrole

room temperature mST%ena'ark for 17nHDu1?der argon. After addition of
DDQ (1.38 g, 6 mmol), the mixture is stirred at room temperature for a
further hour. Purification by column chromatography using silica gel
(Merck 60, 400 g) with toluene as eluent affords the product (2™ fraction)

together with Compound 7 (3rd fraction).

"H-NMR: .

s (300Mz, CDCLy): -3.15 (2 H, ), 0.90 (t, *J 7.5 Hz, 3 H), 1.20-1.40 (m,
16 H), 1.55 (quint, °J 7.5 Hz, 2 H), 1.90 (quint, >J 7.5 Hz, 2 H), 2.40
(quint, >J 7.5Hz, 2H), 3.75 (t, °J 7.5 Hz, 2 H), 4.20 (t, °J 7.5 Hz, 2 H),
435 (t, °7 7.5 Hz, 2 H), 7.20-7.30, 8.10-8.15 (2 x m, 8 H), 9.10-9.15,
9.25-9.30 (2 xm, 2 x 4 H), 10.20 (s, 2 H).

COMPOUND 21
5,10,15,20-tetrakis-(3-Hydroxy-phenyl)-porphyrin

3-Hydroxybenzaldehyde (0.910 g, 7.45 mmol) is dissolved in propionic
acid (50 mL) and heated to 140°C. Pyrrole (0.52 mL, 7.45 mmol) is

added in one portion and the mixture heated at reflux for 2h. Stirring is
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added in one portion and the m xture heated at refl ux
for 2h. Stirring is 67 W 2006/ 000765

weEFaneBReN5/ 002457 conti nued for an additi onabCL@&BR00&N02457
roomtenperature. Propionic acid is renoved in vacuo
and the residue dissolved in acetone and purified by
chrcomategt fgrhgn edditional ivh gt 266mgjengfersiulé.c &rogiboiv asd is
eluted with toluene containing a continuously
i nEPBASEhY? preporpi che éPSIé%WSSakVé@ameaC%O% én% Podiied by

AR, SRR gy R Yo, s
a Y lﬁ%xgé cillﬂ_"tlairgrj% a's'lfd%{%ﬁﬁgl)l@j' 15&%931%r @ftr}‘)%eéi?gtﬁ I a%etate

5 HZ)T,he?prE@uGt 16%11&(8&1 vath tolﬁer&lethm ac&tzlnl): (@C]VE’WND) 28olvent is
5,10, 15-tris-[4-(3

- Bramovet bpydderyip afived fiiq preduetmesdovielstisekd- phenyl ) -
porphyrin 15 OG- Br NNON\ \ / O - -NHN Br Br
OC12H25 To a stirred solution of pyrrole (0.7 m, 10

m‘rm#{)mvﬁg(&br onopr oyl oxy) - benzal dehyde (1.8 g, 7.5
and 4-(n-dodecyl oxy) - benzal dehyde 20 (0.725 g,

nmol’)
. i d I d
%F/gﬂzg,@g&ﬂ%%gml) 7 qhl@r eppthanes§ 1) 714 added 37

10 mo dropvvl se. The reaction
10 SORWMS 1aR), I7s5 6V ionr (et HJEr81 (m, & H)

COMPOUND 22
5,10,15-tris-[4-(3-Bromo-propyloxy)-phenyl}-20-(4-dodecyloxy-phenyl)-

porphyrin
15

To a stirred solution of pyrrole (0.7 ml, 10 mmol), 4-(3-bromoproyloxy)-
benzaldehyde (1.8 g, 7.5 mmol) and 4-(n-dodecyloxy)-benzaldehyde
20 (0.725 g, 2.5 mmol) in degassed dichloromethane (1 L) is added TFA
(0.085 ml, 10 mmol) dropwise. The reaction solution is stirred under |
argon at room temperature in the dark for 17 h. After addition of DDQ
(6.9 g, 30 mmol), the reaction mixture is stirred at room temperature for a
further 1h. The solvents are removed under reduced pressure and the

25  residue re-dissolved in toluene.  Chromatographic purification on a
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argon at roomtenperature in the dark for 17 h. After
addition of DDQ (6.9 g, 30 rnol), the reaction

WOrR00bMes63 s stirred at roomtenperature for a PETIGBR@IS/002457

10

15

| h. The solvents are renoved under reduced pressure
and the 25 residue re-dissolved in tol uene.
Checonmha@r agh3@ cpun i dffi dhtd gel (Mea:k 68) \mngGOBIe@e@ﬂ‘B@xane

PCT/ GB2005/ 002457 colum (3.5 | ca gn
( MBrRy 60).) @8ichignE BIVRS FEUGE PIORARE™ %@ % rwl ent

el uent ve de duct .whi ¢ fied b
tr\é’ggﬁ’%%banﬁdcﬁﬂﬂ%qfﬁ%{ﬁ%?e & RE h‘“ﬁg Ega%% gi Vi ﬁg a
violet solid. 5 'HNWR 8H (300MHz, CDC13): 0.90 (t,

3 7.5 Hz, 3 H), 1.20-1.45 (m 16 H), 1.60 (quint,
3IY-BNiR; 2 H), 1.90 (quint, 3J 7.5 Hz, 2 H), 2 50
(quint, 3)J 7.4 H,, 6 H), 3.75 (t, 3J 7.4

4. amwom 211:5013&,0 90@ JZt’Dst @tH) 3J20;L1§5Hzn 166 1.60

g G%J)Slln?t,l% }_2,2139% (Qul{ﬂ 4? 7[5[3{2432 %‘, Q%OS(gg?nt >r & Pz,
O, TELDAAToR By pEogy o PREDY 5 6, 6

C%Ws’h M Gt Q) 815, 3@%@%@8’0%%5@9 grg, 0038

Wi th - tetranethyi - 1,3
-propaned| amne (156 ng, 1.2 mol) in TBF:. DMF(1:1 by
vol., 20 nm.) and stirred at 50 C for 18 h. After
evapMPROTUND B t he 20 sol vent under reduced pressure,

the residue js. djssolyed i di chl or onet hane and
TS Byeth - T A et Py T e ol
propyloxy]phenyl}-15-(4-dodecyloxy-phenyl)-porphyrin chloride

Compound 20 (30 mg, 0.038 mmol) is dissolved with N,N,N’,N’-
tetramethyl-1,3-propanediamine (156 mg, 1.2 mmol) in THF:DMF(1:1 by
vol., 20 mL) and stirred at 50 °C for 18 h. After evaporation of the
solvent under reduced pressure, the residue is dissolved in
dichloromethane and purified by column chromatography (silica gel
Merck 60) eluting with acetic acid:methanol:water (3:2:1, 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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Merck 60) eluting with acetic acid: net hanol : wat er
(3:2:1, by vol.). After conbining appropriate
wo e@eddwons and renoval of sol vent under reducePCT/GB2005/002457
pressure, the residue is treatnment with
di chl or onet hane: hexane to afford 25 the product as a
vi Giefvizol i d. 69 WO 2006/ 000765 PCT/ GB2005/ 002457
H NVMR 5m (300Mz, CDC13+1 % acet i c acid ): 5 (m
H)5H (3000Mz.. GDCizn1 %saqq;w acid 55185 go. § ). 2- 39;1 40 (m, 18 H)

P9S8 el a1 83 3y 205l B s B 1) 3205 8 o
7'%@73%3@% 04 '%g(’% 25HZ,S4.§‘5 (%, @Hb Pﬁz%oo@d)o -8.15 (2

5 CQVROWND) X190 $5.918), 96913, 9.25-9.30 (3 x bs, 8 H), 10.20 (s, 2H).
- Met hoxy- phenyl ) - 10- undecyl porphyrin NH N~ M\Fi N

Ove Me -N 10 Into a 50 nL flask contalnlngllthlum
(500 71 r7ni nol) is added freshly distilled
O 4(15 i nL) under an argon atnosphere. The

sus refl ux f.ar ed to 15 C and
t @E?S@ R BN Bl e et
g, 71 mol) in ether (6 nL) added dropvm se via
syringe. The m xture is cooled to 7-10 C and, after 5
mn, when the suspensi og~pegeges slightly cI oudy and
bri ght spots appear gR netal, the

remai nder of the n- Iy d&_4ol ution is added
d »f 30ME n while the

A iLoed at below 10 C.

internal 20 tenperature is
10 Upon conpl eti on of addition,

Into a 50 mL flask containing lithium (500 mg, 71 mmol) is added freshly
distilled diethyl ether (15 mL) under an argon atmosphere. The
suspension is refluxed for 1 hour, cooled to 15 °C and treated with a
15 solution of n-undecylbromide (6.58 g, 71 mmol) in ether (6 mL) added
dropwise via syringe. The mixture is cooled 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 at an even rate over a period of 30 min while the internal
20 temperature is maintained at below 10 °C. Upon completion of addition,
the mixture is stirred further for 1 h at 10 °C. The suspension is filtered

under argon to remove excess lithium and lithium bromide.

5,15-bis-(3-Methoxy-phenyl)-porphyrin (100 mg, 0.19 mmol) is
25  dissolved in adhydrous THF (30 mL) at —50 °C under an 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
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the m xture is stirred further for 1 h at 10 C. The
suspension is filtered wunder argon to renbve excess

5, 15- bi s- ( 3- Met hoxy- phenyl ) - por phyrin (100 ng, 0.19
mmol) is 25 dissolved in anhydrous THE (30 rL) at -50
C ungeratare forddnmirathenspdtemes qikeclordganelbirt fddition of water

I ﬁ%g%rﬁat KBS I T 15 FIRERE GO RErE G U AR RIAQ (4
S0y T Bl Mo ReTE086F 666 7as! Bar Captot d6gus e

tem%g% b emfe% YR gHn %ﬁﬁnﬁ@%%h@@l I§rdw§%h gﬁbd*é} +) and

sl ow addition wat &7 After

M pirifi€d | By 0>@o¢itrﬂﬁd chyorhite geeghhivt | @n eith)D(geQ 4 elutilg  with
0.4 mmol O 1 Min THF) and stirred for a further 15

ni lnmaiﬁh@h chipsometbanss (4.1 hyeydd- t heo bigt Fadienng collected and

ey R AT B S

hexane: d| chl oronmet hane (4:1 by vol.). The first
fraction is collected and treated vvlth

metthangkk:: di chl oronet hane to give a solid product.

1H NVMR 10 5H (300Mz, CDC13): -3.05_(bs, 2 H, s),

E). §P(1GOMBJ(ZD&53H—)Z +3.85Kbs, ZLH:L@) D..&(D(t, l%frﬂ.SleJ—B (,1—1)1.12]5)—1.20
m 2 H, 1.70 (quint, 3J 7.5 | 2 .40 (quint,
3)(n7,. B2 Bhe 1.25 (H) IaDs%ﬂ@iqu@H) J %59%2(3 H%s% 49 (gum, “b7.5

8. Té@%iz‘goz 5 iog%?f’s% 07530 % -(E{ i 66)(7 2157 L) g, 765
R S e s 05

/I') - di met hyl - ant noni o] - pr opyl
} - di met hyl - anmoni o) - propyl ] -

COMPOUND 25
3-[({3-[(3-{4-[15-(4-Dodecyloxy-phenyl)-porphyrin-5-yl]-phenoxy } -

propyl)-dimethyl-ammonio]-propyl }-dimethyl-ammonio)-propyl]-

trimethyl-ammonium trichloride

Compound 23 (20 mg, 0.022 mmol) and (1—Bromopropyl)-trimethylf
ammonium bromide (26 mg, 0.1 mmol) are dissolved in DMF(15 ml) and
stirred overnight at SOSC. After evaporation of the solvent under reduced
pressure, the residue is dissolved in niethanol (5 ml) and applied to a pad

(3 cm deep) of silica gel which is washed with methanol (500 ml)
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trimethyl-amoniumtrichloride 20 N\v'--~ N NH + 25

NHN\ (r) O~,,~N C12H (r) Conpound 23 (20 ng, 0.022
wornwbpoEss (1- br omopr opyl ) -tri met hyl - amoni unP@T/GBR@S/002457

(26 ng, 0.1 nmmol) are dissolved in DM(15 nl) and 25

stirred overnight at 50C. After evaporation of the

s ofolRvedutngl eceticeid-ect tprmed swater, (3thé byesdldueAftsr evaporation

di l ved h I (5 d [

O o S st gt i an e Y sabhch 0y dihe PPt lice
50 WO 200, 00765 P 0 :

{ oPfoMetr gD A5 & el BBt A e 49 57 1y vol.) and

VOlpeh- m’lﬁlﬁ a@é’t?fp%ﬁlt (en bPlolhe $r Vs%l%nd 'Tﬁc'h%ﬁ' dugd is

is pur by col um chronatography (silica gel
I\/Eé@llecﬁéli) aruS drigd aﬂndélr vaduuac.etlihe residde meﬂ[mnhfledwatmethanol
(3:2 y vol.) an t hen pyri di ne: acetl c acid :

vo(2 )nl) ané it ercé@@m@W%mhse@nuas cglugan 1(36t écﬂQaﬁal) Yot

o ed undqrpvacuum, The Lesidue LS dbpsalved b (5i1
CoLm 2 e ?Eﬂié‘féol&g%%%ﬁ%é gy presure,

VOihe re$iBREs BHSS BhderAfdcatiny &rgval. ofVROipeeibsetieindicates
reduced pressure, the residue is dried under vacuum

10 at thB0pfadudiVRs sgmﬂammm«ﬂbwﬂh di can@$ [ropotimnprodd eldmination
contanminated with a small proportion of elimnation
pro@gsels. COMPOUND 26
5,10, 15-tris-[4-(3-D et hyl am no- propyl oxy) - phenyl ] - 20-
(4- dodecyl oxy-

COMPOUND 26
5,10,15-tris-[4-(3-Diethylamino-propyloxy)-phenyl]-20-(4-dodecyloxy-

W

15 phenyl)-porphyrin

Compound 22 (50 mg, 0.06 mmol) and freshly distilled diethylamine (5
20 ml) are dissolved in absolute DMF (30 ml) under argon. The reaction
mixture is stirred at room temperature for 20 h and poured into ethyl
acetate (50 ml). The mixture is washed with water (4 x 50 ml) and, after
drying the combined organic phases (Na;SOy), evaporation of solvent
affords a residue which is purified by chromatography on a column (2.5 x
25 30 cm) of silica (Merck 60) which is eluted with ethyl acetate:n-

hexane:triethyl amine (10: 10: 1, by vol.). Fractions are combined as
72



15 phenyl)-porphyrin O-"NEt2 NH N O\ \/ O -NHN
NEt 2 NEt2 OC12H25 Conpound 22 (50 ng, 0.06 mmol) and

wo e@siboresli still ed diethylamne (5 20 nml) ar ePCT/GB2005/002457
di ssol ved in absolute DMF (30 m ) under argon. The
reaction mxture is stirred at roomtenperature for
20 ahpapdiateo uthed solvent %hpd)rat@ic emnate e80cadl presfhee and the
m xture i s washed with water (4 x 50 ni,

dr yesdie HECR JHSEhdugld MgaRvE: p 5%%@6@ éjhloromet ane:n-
orati ol v affords a residue \NhICh IS
%Ef%rgoafg%;dt%ﬁ}llsen%rtogﬂéaphy on a colum (2.5 x 25 30
cn) of silica (Merck 60) which is eluted with ethyl
acetate:n- hexane:triethyl amne (10: 10: 1, by vol.).
5 Fr Jatiphs: are conbi ned as 72 WO 2006/ 000765

PCT/ GB2005/ 002457 appr Opj‘l ate, the solvent evaporated
undir (08Miaa PEESs S (nd A4z et dm 48 Tihdes0-1.45

o P S8 Th T oty 78 H RS Ty (BBNIL T SCBer G 2.75
0. 1.0 8 H)-
Ml P e AR (00 g )
334?5 %7(%@16%77515 (7%{& 8H)3§ 06 8405’|§m § ), 795 8.05
10(t(m381-17)5l-|z 6 H, 7157zo(m 8H) 800805(m
8 H. 7.95-8.05 10 (m 8 H).
COMPOUND 27

5,15-bis-(3-Hydroxy-phenyl)-10-undecyl-porphyrin

15

To a solution of Compound 24 (95 mg, 0.14 mmol) in anhydrous
dichloromethane (80 mL) under an argon atmosphere BBrs;, (6 mL, 1M in
dichloromethane) is added dropwise at —70 °C and the mixture is stirred
20 for 1 h. The mixture is warmed to room temperature and stirred
overnight then cooled to —10°C and hydrolysed by addition of 2 mL water
during 1 h. NaHCO; (3 g) is added directly to neutralisation. The
mixture is stirred for a ﬁlrther 12 h. After removal of NaHCO; by
filtration and of dichoromethane under vacuum, the residue obtained is
25  purified by column chromatography using silica gel eluting with
dichloromethane. After removal of solvent from appropriate combined

fractions and drying under high vacuum the product is obtained as a

violet solid.
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COVPOUND 27 5, 15-bis-(3
- Hydr oxy- phenyl ) - 10- undecyl - porphyrin -N N HO- CH 15

anhydrous di chl oromet hane (80 nL) under an argon
at nosphere BBr3, (6 nL, 1IMin dichloronmethane) is
added dropwise at -70 C and the mxture is stirred 20
for 1 h. The mixture is warnmed to room tenperature and
st ildMéMR:over ni ght then cool ed to -10C and hydrol ysed

by _adgj t.ion il er uri h. 3 kS
adﬁﬁazJ MMECFW@O "ﬁ'Q\uQI?(E:’%I 1 ?‘gtsis’o(g 85 #ﬁe‘] 7??%&&) 4920'1 40
Stprr Of 4 r r A 3 r ). 0f5 5NHGEE3
itiee: ﬁghﬁgg)d(f{fg’fé L0 i 2T SRR P S ey
r eslizdRen)obi0ai (Red 7.5 Hab 2 3y, i7f 130.26y 760k 160, 7.80-7.90 (3x m, 8
chr omat ography using silica gel el uti ng W th

di Eho® P oPebh £h20-9 885 8r50-260\a1x ®f 84T), VB (Br brh)-
appropriate conmbined fractions and drying under high
vacuum t he product is obtained as a violet solid. 73

V\CM@% PCT/ GB2005/ 002457 'H NVR: 6H (300Mz,
CD P F bs, 2 H s), 0.85 (t, 3J 7.5 Hz, 3 H),
1. 16038 by mhnRhi§Propy1 bky)-phd |- dtividecydd

7 %’QE&’,@? §§ {mnzr?lé%ﬁﬂ(aqui nt, & Proglbky) %&63@2]( H, 5. P

(t porpdyrib dithloddd), 7.15-7.25, 7.50-7.60, 7.80-7.90
(3x in, 8 H), 8.95-9.00, 9.20-9.25, 9.50-9.60 (3 x
in, 8 H, 10.15 (s, 1H. COVWOUND 28

5, 15-bi s-[ 3- (3- Tri met hyl anmmoni o- pr opyl oxy) - phenyl ] - 10
- undecyl - YN

To a solution of Compound 27 (50 mg, 0.08 mmol) in DMF (20 mL)
under an argon atmosphere K,CO; (100 mg, 0.72 mmol) and (3-
bromopropyl)-trimethylammonium bromide (300 mg, 1.2 mmol) are
added and the mixture is stirred at 50°C for 18 h. After removal of
solvent under high vacuum the residue obtained is dissolved in methanol
(5 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 (500
mL) it is eluted with acetic acid:methanol:water (3:2:1, viv). After drying
of appropriate combined fractions under high vacuum the residue is
dissolved in methanol and purified by column chromatography on
Sephadex LH-20 eluting with n-butanol:acetic acid:water (5:1:4, by vol.,
upper phase). After evaporation of solvent the residue obtained from the

first fraction eluted is dissolved in methanol and passed through a short
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workgos/odBeuinder an argon at nosphere K2C03 (100 PQT/GB2002/002457

10

15

1o porphyrin dichloride QNHNQ O O Cl11H23 To a
sol ution of Conpound 27 (50 ng, 0.08 mmol) in DVF (20

mol ) and (3- bronopropyl)-trinethyl anmoni um brom de
(300 ng, 1.2 mmol ) are added and the m xture is
stédlnes & afiof dxehadde tesinM AetberléteiReh 400. chiiridenform) to
under hi gh vacuum t he residue obtained is dissolved in
negihandier evaperaiioned spivietie tleIPeIrQERcta pad of silica
gel (depth 2 cn) supported on 20 a steel frit
(dianeter 3.5 cn). After washing the pad with nethanol
(519_9 ).it is eluted with acetic
acid “hanol :water (3:2:1, v:iv). After drying of
MOMEGCDQG’@)HGCBSf(rtatIVGHHZ uhder 10gh 4ﬂe(mgu1ﬁ Hel.50
reS| ue is dissolved I n nmethanol and puri

c o(lém;rfh Hc)lh 1 &fefrog? éb)hg Ah(bsséghadex SLim 2D P@I utlch ébSM 18hHD,
BALSL gel L B0 Lol o8 (5ot B 76 40P
o5 pynedta 0 o TSl bl €0, i o svl v

2006/ 000765 PCT/ GB2005/ 002457 col um of ani on
exchange resin (Anmberlite I RA 400. chloride form to
gi geMROURID@gapor ation of solvent. the pure product
"HNWR 5 6H (300Mz, CD30OD): 0.85 (t, .j

H 3, 10-2e{4-(3F" r(tmthmnmglomp mpykq#ay}?hﬁm'l 1158’6) Pilﬁ‘i(4 2

5 inebod i DosghrRg dtggact o (5% 0 T

7.50-7.55, 7.70-7.85 (2 x in, 8 H), 8. 95-9.00,
9.25-9.24, 9.50-9.70 (3 x bs, 8 H), 10.15 (bs, 1H).

Compound 14 (50 mg, 0.05 mmol) is dissolved and K,COs (150 mg, 1.1
mmol) is suspended in DMF (30 mL). To the vigorously-stirred mixture
a solution of (1-bromopropyl)-trimethylammonium bromide (0.3 g, 16.6
mmol) in DMF (10 mL) is added dropwise at 50°C and the mixture is
heated for 18 h. After removal of DMF under high vacuum, the residue
obtained is dissolved in methanol (5 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 is eluted with acetic
acid:methanol:water (3:2:1, by vol.). After evaporation of solvent from
appropriate combined fractions the residﬁe obtained is purified by
chromatography on a column (2.5 x 40 cm) of Sephadex LH-20 eluting
75
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1o COVPOUND 29
5,10-bi s-[4-(3-Trinmeth)7l ammoni o- propyloxy) - phenyl ] - 15

O/~-N~ ,N. O/\ NHMNM \/ O N HNC 15 Conpound 14 (50
ng, 0.05 mmol) is dissolved and K, C03 (150 ng, 1.1
nofith h-dusmependeccetic Bhe (30:1oby. vollo upiper phase) for further
vi gor ousl y stirred mxture _a solution_ of

( 1semfa@aft9@r B Yt FHORET APMATIRI B Broahae byppradycts, gfer
m nol d_dr e.
m et ol 20 rR, By ofe O pRERRY' BE SR iRt ss
un [ g|53§0 of

IreRLoLAL, KPR shb ol ehuag A SKTate 4 Sponiad
si dhieA @edhapdeptdyir? (@mlbaﬂm@omdzl@@; ahbtratel fbrm) After
(dianeter 3.5 cn). After washing the pad with
me¢vepooiticreal s@ventmnder redused puessarasithd persaict ¢ dried under
acj d; met hanol : water (3:2:1, by vol.). After

evfé‘&rvéﬁl‘é‘ﬁ‘ of sol vent from 25 appropri ate conbi ned
fractions the residue obtained is purified by

chromat ography on a colum (2.5 x 40 cn) of Sephadex
LH20qeirut i ng 75 WO 2006/ 000765 PCT/ GB2005/ 002457

Wth n-butanol : VWater: acetlc acid (5:4:1, by vol.
upper(3PBREE), EBODYr OB (t, S&Fas dli,om H), dnl §-Ae efwmeds H),

g%gkﬁ%i%h ?—53@27&?3%@2@322{%? b 3Dt s, by Heks-S 30

coltim® (9, 56555 4715 AR aTs L33 eOZP% (bs, 4 H),

(A'i'.’@@-f#.i5,@.&&.34629/,.8&9597.'9@9&.i?(m; mAf ke 1), 8.60-9.00 (bs, 8
H).

COMPOUND 30
5,10,15-tris-(3-Hydroxy-phenyl)-20-(3-undecyloxy-phenyl)-porphyrin

Pyrrole (1.31 g, 19.6 mmol) is added in one portion to a mixture of 3-
hydroxybenzaldehyde (1.8 g, 14.8 mmol) and B-ﬁndecyloxybenzaldehyde
(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 cooled and solvent removed ‘under high vacuum. The

residue is dissolved in dichloromethane (5 mL) and purified by column
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W@ 30emizes CD30D): 0.80 (t, 3J 7.5 Hz, 6 H), 1.HGKHEGEBI®H5/002457
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evaporation of solvent under reduced pressure, the
product is dried under high vacuum 'HNWVR to 5H

(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

( b&lroﬁlal’d)s{raﬁhﬁstﬂagOﬁIi¢mgel4(M):rck46CB)Oelati14€) V(/ihis hedartéy: toluene
7.00-7.15, 7.20-7.30, 7.80-95, 7,95-8.15 ﬁ X in

4 @l 891—)9 Bbe praducg is p@talq ol aftsupremgmakof solvent from the

o I et HR O RN iR SRREN hRIicP I e

(1v%%mﬂ1 19.6 mol ) is added in one portion to a
m xture ‘of 3- hydroxybenzal dehyde (1.8 g, 14.8 mmol)
and 3-undecyl oxybenzal dehyde (1.36 g, 4.9 innol) in
acetlc acid (145 nL) and nitrobenzene (118 g, 960
i niFINMPBreheated to 130C and the mixture is stirred

Z,_Sarwéa@ M enb R Do v bk 05733 Paa D 1440-1.50
Cltinh {7 %?%0@08%%51&%&%8%'7f-7@‘@mby16 ).

chg Q8B g@(lﬁpg}{)u& ng silica gel (Merck 60) eluting
wi th hexane:tol'uene

COMPOUND 31
5-{4-[3-Dimethyl-(3-trimethylammonio-propyl)-ammonio-propyloxy]-

phenyl}-15-(4-dodecyloxy-phenyl)-porphyrin dichloride

o) oot
CyHyg” /N 2\

Compound 23 (50 mg, 0.055 mmol) is dissolved with methyl iodide (5
mL, 80 mmol) in absolute DMF(30 mL) and the mixture is stirred at 40°C
for 3h. After evaporation of solvent the residue obtained is dissolved in
methanol (5 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. 1 L) it is eluted With dichloromethane:methanol (2:3 by
voi., 500 mL) and then acetic acid:water:methanol (3:1:2, by vol.). After
" removal of solvent from appropriate pooled fractions the residue obtained
is dissolved in acetic acid and puriﬁed. by column ‘chromatography on
Sephadex LH-20 eluting with acetic acid. After evaporation of solvent
from appropriate pooled fractions and drying the residue obtained under

high vacuum, the residue is dissolved in methanol and passed through a

LT7



(4:1, by vol.). The product is obtained after renoval
of solvent fromthe eluate under reduced pressure and

walegosigp7ohe obt ai ned resi due under vacuum 5 PEF/EBRI05/002457
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5H (300Mz, CDC13): 075080(m 3 H, 1.05-1.35 (m
14H),140150% H, 1.75-1.85 (m 2 H),
3 S0l quul(nm@ 3y 2 ezng)oof ermm exphanes rEfin (Agniaslige BRA 400,

CPEO et 2t ervaaeﬁﬁwa% OYHRRS PB Y Flatfmdhe sroguct

0 4- dodecyl ox henyl or phyrin
d%n%?ﬂl Hn@%ﬁﬁé}l’% é‘%ﬁ/ ON 9 C 12H 24 )NpHNp1%
Conpound 23 (50 ng, 0.055 nrnol) is dissolved with
nmet hyl iodide (5 ni, 80 mml) in absolute DVF(30 nlL)
anCONMP N2 is stirred at 40C for 3h. After
evapor ation ent the resi ' [

d| §s[6‘1 (ﬁe@lmﬁ&fz eﬁé( HWHIPBVO(PE;Ong’Sd?%L%g%gd‘lﬁs[ﬁr%ﬁ)&#%l'

?f e R

Ghagdca. 1 L) it is eluted with
d| c | or omet hane: et hanol (2:3 by vol., 500 nlL) and
then acetic acid:water:nmethanol (3:1:2, by vol.).
After removal of solvent from appropriate pooled

fractions the residug”op ad 25 |s di ssolved in
acetic acid and, pi i-qd byw-—¢ol chromat ography on
Sephadex LH 20 i i U rH
evapor ati on ?f {
___N+
/
Me,N

Compound 23 (50 mg, 0.068 mmol) is dissolved with N,NN’,N’-
tetramethyl-1,3-propanediamine (354 mg, 1.36 mmol) and N,N-
dimethyldecylamine (1 g, 2.72 mmol) in DMF:THF(30 mL, 1:1, by vol.)
and the mixture is stirred at 50°C overnight. After evaporation of the
solvent under reduced pressure the residue obtained is dissolved in
methanol (10 mL) and filtered through a pad of silica gel (depth 2 cm)
supported on a steel frit (diameter 3.5 cm). After washing theApad with
methanol (ca. 500 mL) it is eluted with acetic acid:methanol:water (3:2:1,
by vol). The first two fractions eluted are combined and after
evaporation of the solvent under reduced pressure the residue obtained is
dissolved in methanol and purified by chromatography on a column (2.5
x 40 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

the second fraction eluted, the residue is dissolved in methanol (5 mL)
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from appropriate pooled fractions and drying the
resi due obtai ned, under high vacuum the residue is
wale@soboresl i n met hanol and passed through a . F@T/GB82005/002457
2006/ 000765 PCT/ GB2005/ 002457 small colum (3.5 x 20
cm) of anion exchange resin (Anberlite | RA 400,
chhne paesed ohmigh Afshert eMapaor(@ti s120cfms of gminn eﬁucbarmgdwmsm
| uat th duct d d hi gh
%dl\%%@l%ﬁﬂl %R,%r A?OOU Cchlér?de %(;r?n uﬂqeeéluatle 18 e\\//gggr%‘@d to dryness
grﬁ% r%%ﬁﬁé ﬁ%%a?rgecd‘/ s PR RP 590%)’%0@&3(1% ﬁhﬁ@gljd]th%%roduct

- d| nmet hyl am nopr opyl ) - anmoni opr opyl oxy] - phenyl
}-porphyrin dichloride NHNO N, ClOH21 N HN N 10

5 Me Nlomoound 23 (50 rTg, 0.068 mml) is dissolved with
N, N, N - tetranethyl - anedi am ne

L B RV Ze iR Ot PGBt B em 108D 3225140 (bs,

e KB Ep BE %%a%é%?» 30 Ph R 24 eﬁﬁi%gﬁr% biR0-

of %bﬁ bs S@H\;ema e J Igﬁ@w hhgﬁﬁmg{%@% §§cﬂ@ezo -9.35

di'sso
fluﬁbgdmm@ygb B @3d2¢ef).silica gel (depth 2 cm
supported on a steel frit (diameter 3.5 cn). After
10 washing the pad with nethanol (ca. 500 nL) it is'
eI ut ed with acetic acid:nmethanol:water (3:2:1, 20 by
i3st two fractions eluted are combined and

or el SRR LB LT Rl S Pheh 00

undecyloxy-phenyl)-porphyrin trichloride

15

Compound 30 (100 mg, 0.12 mmol) is dissolve_d and K,CO5 (230 mg, 1.7
mmol) is suspended in DMF (30 mL). To the vigorously-stirred mixture
a solution of (1-bromopropyl)-trimethylammonium bromide (0.3 g, 16.6
20 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 (5 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

25 is eluted with acetic acid:methanol:water (3:2:1, by vol.). After
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di ssol ved in nethanol and purified by chromatography
on a colum (2.5 x 40 cm of Sephadex LH 20 el uting

After renoval of solvent under reduced pressure from
25 the second fraction eluted, the residue is

di ssaporatdon nofreddiaginl ffdm mhppropBatdl 2BGHAEDO0FEEIions under
PCT/ GB2005/ 002457 and passed t hrough a short col um

( 3 reduced presyjra fthansheeisghaig b)éQﬁWmf(t%@hb iQled CRAMN

dr Yoot ki S Eb Rl - ﬁdo?‘aflﬂgamf@%ﬁﬂ?%@ﬁ Sihierasstisipcid
\éDgg%nT tl%, gb on? p ‘%‘hﬁﬁlgeg'd g’%&ir gﬁgﬁ S(ﬁb‘eﬁ@@% eﬁ%med

5( bgress@reWromlt&Oelha&O tﬁ@&eméué‘%bta&nécﬁ 192 dﬁ;@ol(vbs 1n2m|e|bhanol

3.60 (in, 20 H), 3.80- 3.95 (bs, %705715
7. 86d 8]:1605)01(120151 igpazest ﬂzuomgh 285hwBt 8olooin 6.30-20) 881 of 2Anion

gsfﬁgﬁ%’o\g rFESim (g(@erl(lt%SIR_i Z?)O ]lllocggngrrn?. %Vaporation of
ol DA TIR PRGBS Sk AR hndR i fieg oo it

MvacxP!m‘I'N 15 Con‘pound 30 (100 ng, 0.12 znnol) is
di ssol ved and K2C03 (230 ng, 1.7. mmol) is suspended

toin DMF (30 nL). To the vigorously-stirred mxture a

15

25

sollutlon of (1-broinopropyl)-trimethylamoni um brom de
(0.3-§MR6.6 20 mmol ) in DMF (10 nl) is added dropwi se

at  S0& IR 93208 A 80 (m, 3 1), 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),
3.90-4.00 (m, 2 H), 4.05-4.25 (m, 6 H), 7.10-7.20, 7.25-7.40, 7.60-7.80,
7.80-7.90 (4 x m, 16H), 8.70-9.00 (bs, 8 H). -

COMPOUND 34
5,15-bis-(3-Hydroxy-phenyl)-porphyrin

This is prepared as described by Wiehe, A., Simonenko, E. J., Senge, M.
O. and Roeder, B. Journal of Porphyrins and Phthalocyanines 5, 758-761
(2001).
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the m xture is heated for 18 h. After renoval of DWW
under reduced pressure, the residue obtained is

waele@soborex] i n nethanol (5 nmL) and filtered thPOUGB2@5/002457

10

15

25

pad of silica gel (depth 2 cm supported on a stee
frit (dianeter 3.5 cm. After washing the pad with
meCOMPOUNIA.35500 L) it 25 is eluted with acetic

aci d: net hanol - water (3:2

b6 do0Tes BTz atSPObA U st ey DK
from appropri ate conbi ned fractions under reduced
pressure. the residue is purified by chromatography on
a colum (2.5 x 40 cm of deephadex LH 20 eluting with
n- but anol : wat er: aceti c aciﬁi (5:4:1, by vol., upper
phase). After renoval of ssfvent under reduced 5
pressure fromthe el uat e \¥heNresi due obtained is

di ssolved in nmeth Shiudd @n is passed
through a short colum ( ) "of* ani on

exchange resin (Anberlit® N§RA400, chloride forn).
Evaporati on of sol vent frﬁw the eluate gives the
product which is dried undg” high vacuum 10 'H NWVR
5H (300MHz, CD,OD): 0.75-080 (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 , 3.40-3.60 (m 6 , 3.90-4.00 (m 2 H),

15 ?036223) sheps- ﬁxafégjh%%15§0é%g§ 7075800729 amol)
N\ /‘%%}%&fl anc K%@d” @43 b0y s%B}%iﬂe)i @olmmy (B0 mL).

To the \flgorously stirred reaction mixture a solution of 1-

bromotetradecane (0.1 mL, 0.45 mmol) in DMF (10 mL) is added

dropwise at 50°C during 30 mins and the mixture is heated for 1.5h.
After evaporation of solvent, the residue is dissolved in toluene:ethanol
(1:1 by vol., ca. 5 mL) and purified by chromatography using a column (5
x 25 cm) of silica gel (Merck 60) which is washed with toluene. After the
elution of the first 3 fractions, elution is continued using toluene:ethyl
acetate (2:1 by vol.). The fifth compound eluted is collected, the solvent
evaporated and the residue dried under high vacuum to afford product as

a violet solid.

'H-NMR:

Sy (300MHz, d6-acetone): 0.85 (1, 3J7.5 Hz, 3 H), 1.15-1.55 (m, 20 H),
1.45 (quint, *J 7.5 Hz, 2 H), 1.75 (quint, °J 7.5 Hz, 2 H), 4.10 (t, °J 7.5
Hz, 2 H), 7.20 (4, >J 8.5 Hz, 2 H), 7.25 (d, °J 8.5 Hz, 6 H), 8.00-8.15 (m,

8 H), 8.80-9.10 (m, 8 H).
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HO OH 20 This is prepared as described by Wehe, A,

Si nonenko, E. J., Senge, M 0. and Roeder, B. Journal
w@RookooEhyri ns and Pht hal ocyani nes 5, 758-761 PCRGB1005/002457

25 80 WD 2006/ 000765 PCT/ GB2005/ 002457 COVPOUND 35

5,10, 15-tris-(4-H), droxy-phenyl)-20- (4-tetradecyl oxy-p

heyOMRUDEYB6N OH e e ~ NHNHO\ \ / _N OCl4H29

5, foll %&@3{%{3-;m@tm—wcasz9pmmw-p&smsla-y%q-ﬁt-( 170
RS A R B TN Gorousty T

stirred reaction m xture a solution of 1-

br onot et radecane (0.1 nmL, 0.45 mmol) in DMF (10 nL) is
added 1o dropw se at 50C duRg 30 mns and the

m xture is heated for 1.5h.0 7After evaporation of
solvent, the residue is digsolved in tol uene: et hanol
(1:1 by vol., ca. g-ml) purified by chromatography
using a colum (5 /I)\;fp bl sil e3>l (Merck 60)
which is washed w &t t he

The n-tetradecyloxy-analogue of Compound 2, prepared similarly as
described above for Compound 2 but using 1-bromotetradecane in place
of l-bromoundecane, (50 mg, 0.057 mmol) and (1-bromopropyl)-
10 trimethylammonium bromide (210 mg, 0.8 mmol) are dissolved and
K,CO; (230 mg, 1.7 mmol) is suspended in DMF (20 mL). The
vigorously stirred mixture is stirred at this temperature for 18 h. After
removal of DMF under reduced pressure the residue obtained is dissolved
in methanol (5 mL) and filtered through a pad of silica gel (depth 2 cm)
15 supported on a steel frit (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 evaporation of the solvent from appropriately combined
fractions, the residue obtained is purified by chromatography on a column
(2.5 x 40 cm) of Sephadex L H-20 eluting with n-butanol:water:acetic acid
20 (4:5:1, by vol., upper phase) for separation from the excess of ammonium
salt and other contaminating materials. After elution and removal of the
solvent from appropriate fractions; the residue dbtained is dissolved in
methanol (5 mL) and passed through a short column (3.5 x 20 oin) of

anion exchange resin (Amberlite IRA 400, chloride form). Solvent is
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elution of the first 3 fractions, elution is continued
usi ng toluene:ethyl 15 acetate (2:1 by vol.). The

wo pdobhowenpound el uted is collected, the sol vePCT/GB2005/002457

10

15

20

25

evaporated and the residue dried under high vacuumto
afford product as a violet solid. 1HNVR 20 3H
( 3RNN2d lﬂﬁ}eaﬁﬁimé)preﬁu% aﬁd thé;.ﬂes?dlfe pltairgdHp, dried under
1.15-1.55 (m 20 H), 1. i I]75|—|z 2 H,
1. igh(vgaitem, to aﬁfovdélqazrodECHS B Yo gseid- 33 7.5 Hz, 2
H), 7.20 (d, 33 8.5 Hz, 2 H, 7.25 (d, 3J 8.5 Hz, 6

, 8.00-8.15 (m 8 H), 8.80-9.10 (m 8 H). 25 81 WO
20%8/@%%{765 PCT/ GB2005/ 002457 COVPOUND 36

ris-[4-(3-Trinethyl-anmoni opr opyl ox), ) - phenyl

]- gélg @@omﬁ r@ge@g){m%ﬁﬂomgﬁ%l 7H5r1@z pan) 0.95-1cI ani @2 M),
n- IGUrlaSISEQNsi X¥D.anabdyde (bs, @éﬁpélﬁ)@% 25 (ps.epar®d 3.45-3.60

T &L‘E‘Jgﬁ%tfé@rlagsiﬁérsl 3T o0 %ésofﬂlzsgo RoRounahgs, T P5us.
tri %Fhaﬁm ‘?%&@g @Fﬂ %%ﬁznza%o% ) OI. g mnol) are

di ssol ved and K2CO3 (230 ng, 1.7 mol) is suspended
in DMF (20 nL). The vigorously stirred mxture is

st coNMPORINDIB7S tenperature for 18 h. After
5-(4-{3-[2,4,6-tris-(Dimethylaminomethyl)-phenyloxy]-propyloxy}-

phenyl)-15-(4-dodecyloxy-phenyl)-porphyrin

o) s

NMe. <
¢

NMe
Me,N

Compound 20 (50 mg, 0.063 mmol) is dissolved in DMF (20 mL) in the
presence of 2.4 6-tris-(dimethylaminomethyl)-phenol (I mL, 3.7 mmol)
and stirred at 50°C overnight. After evaporatioh of the solvent, the
residue is solidified by treatment of the residue with
dichloromethane:methanol to remove the excess of ‘amine. After
filtration, the porphyrins are re-dissolved in dichloromethane and purified
by chromatography on a column of silica gel (Merck 60) which is washed
with dichloromethane. Evaporation of solvent under reduced pressure

and treatment of the residue with dichloromethane:methanol gives the

product as a violet solid.
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renmoval of DMF under reduced pressure the residue
obtained is dissolved in nethanol (5 nL) and filtered

wao booeragfitem pad of silica gel (depth 2 cm) is sSEEPGBR@A/002457
on a steel frit (dianeter 3.5 cm. After washing the
pad with nethanol (ca. 500 nL) it is eluted with
aceHiNMiti d: net hanol :water (3:2:1, by vol.). After
evaporation of the solvent from app;)dzgri at el % combi ned

f r 3t (360Yz, (HChpsBdie(208t @ A (ts Jptip iH%. Sdbyl -20-1.40 (m,

chr t ogr aphy on u ( X 40 3 a
80T ot R s B aridh: 129 (iBlet o 3 & B 220 (s
(4,943, A ;4 rryph ) f S reatsi 0
31 38 A S TR S RED R G B g T80
s et ePi 8l SHADUR), 4331(d, O 7anEl ermy ad.89f(2 the 2 $D| Y@0L7.30,
fromappropriate fractions, the residue obtained is
di $sld-8.64 (Rrx nyet Hand00{B0M 9.25:5%B p & xen. through. 40.20 (s,
short colum (3.5 x 20 cm of anion exchange resin
(ARBEkIite | RA 400, chloride forn). Solvent is 82 WO
2006/ 000765 PCT/ GB2005/ 002457 renoved under reduced
pressure and the residue obtained is dried under high
va ofd the product as a violet solid.
" He . 300MHz, CD,OD): 0.75 (t, 3J 7.5 Hz, 3
10 H) 5,10, Bbtris- gﬁHgfdro@Zpﬂanyl)-lo55@-(11:0?5)){@7@6@1)kj)orphyrin
2.20-2.40 (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, 6 H),
6.80-7.25, 7.65-8.05, (2 xym 16 H), 8.45-8.95 (bs, 8
H. to COWOUND 37 5-(4- { R - [2,4,
6-tris-(Di nethyl am nonet hy phenyl oxy] - propyl oxy } -
phenyl)-15 - (4-dodecyl oxy-hhenyl)-p orphyrin NH N
H25C120 N HN\ \ / O

HO Q m O OC, H,,

5,10,15,20-tetrakis-(4-Hydroxy-phenyl)-porphyrin (100 mg, 0.15 mmol)
15 is dissolved and K»,COj3 (230 mg) is suspended in DMF (30 mL). To the
vigorously stirred reaction mixture a solution of 1-bromodecane (0.016
mL, 0.11 mmol) in DMF (10 mL) is added dropwise at 70°C during 30
mins and the mixture is stirred for 1.5h. After evaporation of solvent, the
residue is dissolved in toluene:ethanol (1:1 by vol., ca. 3 mL) and purified
20 by chromatography on a column (150 g) of silica gel (Merck 60) using
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™ fraction eluted is
collected, the solvent removed and the residue dried under high vacuum

to give the product as a violet solid.
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NMve2 O Nwe2 Me2N 15 Conpound 20 (50 ng, 0.063 mmol)
is dissolved in DM (20 nL) in the presence of
WQ 2006800755 s- (di met hyl at ni nonmet hyl ) - phenol (1 nRCT/8BZ005/002457
nmmol) and stirred at 50C overnight. After evaporation
of the solvent, the residue is solidified by
t r B4R of the residue with 20

d| chl or oret hane: net hanal_ to.reno e s of
anbmeC0Rberdb-sactenait (g b he T o ngriel 45 m, 12 1),
di_ssol ved iC t hane a 31
ﬂéﬁa@&} p(hz oﬁ hég > 640G ?agéé %@T"“%e%) J 73
h | Z0b FORE R Vg thmR, 16f
som A und’er reduce prg?sgre ang%?rggt negg{%of t he (w, ,
5 reglfp)ug 80L4.0 dinc 8179y onet hane: met hanol gives the 25

product as a violet solid. 83 WO 2006/ 000765
PCT/ GB2005/ 002457 1H MWIR 6H (300Mz, CDC13): -3.15

2 H, 0.85 (t, 3J4.5 Hz, 3 1.20-1. 40 (i 18
(,QQ@@@Q&&,(3345W 2 H?190(qU|nt(ng45
2 7
5" 58 BHrig TS imetiilatlnoro Sﬁeéﬁ%%ﬁe 1hB0L4
5. Hz, 2 H), 6.85 (2 >
éeé;!if%zeﬁang pgiprtin t%éhl(z)ﬁﬁif m 8 H) o 009 05, :

10925930(2xm 2x4|—|) 10.20 (s, 2 H). COMPOUND

38 10

5,10, 15-tri s- (4- Hydr oxy- phe,t@hl )20- (4- decyl oxy- phenyl)
- por phyrin

Compound 38 (50 mg, 0.061 mmol) and (I-bromopropyl)-
trimethylammonium bromide (210 mg, 0.8 mmol) are dissolved and
15 K,CO; (230 mg, 1.7 mmol) is suspended in DMF (20 mL). The
vigorously stirred reaction mixture is heated at 50°C for 18 h. After
evaporation of solvent, the raw product is dissolved in methanol and
purified by chromatography on a column (2.5 x 40 cm) of Sephadex,
eluting with n-butanol:water:acetic acid (4:5:1, by vol., upper phase).
20 After removal of the solvent, the residue is dissolved in methanol and
passed through a column (3.5 x 20 cm) of Amberlite IRA-400 (chloride
form). After evaporation of solvent, the product is dried under high

vacuum and yields a violet solid.
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OH ee ~NHNHO\ \ / -NHNOClOH1 el OH
5,10, 15, 20-t et raki s- (4- Hydr oxy- phenyl ) - por phyrin (100
worggo600ass nmol ) 15 is dissol ved and K2C03 ( 230P@mHBRE®S5/002457
suspended in DMF (30 nL). To the vigorously stirred
YEZf\CtI on m xture a solution of 1-bronodecane (0.016
HeNMR:nmol ) in DVF (10 nL) is added dropwi se at 70C

f\? bor (AU B RIor 3 Tent ) ShBE: §ddhdugliIgho tin 12 1D,
| (&1
and- pul £ 55 280by Sha ool Burany> oﬁ LS i S
of (154, 7o) gets-6 Mer @, 6 uS (194, f)tbqlnyeng)a@ JSLMQOt(bs 6 H),

After el u%lon of tﬁé first 3 fractions, ‘the colum is

sel th@%\d@lh%@.m(&xemhwH@c&ﬁ&{%()((ébswﬂi) vol .) and
the 5th fraction eluted is collected, the sol vent

renoved and the residue dried under high vacuum to
gi ég ggggrﬁd ct as a violet soI id. 25 84 WO
/ GB2005/ 002457 'H NVMR SH (300M,
0 Xy~
125y PRy gy Wﬂ%%%f% PRy
2 H, 415 (t, 33 7.5 Hz, 2 H, 7.20 (d, 3J

75Hz
8.5 Hz, 2 H, 7.25 (d, 3] 8.5 Hz, 6 H), 8.00-8.15 (m
58 H), 8.80-9.10 (m 8 H).2%OVPOUND 39

10

5,10,15,20-tetrakis-(4-Hydroxy-phenyl)-porphyrin (400 mg, 0.59 mmol)
is dissolved and K,CO5 (1.0 g, 7.1 mmol) is suspended in DMF (75 mL).
To the vigorously stirred reaction mixture a solution of 1-bromotridecane
15 (0.1 mL, 0.45 mmol) in DMF (10 mL) is added dropwise at 50°C during
30 mins and the mixture is then heated for 1.5h. The reaction mixture is
cooled to room temperature and poured into water (150 mL). The
porphyrins are extracted with ethyl acetate (100 mL) and the extract
washed with brine (3 x 50 mL) and dried (Na,SOy). After evaporation of
20  solvent, the residue is dissolved in tbluene:ethanol (1:1, by vol., ca. 10
mL) and purified by chromatography using a column (200g) of silica gel
(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

25  yield product as a violet solid.
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5,10,15 -tris-[4-(3
- Tri met hyl ammoni o- pr opyl oxy) - phenyl ] - 20- ( 4-
walewygloays phenyl ) - por phyrin trichloride 10 oN-PCTGB2@E/002457
N/~ HN/ ,N ~c - NHNcl Conmpound 38 (50 ny,
0.061 nmmml ) and (1-b_ronopropyl)- trimethyl anmoni um
&ﬁtNMKZlO rrg O 8 m nol-) are dissolved and 15

ThaHveséfso a@t@fter)eoo V3o TonS AL FS. S0kl ettt 1.

?@&c . of 2ot et TR THab: Tl M 1) B[ 7
HRMBUIRTARIYG, O 8% 601 W), (25 (& 9, m)z 91 papbaers (i,

but'ano tér:acetic acid (4:
vog}g 8[80e9.1phas 8)H).20 ﬁtter renoval of the solvent
the residue is dissolved in nethanol and passed
through a colunn (3.5 x 20 cn) of Anberlite |RA-400
hIor|d orm. After evaporation of solvent, the
d under high vacuum and yields a

XLST@-FEF T ’?%oﬁ%t%“?%%@%ﬁ;%g%%%f@@%ﬂ%%@ "
1. 20- 1140 o ' 2 H). 1.80-1.90
(bé&p%i(%%,)@e ﬂ%l?‘ij.@sr%m(%%fw%m%qf@egés-s.e% (bs, 27 H),
103.75-3.85 (bs, , 6 H), 4.05-4.25 (m 2 H), 4.3 5-4.40
(bs, 6 H), 5 7.10-7.40, 7.95-8.15 (2 x m 16 H),
8.60-9.00 (bs, 8 H).

(93]

Compound 40 (50 mg, 0.057 mmol) and (1-bromopropyl)-
trimethylammonium bromide (210 mg, 0.8 mmol) are dissolved and
15 K,CO; (230 mg, 1.7 mmol) is suspended in DMP (20 mL). The
vigorously stirred reaction mixture is heated at 50°C for 18 h. After
removal of DMF, the residue is dissolved in methanol (5mL) and applied
to a pad (2 cm thick) of silica gel which is washed with methanol (ca.
1000 mL) and then eluted with acetic acid:methanol:water (3:2:1 by vol.).
20 After evaporation of the solvent the residue is dissolved in methanol and
further purified by chromatography on a column (2.5 x 40 cm) of
Sephadex LH-20 which is eluted with n-butanol:water:acetic 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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COVPOUND 40
5,10, 15-tri s-(4- Hydroxy-phenyl)-20-(4-tridecyl oxy-phen

5, 10, 15, 20-t et r aki s- (4- Hydr oxy- phenyl ) - por phyrin (400
mg, 0.59 mmol) is dissolved and K2C&B (1.0 g, 7.1
mrekghange sespéAdertriite [BAF4QT5chiogide faront hften gjeapouation of

stirred reaction mxture a solution of . .
7" Bl isoang 18 Rda e vas SRy Ford urolet solid
i s added dropwi se at 50C during 3 0 mns and the

m xture is then heated for 1. 5h. The reaction m xture
I siijoQefed to room tenperature and poured into water
(150 inL). The porphyrins are extracted with ethyl

s acef a3 (MBe, 00),CADy 0.9 (8Xtr astHzwadhpd . M4 b i(mye & B),

x 50 nL) and dried (Na2SO4). After evaporation_ of 20
soll viént.60t (e F &Bi dudD-i 0d(bss I Mad2 #A-2.05 enet dDhandd-3.35

a5 s B0 A% B5 b o5 A sy, 6 10
k ' . h
o G T RS PR S 0o s s L Lomt i s

changed to tol uene:ethyl acetate (2:1, by vol.): The
fifth conpound eluted is collected and dried under

10 hi gloMROUINDt42 25 yield product as a violet solid. 86

20

WO 2006/ 000765 PCT/ GB2005/ 002457 'H NIVIR 6H (300M,
d65 déebisriéyHy Gogs-phenyB3:porplytHy, 3 H), 1.20-1.60 (m

18 H), 1.50 (quint, 3J 7.5 Hz, 2 H), 1.80 (quint, 3J
7.5 Hz, 2 H), 4.14 (t, 33 7.5 Hz, 2 H, 7.20 (d, 3J
8.5 Hz, 2 H, 7.25 (d, 3J.8.5 Hz, 6 H), 8.00-8.15 (m

Ho~{ ) OH

This is prepared as described by Mehta, Goverdhan; Muthusamy,
Sengodagounder; Maiya, Bhaskar G.; Arounaguiri, S., J. Chem.Soc.Perkin
Trans.1;2177 — 2182 (1999).

COMPOUND 43
5,10,15 -tris-(4-Hydroxy-pheny1)-20-(4-octyloxy—phenyl)-porphyrin

OH NH HO N HN OC13H27 10 OH PCT/GB2005/002457



58 H), 880-9.10 (m 8 H. COVWOUND 41
5-(4-Tridec) 7l oxy- phenyl )-10, 15, 20-tris-[4-(3

WO 20os/et7hy | anmoni o- propyl oxy) - phenyl ] - por phyrPET/GB2005/002457
trichloride 10 N+ B\ / NHNN O NHN1 -" ~ L, vl
Cormpound 40 (50 ng, 0.057 inmol) and (1-bronopropyl)-
tri met hyl ammoni um brom de (210 rng, 0.8 mmol) are

di ssol ved and 15 K2Q03 (230
S Grldat) SN DR DTG PGS by 00 &d94 mmol)

Fehotiarogi s pasPE S Gt T L A el R i
&ﬁﬁ%em ﬁH ér' ﬁ% nhﬁ1 abRAdie( Bnam (tSI@' 8 &i)) oid $hé iBAtR! is

S vvas nmet hanol (ca. nm.) and then

5 El g€l b tSB"@c eAi solaton olﬁeict'gdriﬁionwde E{BD B, 20 206ymmol, 0.7
vol.). 20 After evaporation of the solvent the residue

i seqh. s oahsetinte DMEtHAmBL) dnailded dropwisepdiring 2 gy and the

SR Er Bl 38 Gl o Ttk Sl PR reRlove Aot Raco at
ac (S*d :lwéli ¢ ésﬁymt lis ‘addBR%hnd eslgﬂxméf bty ngethyl

veri residue 1s disso In I’TEt

L PN T ol gy OhcauO,
10 and the solvent evaporated. The residue is purified by chromatography
on a column (300g) of silica gel. Tetra-alkylated and tri-alkylated
compounds are eluted with toluene:ethyl! acetate (30:1 by vol.). The third
fraction (di-substituted compound, trans-isomer) is eluted with
toluene:ethylacetate (15:1 by vol.). The fourth fraction (di-substituted
15 compound, cis-isomer) is eluted with toluene:ethyl acetate (10:1 by vol.)
and the desired product (mono-alkylated compound) is eluted with
toluene:ethylacetate (5:1 by vol.). The solvent is removed under reduced

pressure and the residue dried under high vacuum to give the product as a

violet solid.

'H-NMR:

8y (300 MHz, d6-acetone): 0.75 (¢, 3H, °J= 6.8 Hz), 1.13-1.25 (m, 8H),

1.43 (quint, 2H, J="7.5 Hz), 1.73 (quint, 2 H, *J= 7.5 Hz), 3.50 (t, 2H,°J

= 8 Hz), 7.11 (d, 2H, °J = 7.5 Hz), 7.16 (d, 6 H,>J = 7.5 Hz), 7.90-7.94
25 (m, 8H), 8.80-8.90 (m, 8 H)
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waeaenodtsyhh vacuumto afford a viol et solid.

10

15

20

exchange resin (Anberlite I RC 400, chloride form).
After evaporation of solvent, the product is dried

5H (300MHz, CD;OD): 0.90 (t, 3J 7.5 Hz, 3 H),
1.20-1.40 (m 18 H), 1.45-1.60 (in, 2 H), 1.80-1.90

(

(bSOMPELIND 440- 2. 55 (bs, 6 H), 3.25-3.35 (bs, 27 H),

3b§%4%$ﬁfecyp0?0’1ﬁe%h?olo 736; té‘s‘ﬁg Ryt %whi@%ayﬁorpdhvrm

8.60-9.00 (bs, 8 H. 1o COVWOUND 42
5, 15- bi s- (4- Hydr oxy- phenyl ) - porphyr|n NH N HO\ \ |

OH N HN 15 This is prepared-a
Gover dhan; Muit husany, Se
G; Arounaguirl, S., J.Che

5,10, 15-tris-(4- H¥ldr

2006/ 000765 PCT/ GB2005/ 692
5, 10, 15, 20-t et r aki s- (4 Hy ¢k
ng, 0.294 mmol)

bed by Meht a,
dagounder Mai ya, Bhaskar
> Soc. Perkin Trans.],; 2177

2182 (1999). COVPOUND 4

‘.‘@ &4 oct yl oxy- phenyl)

orphyrin O NH'R‘H "NHNi I OH88 W

xy- phenyl) - por phyrin (200

5,10,15.20~tetrakis-(4-Hydroxy-phenyl)-porphyrin (200 mg, 0.294 mmol)
is dissolved and potassium carbonate (487 mg, 3.53 mmol, 12 eqv.) in
suspended under argon in absolute DMF (50 mL) and the mixture is
heated to 55°C. A solution of dodecyl bromide (49.4pl, 0.206 mmol, 0.7
eqv.) in absolute DMF (10 mL) is added dropwise during 30 min. The
mixture is stirred at 55°C for 2 h. The solvent is removed in vacuo at
50°C, water (80 mL) is added and the mixture extracted with ethyl acetate
(3 x 40 mL). The combined organic fractions are dried (Na,5O,) and the
solvent evaporated. The product is isolated by chromatography on a
column (300g) of silica. Tetra-alkylated and tri-alkylated compounds are
eluted with toluene:ethyl acetate (30:1 by vol.), di-substituted compound
(trans-isomer) with toluene:ethyl acetate (15:1 by vol.), di-substituted
compound (cis-isomer) with toluene:ethyl acetate (10:1 by vol.) and the
desired product (mono-alkylated compound) with toluene:ethyl acetate
(5:1 by vol). Solvent is removed in vacuo and the residue dried at high

vacuum to give product as a violet solid.

"H-NMR:
Sy (300 MHz, d6-acetone): 0.75 (t, 3H, *J= 6.8 Hz), 1.13-1.25 (m, 16H),
1.41 (quint, 2H, 3J=7.5 Hz), 1.63 (quint, 2 H,J= 7.5 Hz), 3.89 (t, 2H,°J
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i s dissolved and potassium carbonate (487 ng, 3.53
mmol, 12 eqv.) is suspended under argon in absolute

wORM6H&06F NnL) and the m xture is 5 heated to BSIEGB2005/002457
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solution of octyl brom de (35.81, 0.206 rnnol, 0.7
eqv.) in absolute DMF (10 L) is added dropw se duri ng
30=16i iz), antl tch&H, i xt TSl Tsth (d édl.ay =566 Hor 79-A.94 (mn,
The sol vent removed in vacuo at 50C, water (80 ni)
i sSHHded-8 ﬁﬁ’é% xture is extracted with ethyl
acetate (3 x 40 rnL). The conbined organic fraction is
dried (Na2SO4) 1o and the sol vent evaporated. The
rQ§?§E§ oiNpYsi fied by chromat ography on a colum (3
0 ica gel. Tetra-alkylated and tri-al kyl at ed
como,udd&sa(ﬂd—lﬁcﬁnmkeqahdmyd-zGa(@aneylewf,pheayétmphyﬁﬁ): 1
by vol.). The third fraction (di-substituted
compound, trans-isomer) is eluted with
toluene: ethyl acetate (15:1 by.val ).~ The fourth
fraction (di-substituted 15 jconpound, cis-isoner) is
el uted with tol uene: et hyl @E ate (10:1 by vol.) and
the desired product (nono-alfcylated conpound) is
eluted with toluene:ethyaéegtate (5:1 by vol.). The
solvent is renoved @du&-o essure and the
resi due dried under gh » R t 8“gi ve the product as
a violet solid. 20 '"H 5% (300 MHz, d6-acetone):
0.75 (t, 3H 3J= 6.8 Hz), [3-1.25 (in, 8H), 1.43
(quint, 2H, 3J= 7.5 Hz), 1.3 (quint, 2 H 3J= 7.5
Hz), 3.50 (t, 2H, 3J =8 Hoy 7.11 (d, 2H, 33 = 7.5
Hz), 7.16 (d, 6 H 3J = 7.5 Hz), 7.90-7.94 25 (m
8H), 8.80-8.90 (m 8 H) 89 WD 2006/ 000765

PCT/ GB2005/ 002457 OUND 4 .
5,10,15,20-tetrakis-(4-Hy roxy—l%enyf}—porphyrm (200 mg, 0.294 mmol)

is dissolved and potassium carbonate (487 mg, 3.53 mmol, 12 eqv.) is
suspended under argon in absolute DMF (50 mL) and the mixture heated
to 55°C. A solution of nonyl bromide (49.4ul, 0.206 mmol, 0.7 eqv.) in
absolute DMF (10 mL) is added dropwise during 30 min. The mixture is
stirred at 55°C for 2 h. The solvent is removed in vacuo at 50°C, water
(80 mL) is added and the mixture extracted with ethyl acetate (3 x 40
mL). The combined organic extracts are dried (Na,SO,) and solvent
removed under reduced pressure.  The product is isolated by
chromatography on a column (300g) of siliea. Tetra-alkylated and tri-
alkylated compounds are eluted with toluene:ethyl acetate (30:1 by vol.),
di-substituted compound (trans-isomer) with toluene:ethyl acetate (15:1
by vol.). di-substituted compound (cis-isomer) with toluenefethyl acetate
(10:1 by vol.) and the desired product (mono-alkylated compound) is
eluted with toluene:ethyl acetate (5:1 by vol.). The‘solvent is removed
under reduced pressure and the residue dried at high vacuum to afford the

product as a violet solid.
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5- (4- Dodecyl oxy- phenyl ) - 10, 15, 20-tri s- (4- hydr oxy- pheny
[)-porphyrin NHNHO\ \ / OH - _HOH 5

WG 20/00B620- t et r aki s- (4- Hydr oxy- phenyl ) - por phyPCTIGB2@8/002457
ng. 0.294 mmol) is dissolved and potassi um carbonate
(487 ng, 3.53 mmol, 12 eqv.) in suspended under argon
in absolute DVF (50 nL) and the m xture is heated to
55C._ A solution of dodecyl brom de (49.41, 0.206 mol,
0. 7Hi3Mgv.) in absolute DVF (10 znL) is added

dr Qpw, [ 30 mn. S Xture. i.s stinr t

foPi2 R0 1. dBreper o-f Choabh T Dadlie” ™ Eoefhn 108

wat [ angd t he ~m r Xt r sat & i

ot i it f@gg‘g@gﬁm ; ﬁrﬁfﬁﬁ%r Sod @?%%hi{j: 3 ?{Z)’

sTragd ey H8isdHENa2 34K, ar “yRe7.SsHEYENBS (d, 2H, °J =
evaporated. The_product is iIsolated by chronmatography
on 8& 518z 61.2intd, (360 Ho), 8s14-B44. (nT,et }% al kyl at ed and
tri-al kylated conpounds are eluted with toluene:ethyl
acetate (30:1 by vol.), di-substituted conpound

(t@}@_ﬂ)@m&wm tol uene: ethyl acetate (15:1 by
VO ituted compound (cis-isoner) with
to

SuSD0:SIAN. AGRYRL6 16300 i ok B9l enilest e

pro 0 at’ed” conmpound) w th"tol uene: et hyl
10 anf@y@o@Q-ﬁ@n&l]g}brpbyﬁntrﬁdﬂuﬁ'ﬂct is removed in vacuo
and the residue dried at high vacuumto give product
as a violet solid. "HNVWR 6H (300 MHz, d6-acetone):
0.75 (t, 3H, 3J=6.8 Hz), 1.13-1.25 (in, 16H), 25
1.41 (quint, 2H, 3J= 7.5 Hz)? 1.63 (quint, 2 H 3J=
7.5 Hz), 3.89 (t, ZHQ‘—?"]

:

Compound 43 (50 mg, 0.063 mmol) and (3-bromopropyD)-
trimethylammonium bromide (164mg, 0.63 mmol, 10eqv.) are dissolved
15 and potassium carbonate (130 mg, 0.95 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 removed in vacuo at 50°C and the residue
applied to a pad (2 cm deep) of silica. The unreacted ammonium salts are
washed off with methanol (1000mL) and the product is eluted with acetic
20 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 LH-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
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WO 2006/ 000765 PCT/ GB2005/ 002457 6 Hz), 7.11 (d,
2H, 3J = 7.5 Hz), 7.16 (d, 6H. 3J 7.5 Hz), 7.9-7.94
8.78-8,83 (m 8 H COVPOUND 45 5 PCT/GB2005/002457
5, 10, 15-tri s- (4- Hydr oxy- phenyl ) - 20- ( 4- nonyloxy phenyl)
-porphyrin 0O HONHN\ / OH _NHI

5, thdoudh 20sthel reakirgn (of- zmydn cgzxyﬁmﬁ:.my%)lnﬁémﬁwhrenl%oé@o

casefseﬂﬁ@ dong rting Deltall SRRSO BT, of otyent
gjt rc&ﬁﬁ? gv?%@%t qgﬁﬁjs o %h% %n%?mﬁﬁﬁohﬁ@ omﬂgﬂlﬁrﬁ)l and

Utl on or nony rom de

0 &6 mamky () AISAMd2d.| The 3bReiontie doMrifiged fdr)lﬁ min. The
added dropvm se during 30 mn, The mxture is stirred

at sushdtant Rqiid iTlesaswhiedio drsmc@n@médm residyeudriet at high
50C, water 15 (80 nL) is akog dthe m xt ure
exXYRABHEE mV?ﬁh"ePWPCTa%feQX 40 nl). The

conbi ned organic extracts are dr| ed (Na2S®™4) and

sol vent renoved under reduced pressure. The product

islljl_Med by chromatography on a colum (300g) of
silica etra-al kylated and tri- al kyl ated conpounds

ar g, eboBIeRTNATY, OI0): WedE(t, SHhY/=ar8Tat)e 1 (2301 .41 hgm, 8B1), 1.45

20 di-substituted compound (trans-isoner) wth

t oqbsu@Hz EBfybs, 2Bt A58 ((Diﬁﬂi) |3b8/9 (o, 27H)dB 63 (bt Ve d.5
- th t t t at

i‘iﬂ%l Vot "3 %%z“)“désaor@dgré?_ﬁa—‘éﬁ G141 By PBb od =

by%%%-aﬁﬁ@»?ﬁﬁ&?‘% b PRt Bhatr Tedizka-17(d 1L

pregSHr; d ndue dried at high vacuumto
D SRS YIS 8 b8pd, B8

COMPOUND 47
5-(4-Dodecyloxy-phenyl)-10,15,20-tris-[4-(3-trimethylammonio-

propyloxy)-phenyl]-porphyrin trichloride

Compound 44 (50 mg, 0.059 mmol) and (3-bromopropyl)-
trimethylammonium bromide (154mg, 0.59 mmol, 10eqv.) are dissolved
and potassium carboﬁate (122 mg, 0.885 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 removed in vacuo at 50°C and the residue re-
03



w@2®é/00a765 3H, 3J= 7.5 Hz), 1.14-1.26 (in. 1CH)PCT/GBAM5/002457
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25 product as a violet solid. 91 WO 2006/ 000765
PCT/ GB2005/ 002457 'H NMR. SH (300 MHz, d6-acetone):

(quint, 211), 1.70 (quint, 2H, 3J= 7.5 Hz), 3.92 (t,
2H, 3J= 7.5 Hz), 5 7.02 (d, 2H, 3J 8.25 Hz,), 7.15

(ddis&dthveddn = 1316 nrthinol farbapdied2dd, a @Jaet of 8il2% Qﬂz&m deep)
7.91 (d, 3J= 7.5Hz), 8.76-8,84 (m 8 COVPOUND
5-The @Iﬂﬁb‘@ﬁwlmhﬂ@ﬁwn)l salts 2%, weshed @ff [wuﬂ( gethanol (1 OOOmL)

met hyl anmoni o- |l o e or
rTenmsotus DM A i RRee BBy 43 (8
oA AL e ST e co profu
ar ﬁu'ﬂﬁ'eﬁ §9hﬁe@i by lhrametdeed s son Mce Ao 180 @) (X epidex LH-
5 eqv.) is suspended under argon in
ab%(blusir% qut@ml whieranetia leidri(%tout éby svadt, i wpped Ialna85§5cas
for 12 h. The solvent is renoved in vacuo at

| Mlupids] thesol ¥HP pEreRo e dgaler sedyped éé”ﬁ§5ué? B Feaate re-

T“?ﬁéfﬂi%? T4 GRS RERAER g o, Eo1uPR sl bR = short
1h1‘fln29f afldh BRE | 18Rt @Al Biel IRy ¥0b, ):hlom% form)

vent I's renove der reduced pressure and

r Qﬁdn@@l endfthiriohas dhwntf i Aefleropenedwad rdtsobreap iye Ofuch product is
col um (100g) of Sephadex LH 20 using
n-teedi Ved,\m gre avemwn aarount of methanol and diethyl ether (50

mL) added. The solution is centrifuged for 15 min. The supernatant
liquid is evaporated to dryness and the product dried at high vacuum to

give a violet solid.

'H-NMR:

Sy (300MHz, CD;OD): 0.88 (t, 3H, *J= 7.5 Hz), 1.25-1.37 (m, 16H),
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 (t, 6H), 7.17 (d, 2H, >J= 7.5 Hz), 7.33 (d, 6H, *J=
7.5 Hz), 7.99 (d, 2H, *J= 7.5 Hz), 8.08 (d, 6H, *J= 7.5 Hz), 8.85 (bs, 8H)
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(4:5:1 by vol., upper phase) as the eluent. The
sol vents are renoved under reduced pressure and the

wo e®smugesli ssol ved i n nmet hanol and passed 92 BREX/GB2005/002457
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2006/ 000765 PCT/ GB2005/ 002457 through a small col um
of ani on exchange resin (Anberlite I RA 400, «chloride
ghanol as el uent. After evaporation of

soI V ud t di,ssol v in the

i i oMY Hekth k- A -t :jté‘}mﬁ?ﬁg‘?ﬁé?%@ohm)
! 15 mn T

su%er aggﬁt—&%ngﬁiﬁg&?is&g@gﬁ%@&%@eto 8£ynes;n gnd tﬁes

residue dried at high vacuumto give the product as a
violet solid. "HHNVR 5H (300MHz, CDBCD) 0.90 (t,
3H, 3J= 7.5 Hz), 1.25-1.41 (8K~ 45 to (bs, 2H),
1.87 (bs, 2H), 2.38 (bs, O 29(bs 27H), 3.67 (t,
6H, 3J= 7.5 Hz), 4.0 3J-75Hz) 4.30 (t,
6H, 3J= 7.5 Hz), 7.14 7.5 Hz), 7.3 8 (d,
6H, 3J= 7.5 Hz), 7.9% - Hz), 8.11 (d,
6H, 3J= 7.5 Hz), 8.9
5- (4- Dodecyl oxy- phenyl ) - 10
-trimet hyl anmoni o- propyl ox
trichloride 0O -N+ NHN C

-Irls[4 (3

phenyl']'hl por phyrin
P\, /eHO -N

O\/\/"{\

Compound 45 (50 mg, 0.062 mmol) and (3-bromopropyl)-
trimethylammonium bromide (162mg, 0.62 mmol, 10eqv.) are dissolved
and potassium carbonate (128 mg, 0.93 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 removed in vacuo at 50°C and the residue re-
dissolved in a little methanol and applied to a pad of silica (2 cm deep).
The unreacted ammonium salts are washed off with methanol (1000mL).
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
eluting with n-butanol:water:acetic acid (4:5:1 by vol., upper phase). The
solvents are removed under reduced pressure, the residue re-dissolved in
a little methanol and the solution is passed through a short column of
anion exchange resin (Amberlite IRC 400, chloride 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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ciC1 1+ 20 Conpound 44 (50 ng, 0.059 nmol) and
(3- bronopropyl)- trinmethyl anmoni um brom de (154ng,

w@2®8/0mmmed , 10egv.) are dissolved and potassiBOT/GB2005/002457
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carbonate (122 ng, 0.885 nmol, 15 eqv.) is suspended
under argon in absolute DMF (30 nL) and the m xture is
stimmadrat 55C 25 for 12 h. The solvent is renoved in
vacuo at 50C and the residue re- 93 WO 2006/ 000765

PC3y GBR0DSA202B5?D)di0soltvedl.i W/ & 1.0 tH1)e 1nst-hado(mandt),

o i o S S b ot 7-Teh SRt 1D 58 B,
000 - e t i I ck wi ti

oo fser BEOSHDN 3% B BB SRR b4 42 @ 58D
renpyed spdéy=red m,dmoe@g gre sand; § *}@z)g:r/%e@rzﬁgg; 55

further quifiQd by “chr omat ogr aphy on a col um
of Hegphexlek GEHS. 207 5151208 .04 [fbs,81D) : wat er : acetic acid

(4:5:1 by vol., upper phase) as eluent. The solvents

are renoved under reduced pressure, the residue re-

di I 8 [ l[ittle nmethanol and the sol ution passed
4 col um of ani on exchange resin

t

: , ’ : AN : ¢
oo SR ki D D PO HE TR Tl A e R o -
i%hén?i]%&?ﬁ&ﬂﬁ@ri&ﬂoﬁﬁ@ m ni mum anount of nethanol and
di‘et hyl” 'ether (50 nl) added. The solution is

centrifuged for 15 min. The supernatant liquid is
evaporated to dryness and the product dried at high
vacuumto give a Vjolet sol 1 NIVR:

“§E§

’+CI_

Compound 43 (23 mg, 0.03 mmol) and (5-bromopentyl)-
trimethylammonium bromide (84 mg, 0.3 mmol, 10eqv.) are dissolved
and potassium carbonate (62 mg, 0.45 mmol, 15 eqv.) is suspended under
argon in absolute DMF (15 mL) and the mixture is stirred at 55°C for 12
h. The solvent is removed in vacuo at 50°C and the residue re-dissolved
in a little methanol and applied to a pad (2 cm deep) of silica. The
unreacted amfnonium salts are washed off with methanol (1000mL). 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-butanol:water:acetic acid (4:5:1 by vol., upper phase) as eluent.

The solvents are removed under reduced pressure, the residue re-
96



8H (3001\2Elz, CD3OD): 0.88 (t, 3H, 3J= 7.5 Hz),

1.25-1.37 (m 16H), 1.48 (bs, 2H), 1.93 (bs, 2H),
wQ2ebg/oflosy 6H), 3,28 (bs, 27H), 3.68-3.75 (m P(6H)3B2005/002457

4.05 (t, 2H), 4.33 (t, 6H) 7.17 (d, 2H, 3J= 7.5 Hz),

7.33 (d, 6H, 3J= 20 7.5 Hz), 7.99 (d, 2H, 3J= 7.5 Hz),

8. OBSS(OéIVf:CBH} a3 little7 niethiz)ql 281(85%16( ksslutﬁ)lﬁ) pa@dd\/hﬂough a short

2006/ 000765 PCT/ GB2005/ 002457

5- (C@ WERAE SR Pge 19510 FADREE gR[QLélQ% chlomde form) with

PR BT BEORYLAL BISIALGRBRPINCL repeacea i
O, impuritieNremBinGR RO WASHAD (Agf%r%mo@ap@gsdmt) g sidue is

(3-bronopropyl ) - triiethyl anmoni um brom de (162ny,

50. 6RiedrahigH Gempun) teagiee dhsprlduetias andalﬂtﬁo&ﬂ& um
carbonate (128 ng, 0.93 mmol, 15 eqv.) is suspended 1o
under argon in absolute DMF (30 nL) and the mixture is
St iy t 55C for 12 h. The solvent is renmoved in
vacua 50C and the residue re- dissolved inalittle

h d f I .
TSl NE DRSO 8:03) oL of L1 FoBT 1850 o
nﬂsbgm'@@i@@o@ﬁ) 14H2h§ mrmlzuq 'ﬁ{)e' yB??{b&V‘ 8BrI§C8IC hs
aci d: net hanol : wat er he sol Vent's

10ar @H)pmwas Yo 33 Sbe(hscEH) m 5 w,rH{ahﬂ: 7 5eHpY, 044 (bs, 2H),

furth 3
788(d 2H, "J=7.5 Hz), 8.71 (bs, 8H)

COMPOUND 50
5,10,15-tris-[4-(5-Trimethylammonio-pentyloxy)-phenyl]-20-(4-

15 undecyloxy-phenyl)-porphyrin trichloride

Compound 2 (50 mg, 0.06 mmol) and (5-bromopentyl)-
20  trimethylammonium bromide (174 mg, 0.6 mmol, 10eqv.) are dissolved
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 removed in vacuo at 50°C and the residue re-dissolved
in a little methanol and applied to a pad (2 cm deep) of silica. The
25  unreacted ammonium salts are washed off with methanol (1000mL). The

97



purified by chromatography on a colum (100g) of

Sephadex LH- 20 eluting with n-butanol:water: acetic
w@eiod/0¢er65: 1 by vol ., upper phase). The sol vePtBGBR@®5/002457

renoved under reduced pressure, the residue

re-dissolved in a little methanol and the solution is

paszedutthiouglhical shioht acaicuracidmeRhnafivacreXdttahgby vol.).

resin (Amberlite | RC 400, chloride forn) using

met HAKGIS S EMasE. Unger dicdhefoatssere dodl viBatprogpet further

Confiiegs By BRumones Hck) Wibeties BELsS Sebbie Lo
(e %, e foPRyliractt, S0 (71 ok Mgty Hhase)

sHz)SolRe@OaR: detndwad Gitder r8diRkd(grsssurd the re3debr8d&solven in
6H), 3.93 (t. 2H, 3] = 7.5 mz)i_4.25-4.42 (m 6H), 5
7. Obe minimm fyeethagoland the sebutice, paseed teugh & skeyt column

5 91 4o Shpae it iberiie TR G00f it Hefano 5 etuent.
5- (- _nk _ L 201 11,57 [ 4 .. o
7: e i e Rt ol = TR ipPides pmaln in the
tripebdt] defter, reMovalNb¥ Bblvent) tHe resfiue G dribld G@MREVO8 AR to
(23 mg, 0.03 innmol) and (5-bronopentyl)- 15
10t r igmet thy lprodwetiaamboetsoled.(84 ng, 0.3 mmol, 10egv.)
are di ssol ved
"H-NMR:
og (300MHz, MeOD): 0.71-0,88 (m, 13H), 0.91-1.38 (m, 14H), 1.48-
1.81 (m, 12H), signals for ~CH,NCH, and OCH,-long alkyl chain are part
15 of the multiplet together with the signals for solvent in the area 2.8 — 3.3,
3.91 (bs, 6H), 6.33 (bs, 2H), 6.86 (bs, 6H), 7.35 (bs, 2H), 7.70 (bs, 6H),
8.65 (bs, 8H)

COMPOUND 51
20 5,10,15,20-tetrakis-(3-Dodecyloxy-phenyl)-porphyrin
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and potassium carbonate (62 ng, 0.45 mmol, 15 eqv.) is

suspended under argon in absolute DMF (15 nL) and the
wWOorRoobMewses s stirred at 55C for 12 h. The sol vBCI/GB2005/002457

renmoved in vacuo at 50C and the residue re-dissol ved

inalittle nmethanol and applied to a pad (2 cm deep)

of Byirtdled0.7Thd., 20 unnedcingd3 alodecylunylsalzbhkichyde washed, 10

of f with net hanol (1000nm.). The product is eluted
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cokyom iAok nSERNALRX 1h 4965§1113g6y JBpmol) iz added in one

n- but anol “wat er: aceti c aci

sphasefioraanélthemixtizb iJhensdl foent firtdee 1memm1otﬁﬂnlt gératule
reduced pressure, the residue re- 96 WO 2006/ 0007

Pcif hepzoBsIre0z4SHiterdil sgupug & nceluhin t(#80gkt damdlicaantsing
| ut d.th t
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hi gh vacuumto give the product as a violet solid.

10" HoNMRict BHOHt@R6AHz, CD3OD): 0.78 (bs, 3H), 1.08-1.35
(m 10H), 1.45-1.59 (m 6H), 1.63-1.93 (m 14H),
3 17-3.32 (|n 6H), 3,31 (bs, 33H), 3.84 (bs, io0 2H),

WQ@% 6.93 (bs, 2H), 7.09 (d, 2H, 3J= 7.5
(bs, 2H), 7.88 (d. 2H, 3J= 7.5 Hz), 8.71

b 10 oA5 5

i i SRR . e s s 1

un&gﬁml o3 - Dhenyd FA)OL PBHYE,i th£*’V‘.9Hz§,e7:th(d, 4H,%7="75
15 Hz), 7.49-7.55 (m, 4H), 7.68-7.71 (m, 8H), .80 (m, 8 H)
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Cl NHN \ \ / Conpound 2 (50 ng, 0.06 nmol) and

(5-bronopentyl)- 20 triinethylanmoni um brom de (174
worenosoBe ol , 10egv.) are dissolved and pot aBGI/GBR005/002457

carbonate (124 ng, 0.9 rnol, 15 eqv.) is suspended

under argon in absolute DMF (30 nL) and the m xture

i s BXAVIPEH BatINBRCEfANTIIRA CHER B eA SDIWEN IOH SOVIanel 1 0 -

vacuo at 50C and the residue re-dissolved in alittle

me EHEHSHVIBHE 1D MANPUN EHBIEORWCQNEHN T(?«F”éPN (QELC)

e A Ve e R

PCT/ GB2005/ 002457 product is eluted with acetic

aci d: met hanol : water (3:2:1 by vol.). Solvents are
renmoved under reduced pressure and the product further
purtihei BthiBYine Hﬂﬁﬁi@&?fgécﬁ%ﬁtr@@o@ (eacy ffBr b Q@emiefobial agent
Sephadex LH 20 ing with n-butanol:water:acetic
acegaifdt 5a 1 spycifiol mlarpp@an;mas ey . dsfified vent ghar eninimum

renoved under reduced sure, the residue
r eComesagaiien qfran ad BF1f Whetichah appaRat visible growth

oxEhahbBaTEn StAR[?@?‘%F? ?Fiﬂ% Sefbtin o RUpRARGY iybitory

10 €| @%BEentra CONH'(?E ear@“l{yﬁﬁda@lg LR MALR eﬁ&ngsc&?&‘ﬁf}‘aﬁgm

i f |rrpur|t|e remaln In roduct . fter~renova

solwend tlabRionaHl demi serthl itadfeld mlhg:ibnsa@wmriao Cdéramittee
give the product as a violet solid. 1H NWR

( 36eNFnicNEGh)oratory St@daﬁis((NQCESH{andb% M73A5( fMethods

i Pilﬁaoa f&@ﬁlméﬁg}nw}ﬁ%c iihgs Tapty f?écg%?tﬁlﬁl g6t Grow
EO%_%%%%aIW;tRpISJ&%é' SRk A" 015 YaUeH YOk A Fufiv 2.
15 January 2000). The MIC for Compound 10 in the absence of light was

investigated, using a protocol based on the MIC protocol produced by the
NCCLS (National Committee for Clinical Laboratory Standards
(NCCLS) Handbook M7-AS5, supra).

20 The minimum bacteriocidal concentration (MBC) is defined as the
minimal concentration of drug needed to kill most (99.9%) of the viable
organisms after incubation for a fixed length of time (generally 24 hours)
under a given set of conditions (National Committee for Clinical
Laboratory Standards (NCCLS) Handbook M26-A; “Methods for

25 determining Bactericidal Activity of Antimicrobial Ageﬁts; Approved
Guidelines” Volume 19 number 18, September 1999).

Methodology

30 Staphylococcus aureus BAA-44, a multi-drug resistant Methicillin
Resistant Staphylococcus aureus (MRSA) strain obtained from the ATCC
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3.91 (bs, 6H), 6.33 (bs, 2H), 6.86 (bs, 6H), 7.35 (bs,
2H), 7.70 (bs, 6H), 8.65 (bs, 8H COWPOUND 51 20

WG 20/04B620- t et r aki s- ( 3- Dodecyl oxy- phenyl ) - por ptl/GBR005002457
NH N_NHN O ~ 98 WO 2006/ 000765 PCT/ GB2005/ 002457
Pyrrole (0.7 ni, 10 m nol ) and
3 @@@é@gueox\yb?en@ad digsh yrlatie (swdgl The Tollowinmlcpnaemtrations of

TERORROS ho Welp S Reiea: athdeg 6%‘@88&{?@@ EL%%
SS9 9L R o S R e e
the X Y iohs v?ér'er fnea@efﬁ’ﬁ iR fiié'h'ﬂ@@ r\arbféﬁaéndf Q@4 dilutions

tenperature. The mxture is filter rough a col um
5 (400d9rtaifensof iide tusproducdited Iroqiingl banenastiehs @fimediately
foll owed by dichloronethane to which triethylamne is
adﬁé@rﬁbuﬁﬁjust the pH value to 8. This purification
process is repeated if inpurities remain in the

product until the pure 1o product is obtained.

1H,NNR: (3Q0.V -acet: 10 0..80. ( Hi 1
1 é%"\f?asi; 'g'?nS W&:&t% 3 o%é)?% thg |§|§8’§ Bl%)fp%(%pﬁ cal type
4. Qlrd beleSield 120k af 1ate7c:1ﬁ€aré dnd4he g%éwﬁl ﬁaﬁ&eﬁ%ﬂ to a
7.49-7.55 (in, 4H), 8-7.71 (m 8H), 0 (m
10 99tu® CHAGINOGD 166 RETH GRRBOALA8L I dth and the broth culture is
incubated at 37°C overnight. The culture was then be diluted to a final
density of 10* cells/mL with fresh Isosensitest Broth and incubated with

shaking at 37°C until the cells entered exponential growth.

15 0.09 mL of the adjusted inoculum was transferred into each of 24 wells of
a polystyrene 96 well microtiter plate. A control well of bacteria alone in
the presence of growth medium alone was included (as a positive

control).

20 0.09 mL of the Compound 10 stock solutions from the dilution series
were pipetted into the relevant well for the microtiter plates and incubated
in the dark at 37°C and the plates examined after 24 hours incubation to
determine the turbidity in each well. These data are used to determine the
MIC.

25 ‘

After 24 hours incubation at 37°C, 25uL samples of the fluid from the
wells without visible bacterial growth (four wells up) were inoculated
onto nutrient agar plates as spots and incubated at 37°C for a further

24 hours to determine the MBC.
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EXAMPLE B: | NNATE ANTI - BACTERI AL ACTI VI TY OF COMPOUND
10 - DETERM NATI ON CF M NI MUM | NHI Bl TORY CONCENTRATI ON

w@ 2o&poosbd M NI MUM BACTERI OCl DAL CONCENRATI ON BvBGB2005/002457

The m ni muminhibitory concentration (MC) for an

antim crobi al agent against a specific mcroorgani sm

i s Kestiiltised as the mininmum concentration of an

anti bacterial agent where no apparent visible growth

of the organismis observed (FDA definition of M ninmm

| nhilisi resklis demopsieatad hati tha)MITor € cappounylpl & &t fye absence

dete ed usin conce ra derived traditionall
cﬂﬁ Bah ares P T it MP Gt (4.6 e
%Ia 1)Laboratory St andards (NCCLS) Handbook M- AS5:
ﬁ ds'/" for Dilution Antimicrobial Susceptibility
Tests for Bacteria that Grow Aer obi cal I y; Approved
Standard - 5th Edition" (Ljru%e O Number 2. 15 January
2000). The NEC for Conpoun n the absence of I|ight

was investigated, usin rotocol based on the MC
prot ocol produc®Gynd BrGempoird 1Comi tt ee

10for Cinical Laboratory St andards (NCCLS) Handbook

15

20

M7+ A5, supra). 20] The cterijoci dajyg
concentration (MBC) is N%I@%WJS t he mnlrréq(”g/mL)

copgentration of drug need o kill |npbst (99. 9% of
t he g@‘i"ﬁ% or ganj sns aftqeq?%éncubatl on for aCr38&sd

of | dexrid$ 2i ons (Nat i onal (@o@ﬁ’ﬁ-‘ttee for CI i Natalletermined

L NICCOL. QN 1 J A -

| ep gtn of Tine (gltenerally 24 hours) [under a givern Set

Laboratory—Stantdards{NCELS)—HandbookM26-A—"Metheds
for 25 determ ning Bactericidal Activity of

Ant i mi cr Olsioath orgervf & 191 A dusel fro@Unite inopwbim!'to Yokl 9
nunber 18, Septenber 1999). Met hodol ogy 30

St aphyl ococcus al flreus BAA-44, a nmulti-drug resistant
MefiergiusEars

The results demonstrate that in the absence of light Compound 10 has low
MIC and MBC values. These data indicate that Compound 10 is
considerably more potent as an antibiotic than some traditional antibiotics

(see Table 2):

Table 2

MIC and MBC values for compound 10 and conventional antibiotics

Compound - | MIC Values (ug/ml) MBC Values
S ‘ (ug/mL)
Compound 10 0.0955 0.382
Vancomycin : 12 4-16°
Zyvox® (Linezolid) 4° 4 - >64°
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Resi stant Staphyl ococcus aureus (MRSA) strain obtained
fromthe ATCC 100 WD 2006/ 000765 PCT/ GB2005/ 002457

we@ adoalboge, was used in this study. The fol | ow@mGB2005/002457
concentrations of Conpound 10 were investigated:
0.764 ; 0.382; 0.191; 0.0955; 0.0478; 0.0239, 0.0119,
0. 00547, Crtffhbb%g% al. Basplipg auly 1)deroRiPSin &t A P! %gﬁwwcm against

te £ it 2 7 bial
Stock s nts anbghemo lzelaiTg % Ch fh‘gw% SIaIelSérd ng—td éWd reronie
seri aj Ader @1 §i§aiﬁgoducp the .
b) ]n ) n1 ¢ nv 0 a2 new serm thetic
sequire ﬁ&b@mmml&,m chef mes; Yorg S0 4ol 12R AR

| east (¢ Faghs POVRLE 74 $0% ah&gices! a@cf%t?%f ok &n §«%ﬂ€§t staphylococci.
nor phol ogirGaby dnyperoseTienselecbes).is.am.-an agar plate
culture and the growth transferred to a i1 o0 tube

contai ning 100 nL of Isosensitest Broth and the broth
culture is incubated at 37C overnight. The culture was
then be diluted to a final density of 104 cells/nL
with fresh Isosensitest Broth and i ncubated with
shaking at 37C until the cells entered exponentia
gromh. 15 0.09 nit of the adjusted inocul um was
transferred into each of 24 wells of a polystyrene 96
well mcrotiter plate. A control well of bacteria
alone in the presence of growth nmedi um al one was

i ncluded (as a positive control). 20 0.09 nL of the
Compound 10 stock solutions fromthe dilution series
were pipetted into the relevant well for the
mcrotiter plates and i ncubated in the dark at 37C
and the plates exam ned after 24 hours incubation to
determine the turbidity in each well. These data are
used to determine the MC 25 After 24 hours

i ncubation at 37C, 25L sanples of the fluid fromthe
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well's without visible bacterial growth (four wells up)
were inoculated onto nutrient agar plates as spots

wapaeiomoubat ed at 37C for a further

5

10

15

25

30

24 hour s POI/GB2005/002457

determi ne the MBC. 30 101 WD 2006/ 000765

PCT/ GB2005/ 002457 Results The results denonstrated

t habxa LRI (C ImAmmmmnmLtMBMEmCMdmgbtm -

was 0. 0955 and that the MBC was 0.382 g/nL 5

(TaébC*éI‘ﬁ.ijY @H%ReAlRM‘I@FaW PBEERENE ES é‘?”ReB\Fﬁae%ﬂ?d GIgINICAL
I%SA%E%”L) MBC (g/nmL) Series 1 0.0955 0.382*

Ser 0955 Not determined 4° growh on sub of

0. 191 ruch reduced frominitial inoculumto about

10"/ Conclusions 15 The results denonstrate that in

t herrrRbseRieauR Tnhibebly Cofbaindiokl (Wae §)owr Adntpaid MBGver

val ues. These data indicate that Corrpound 107 s

consiage alfl igfarene godientind cliancadngdlbiest were Hetermare using

traditional aptibiotics . (see_ Table é% 20 Tahle 2 M C

andsqEnsiatifesrot andoMpigHam 1ecdsricidahcrengatpns (MBC’s)

amdeP IrPl’ltlrllﬁdS by subculture onto Columbia blood agar.
Methodology
1. A 5 mg/ml stock solution of Compound 10 was made up in water

A series of dilutions were undertaken to produce a range of

!\)

concentrations between 32 — 0.001 mg/L

3. The test microorganisms were grown up overnight in IsoSensitest®

broth

4. The cultures were then diluted with fresh broth to a final concentration

of 10* organisms/ml and placed on a shaker for 90 minutes at 37°C

5. 90 pl of the broth culture containing the microorganisms were
transferred to each of 12 wells in a row in a microtitre tray and

repeated in a control tray - four organisms per tray.
6. 90 pL of the appropriate Compound 10 dilution was then added to

each well containing organisms to give a final dilution series from 16

mg/L to 0.0005 mg/L
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Compound M C Val ues (g/nL) MBC Values (p /nli)
Conpound 10 0.0955 0.3 82 Vanconycin la 4 - 16b
wQ@ya60¢0765 (Li nezolid) 4a 4 - >64c 102 WO 2006PODGBE®S/002457
PCT/ GB2005/ 002457 (a) Critchley I A et al. Baseline
study to determine in vitro activities of daptonycin
agai. nSthegoartiome svdre we xpatedgansincsbitad edtherdark dotpd hedrs
States in 2000-2001. Antimcrobial Agents and
Chem)t herapy (2003); 47(5) 1689-93 (b) Biavasco F et
ant i ba ri Vi t f LY333328
Setr - Dyt MHEE pB e E BB pePlctr ey Sl Engefiyd Was
and %%@8&&%‘&1 Eﬂo%%@oarg&l(ﬂ’@C detiinlinfdi gc) Fuchs PC
et al. U A Vitro bacterrc activity o apt omyci n
sagai nst staphyl ococci. Journal of Antim crobial
Chenot herapy (2002); 49: 467-70 103 WO 2006/ 000765
PCPl CE200¥BOD24BiEs ExaVRidorded AR eANEht BaabERoALof the
ACTIVITY OF COVWOUND 10 - ACTIVITY OVER A RANGE OF
REFERERCHIGPRAI NS AND CLI NI CAL | SOLATES 5 The M ni mum
I nhi bitory Concentrations (MC s) for Conpound 10,
over a range of reference strains and clinical
Sgbi(ﬁb&%rom’e b GehEEMhRARD BSINGind! 3R &%n%h&@%%&ﬁl&ﬁ Obfre
an ni mum Bactericidal concentrations
10 det eryndeedk &y fewackibt gangésmiit eadloiraybi a bI ood agar 10
Met hodol ogy 1. A5 ng/m stock solution of Conpound 10
was made up in water 2. A series of dilutions were

undert aken to produce a range of
esults

The results are shown in Table 3.

15
Table 3

MIC and MBC values for compound 10 and conventional antibiotics

Organism | Strain " | cpd 10 MIC| Cpd 10 MBC.
o ’ (mg/L) (mg/L)

(a) Staphylococcus aureus (methicillin resistant)
ATCC BAA-44 0.5 0.5
Experiment 1
Experiment 2 0.5 1
Experiment 3 2 2
Experiment 4 0.5 1
Experiment 5 0.5 >1
Experiment 6 0.5 1
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15 concentrations between 32 - 0.001 ng/L 3. The test
m croorgani sns were grown up overnight in

w0 s@&e0ss3 est (r) broth 20 4. The cul tures werBCT/B82005/002457
diluted with fresh broth to a final concentration of
10 organisns/m and placed on a shaker for 90 m nutes

at 01 of brot h cul bl e | i h

m (%grggr’{?sns we‘%%g ransferrfy{ ]{}ézﬁ% )?‘ﬂ%&eﬁ%c
infarowinamnmgcrotitre tray )25 repe n a
control tray - flour_or an,l,srrs per tray 6/ 90 L of the
appropriate CorrpoNﬁHq 1299 utijon wdd5t hen|added o
ea¢h wel | cont ai rﬁEMRrSrﬁgdhlsrrE to give a final

di Het+en——sertes—+rom16 llgl 6000665 WD
2006/ 000765 PCT/ |GBROVSAOGX457 | 7. The sol ¢iti ons] were

m xed-wel |l —and j e dark for 24 hours 8
The M C was recorgghand 25 L (frompwl |'s $show ngs no
growth was subcultured onto bl ood agar for MBC

et BEISDBRIAN 2y NG VRENRSRRLS, [ecor ded af ter

ove HAEl F8h res.
Cowtrols of wuni n&g&ﬁg@?rotf and dggoth bl us igcul um
were 10 underta ch organismin gach tray
Results The Tesults are shown in (bl e 3 J.bllaDi e
ATCC 25923 ’

(c) Staphylococcus epz’der;ﬁz’dz’s (methicillin resistant)

£8808* 05 0.5
33759% 0.5 1
33659* 0.5 1

(d) Staphylococcus epidermidis (methicillin sensitive)

37453+ 0.5 0.5
(e) Enterococcus faecium

NCTC 12204 ! 1

El* 0.5 1

E5* 0.5 1

E10% 0.5 - 0.5

F44# 0.5 0.5
(f) Enterococcus faecalis

ATCC 29212 1 >l

E3* 0.5 1
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M C and MBC val ues for conmpound 10 and conventi onal
antibiotics OganismStrain Cpd 10 M C Cpd 10 MBC

w@ ebhdo765g/ L) (a) Staphyl ococcus aureus (net hPCI/GBRIVS/002457
resi stant) ATCC BAA-44 0.5 0.5 Experinent 1
Experinent 2 'Q il Experinent &2 2 FExperinent 4

0.5 rimen 5 >1 E>< (

2009“6652% PCT/ (%268’5/ 002457 EI smP% Cg’ @qo]%%f\év
VC|Cpd 10 MBC (|ng/L) (ng/ L) KE%%& 1930 008L)s
(EMRSA- 1) EMRSA- 5% 11 EMRSA@Le * 0]/5 0.% 5(D)
St aphyl ococcus aul%us (methicifllin sensiti ve) NCTC

6571 05 0.5 ANCC 25923 0.5 1 (Cjo taphyl OCOGCUS
epi dernidi s (et HELOY 1 n resi stant) 38808t 0.5 0.5

337Eﬂ_* 1 fad nllaY N | 1 l__l")jc f\ "’l_ f\ fo ¥
(O v/ U- J L O 9RO Rv/ U. J 1 O\)Jl 5 LI 1
E37* 0.

* = Clinical isolates

Conclusions

The results demonstrate that Compound 10 has very low MIC and MBC
values for a range of gram-positive bacterial strains. The MIC and MBC
values are almost identical within the limitations of the methodology,
suggesting that the mode of antimicrobial activity is bacteriocidal as

10 opposed to bacteriostatic.
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(d) Staphyl ococcus epidermdis (iethicillin sensitive)
37453* 0.5 0.5 (e) Enterococcusfaecium NCTC 12204 1 1
webkde0B6el ES5* 0.5 1 E19* 0.5 0.5 E44* 0.5 PCBHGB2005/002457
(DEnt erococcus faecalis ATCC 29212 1 >1 E3* 0.5 1
106 WO 2006/ 000765 PCT/ GB2005/ 002457 Organi sm Strain
bp EXBVINIECDCp TOEICNBCTERGING OFrfagMPP UNEN 0 gy GARNST HUMAN
E10* 0.5 1 E37* 0.5 1 * = dinical isolates
CoR€Eb8ions 5 The results denpnstrate that Conpound
10 has very low M C and MBC values for a range of
gram positive bacterial strains. The M C and MBC
vahpgso@si8gpl most identical within the limtations of
t he met hoddl ogy, suggesting that the node of
antimcrobial activity is bacteriocidal as to opposed
t oThacdBfipasidatieée screened for toxicity against cultured human skin

5

cells using normal human epidermal keratinocytes (NHEK) and normal
human dermal fibroblasts (NHDF), purchased from CellSystems
Biotechnologie GmbH, Germany.
10

The NHEK and NHDF cells were used between passages 3 and 10. The
cells were seeded with 7.5 and/or 15 x 10° cells/ well (microtitre plate)
and were allowed to attach overnight in an incubator (37°C, 5% COy).
After incubation with different concentrations of the selected

15 photosensitisers for various times, the cells were incubated for 24 hours

in the dark.

Toxicity was tested by standard MTT-assay (Mossman et al., 1983 J.
Immunological Methods 65: 55 — 63). MTT is an indicator of
20 metabolically active cells. Dependent on enzyme activity in mitochondria
a colour reaction can be visualised, which can be measured by ELISA
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 compound

were normalised to one. Each experiment was repeated three times.

25
Results

Results of the toxicity studies in keratinocytes and fibroblasts are shown
in Figures 2 and 3. The data demonstrate that Compound 10 does not

30 demonstrate an innate toxicity for either normal human epidermal
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107 WO 2006/ 000765 PCT/ GB2005/ 002457 EXAMPLE D
TOXI CI TY TESTI NG OF COMPOUND 10 AGAI NST HUMAN CELLS

woeiobooobd gy 5 Test conpounds were screened fPCT/GB2005/002457

5

10

15

20

25

toxicity against cultured human skin cells using

nor mal human epi dermal kerati nocytes (NHEK) and nor nal
huiaratinecyms dri horoid! alstreag NiDER] fpuoblasedt flpgan which are
Cel | Syst ens Biotechnolo?i GrbH, Germany. 10 The NHEK
an&ﬂNNDFO@éV¢§nﬁEV€MG§§@-Sg?ﬁben passages 3 and 10.

The <cells were seeded with 7.5 and/or 15 x 104 cells/
well (mcrotitre plate) and were allowed to attach
overnight in an incubator (37C, 5% C02). After

i ncubation with different concentrations of the
selfaciveel 1B BiNDD6E 0F HIEGPBAR D ICOMNMPOUNBS WITHBACHERIAL
cells were incubated for 24 hours in the dark.
ToXiEELBy was tested by standard MIT-assay (Mssnan et
al ., 1983 J Inmmunol ogi cal Methods 65: 55 - 63). MIT
is an indicator of 20 netabolically active cells.

Do PSR o LRGN £CH) A Y 2L Bgfaondria a col our

tio Vi sudl'i sed, an be nmeasured by
ELI SA reader (540 nin). -The cell viability was
normal i sed to one, which neans, the OD val ues of
celd sokfdells wereulnatbatad i for theniabwghceompornd ds5t10 or 12 at
conpound were nornalised to one. Each experinent was,
r eperoeticennestratipnietl -7 25 1REs uft ghe end of the incubation period,

the cells were sedimented by centrifugation to remove the fraction of
unbound test compound and the cell pellet was resuspended in 2 ml of 2%
SDS to obtain cell lysates. After overnight incubation with SDS, the
amount of cell-bound test compound was estimated by
spectrofluorimetric analysis of the cell lysates. The concentration of the
compounds in the cell lysates was calculated by measuring the intensities
at the maximum of the emission fluorescence spectrum and interpolating
the data on a calibration plot. The amount of cell-bound test compound
was expressed as nmoles of compound per mg of cell protein. The protein
concentration was determined by the method of Lowry (Lowry et al.,

1951, J. Biol. Chem. 193:265-275).

All experiments were run in triplicate and the results represent the

average of 3 determinations with standard deviations.

The amount of porphyrin recovered from the cells is shown in Table 4.
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Results of the toxicity studies in keratinocytes and
fibroblasts are shown in Figures 2 and 3. The data
waletwonet7sat e t hat Conmpound 10 does not 30 denoPGIL/GBR@S/002457
an innate toxicity for either normal human epi der mal
108 WD 2006/ 000765 PCT/ GB2005/ 002457 kerati nocytes or
normal human dernal fi broblakled at doses which are
known to have an anti-bacterial effect. 5 EXAMPLE E:
Bl NDI NG OF EXEMPLARY COMPOUNDS W TH BACTERI AL  CELLS
Bndimg—of—Compounds 8, 10 and 1Z wth E. coli 10 E.

0| Conedritmetiner & i ncBoanddoneromdininles/ fSceHpBiAigns)

D @F cdpalindvgrious concentrations (1-7.5 M. At the
nd “of i ncybation period, the cells were

edi nented by dentrifugation to remve the fraction of

n nd test conpound and the cell pellet was
e&gip‘@@é%gﬁn 2 m of 2% 15 SDS to obtain cell

ysates. After |overni ght jncubation w SDS,~ t he
mount  of ceII-bog‘ﬂHiPPé‘gfi orma?ﬁbvw};%t ngf’@’é"’ﬁ{/””
ectroftoorimetric anal ysis|of the cell |ysates. The _
oncent®:@k i on df 0HE4 £OMJoundsODAlend08el | PyP2&tEq.005
as—cal-eulated-by—reasurng—the it ntensiti at—the

axi munpqf t he lenpgsisonpfouon escgdte Gpect r urd.2ml+ 0.05
nterpolating 20 the data onla calibration plet—The

rount pf cell -bogpglzg %sd’zcorrpo?{@% M@g4expr essed x50
und’ 'p cell

ol es 15 conpg er ng_of protein.| The protein

pncentration was determ ped|by .the od| of wr
Lowry é at., 192—5%O ETn(‘)IB' ol . Ggreihizgg%{PZGS- 227 §)i(¥%54
+—expertTments Were run in triplicate and the results

- fr)Ssenthine

~O0OSYWTISOVY —SCWODRO

]

Compound 8 Compound 12 Compound 10

0.01 0.009 £ 0.001 0.021 £0.005 0.015 £ 0.0004

0.1 0.030 +£0.02 0.089 +0.02 0.076 £ 0.02
0.5 0.274 £0.15 0.622 +0.10 0.334 = 0.092
1 2,230+ 0.8 1.930 £0.20 1.278 £0.102

The results shown in Table 3. show that the three test compounds bind to
E. coli with similar efficiency and that about 50% of the compound that is
associated to the cells at the end of the incubation period (5 min) is
removed by 3 washings with PBS.

10
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average of 3 determ nations with standard devi ati ons.
The anount of porphyrin recovered fromthe cells is

W@ baenoi7es Table 4. 30 109 WO 2006/ 000765 PCT/GB2005/002457
PCT/ GB2005/ 002457 Tabl e 4 Concentrati on Bound
conmpound ( nnol es/mg cell proteins) of conpound (aM
(a)..0 washi ngs ound Conpound 12 Conpound 10
0. A*4MBDE E: T@FLgPWETUWz .026 0.005 0.1 0.056
0.02 0.151 0.02 0.2740.05 0. 5 0.522 0.2 0.806 O.14
1.5420.350 1 3.670 0.7 2.70 0.30 2.700..354 (b) 3

wasth dezaCoapRind 8 Conpound 12 Conpound 10 0.01
0. 0090. 001 0.021 0.005 0.0150.0004 0.1 0.0300.02

0. 0890. 02 0. 0780. 02 0.5 0.274 0.15 0.622 0.10 0.334

O'ﬁ%ﬁ ﬁ 2.230 0.8 1.9300.20 1.2780.102 5 The results
Sshowae foHowang BP3.C mﬁélwdq%%gy Mas establishadefor tho Apalsidof the

bi si.m | r ef ficiency and that
abggFﬁ@E?&gSPW’ﬁEn@%ﬂﬂ%ﬁa"? H™is associated to the
cells at the end of the incubation period (5 thin) is
renmoved by 3 washings with PBS.

The method involves detection by UV at a wavelength of 420 nm,

which is very specific for these compounds. In order to monitor
10 impurities not related to the porphyrin structure (and therefore not
absorbing at 420 nm) UV spectra of the whole chromatograms were
also recorded between 200 nm and 700 nm by DAD (diode array

detector) in certain experiments.

15 Column: Zorbax Pheﬁyl, 250 x 4.6 mm, 5 um
Eluent A: 1.5 g sodium dodecylsulfate + 1 mL
formic acid in 1000 mL water
Eluent B: 1.5 g sodium dodecylsulfate + 1 mL
formic acid in 200 mL water + 800 mL

20 tetrahydrofurane

Gradient:

Time | Eluent B
[min] [%]

0 50

31 65

32 90

33 50

43 50
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10 110 WO 2006/ 000765 PCT/ GB2005/ 002457 EXAMPLE F:
STABI LI TY STUDI ES Chem cal stability 5 The foll ow ng
woiReomeshodol ogy was establ i shed for the anal PEI/6€BRG05/002457

the exenplary conpounds of the invention. The nethod

i nvol ves detection by UV at a wavel ength of 420 nm

which is very specific for these conpounds. In order

to nitor 1o inpuriti n trelated to the porphyrin

st FHRWURE: (and therefor(gaﬁaﬁlgﬁéorbi ng at 420 nn) W

sp -of. the whol e chy- ogranms were also recorded
be?:v\?teté%l%o nm and 700 %ﬁnﬁg{/n DAD (di ode array
deteatifn) tehipes@it@ n exppprcrents. 15 Col umm: Zor bax
Phenyl, 250°x 4.6 mm 5m Eluent A: 1.5 g sodium
sdodeeytisnhfodtmes 1 nl Flphic acid in 1000 nL water

Eluent B: 1.5 g sodi um dodecylsulfate + 1 nL formc
acid in 200 inL water + 800 nL 20 tetrahydrofurane

%%%i(l)ue[%ﬁs:ﬂ me El ueni %or[pﬂ]ypﬁi &g{%]vat%egszer?éldigssolvgg ig 0
eluent A to give a final concentration of
approximately 0.3 mg/ml.

10
Typical retention time of the exemplary compounds was approximately

8 minutes (18 minute runtime).

Qualitative stress tests were undertaken on the exemplary compounds of
15 the invention. Analysis was undertaken by HPLC & LC-MS. The
compounds were stress tested in solid form, in an aqueous solution and a
solution made up in phosphate-buffered saline buffer. The samples were
initially incubated for 7 days at 50 °C and a sample removed for testing.
The samples were then incubated for a further 7 days at 70 °C, samplés
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 after 7, 14 and 21 days incubation. A visual
comparison of the chromatograms was then undertaken and the content of

the main products and by-products as area percentage values determined

25 (see Figure 4).

The 3D plots of the chromatograms show no indications for additional

formation of fragments (no signals at lower wavelengths)
30
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43 50 111 WD 2006/ 000765 PCT/ GB2005/ 002457 Fl ow
rate: 0.4 nL/mn Detection: 420 nm Col um
wa esopeoEsure: 25 C 5 Injection volune: 10 f21 PCT/GB2005/002457
Sol utions: Porphyrin derivatives were dissolved in
eluent Ato give a final concentration of
ap fihexgloteinelf igue. Bshawsithe seinply pifical 1 rdeyent PBE buffer, wthich

t he exenpl ary compounds was. appr.oxi nat el 8 m nytes.,
( 18hoivedithe fetgnst Aegradaiion ERaEh Ve Fals dPmopsiygR gntimal

undertaken on .th X L ar oIpo . o
noerendie R B G B R R IR Rpptd fitfsgeo soc
The, £RIRBLINGSwYEIE stress tested in solid form in an
aqueous solution and a solution nmade up in

5 phosphat e-buffered saline buffer. The sanples were
initially incubated for 7 days at 50 C and a sanple
r efaoelsians testing. The sanples were then incubated
for a further 7 days at 70 C, sanples 20 renoved as
before and the sanples incubated further for 7 days at

90 ' g
90 LimndtfRhiC18RAINS! Rl b fih 251 1 PEARRL WALt RRre

en an conpare e sanple er /7,7 14

anderl sEdYS dvag Uldddrothe Atrédssdabonditionardfseie astt pitocol.
chromat ograns was then undertaken and the content of
10 t haltheugh [Cadpeirsi &malabiespstable tham€ommangderlfemade, the

val ues determ ned_ 25 (see Fjgure. 4). The 3D plots of
t hetabHity damegptassd %\Ié{)ﬁ%‘? F%E? éléfﬁ%% f%Pfaéaaﬁﬂfssn al
Stability of exemplary compounds in formulations
15 The stability of three exemplary compounds (Compounds 8, 10 and 12)
and one reference compound (Compound 1), stored at 40°C in the dark

over 8 weeks in polyethylene vials in various aqueous-based

formulations, was evaluated as follows:
20 - Sodium laureth sulphate (SLES) + water
- 9:1 water:ethanol

- SLES + 9:1 water:ethanol

UV spectra were recorded over the range 350-700 nm over a period of

25 7 weeks and a visual evaluation of the samples made at & weeks.

The results indicate that all compounds tested exhibited good stability

over an eight-week period (see Figure 6).
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formati on of fragnents (no signals at |ower
wavel engt hs) 30 112 WO 2006/ 000765 PCT/ GB2005/ 002457

wab@epbwss i n Figure 5 shows the sanple after ZRCTHEB2005/02457

10

15

20

D]E gﬁlx&{{?ﬁ d :%C%ﬁ‘%@%{é@ffﬁ}g%’ﬁ%@ Qred,

PBS buffer, which showed the |argest degradation

effect. The results denonstrated m ni mal degradation

on Bmalyspeurss & ehild Odrtlug stabhditdratigdy mvas sixtanded thekt skeks

to 80C_, for_a nunber of weeks. 5 Concl usions

Co re1)-and 12 were both found to exhibit good

stability and were very stable even under the

stressed conditions of the test protocol. 1o Although

Compound 8 was | ess stabl e than Conpounds 10 and 12,
]‘;[pogﬁl)smffi ci ent

practrcal "use. exenplary conpounds

in formulations 15 The stability of three exenplary

compounds (Compounds 8, 10 and 12) and one reference

c ofoopalindddhpes tested) at 32 anlldinet topd@! ifornniletidmik a stansiard

8 weeks in polyethylene vials in various aqueous:based

f oRRdicateE  oRRatyelest Jat deferaingoll] ag clipgpal agg }sgﬂpglcal

layreth sul phate (SLES) # water = -~ 9:1 water:ethanol -

SLE@(@%% r tﬁ&cgrrrl_p Pﬂgﬁéwd\/@%‘?ﬁgﬁt%’ were recorded over

t he range 350-700 run over a period of 25 7 weeks and

a visual evaluation of the sanples nmade at 8 weeks.

Thaheeseilté stoklvitiyc ptcrotdlatvasl basednmo DBEDY €xtidelines for the

exhi bited good stability over an eight-week period
( stestimgqircbeslicals /Section 4 - Health Effects Test Number 402: Acute

Dermal Toxicity.

Results and Conclusions

After clinical, macroscopic and microscopic observation, no clinical
toxicology was observed. No histological toxicology of any major organ

(including the skin) was observed.
In conclusion, Compound 10 does not result in any acute toxic effect: in

fact, no significant clinical or pathological signs related to the substance

or its vehicle application were observed.
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113 WD 2006/ 000765 PCT/ GB2005/ 002457 For Conpounds 8
and 10, the stability study was extended to 17 weeks
w@ s@e/obi7gure 7). 5 EXAMPLE G ACUTE TOXI CI TY TESIVGBES0OB02457
COVPOUND 10 Conpound 10 was tested at 3.2 nMin a
topical fornmulation in a standard acute dernal
t oxClaiis test to determne if any clinical or
hi stol ogical toxicity for the conpound could be
detected. 10 The acute toxicity protocol was based on

OCECD Cui,del i pes for the estin f.chem cals /Segctio

& Treallh o Fescrdorbll ok RBhM A SH1cRE I u B8 lmaiffion ¥ a
Toxi Ci t YnediendRERY! fot aﬁﬁnggncbwa%ﬁu&ﬁﬂgr tRE 1 NEGRIth  of
macr oscopi ¢ and mi croscopi ¢ observation,” no clifi cal

st oxi col egi¢rowrgarofine byed médholiiwhichodpasatott eomprédeo gyp@fing
any major organ (including the skin) was observed. 20

| n° concltbsi @mpaosdpdbunt piptademmiet thesepy tlighi aeyrce or a
acute toxic effec%: i n {act, C{10 significant clinical

or pat héPBYPPaMIS iFHEPY BITAPRUPY SPHRE substance or its
vehi cl e applicati on were observed. 114 WO 2006/ 000765
PCT/ GB2005/ 002457 d ai ns 1. Use of a conpound of
formula | below in the\preparafion ona medi canment

for killing or attenuatt h of 5

m cr oor gani sns by a net not conprise
exposi ng

10 I

wherein:
X1, X, X3 and X, independently represent a hydrogen atom, a

lipophilic moiety, a phenyl group, a lower alkyl, alkaryl or aralkyl

15 group, or a cationic group of the following formula;
~L-R; - N'R)R3)R4
wherein:

20

L is a linking moiety or is absent;
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the conpound to a photodynam c therapy |ight source or

a sonodynam c therapy ultrasound source xi 4 z Y, X
WOROOBI0007d5 -N H N 2 Y3 X Y2 3 10 | wherein: PIT/GE2005/002457

X3 and X4 independently represent a hydrogen atom a

i pophilic noiety, a phenyl group, a |ower alkyl,

al karyl or amlRal kepkesetts frvarpalkyters, dawieorilicenylenep ooflower

the foll ow ng for

hher om0 gy Ener kst isor eI, sl heb Y - one qmmore
alkyl ene, 1 onBr ey 1 Ra D PGPS RET Thle! iR
i's optional | )(op%fb%nytlﬂte%ﬁlp@afd QR By SN S lusHDSORL UMt

sel ected from' ower™al kyl, | ower a%<y | éne (optionally

sinterrupted ﬂ(OhOExy@@))NR{RNmmR%md N(R) R6;R5:; and
C(OORS, C(O)NRB R9, NRILORL1 and N R12R13R14; and Rz,

R3 and R4 i ndependent ly represent H, aryl, |ower
? Llr(gle of ! \%\?@H? gt: 2 R4 1ndlege\:A§Jenﬁykr\ép%sént ﬁearﬁl fower alkyl,

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

10 from lower alkyl, lower alkylene (optionally interrupted
with oxygen), aryl, ORs, C(O)R¢, C(O)OR;, C(O)NRgR,,
NR;oR;; and N'R12R13R 4

Z is —CH or N; and

Y1, Y,, Y5 and 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),
20 aryl, ORs, C(O)R4, C(O)OR5, C(O)NRgRg, NRjgR11, N'RisR5Ry4,
or, taken in conjunction to the pyrrole ring to which they attach,

forms a cyclic group; and

Rs, Rg, Ry, Rg, Ro, Riyg, Ry, R, Ris and Ry independently

25 represent H or lower alkyl

provided that at least one of X, X,, X3 and X is a cationic group
as defined above and at least one of X;, X,, X5 and X, is a
hydrogen atom.

30
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optionally substituted by one or nore substituents
sel ected 10 from | ower al kyl, |ower alkylene
w@opsioanted |y interrupted w th oxygen), aryl, EBREGB2005/002457
C(OR6, C(OORS, C(ONR8 R9, NR1OR11l and N+R12R13R14
Zis -CHor N, and 15 Y1, Y,, Y3 and Y4 are absent or
i ndependently represent aryl, lower alkyl, |ower
al kenyl _or | ower alkynyl, the latter three of which
ar @ opldsenal Rycosinesig: of Empija dhdedw frige preparation of a
substituents selected from |ower_al kyl, | r
al kyl enéne((%%%mgﬁal %} iﬁﬂlgpgup&ed 'ePHth%gg[ﬁ?, %r(?Wth of
aryl, Oﬁﬁcrogr?rﬁ)@ms %p’l FSh oA NRI R ndY se ei;posing
VWR12R13R14, r, takén in conjunction to the pyrrol'e
sring totivhicimpdey a tacshotodyramicatleyapy cligtospurcandr a
R5, R6, R7, R3, R9, Rio, R11, R12, R13 and R14
i ndependeradypangs thesppeskbrasowndsoureaer al kyl provi ded
that at | east one of X1, X2, X3 and X4 is a cationic
group as defined abow and "] east _one of X1, X2, X3
and X4 is a hydrogen atg y W\

PCT/ GB2005/ 002457 2. 3 pound of fornmula I
bel ow in the preparatio ament for killing
or attenuating the groy rgani sms by a
met hod whi ch doesn)ggt g™, 5 t he
conmpound to a phot odyna i ght source or a

I

wherein M is a metallic element or a metalloid element
10 and X, X5, X3, X4, Y1, Yo, Y3, Yy and Z are as defined in Claim 1.

3. A use according to Claim 1 or 2 wherein the medicament is for
killing or attenuating the growth of microorganisms by a method
which does not comprise exposing the compound to a stimulus

13 which activates antimicrobial activity.

4. The use according to any one of the preceding claims wherein the
compound exhibits anti-microbial activity in the absence of
irradiation with a photodynamic therapy light source or an

20 ultrasound source.

5. A use according to any one of Claims 2 to 4 wherein M is a

divalent or trivalent metallic element.
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X, Y,

Z x4\ x2 3 XY2 311 wherein Mis a

metallic elenent or a netalloid el enment 10 and X1, X2,

WX306Md076¥1, Y2, Y3, Y4 and Z are as defi ned iPCIZGBR0U5/002457
3. A use according to Caim1l1 or 2 wherein the

1.

medi canment is for killing or attenuating the growth

of gm cr Aol @aticsFEnPYo anyehbod Cladich mﬂseshenein eonpel seed
exposi ng the corrpound to a stinulus

act i vat &smarni(Hi)cColilal LactviuyIIDy. YTHé &13 éﬂé}:@dr@ﬁ)nb’fc

compountiTe/ (B ZuaN Enb ERBGk ACIBER Y0  he

absence of irradiation with a photodynani c therapy

i ght source or an 20 ultrasound source. 5. A use
sacgordi pgyuto 2BRdRNE tOfanG! ahdof Llané M@VAE'thVémSIV@ is a

di valent or trivalent nmefallic elenent. 117

2006/ 0006681 RCElGR200MF @R24BIe siBcor Siger gcmaudumg(@@

any one of Clainms 2 to 5 wherein Mis selected from Zn

(||) cu (11), La (|||) Lu (LI1), Y (IT1), In (111)
(rny, ?—‘ff@ (] | ] )
Feé‘i X )Aa}hﬁ/% F‘ﬁl')“gﬁlé') iy oo, ek ok C(?b%g Plbd VBRI 1,
Cains 2 is a netalloid elemant for
exanpl e %I?f g%%\@e |§ ogr\élnger mani um ( Ge) .
10
9. A use according to any one of the preceding claims wherein Z is —
CH.
10. A use according to any one of the preceding claims wherein R; is
15 an unsubstituted lower alkylene, lower alkenylene or lower
alkynylene group.
11. A use according to any one of the preceding claims wherein R; is—
(CHy)— and ‘m’ is an integer between 1 and 20.
20
12. A use according to Claim 11 wherein ‘m’ is an integer between 1
and 10, for example between 1 and 6, between 1 and 5, between 1
and 4 or between 1 and 3. |
25 13. A use according to Claim 12 wherein ‘m’ is 3.
14. A use according to any one of the preceding claims wherein Ry, Rj

and/or Ry are lower alkyl, lower alkenyl or lower alkynyl groups.
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8. A use according to any one of the preceding clains

wherein Y1, Y2, Y3 and Y4 are absent. 10 9. A use
wa@ewendi7ey to any one of the precedi ng cl ai s MBEGBRIVSHA02457

is - CH 10. A use according to any one of the

preceding clains wherein RL is 15 an unsubstituted

| ovsr alkylsenagcordingr tal Ryl éhewhercimvier. Ral &ydigt dhe are

group. 11. A use according to any one of the preceding

cl ai ms whehstifted lqweral HPand “m is an integer

between 1 and 20. 20 12. A use according to Caim1ll

wherein "m is an integer between 1 and 10, for

Z glg‘pl eAbEEé’\@@c%r&ngntg @bauﬁeltéﬁ’\@le 05 lyidRdinoat REEWRRNGAR,, R;

etween 17and 3. 25 13. A use according to
50 ai m 12narey & an’ AlRYy1 iggolp vidich Asusibstinned divitly 4 @ramary,
one of the preceding clains wherein R2, R3 and/or R4
are | owsecomidripl or | tewéary ahiersy (ST @D IOGSV\%qu@It%;lW1 ammonium
groups. 118 WD 2006/ 000765 PCT/ GB2005/ 002457 15. A
use accéftPng to A aim 14 wherein R2. R3 and/or R4 are
unsubstituted | ower al kyl groups. 16. A use according
to Caim114 or 15 wherein at least one of R2, R3 5

ang7R4 iasy@na@bokithe 36 QR oMY ehrhleSpreedihg tlivd whéBirdR, is
primary, secondary or erti ary amne group or a

10 quat er na(QHayndy arrd RgamupH; aﬁd RAius€CaigeNUCHg)-t 0 any
one of the preceding clains wherein RL is

18. A use according to any one of the preceding claims wherein R; is

—(CH,)s—, and Ry, R3 and R4 are each CHs.

15 19. A use according to any one of the preceding claims wherein R; is

—(CH,;)s—, and R, R3 and Ry are each C,Hs.

20. A use according to any one of the preceding claims wherein L is
selected from the group consisting of phenoxy, phenylene, sulfonyl

20 amido, aminosulfonyl, sulfonylimino, phenylsulfonyl-amido,
phenylaminosulfonyl, urea, urethane and carbamate linking

moieties.

21. A use according to Claim 20 wherein X;, X, X3 and/or X, are

2 >/<OR)n

wherein R is -Ri-N(R,)(R3)Ry, as defined in Claim 1 and ‘n’ is

25

an integer between 1 and 3.
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w@e@eedi7ng claims wherein RL is -(CH2)3-, andPGRGBRBS/002457

10

15

20

-(CH2)3-, R2 and R3 are CH3 and R4 is -
(CH2) 3-N(CH3) 2. 18. A use according to any one of the

and R4 are each CH3. 15 19. A use according to any one
of the preceding clainms wherein Rl is -(CH2)3-, and
R220 R3 Ange Réc@din geaohlaGR D, wREeinAXySE, a¢cardiony, tre
any one of the precedlng claims wherein L is selected
fromthe group consisting of phenoxy, phenylene,

sul fonyl 20 am do, ai n| nos IR, sul fonylilnino,
phenyl sul f onyl - am do, /a sul fonyl, urea,
ur et hane and car bamat e I i nki noi eties. 21. A use

according to Caim20 wherein X1, X2, X3 and/or X4 are
(ORn 25 wherein Ris R WR2)(R3)R4, as defined in

20061 0085 RS PR ldG BobRERs SSUUHERL D Bty o4l
d ai m 20, M%e?'b@r\%en XZnd X3 and/ or X4 are Rm vvher ein
Ris Rl R3)R4, as defined in Jdaiml and mM is

an i nteger betvveen 1 and 3. 5 23. A use according to
Claim 20 wherein X1, X2, X3 and/or_X4 are ( ?& Rm
wht.ei nAase crriigeipdparnAlywhareri XN X1 R 4 Afs

defined in

Rm

wherein each R independently is “R;-N"(R,)(R3)Ry, as defined in
Claim 1 and ‘n’ and ‘m’ are integers between 1 and 3 and wherein

the sum of ‘n” and ‘m’ is an integer between 1 and 3.

24. A use according to any one of Claims 21 to 23 wherein ‘0’ or ‘m’

is 3.

25. A use according to any one of Claims 21 to 23 wherein ‘n’ or ‘m’

is 2.

26. A use according to any one of Claims 21 to 23 or 25 wherein ‘n’

and/or ‘m’ is 1.

27. A use according to any one of Claims 21 to 23 wherein L is mono-

substituted at the para-position.
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Caiml and "n" and "m are integers between 1 and 3
and wherein 10 the sumof "n'" and "m is an integer
whedirsmented and 3. 24. A use according to any OPET/GB2005/002457
Clainms 21 to 23 wherein 'n" or mM is 3. 15 25. A use
according to any one of Clains 21 to 23 wherein "n' or
Tin28. i sAZise 26cordings® mcm@@ﬁ@lﬁms@d;&whewbérem &i inBnono-

21 to 23 o wherein "n' and/or is 1. 20 27. A
use acco‘?rocilh%l%ﬁ%m%at&w’ée@rp@ﬂé?%) 21 to 23 wherein L

IS mono- substituted at the para-position. 120 WO

2006/ 000765 PCT/ GB2005/ 002457 18. A use according to
anyrone QfysCaaidrindliol &hy2éh BT RiiRs b 1't§ Wﬁe&[n L is mono-
di -substituted at a msta posi tion(s). . use

saccor di ng disubstytutmeatafn o@t/ed-pesiddnsg. 23 vvher einlLis
nmono- 5 or di-substituted at an ortho-position(s). 30.

A use according to any one of the preceding clains

s BT | dbdte ACEP e 10 0T &bepﬁiﬁ%tmgreg’g@“é@ frggitein e

por phyri

ring posqaﬁﬂodqnugldl%ong%ré&%oﬁ %atﬁg\ﬁ tégj(re é %et& gn@ aaﬁ]£11
30 wher einnopfbsapdidss drthe pokpdiRoeng, . Qtlmrlr@ ositions 5 and
l'i pophilic noiety, a phenyl group, a |ower yl,

10al karyl 1dror rimgpégitiony dlipndad. X2 and X4 are catl oni ¢
groups, or vice versa. 15 32. A use according to any
one of Clains 1 to 30 wherein the

31. A use according to Claim 30 wherein X; and X5 are a hydrogen
atom, a lipophilic moiety, a phenyl group, a lower alkyl, alkaryl or
aralkyl group and X, and X, are cationic groups, or vice versa.

15

32. A use according to any one of Claims 1 to 30 wherein the
compound comprises two cationic groups, as defined in Claim 1,
on neighbouring positions of the porphyrin ring, ie. at ring
positions 5 and 10, or ring positions 10 and 135, or ring positions 15

20 and 20 or ring positions 20 and 5.
33. A use according to Claim 32 wherein X; and X, are hydrogen and
X3 and X, are cationic groups, or X, and X3 are hydrogen and X,

and X are cationic groups.

34. A use according to any one of the preceding claims wherein at

least one of X, Xp, X3 and X, is a lipophilic moiety.
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conmpound conprises two cationic groups, as defined in
Caiml1l, on neighbouring positions of the porphyrin

WO pwg/o0d762. at ring positions 5 and 10, or riPQgI/GB2005/002457

positions 10 and 15, or ring positions 15 20 and 20
or ring positions 20 and 5. 33. A use according to
Cl 46m 32 wheretordily sn€1dem 3dewhgudindls lipeghilx3meeyXa a

are cationic groups, or X2 and X3 are,hydrogen
N L 8 e AN A N N i g B 8

to any Jgh recedi [ erein at | east
one of §?§“§é,ﬁx§Eﬁﬁgﬁiﬁ*nggkﬁﬁggb iTic noiety. 121
WO 2006/ 000765 PCT/ GB2005/ 002457 35. A use according
to Claim34 wherein the |ipophilic noiety is a
5saBdr at Adusesdacarding-teadaim dbkyhergho( isfoetweenul and 18, for
(CH2) pCH3 wherein "p' is an._integer between 1 and 22.
5 36, ACKAEDIRCREEEFRE 208 1610 R WEC BRI 1. P’ is
between 1 and 18, for exanple between 2 and 16 or
between 4 and 12. 37. A use according to any one of
G ghms. f'k 1R RBoMNRESH AR AfCns 1X8:33%@héeh ¥nd 8F X,
i pophilic noiety.~10 38. A use according to any one
of the preKedhd,dk ailiphhiermbietyone of X1, X2, X3
and X4 is a phenyl group. 39. A use according to any
10one of the preceding clains wherein the is conpound

i s_water-soluble, 40. A use ording.to Cl.aim .

uhabei nit e ESRBYURACO Y PPEOliihe Rracetng cfaifils Wierein none

)3:»[{ ( 3 Dof'%,hxlg,??@ Mdm@@gb%@p&&@l - anmoni o] - propyl -o
39. A use according to 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-Dimethylamino-propy!l)-dimethyl-ammonio]-propyl-oxy}-
phenyl)-porphyrin dichloride.

20
41. A use according to Claim 1 wherein the compound is 5,15-bis-[4-
(3-Triethylammonio-propyloxy)-phenyl}-porphyrin di-chloride.
42. A use according to Claim 1 wherein the compound is 5,15-bis-[3-
25 (3-Trimethylammonio-propyloxy)-phenyl}-porphyrin dichloride.

43. A use according to Claim 1 wherein the compound is 5,15-bis-[4-

(3-Trimethylammonio-propyloxy)-phenyl]-porphyrin dichloride.
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phenyl ) - porphyrin dichloride. 20 41. A use according
to daim1l wherein the conpound is 5,15-bis-[4-
W@ 300600651y anmoni o- pr opyl oxy) - phenyl ] - por phyrPET/GB2005/002457
di-chloride. 42. A use according to Claim1 wherein
the conpound is 5,15-bis-[3 25 ' o
(34%r i et byt apsmding pr 6p3imox yWyheraemile] cpBpoiydt ishS-[3.5-bis-
di chl ori . 43. A use. accordin 0 idn 1. wherej .
the co nﬁ%—ﬁ*ﬁan?‘éyha’q@pm oépl[ogyfjct%g-pthenﬁ} ) @undecyﬁporp%yrm
-Tri met moNni 0- propyl oxy) - phenyl] -porphyrin
di chl or pﬁ%@@ WO 2006/ 000765 PCT/ GB2005/ 002457 44.
A use according to Claim1l wherein the conpound is
5-[3,5-bis (3 -Trinethyl amoni o-propyl oxy)-phenyl ]
5- 185: undeayé -asoopiyg itn Clirohl ovhatein she4sompouseé is 5-{4-[3-

Bt e o SRSl
- -1 4- - - . i F
o AT BB AN 1 11

conpound is 3-[({3-[(3- 10

{4-[15-(4- Dodecyl oxy- phenyl ) - por phyri n-5-yl]-phenoxy}
- 46. A use according to Claim 1 wherein the compound is 3-[({3-[(3-
propyl ) -di met hyl - anmoni o] - pr opyl } - di et hyl - anmoni o) - pr

100pyl ] - {#{il iréf Hodesniarni-Dieyil-RopbY Tige’-yAl7phemons e -
zé\cclzgr g: gg({ptgf?)—?%r%tg]yll-a&hfgn% -prto?a(;fl}qgfmgtﬂ;gﬂaﬁl?nonio)—propyl] -
(3-Tri rrﬁtngﬁh?g_?ﬁ *@éﬁ@@%ﬁf%y) - phenyl ] - 10- undecyl -

por phyrin use according to Caim1l
wherein the conmpound is 5-{4-[3- Dinethyl-(3

-tri met hyl anmoni o- pr opyl ) - anmoni o- pr opyl oxy] 20

phdfy| } Alfse( #&edodiagytb dxXiyimpHHewhbieip trgpbympoumti thf.dbitde-[3-

15 (3-Trimethylammmonio-propyloxy)-phenyl]-10-undecyl-

=

porphyrin dichloride.

48. A use according to Claim 1 wherein the compound is 5-{4-[3-
Dimethyl-(3-trimethylammonio-propyl)-ammonio-propyloxy}-

20 phenyl}-15-(4-dodecyloxy-phenyl)-porphyrin dichloride.

49. A use according to Claim 1 wherein the compound is 5-[4-(3-
Dimethyldecyl—ammoniopropyloxy)-phenyl]; 15-{4-[3-di-methyl-
(3-dimethylaminopropyl)-ammoniopropyloxy]-phenyl}-porphyrin

25 dichloride.

50. A use as defined in any one of Claims 40 to 49 wherein the

compound is in a metallated form.
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49. A use according to Caim21 wherein the conmpound is
5-[4-(3- D nethyl decyl - ai nnoni opr opyl oxy) - phenyl ] - 15-

wd@ 2606800765 - met hyl - (3 PCT/GB2005/002457
- di met hyl am nopr opyl ) - anmoni opr opyl oxy] -phenyl }
-potphyriin_ 25 dichloride. 50. use as.defjned in any
one> bf dA’a]i‘SrFBa%@r‘?@gi@ HhePBF ﬁfteaﬁ% PrRS R AIRS Wﬂergm the
nmet al | at : WD), ) :
PCT/ GB2005 %Ezrgﬁslg%‘ag%t_%?n/&éﬁgsé%@é%?gg%%ag% s of
t he preceding clainms wherein the conpound is
substantially non-toxic to mammalian cells. 52. A use
acco?-di ndy uss aneprding tofanyheng pé ceclipresedirg oimberisdrain the
the 5 nedicanment.is for qral. administration. 53. A
Use accdpa@ﬁén?ﬁtﬁﬁ§r8 agﬁn?ﬁga%Wéceding cl ai ns
wherein the nedicanment is for parenteral
adm nistration. 10 54. A use according to any one of

t hespr ecgdisetcebaiing tm%geéﬂb bhene PRALERIEOLIS Willein the
topical adm nistration. 55. A use according to any one
of the pnedieginagt islfar parewtrealeidminiyeratiohcr oor gani sns

are selected fromthe group consisting of bacteria,

1s mycopl asmas, yeasts, fungi and viruses. 56. A use
wherei n

di t f th di l ai ns.
.08 8 5B SRR 18 o R R Tl S0l e
10 one ShediBhifentiORYRPI AN ANLLRIQY | C agents. 20 57.

A use according to any one e preceding clains
wherein the mcroorganisns are on a
l'i ght-inaccessible surface or in a light-
55. A use according to any one of the preceding claims wherein the
microorganisms are selected from the group consisting of bacteria,

15 mycoplasmas, yeasts, fungi and viruses.

56. A use according to any one of the preceding claims wherein the
microorganisms are bacteria which are resistant to one or more

conventional antibiotic agents.

57. A use according to any one of the preceding claims wherein the
microorganisms are on a light-inaccessible surface or in a light-

inaccessible area.

25 538. A use according to any one of the preceding claims wherein the
medicament is for use in the curative and/or prophylactic treatment

of microbial infections.

59. A use according to Claim 58 wherein the microbial infection is a

30 systemic infection.
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i naccessi ble area. 25 58. A use according to any one
of the preceding clains wherein the nedicanent is for
waig@eion7she curative and/ or prophyl actic treatP€NGB2@FE/002457
m crobial infections. 59. A use according to C aimb58
wherein the mcrobial infectionis a 30 systemc
infection. 124 WD 2006/ 000765 PCT/ GB2005/ 002457 60. A
use.Accoy dj . of t r 14 LS
aneiE n & RE P4 ¥y nst U0, BRERN B b Sberein e
treati ngnelgesmb a9i €&l privin@iekl @Rd/o? @datiAy U8E8rmatological
according to any one of 'the préeceding clains wherein
the nednfeatrent is for preventing and/or treating an
infection of the lungs. 10 62. A use according to any
Sone of the preceding clains wherein the nedicanent is

for.preventing and/or treatin und infection and/.or
o P st AR A GhS el M B s Eralts wRBEriSine
treat mentouitheANs 4B SLLTLS oRI/Bl RASAE SOTRELS!

adm ni stl?lté?%g %o 1tshe p%}?i ent a con‘poungéas gg%crdl)rgg)g the
i n any Q@;@gsof Clains 1 to 52, wherein the nethod does
not conprise irradiating the conpound with a stinulus
whi ch activates antimcrobial activity. 20 64. A

met hod according to Caim63 rein the compound is
10adifiéni steUEd A6FAIdNE (B8NY ATGeR RiceeHBg g2 vihgrem the

63 wher %ilggiiézﬂﬁenccofrsp%p%rééenﬁng and/or treating wound infection

and/or ulcers.

63. A method for treating a patient in need of treatment with an

15 antimicrobial agent comprising administering to the patient a
compound as described in any one of Claims 1 to 52, wherein the

method does not comprise irradiating the compound with a

stimulus which activates antimicrobial activity.

20 64. A method according to Claim 63 wherein the compound is

administered orally.

65. A method according to Claim 63 wherein the compound is

administered parenterally.

25
66. A method according to Claim 63 wherein the compound is
administered topically.
67. A method according to any of Claims 63 to 66 wherein the patient
30 has a dermatological infection or lung infection.
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adm ni stered parenterally. 25 66. A nethod according
to Caim63 wherein the conpound is adm nistered

wo epboal7by. 67. A nethod according to any of QPGI/GB2®3/002457
to 66 wherein the patient 30 has a dernatol ogi cal
infection or lung infection. 125 WO 2006/ 000765
PCT/ GB2005/ 002457 68. A nethod according to any of
Clai,ns 63 tg 66 wherein the i ent as .a und .
TnScri onmeoaCeRT BN G AR G T A3 RGBT g anie Ratient
in vitre. commnisiifg ANt acting the m croorgani sns
W th a conpound as ofescri bed in any one of Clains 1
to 51, wherein the nethod does not conprise exposing
the compound to a stinulus which activates

santPm crobirethodactarvikilingl onikooorgamstisodnf ofitror sammiing
a patient in _need of, treatnment wth an antim cyobial

agent c6AMRFARG éh%alﬁicmogg@p?% wigh tPhETPRPY gs “described in
conpoun g{lﬁéng egf(;lgggg 1'd ﬂn%h%pap?tﬁg ?xe?hgﬁ dbed 8ot5p %%rggrise

wherein conprises a reatmen

during g&%ﬁ%ﬁﬁ coRn SAAIKNGstBu e twHikl aekivdtedarhitrabial

stinmulu activates antimcrobial activity,
f ol | owedctivitya second treat nent phase when the
compound is irradiated with a stimulus which activates
l0antim crobial activity 20 71. A nethod according to
n.the stimulus.whi.ch tiv

andPm cPoFSSh dPF Ve ines 8 R dinaedh R A T with an
antimicrobial agent comprising administering to the patient a

compound as described in any one of Claims 1 to 51, wherein the

method comprises a first treatment phase during which the

15 compound is not irradiated with a stimulus which activates
antimicrobial activity, followed by a second treatment phase when

the compound is irradiated with a stimulus which activates

antimicrobial activity

20 71. A method according to Claim 70 wherein the stimulus which

activates antimicrobial activity is ultrasound and/or light.

72. A method according to Claim 70 or 71 wherein the first treatment
phase lasts at least 10 minutes, for example at least 20 minutes, 30
25 minutes, 40 minutes, 50 minutes, 1 hour, 2 hours, 3, hours, 5

hours, 12 hours or 24 hours.

73. A method according to Claim 72 wherein the method does not
comprise irradiating the compound .with an amount of light

30 sufficient to cause photoactivation of the compound.
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72. A nmethod according to Caim70 or 71 wherein the
first treatnent phase lasts at |east 10 m nutes, for

wex@apbeeat | east 20 mi nutes, 30 25 m nutes, BEOI/GB2005/002457

m nutes, 50 m nutes, 1 hour, 2 hours, 3, hours, 5
hours, 12 hours or 24 hours. 73. A nethod according to
Claim72 wherein the nmethod does not conprise

SuT i o enfOE A0EU R LUty 2 BMeBEs (e ERRBIGE oot
126 VO 20RO 0/ RB. bl (HRRARAARZMRI ulfoudy et hod

accor di ng erei'n the nethod does not

conprise irradiating the conpound with ultrasound. 5

75. Use of a compound in the preparation of a )
smedfcanklse ofubsicampioahily imstheermepdetion e ofiesc mgrigament

with reference to the description 6. .A nethod for
ki |l ngSHRSE6GHYaA? sh%regg’ﬁgqrﬁnfi?%lribﬁ ag‘rlﬁeﬁgf‘ﬁ%‘%‘:ﬁog% the
i 0 desc(ri'ésk%%gﬁ%_th reference to the description. 127

76. A method for killing microorganisms substantially as hereinbefore

10 described with reference to the description.
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