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< (54) Title: ESTERS QF 5-AMINOLEVULINIC ACID AS PHOTOSENSITIZING AGENTS IN PHOTOCHEMOTHERAPY

0

€ (57) Abstract: The invention provides compounds for use in photochemotherapy or diagnosis, said compounds being branched alkyl
esters or substimted alkyl esters of 5-aminolevulinic acid, or derivatives or pharmaceutically acceptable salts thereof. Tn particalar,

= the invention provides compounds of formula (1): R%N-CHCOCHCH,CO-OR! (wherein R! represents an optionally substituted

=~ branched alkyl (e.g. Cs.3 alkyl)} group, or a substituted alkyl group; R2, each of which may be the same or different, represents a
hydrogen atom or an optionally substituted alkyl group, preferably a groap R'; wherein said substituents are selected from hydroxy,
alkoxy, acyloxy, alkoxycarbonyloxy, amino, aryl, nitro, oxo, fluoro, -SR3, -NR3, and PR3, groups, and each alkyl group is optionally
interrupted by one or more O-, -NR>-, -S- or -PR*- groups; and R? represents a hydrogen atom or a C, ¢ alky! group) and salts thereof
for use in diagnosis and photochemotherapy of disorders of abnormalities of external or intemnal surfaces of the body, and products
and kits for performing the invention.
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phot ochenpt pRBERY-hRmc#HRIARS 6r SBishsOrpounds being branched al kyl esters
or substituted al kyl esters™of 5-am nolevulinic acid, or derivatives or
phar maceutically acceptable salts thereof. In particular, the invention
provi des conpounds of fornula (1): R22N_CH2000H2CH2CO- OR (wherein Rl
represents Eﬁ—ggﬂﬂtﬁl |y substituted branched alkyl (e.g. C5 30 al kyl)

group, or a sub%&m“@hg&aﬂp% ;ﬁ?ot&%%@lm‘ifﬁ_ méﬁgygzxggﬁ he sanme or

di fferent, .éegr esints a hydrogen atom or an optiona tafed al Kyl
group, pret&rafl §589%FERER11S vihdresiiiaie) feahshpt teaatmane el ected from

hydroxy, -ahktmus abpbewyliedkoxnearitamdedsy ofabhbi sROn 85Ybenditro, oxo,
fluoro, - %Bg thglﬁglagd.PRBz groups and _each gl kyl group is optionally C
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PHOT OCHE ﬂ:ERAPY Fi eld 'of ‘the I nvention
afrected area of the body, followed by exposure to

photoactivating light in order to activate the
photosensitizing agents and convert them into cytotoxic
| form, whereby the affected cells are killed or their
proliferative potential diminished. _
' A range of photosensitizing agents are known,
. ‘including notably ‘-the..psoralens, the porphyrins, the
| chlorins and the phthalocyanins. Such drugs become
toxic when exposed to light. - '
Photosens_itiz;_i_ng drugs may exext their effects by a
- variety of mechanisms, directly or indirectly. Thus for
éxample', certain photosensitizers become diredtly toxic
when ac't;ivated by light, whereas others act to generate
toxic species, e.g. oxidising agents such as singlet
oxXygen or c'btl_;ez; oxygen-derived free radical'é, wﬁich are
.extreme_ly_.destmctive to cellular material and
:-Pi-omgleculgs -such as lipids, proteins and nucleic acids.
_ P__soralens are an example of directly actiﬁg
| thDFOSQH.S.itiZ&rS;g upon exposure to light they form
_ .aqiduc-tg-. and cross-links between the two strands of DNA
' ,moi_tecuies-., thereby inhibiting DNA& synthesis. The
unfortunate risk with this therapy is that unwanted



The present invention relates to new derivative: of 5-amnolevulinic acid

(ALA) and in particular to esters of ALA and their use as7p sktizing
agents. in wehpheigenot herapy or diagnosis. Background P%gfgﬁﬁgﬁgpﬂ%rapy,
or photodynam c therapy (PDT) as it is also known, is a techoramehset he
treatnment of wvarious abnormalities or disorders of the skin or other
epithelial organs or nucosa, especially caBcers or pre- cancerous |esions,
as wel | ascertaippuon-smalignant |esions for exanple skin conplaints such as-
psoriasis. Phot ochendt herapy-FiRigiogeRichaidapkitéatitenmef opbat-osensiti zi ng
( phot ochenot her apeutftt)s a:biaacbfar&a@ﬁemagf]g@cgggiaéaabgf S%Qg god , followed
by exposure toph@mgggg£§£ﬁ§%%$%g“hyght‘in order to acttvatre th&"Bhot osensi t

i zing. agents and convert Smim oagy?%Y%§F%tl?@Fn%ndhéeebym©@e.oﬂffected
cel I-s-are kil | B§EdP-heifior spweiiipller poiplyphieNt kBl cgi g&@i',%x@&{’re&%g he
phot osensi t.i zi agnagaRtiSALE Kagun, . *,ﬁglilusgli n{gjr not abl y t he psorarl ens, ¥ he
porphyrins, the, chI?rins and the SRRl CEamt T8, RUER BP Uitamenie  t oxi C
when exposed tB ﬁFgﬁ-fe§ﬁ§t6§§n§?P¥Q$¢@Fdegs Peyoexesie thaidi gffects by a
vari ety of nechani phetodheseth¥rep,i Ndi ina s for e l'e, certain
phot osensi ti Zeééc@?ﬁ?ﬂ& di rect I-é %xi ?5 nﬁlla% iVt éﬁwaﬁ%%t, wher eas
others act to generate” PoXFEr=gpdcirshe syntdaiision teyent s uch as

si ngl et oxygerP%?t{Elhbaroxlygma-ﬂerpmd‘erdeg,ﬂegpiﬁ%lns,(F\grai)cq are
.extrenely. desidagbd¥riQ Jf_;ﬁ;%y%@r mat eri.al _and bi onolecul’ds such as
lipids, proteins and nucl ei¢-acl ds PO P rafeds 4Fp)abyetdepletdbndirect |y

acting phot osetisiSH26Pe  feperchebaiosere Pp lisghh theycfrlp oggggcts ai d
y

cross-1inks. htowenndiei 00 S§ _— . ol ecul es, “there
i nhi biting. thesis. The, H‘%rné %r?ﬁ%‘%?gé i 8R Rﬁ?ﬁ%ﬁ@ltshéﬁam is that

unwanted WO 0 ) - 2 27 January 2005
One such porphyrin-based drug, Photofrin®, has

recently been apprbved.as a photosensitizer in the
the;apy of certain cancers. The main disadvantage is
that_since it must be admini stered parenterally,
generally intravenously, it causes photosensitization of
Fhe skin which may last for several weeks following i.v.
| injection. Photofrin consists of large oligomers of |
porphyrin and itrdoes not readily penetrate the sgkin
when_applied topically. Similar Problems exist with
other porphyrinfbased bhotosensitizers such as the so-
| ca}led "hematoporphyrin derivative® (Hpd) which has also
K | been reported for use in cancer photochemotherapy (see
for example 8. Dougherty. J. Natl. Cancer Ins., 1974,
52; 1333; Kelly and Snell, J. Urol, 1976, 115 150) .,
Hpd is a--complex mixture obtained by treating
haematoporphyrin with acetic and sulphuric acids, after
which the acetylated product is dissolved with alkali
To overcome these problems, precursors of Pp havé
been investigated for photochemotherapeutic‘potential.
In particular the Pp precursor-S-aminolevulinic'acid
 (ALA) has been investigated as @ photochemotherapeutic
- agent for_certainzskin cancers. ALA, which is formed
from sucecinyl coa and glycine in the first step of heme
synthesis, is to a limited extent -able to penetrate the



PCT/ GB01/ 03336 nut ageni ¢ and carci nogeni c side effects may occur. This
di sadvant age may be avoi ded by sel ecting photosensiti zer§7%ﬁ,%nr?g 05
_c% act

alternati i ndi rect node of action. For exanpl e porphyr )
i ndi rect I%SBV"ﬂg neration of toxic oxygen species, have r#éﬁﬁ?%‘é‘?ﬁ?ﬁc si de
effects and represent nore favourabl e candi dates for photochenotherapy.

Porphyrins are naturally occurring precisors in the synthesis of hene. In
particular, hene is produced when iron (Fe3+). is incorporated in

pr ot opor phyr i <X 388) 1834 t iR actesH ted et ihapmet drodidca 4 Pp i s
an extrenely potbow ophpéoseitedlldizas Wies aas 4190 ihas che:viieot asengid i zi ng
effect. One such p:grrgh%/ri n- based d[ﬁ;egd Photqgfri.n(r), has recently been
approved as & PphotoSshst?y AAreH 11 FENG 1 15 e &t S EEINC& £ he mai n
di-sadvant age isads had seoosldtimrstoibhemdniln shertedaparieritdng lagent .
general Ly int noysl | 1 phat i1l zglion, of the_skin which
may | ast for %@%’rwmﬁyﬁﬁ@ﬁrﬁﬁ%ﬁ%rﬁiﬁ&gﬁ&%ﬁia%l@consi sts of

| arge ol i gonerzenfalieyf phgrennlafpuns ds@PHag tdaditiyroparetoatld aie skin

wﬂetn appl i te_ol S Q@éﬁ@fidiaﬁ{%ﬂdtﬁfcﬂ&nﬁﬂlféﬁd ;f‘ﬁéﬂts.'{c ‘@ftf'éﬁtoﬁrﬂ?g{j pRor p?yrl n- b?sHeg)
phot osensiti zers suc S so- called "he gpor phyrin- derivative's p

~which has al s‘gjt%’é'é?f?rgﬁﬁtéﬁ FFRTRiE iW?gc"eJr%&Z@hot \é&ﬁé’ﬁmtﬁ‘@r &YX see for

exanpl e S. Daugharing basNatas Gant eiquiantous 12714, c82cihddds Kel moand

Snell, J. U 76, 11:5 I = oYo I C | ex, m xture ohtai ned by

treating hagér%af%lﬁl&? %%??tﬁ?%eﬁ%c&%%@ %ﬁag%yi & k&@i'd?P%aFP@Fe whi ch

t he acetyl at éth)rammnﬁlsauiicssolﬁ/é@mmedldt_alsie. iBolowerncomiitihese

probl ems, pr GRS, ofr Hhd'Been Bethd BeRd! 93ied Bbptication of

phot ochenot her apeuti’c potential. In_particular the precursor "

5- - ani nol evul®ifi dlerdsd tq A Relisssiyedy ienfesicegapsgdastion of Pp in

phot ochenot henafeittd ¢  agent for certain skin-cancers. ALA - which is

Lo oM SUCChyl C0% S B IG L 0 S 98, e ST

' entirely satisfactory. ALA is not able to penetrate all
tumours and other tissues with sufficient efficacy to
enable treatment of a wide range of tumours or other
conditions and ALA also tends to be unstable in
pharmaceutical formulations. These problems have to a
large extent been overcome by the use of straight chain,

- unsubstituted alkyl ALA esters which exhibit improved
selectivity for abnormal tissue, non-systemic B
localization of administered agents, improved uptéke and
PpIX production, and reduced pain sensation on
administration (see W096/28412).

Database Xfire, entries 3060978, 5347132, 5499790,
5620924, 5633390, 5991317 and 6517740 (Beilstein); Cosmo
Sogo Kenkyusho KK, Patent Abstracts of Japan, Vol 16;
No. 156 .(C-0930), 16.4.1992; EP-A-316179 {Tokuyama Soda
KK); GB-A-2058077 (Hudson et al) and DE-A-2411382
(Boehringer Sohn Ingelheim) describe alkyl ester
derivatives of 5-aminolevulinic acid, and derivatives
and sa1t3'thereof and processes for their preparation.

However, these compounds still exhibit some
limitations for use as pharmaceuticals in PDT, e.g.
relative low efficacy, and thus a need therefore exists




27 'January 2005 WO:02/10120 PCT/ GB01/03336 - 3 skin and lead to a
| ocal i sed buil d-up of Pp; since the action of ferrochel atzgfs..%nﬁ&
metal | at i@ ¥ANMe) is the rate linmting step in hene s nthesi s, an excess
of ALA leads to accunul ation of Pp, the photosensitizin g@mfﬂrisscrhus by
applying ALA topically to skin tumurs, and then after several hours
exposing the tunmours to light, a beneF & al phot ochenot her apeutic effect
may be obtaifed &Ieerhariwvx [01727). Since the skin covering
basi | onas an%igg @i? S, c 11 ?aﬂram nona%éotlggr% WiG agenty, pdnetrat ed by ALA
than heal thy s chemethemrapeut ati afertys mﬁeﬁcggbg aEe is lowin
skin tunour SER¥OYR émrdc@u%&h%hotsgpkﬁ&m%ﬁ cation of ALA leads to
a sel ectively enhaﬂge_egn%[%d tion of P e pgtever ,
phot ochenot hgr Lk 1ﬁ3?“§?ﬂ§y§dd3é¢ﬁseseItmsahégaagﬁgr Yn ALA is not
able to pene fax Pamsute gﬁdvﬂae hidt S th sufficient efficacy
to enable twhabmalatreobe@t e o?lstunourg%gyer?ﬁﬁ?élﬁoﬂﬂ?¥¢%ns and
ALA al so ten Qﬁ_{l&g bg : sta e | n HErhicRhi dae- f whigh ah&easay These

Ve 1

probl ens ha an%mhﬁmpem eFrRchY ol b U5§.of Straight
chain, unsubssfribed ihkyhe H:A whi ch exhi bi t i Apf ed selectivity
for abnor mal tissue, non- syst em c ocal i zation of adm.ni stered agents,

i nproved upfake rand P IX production, and reduced pain sensation on

adm ni strat n Dat abase Xfi re, entries 3060978, 5347132,
5499790, 5620924, 5633390, 5991317 and 6517740 (Beilstein); Cosnb Sogo

Kenkyusho KK, Patent Abstracti of . J pan, Vol No. 156 <i(l'C-0930 ,
16. 4.1992; EP- A i€f7 fangd KSlaSéBOR S5 Z el et al) and

DE- A- 2411%32:e1(sBoehsemgﬂrllﬁodftﬁnﬂrﬁgeh@elbf@ncﬁeawlm alLkYydsasiseangderivatives

of 5--am nole lLini¢.acid d derivatives and salts thereof and

processes FES 'tiﬁéllt? pl?'eenpg#a sters’nay be siitable for use in
photochemotherapy '. In particular, it has been found that certain
such compounds can provide surprisingly advantageous enhanced PDT

properties compared to known compounds.

Accordingly, one embodiment may provide a compound for use
in.phptochemotﬁefapyjor diagnosis, said compound being a
branched alkyl ester or substituted alkyl ester of 5-
aminolevulinic acid, or a derivative or pharmaceutically

acceptable salt thereof. .

Another embodiment may provide a compound for use in

{pp¢tochempﬁheFaPYﬁor diagnosis in which said compound is of
general formula I:

(wherein;

R* represents an- optlonally substrtut:ed alkyl group other

than an unsubstituted straight-chained alkyi -
(preferably, when R! is urisubstituted, this represents a
-‘branched. alkyl group;) 7. and . '
R? independently represents hydroden atom 61.~ an’
optionally substituted alkyl greup) or a -

- Pharmacguticdkly-acceptable salt theveof.



However, these conmpounds still exhibit some Ilimtations for use as
pharmaceuticals in PDT, e.g. relative |low efficacy, and

therefore exists WD 02/ 10120 27 January 2005 PCT/6801/032225wiM?2@&3

al ternati ve photochenot herapeutic agents, in. particular

Phot ochenot her apeuti c agents which exhibit inproved efficacy over those
brown in the art. % The present Invention addresses this need and in
particular ainms to-provide photochenot herapeutic agents which are better
pharmaceuticals, i.e. which have an enhanaed phot ochenot herapeutic effect
over those described in. the prior art. Summary of the Invention It has
now been found tha& a_class of derivatized ALA esters, essentially
conprising branched"SFREAPLAL Ahest epmpaumds sfibfetrintilit ad mBgney|, ALA esters may

that certain such conpounds can provide surprisingly advant ageous enhanced
PDT properties conpared to known conpounds. Accordi ngly, one enbodi nent
may provide a conpound for use in photochenotherapy or diagnosis, said
conpound being a branched al kyl ester or substituted al kyl ester of 5-

am nol evulinic acid, or a derivative or pharmaceutically acceptable salt

t hereof. Another enbodi nent may provide a conpound for use in

phot ochenot her apy or diagnosis in which said conpound is of general
formula I: R22N- CH2COCH CH2CO OR1 (wherein:: R represents an -.optionally
substituted -al kyl: group other than an unsubstituted straight-chained

al kyl (preferably, when 1 is unsubstituted, this' represents a -branched
al kyl group); and R2 independently represents a hydrogen atom or -
optionally substituted al kyl group} or a



pharmaceutically acceptable salt thereof. 27 January 2005 - 4 a _
Preferably, the conpounds of formula | may be , WO 02/10128 .84 2005

R22N- CH2 COCHR+H209200RL (I } 27 January 2005 PCT/ GB01/ 03336 (V\?‘I rern Rl
represents _ an optionally substituted branched al kyl (e.g.PC@GEN03RKY!)
group, or a substituted al kyl group; R2, each of which may be the sanme or
different, represents a hydrogen atomor an optionally substituted al kyl
group, - preferably a group Rl; wherein said substituents are. selected from
hydr oxy, al koxy, acyl oxy, al koxycarbonyloxy, am no, aryl, nitro, o0xo,
fluoro, -SR3, -NR2 and -PR32 groups, and each alkyl group is optionally
interrupted by one or nore -0-, --NR3-, -S or -PR3 groups; and R3
represents ..a R{birCHgrocH,o0Hg0-aRE3.6 : 6 al kyl -gr¢mp)' .and salts

thereof for use in photochenotherapy. or di-agnosis.. A first aspect -of the--
present invention provides a conpound for use in photochenotherapy or

di agnosi s, &aege&sBnpound being fornula |: R22N- CH2COCEi 2- CH2CO- OR}. (| )
(wherein Rgregieseifesa C or C2 alkyl group substituted by one or nore
aryl groups; and R2 i pdependently represents a hydrogen atom or an

optional 'y subs®itPetrzridy piuted brsnched ’flg'al (8- 9-aksept abl e sal t
thereof . A secoalkgbpegto@d, tdie present invention provides a conpound of

formula I: RZZI\E%I‘%%Q—@%&%D&I grggp;\lanuary 2005 - A5 a
R?, each of which may be the same or different,
represents a hydrogen atom or an optionally substituted
_alkyl group, preferably a group R';
wherein said substituents are selected from hydroxy,
alkoxy, acyloxy, alkoxycarbonyloxy, amino, aryl, nitro,
- oxo, fluoro, -SR’, -NR’, and -PR’, groups,
and each alkyl group is optionally intexrxrupted by one or
wmore -0-, -NR’-, -S- or -PR’- groups; and
R® represents-.a hydrogen atom or a Cp alkyl ‘group)
-and salts thereof for use in photochemotherapy or

diagnosis.

A first aspect of the present invention provides a compound

for use in photochemotherapy = or diagnosis, said compound being

formula I:
R%,N-CH,COCH,-CH,CO-OR* (1)

{wherein R! represent a C; or C, alkyl group substituted by one or

more aryl groups; and R? independently represents a hydroqen atom
or an optionally substituted alkyl group) or a pharmaceutically

acceptable salt thereof.

A second aspect of the present invention provides a

compound of formula I:

R2,N-CH,COCH,CO-OR! (I)



(wherein R, represents an aryl substituted C1 or C2 al kyl group, wherein
said aryl group is substituted; 2 R each of which may beztjg, @Eogr
different, represents a hydrogen atomor an optionally substituted al kyl
group; wherein said substituents are selected from hydroxy, al koxy,

acyl oxy, al koxycarbonyl oxy, am no, aryl, nitro, oxo, fluoro, 3 3-SR, -NR
2 and -PR32 groups, and said alkyl group is optionally interrupted by one
ore nore -0-, NR3-, -S or -PR3- groups;; and R3 represents a hydrogen atom
or Cl-6 al kyl group) or a pharmaceutically acceptable salt thereof. A third
aspect of the present invention provides a process for preparing conmpounds
of formula | as defi.ned above, said process conprising at |east one of the
fol | owi ng st epd¥heradn reacting a compound of formula Il

R22N-CH2 COCH2 - RHA@R &sénth Ly ). (pherejn X represents -a- | eaving group-or -COX -
represents.an acjd anhy%lri e agrﬁgﬂsb’gﬁ'lfﬁ“ﬁ?di‘g OB C2f kvl | groupl FheHaS
defi ned above)S¥{ Fdnpeanrdig wabstdicacdd; i s as defined above); and (b)

converting a gopedsd &f f9L | j,nto a pharpaceutically acceptable salt
thereof. A fourth asHect "ot Hthrngeﬁc]ﬁ)ree fEh PR 1 bfetsnby i tesespiar naceut i cal

conposi tion cdRFi%9eRgR P enpaunet imsatbf isnbsk iaoye al%la?mgr- maceutical l'y
accept abl e sakindreeneadia tGaLREL, W Lh, at . | east one pharmacCéutical Iy
acceptabl e carrier or excipient. 37 Jancst§cSBosrom diydroxyy milkokyaspect of

the present i AV&NPTdn Prka¥yeraboaylose, afmiao, ,a3apPeLNId, askglelh ped, above or a
phar maceut i cal-bg? acempt amepﬁl Ul[Esher ea{) for the preparation of’a
t her apeutic agegt for use. in %ﬁo e R8O HE QH‘X} 95PVR ¢ aghbstwaldyagent
for use in di HYnDSIWARIshx (e aensemoraof-ot hengir psant oknvgALi N, povides a

3 r
prOduct R represents a hydrogen atom or Cr¢ alkyl group} or a

pharmaceutically acceptable salt thereof.

A third aspect of the present invention provides a process
for preparing compounds of formula I as defined above, said

process comprising at least one of the following steps:
(a) reacting a compound of formula II
R?,N-CH,COCH;~CH,CO-X (I1)

(wherein X represents a leaving group or COX represents an acid
anhydride group and R’ is as defined above) with compound

"of formula III
R*-0OH (I11)

(wherein R' is as defined above); and

(b) converting a compound of formula I into a pharmaceutically
acceptable salt thereof.

A fourth aspect of the present invention prévides
. pharmaceutical composition comprising a compound as defined above
or a pharmaceutically acceptable salt thereof, together with at

least one pharmaceutically acceptable carrier or excipient.



conprising a conpound as defined above or a pharmaceutically acceptable
salt thereof, together with at | east one surface- penetrabpggm§§§baﬁgng
agent, and optionally one or nore chelating agents as a conbl ne
preparation for sinultaneous, separate or sequential use in treating

di sorders or abnormalities of external or internal surfaces of the body
whi ch are responsive to photochenot heraphy. A seventh aspect of the
present invention provides a kit for use_in | photo chenotherapy of

di sorders or abnormalities of external “of Tnternal surfaces of the body
conprising: a) a first container containing a conpound as defined above or
a pharmaceutically acceptable salt thereof, b) a second contai ner

containing at |east, one surfa enetrati. i Si] gept, . 2R0¢
optional | y:c) ones"%)lrf%rmar‘s ec%e‘ﬁ%:tt P‘% '§gent sfgg%rﬁlgz):nnéid ei-c%h W =
first contatommouwwd an defild dboontaai aghardacaitghahlasyweeptafle kalpr esent

i nvention provi.des h f_iln vitro. di k b j tL.es or

di sorders btgll{)ee{%g%/i ?i%l[r?lg;%ﬁpgr%lfl noéé i Fﬁ%%ﬁﬁé?sﬁfg%o?ggr%ﬁ {#elnt , ‘said
met hod comgrdtsichgrathdrepky. thea fdilalgowivig sgays fof )used ox AhgEnsild - body
fluid or tissue with a conpound as defined above ii) exposing said m xture
to light iii) asCeftEHiAMREItnert | direpProvent| ipicasten@REOVARES 3 ProgBfibari ng
the | evel obohptifiegCanedhpbont QRL 8O ineHEMRNE- 02 PRAMALYeAQ@R11y 5 C

Det ai | ed Descrllffg gn As used. herein, the term"al k{l ", unless, stated

ot her wi se, PATTHIFESCamgtl Sherest- shegathendiikh 2y dleast org rixfReechai ned or

br anched alj}i)&hiiiﬂa@:iSﬂths&E@ﬂlgo lageHNS AhHr @ ednhVOf Qnar HP il P YRe1 It
unsaturated al kyl groups_.may be nono- or pol yunsaturated and i ncl uge bot h

al kenyl andHNYn9F YrmpingshpasBattdeBdf Ut Hékw S@eous yctERMBEPsOfay -

contai n up depuéftabDse HRWENGKEind! dbbradF-0¥PSaHndh PE 1 WE tQedbhal
preferably up.to 8, _parti cul arl%/ preferably up to 6, especially preferably
or internal 'surfaces of the body which are responsive to

photochemotheraphy.

A seventh aspect of the present invention provides a kit
for use in ;photochemotheraPy of disorders or abnormalities of

external or internal surfaces of the body comprising:

a) a first container containing a compound as defined above or
a pharmaceutically acceptable salt thereof,

b) a4 second container containing at least one surface

' penetration assisting agent; and optionally

c) one or more chelating agents contained either within said

first container or in a third contalner.

An eighth aspect of the present invention provides a method

of in Vitro diagnosis of abnormalities or disorders by assaying a
sample of body fluid or tissue of a patient, said method
comprising at least the following steps:

i) admixing said body fluid or tissue with a

compound as defined above

ii) exposing said mixture to light

iii) ascertaining the level of fluorescence, and

iv) coﬁparing the level of fluorescence to control

levels.



up to 4 carbon atons are preferred. The substituted al kyl: Rl groups may be
nono or poly- substituted. Thus suitable Rl groups incl ude;f e

al koxyal kyl , hydroxyal koxyal kyl , pol yhydr oxyal kyl hydronyYJgﬁmﬁ%%&&i

poyal kyl eneoxyal kyl , oxaal kyl, pol yoxaal kyl and the like. The term"acyl"
as used herein includes both carboxylate and carbonate groups, thus,

acyl oxy substituted al kyl groups include for exanple al kyl carbonyl oxy

al kyl . I'n such groups any al kyl ene 27 January 2005 WO 02/ 10120

PCT/ GB01/ 03336 - 6 noieties preferably have carbon atom contents defined
herein for al kyl groups. Preferred substituted al kyl Rl groups include

t hose carrykﬂgtqne or nore oxo groups, preferably straight-- chained C4-12

al kyl (e.g. crpbi substituted by one, two or three
(preferably two or three) oxo groups. -Exanples of such groups include - -
3,6-dioxa-i.- octyl_and 3, 6, 9--trioxa-|-decyl groups. Particularly

preferred substi tu%%d‘sﬁ@%erﬂingrbh@stemmwawﬁtw, benLES i n, conpounds of
formula I i ncxbmiclferwﬁbﬁiabtmhesp% rC -4 al kyl, ﬁ%ﬁa&ﬁ arly
preferably. (Gb.os ¢4 alkyl (e g. T % sUBSYT t ek ( pasfldcabl v
termnal |y subst |t§1§ eg?‘af) edroRrYranghedoal Pplediete ashtwdfatlegiqups i ncl ude
phenyl , di phé&®ga étﬁdnhp&ﬁédzﬁrﬁsﬂgﬂjgl er .0.. 5 or . 6-nenbered,
het er oar omat ggeupse q&g“&&gfhen | “an Bguéﬁgaﬂ%ﬁ%ﬁ“ﬁﬁ?“*%éﬂﬁéﬁves
optionally be guggtit t'ed, - ﬁﬁﬂ§uﬁ§a%#%atﬂdrandaidbauge PR or two)
Cl-6 al kyl gfd ﬁgy%p@Qﬂeﬂkﬂyqyljgrpu@kabnleééggt (Y. alkoxy (e. g.
met hoxy), ni&téh éhQEEPM1}p3£ﬁ¥O'Or trifluoronmethy éF‘ 158ui t abl e
het er oaromat i ¢ _gr oups irlc?l.u e tﬁ&?e“@oﬁ?a‘*%iﬂ’f@“m- | Eawevegneahiqr oat om
sel ect ed fréﬂ?ggﬁﬁ“ ntgindmngr upnto mbtrpﬁﬁggraﬁiﬁrgﬁeggeg het er oar omat i c
group is pymaditiecul@ep ﬁ*i’@ﬁ‘f@&%jﬁ?KS }QS%%t ted a k.yé}gr oups RL incl ude
acyl al kyl , Kk et hyl, “al koxyethyl<a | ESRFEAGRYY preferabl
% quc:& D atems are preferred. Y
The substituted alkyl r!

) groups may be
st D Y be mono or poly-

Thus suitable R* groups include for example

alkoxyalkyl, hydr.oxyalkoxyalkyl « Polyhydroxyalkyl,"

4 !

carboxylate and carbonate groups, thus, acyloxy

substituted alkyl gréups« include for example

alkylca nyLoxy :
ky carbonyloxy alkyl. In such groups any alkylene



roups. or acyloxynmethyl, acyloxyethyl and acyl oxypropyl groups, e.g.
givaroyloxynethyl Preferably said branched al kyl group 'QTﬁQ&ﬂﬁ%ﬁbds
a. C4-8, pnebesphby a C5_%. straight chain al kyl group ﬂganched by
substitution with one or nmore optionally. substituted cl-BCHGER)A38 g,

Cl-2 al kyl) groups, thus formng preferably a C6-9 al kyl group. In t hose

cases where R is a branched al kyl group, € this is preferably
unsubstituted. For .exanple R may represent an unsubstituted, branched

£ 1. hgy carkyp, atem coﬁseutsCﬂefahkal Wiere
C5_10 al kyl gMSdFticsy é)fr@r @&a}a y hegegca g
R representsharsmhswb&ubﬂdyql@xbuggoup, 27 January 2005 WD 02/10120

- - f the ubstituents are aryl (e.qg.
Eﬁgﬁ§?$1293gfﬁoxy Wﬁl%ﬁ%ﬁ%ba Wéﬁ%& e§% M%s?fﬂiﬁQRPS Imfesiden those
particul arly peetgingd oheabur ewoRe - baprgseﬁps, pﬂ?f@@éb@?abt¥%%%%€f;fz;eg
branched C5-30y, rou S, rou
strai ght cha?néééxégaallﬁl%#i é E% (%éPé§B§¥ éﬁ*%ﬁ%hﬁéisﬁﬁQﬁﬁﬁ%bly a
C5 $ (e.g C5 BY @BF.abkgl ogr Shpee Hpanthreabby suhsmrtuhr@@)Wbi? one or nore
SUDSt 1t Ui on'y o e et o B e S o Ua &%‘éﬁgg{’? W38 58 FOR A o al koxy

substitution s ef er.abl om ©of
substituted afk 2l R ¥pPéFEF8§Py1ad@ﬂYerIQﬂRﬁkyI group, wherein

preferably sald arghrgieupaisy §ﬂé§ériéaegab§§ |a1$yffﬁﬂgglﬂps
substituted erﬁ.?% rﬁrg?%}% £nt$?@q,?}m ﬁ\;ya%oagﬁ?ll&,%)s( urdudsy eferabl y -
met hoxy) , quoro ro
sai d al koxy gheuplieyikulsteferalbyC, ordketl, mpeetheil hen yabkexkraheyps,
whi ch C, or C; alkyl (e.g. methyl) substituted (preferably
terminally substituted) by an aryl group. Preferred
aryl groups include phenyl, diphenyl and monocyclic §-7
nmembered, e.g. 5 or 6-membered, heteroaromatics,
especially phenyl and such groups may themselves
optionally be substituted, for example by one or wmore
(e.g. one or two) €, alkyl groups (preferably C,, alkyl,
e.g. methyl), alkoxy {e.q. methoxy):. nitro, fluoro,
chloro or trifluoromethyl groups. Suitable
- hetercaromatic groups include those containing at least
- . one heteroatom selected from oxygen, sulphur and
nitrogen. A preferred hetercaromatic droup is pyridine.
Representative substituted alkyl groups R! include
acylalkyl, alkoxymethyl, alkoxyethyl and alkoxypropyl
groups or- acyloxymethyl, acyloxyethyl and acyloxypropyl
groups, e.g. pivaloyloxymethyl.
Preferably said branched alkyl group in formula I
is a C,3, preferably a Cs.s straight chain alkyl group
which is branched by substitution with one or more
optionally substituted C, alkyl (e.g. ¢, alkyl) groups,
thus forming preferably a Ces alkyl group. In those
cases where R! is a branched alkyl group, ‘this is
preferably unsubstituted. For example, RY may represent
an unsubstituted, branched ¢, ,, alkyl- group, preferably a
€ akkyl, e.g. ¢ or C alkyl. ' _
. Where R' represents a substituted alkyl group,



groups may be further substituted. In a further aspect, the present
invention provides novel conpounds. Thus the present invertj,Qn,Rreysdes
corrpound%g(?f ;or»timl al, R2N CH2COCH2 -CH2CO-OR1 (1) (wherein R :
represent O 841U i onal |y substituted branched C5-30 al kyl PgHEBH/03336
preferably a C6..9 al kyl group, conprising a straight chain C4-29 al kyl
group, preferably a C4-8 nore preferably7a C5-8: (e.g C. or C6) alkyl
group, branched by substitution with one or nore Cl1_6 al kyl WO 02/10120 -
8 27 Januar \eswesiably/ oBEF£03BBp ghoupshsipriientabl areCamyl G21gaher ein
sai d site of pigdibsty LYkl 9Michyaln £2h Ofay? (HAREL) fo @t ituted
anon- heteroarpomati c aryl subs¥i t ut e}()*] a?}ﬁy%“group, g?ﬂsﬁ%lyuge& or C2
al kyl group, wheref#22ail arpprriyrelarls Ripkerred dtatatped al |y preferably
substituted byemresascgore al kyl (e.g. Cl-2 alkyl), -alkoxy (e.gl methoxy),
fluoro, chloro, nitro or., trifluoronethyl groups, or _an al] koxy substituted
al kyl ‘group, pref e?’?;\b‘l"ff/thor(lfiﬂ%rS‘é%g%’rq%iﬁe‘grt&fﬁ?dﬁﬁ%r%m abrat GIIEP gr oup
is substituted byprefetaibky groupaldylamraidgXyeoiprdingubstituigdewi th an
al koxy. group which, r furt her bstituted, R2, each of
whi ch” may be the saﬂn%%reé"d%f fggg‘g%f,gééogépr%E%E?Eaéfﬁyﬁr #n WS or an
optional Iy substi tReskkerabkyla ioupe-@ §s argfoupIRy)L gmedipwherei n said
substituents are sakacdieal f5e YA Q1 o WP orftf W0 c kyl
al koxycar bonyl oxy, am no, arlgl, nitro looxo, T t?or 0, -é%e -'NI-‘Q 3% 4nd - PR32
gr oups, groups, préferably €, or C,, wherein said site of
- substitution is preferably at C2 or a higher C
atom,
or
an aryl or alkoxy substituted alkyl grdup,
preferably a C; or C, alkyl group, '
-wherein preferably said aryl group is
substituted, especially preferably substituted
by one or more alkyl (e.g. C,, alkyl), alkoxy
‘(e.g. methoxy), fluoro, chloxro, nitro or
trifluoromethyl groups,
and : .
-preferably‘said:alkoxy group is SUbstituted by
“ , one or more further alkoxy groups, which
s S _ groups may be further substituted.
In a further aspect, the present invention provides
novel compounds. Thus the present invention provides
compounds of formula I, R

R%,N-CH,COCH, - CH,CO-OR N

(wherein =
R' represents .
an optionally substituted branched Csj, alkyl group,
.preferably a €4, alkyl group, comprising'a:straight
chain Cy_5 alkyl group, preferably a-Cba;rmOre
preferably a Csy {e.g Cs or C) alkyl group,
- branched by substitution with one or more'CPg-alkyl



and said al kyl group is optionally interrupted by one or nore -07, -NR3-,
-S- or -PR3- groups; and R3 represents a hydrogen atom or @ j&h 2@65j<yl
group) angyo phispceutically acceptable salts thereof. Pr eferaﬁy R2 are
bot h hydrogen atons and. thus in a preferred feature, th@GIfeRHBES.

provi des substituted benzyl ALA esters and optionally substituted branched
C6-9 al kyl ALA. esters, which may, be usef in.nethods of the invention.
Thus preferred conpounds of the |nvent|on or-for use in nmethods of the

i nvention conpri se -y BFeteyrblyACA @st@r., whemetihybapdntyiiteAbAs- est er

| -ethyl butyl ALA estertitdtdod aet Byl c2l o ngyhlékéreétggombenzyl ALA ester
P--nethyl benzyl ALA.ester, p-nitrobenzyl” ALA ester, p-
[trifluoromethyl]:bénzyl ALA ester, p-fluorobenzyl ALA ester,

~4-chl orobenzyl ALAae@p@rhegem'eawmbemzyhrymg\uggtg@m@@ayaﬁ@@ﬁ g 92/ 10120 =

PCT/ GB01/ 03336 9 | benzyl _ALA ester rrpoun 5 of the
i nvention or for ugg’%:fﬁ&?%gg %nv c{y@ a'ZL% Ve 5?85ar‘§%eﬁﬁ?ﬂgs'§‘%§n§wb

processes and pro@é‘ﬂ’HPeéSV\EPbSRh'@uheqin ehpealallprpmkefeﬂﬁlyatl on of

mul ti-functional cetupedigdstednsyesREChAl S tion, As in the
art, such esterlflggtl on ofe n%%rrpoun ds [hizgl%@g ve(:eg ot erbclﬁ liﬂ’(rﬁm
deprotection of apBroptyaf®-gr ofpsheth: t hksowr ychlmro r aguinedgr oups

remai n active and takélpardbmeﬂ:hyhegré@@,tl on under the conditions of the
esterification. Thus for exanple the substituents of substituted alkanols

used to prepare the esters may be protected during esterification.
Simlarly the NR22Yraliown $lﬁmstmnmmmdt]q01ntgﬁdm§| @_g-etf@ﬁmr}ptépé 0
conmpounds of formyga ¢ 10 te action

deprotected thereafter a%chﬁggggécﬁbggfgepﬁggg f’é%fﬁa%au%%s are well
known in the art fOFPTHEHthatad dietdfoxyamions,i ves anand kioxypaycugul ar

esters of well knmmbsﬁﬁﬁdﬁaﬁﬁhﬂﬁxaﬁﬁ%ﬂk&qﬁéﬁﬁﬁbewﬂggﬁlﬁaE@erP§§§ﬁ§lve
may be further substituted,

R?, each of which may be the same or different,
represents a hydrogen atom or an optionally substituted
.alkyl group {e.g. a group R'); and
wherein said substituents are selected from hydroxy,
alkqu, acyloxy, alkoxycarbonyloxy, amino, aryl, nitro,
oxo, fluoro, -SR’, -NR?, and -PR’, groups,
and said alkyl group is optionally interrupted by one or

~more -O-, ~-NR®-, -§- or -PR’- groups; and

» R’ represents a hydrogen atom or a ¢, alkyl group) and

pharmaceutlcally acceptable salts thereof.

Preferably R? are both hydrogen atoms and thus in a
preferred feature, the invention provides substituted
benzyl ALA esters and' optionally substituted branched
Cs-s alkyl ALA esters, which may. be used in methods of
the invention. ' -

Thus preferred compounds of the invention or for
use in methods of the invention comprise 2- methylpentyl

fALA ester, 4-methyl pentyl ALa. -ester, l-ethylbutyl ALA

T_ester 3,3-dimethyl-1- butyl ALA ester, benzyl ALA ester,
p- methylbenzyl ALA ester, p- nltrobenzyl ALA ester, p-
[trlfluoromethyllbenzyl ALA ester, p-fluorobenzyl AlA

'_ester, 4- chlorobenzyl_ALA_ester! 3- methylbenzyl ATA



G oups in.Organic Chem stry", Plenum 1973 and T.W Geene in "Protective
Groups in Crganic Chem stry”, Wley-Interscience, 1981. ba janfidH bb&s
aspect, §a§ B ent invention thus provides a process for preparing the
conpounds” of ‘H invention or for use in the invention, WeHEBYXI33% f or mi ng
an ester of the carboxy group of a 5- am nolevulinic acid. The invention
can thus be-seen to provide a process -feor.preparing the conpounds of the

i nvention or for use .in the invention, conprising reacting a

5- ami nol evul eskter. andd2- métaylb&heyﬁfhanlesd@rlvative' thereof, with an

| k I t th t | t hi
aspect of the | nveREi BRREGRBUEISE GBF obLEmF oD o BpEPT Ag Copotids of

formula I, mnVehtppocmss benprepesedt ubtagt soarsdatdt heofestewi agd steps VWO
02/ 10120 - 18 obamuteacting.- ﬁnswﬁp%néhg gerﬁy{ad%l@;tfégy%

|

PCT/ GB01/ 033 wherein represents a IeaV|ng
group, for eRatblefdnchigrakyroypeupdsa fafogepeaiakiBr al koxy group or COX

represents assaekdfaphydbhde §50KACAAdIR2chS @ﬁtheé@éﬂbefore defined) with
a conpound wherejn RL is as herelnbefore

defined) : aﬁﬁ£%6$yé8ﬁ5éPPuﬂ5 SO%Bﬁﬁ%G dUBY IRYRHYR. PFoFREhion and
phar maceut i cdepyoaecepbabbs approphﬂaeefgrdﬁpsrsmmhltmabfoﬁlppﬂﬂa) may

wator, acet orodiFaRT bR Ll PR REERL Bl LI BBt ere. At
tenperaturesrﬁﬁctbpﬁh@n@@rlthg C@Dﬁntl@mStm@‘Mhat%ﬁ@§r¥ﬁ¥¢%nnmmy at anbi ent
tenperatur eSthus for example the substituents of substituted
alkanols used to prepare the esters may be protected
during esterification. Similarly the NR,” group on the
compound contributing this group to compounds of formula
I may be protected during the reaction and deprotected
thereafter. Such protection/deprotection probedures are
well known in the art for the preparation of
derivatives, and in particular, esters of well known
amino-acids, see for example Mcomie in "Protective
~ Groups in Organic Chemistry", Plenum, 1973 and T.W.
Greene in "Protective Groups in Organic Chemlstry"
.Wiley-Interscience, 1981. ' A

In a further aspect, the present invention thus

- provides a process for preparing the compounds of the
invention or for use in the invention, compriSing

. forming an ester of the carboxy group of a 5-
-aminolevulinic acid.

The invention can thus be seen to provide a process
~for preparing the compounds of the invention or for use
~ in the invention, comprising reacting a S-aminolevulinic

- acid, or an esterifiable derivative thereof, with an
alkanol or an ester-forming derivative thereof.

:Moré particu1arly,‘this‘aSpect”of the invention

Provides a process for'preparing compounds of foxrmula I,
which process comprises at least one of the follow1ng
steps: ' ) '



The conditions of the esterification reactions will depend. on the al cohol

used and the conditions may be chosen. such that maxi munpyighch 50%?

ester is QhH3 ?o Since the, esterification reactions are reversi

equi librium reac Ions, reaction conditions may be sel ect e8CT/GBOU0IBIQ Way
~that maxi mumyield of the ester product is obtained. Such. conditions may -
be obtained by selecting a solvent whichiios -capabl e of renoving the water
formed in a tyrlcal esterification reaction by formng an azeotrope with
wat er. Such so )ent§e%?’élﬂ@x®n%¢mﬁ>®@udbqfafmmla: Ihydrocarbons or others
capable of form ng azeotropes with water, e.g. sone chlorinated

hydrocar bons. such as chloroform For the formation of the |ower esters of
5-ALA the equilibrium reacti FFeTaFzCREHMTHER-Xt 0 t he est &FIbi de by using a
| ar ge-excess-of - 27--January 2005 WD-02/ 10120 PCT/ GB01/03336---- 11 the
al cohol. Wth (ghnaq e&t}grs t he ec |I|b ium may be driven towards the ester
product by using a Targe extesEn 2R groumgstiery fexearde meact i ons

are wel | - knowtvidraxwl aytoud,ora (—:bea'qug@ aafo{ﬂeﬁ_{:rd]_ fbygrs;,%g,l f%@x in "The
5

chem stry of nd..es ers
| nt er sci ence 11{]‘[1:?9) and Hourﬁ \fgsﬁrﬁl e cﬂé‘??updé‘rndORgaﬁFs%ﬁe Cheni e, Band
E5, " Car bonsatF&F dhe sefsiaadon- deri vat e" p. 504, Georg Thiene Verl ag,

1985). The formati (N‘j_t(ﬁ A nRbne $ 10 A s are described in-Band
XI/2 of the sane series, (Houben Wyl , uﬁodgﬁl der Organi sche Chem e, Band

Xl/2, "Stlckstoffverblndungen"' p. 269 Georg Thieme Verlag, 1958). The
reaction of step (a) wll convenaénghy be carried out in(f presence of a
catal yst, eg. an |norgan|c or organic acid or an acid bindi'ng agent such
as a base.. The conpounds used as-starting materials are known fromthe
literature, ahtdhPRedEnR chsess dvmmeinbetdye defined); and

(b) convertlng a compound of formula I into a
pharmaceutlcally acceptable salt thereof.

The reaction of step (a) may conveniently be
garried.out in a solvent or mixture of solvents such as
water, acetone, diethylether, methylformamide,
tetrahydrofuran etc. at temperatures up to the boiling
point of the mixture, preferably at ambient

- temperatures.
The conditions of the esterification reactioné will
.. depend on the alcohol used and the conditions may- be
chosen.sgph that maximum yield of the ester is obtained.
Since thg esterification reactions are reversible
equilibrium reactions, reaction conditions may be
- selected-in such.a way that maximum yield of the ester
| product is obtained. Such .conditions may be obtalned by
| selectlng a solvent which is capable of remov1ng the
water formed in a typical esterification reaction- by
‘formlng an azeotrope with water. . Such golvents are
.exemplified by aromatic hydrocarbons or. others capable
;of formlng azeotropes with water, e.g. some chlorinated
V.hydrocarbons.such as chloroform. For the formation of
the lower esters of S5S~-ALA the equilibrium reaction may
,lbe drivenﬂto_the ester side by using a large excess of



.avail abl e, or may be obtained using nethods known per se. ALA for
exanple, is available from Sigma or from Photocure ASA §$Ugnmy?

ment i oned_above, the conmpounds of the invention or for use acco &lng to
~the |nverwp(9f‘/%’r(} take the form of pharmaceutically acceb@ﬁ'ﬁﬂ@l/@é&is Such
salts preferably are acid addition salts with physiologically acceptable
organic or inorganic acids. Suitable acids -include, for exanple,
hydrochlorlc hydr obrom ¢, sul phuric, phosphoric, acetic, lactic, citric,
‘tartaric, stbeialeohadlei Hithupkher aﬁueasctdndaleemaﬂﬂsuum-lymyopﬁobl c

alts Iy Al sareoanenbaalh bhePeatucehriiuct P AP Ph AL LAl on

Appropriate salts_ include exanpl e. acet at
citrate, hydPbchi®rpaed. naleate nmesyl ate, nitrate, phosphate, sul phate,

tartrate, ol-eate, Bitearafecat®syl 2bBcreahsi 48 wdEBO HARE 1 PURS S 4m —and -
sodium salts. . Pr ocedur s for 2005 V\D 02/ 10120 PCT/ (B01/ 03336 -

7 Jan
12 salt fornh?¥ of*ar8 %onegnéﬁﬁﬁﬁFg?ﬁ breSapl Patahght i'Fed above, the
conpounds of ¢hemLHVBﬂtoﬁnthandafbbxy$ECaacﬁdghdnﬁtésﬂdﬁ%w NVv@gH.i an ,and

their salts Zé;avgogal t@pégsg%%ﬁg%c%gg %&&ert}vﬁﬁy%n%%oden

phot osensi ti e&r_opert I es renders hem
phot ochenpt het®® g%nh@@h@sChﬁmiﬁrtﬁ@dﬁ@ec'tcmmmmnd i nvention

accordingly pﬁé@g@ﬁg@@kéﬁaagggeggécal cospPsidd conmpound as
descri bed her el nbefore, or a ar maceut ically csa}[é‘l']ce rgprfe%lseglgt %t her eof ,

toget her with-281) | eakge oﬁ%rmi‘)gh‘?‘ﬁn%%u@?%h‘{’ate‘éﬁﬁ &t @W‘léb@claﬁlléﬁ?t aren a
further aspeclesdiitsedisn pravd der/f ophaidBeaw a3l &0 MERieaN He

93,
SRR T D T S T T A
of a conpound‘%t@@@wﬁﬂfwrbm@rm@mwep @6%g qmlwrgr&m&utuecabh:yag(;cept abl e
salt thereof,; 0 the

The reaction of step (a) will conveniently be
carried out in the presence of a catalyst, eg. an
inorganic or organic acid or an acid binding agent such
as a base. _ ' -

The compounds”used'as~étarting materials are known
from the literature, and in many cases commercially

‘,available, or may be obtaiped using methods knoWn“pgg
ge. ALA, for example, is available from Sigma or from
Photocure ASA, Oslo, Ndrway. _

As mentioned above, the compounds of the invention
or for use according to the invention may take the form
of pharmaceutically acceptable salts. Such salts
preferably are acid addition salts with physiélogically

- aceceptable organic or ineorganic acids. Suitable a01ds

- include, for example, hydrochloric, hydrobromlc,
sulphuric, phosphoric, acetic, lactic, citric, tartarlc,

.- succinic; maleic, fumaric and ascorbic acids. -
Hydrophobic salts may also conveniently be produéed by
rfor*example:precipitation Appropriate salts 1nc1ude
.for example acetate, bromide, chloride, 01trate,

- hydrochloride, maleate, mesylate, nitrate, phosphate,
sulphate, tartrate, oleate, stearate, tosylate, calcium,

meglumine, potassium and sodium salts. Procedures for



preparation of a therapeutic agent for use in photochenotherapy, .and
especially for the treatment of disorders or abnornmalities gf b al or
i nt ernal 8¢Sy of the body which are responsive to photoche mﬁg ﬁ%?a

The abnormalities and disorders, which may be treated acc%?ﬂﬁﬁ@”ﬁ@mihe
present invention include any nalignant., pre-mal i gnant and non-nal i gnant
abnormalities or disorders responsive tol%hotochenntherapy eg. tunours or

other-gromﬂhsfﬁiﬁbﬁz)dlsorders such as psoriasis or actinic keratoses and
acne, skin abr TR Bt R&e RsEeaddenadr imnthet pals eg. bacterial, '

viral or fungal I Iﬁ@@ﬁemﬁ%ne@ral:@@m'{ﬂle %%n&‘sr5§ 'tﬁfeeg.h'v%?l%l Lhe
.invention is cularlé_SU|ted t rea nment of di seases,

disorders or & orﬁﬁiﬁile R&SE Ryt 1“W€§Féﬁ§ ard theiedsedtehi ch the
- conposi-ti-ons. luﬂuyvmduahlee@Mmemmﬁhogdc@ne@m@p@rthésusggmgg&e; in a broad -

sense to incl r nd external body
sur f aces mhic%gﬁtkﬁgggﬁgﬁ%ggg g%&? 3&Fﬁz 6f Orﬁﬁg?5§05ﬁ8§3§§eﬁui3asbe
treated accor #RFochemeshiemapautds fgehdde the skin and all ot her

epithelial and serasahguct-aggsecikneughag régénﬁxfﬂpéﬁt%fiosa the |inings
.of organs eg. _the reSﬁlratory, gastro-int stlna and genrto-urinary

tracts, and gPERGEHPERYIREPYIARPCR BRBEPa6REbicathcomppsatasn(e. g. |iver,

hai r foII|cIesomprhsiﬁbaaeeUﬁpoghandﬁ d&EHﬁBB%dgﬁ@£Q§mbé§bk¥ar%rgéands and
h surfaces 1nclude for

sem nal vesi addition to ski C
exanpl e t he I?h?%éag?uFﬁga%; i ScePhﬁglgnﬁﬁ%EtEF%ﬁ?%ﬁd tAgether n¥itam Such
surfaces may anéeashcbudepbavmaceutﬂoamedarﬂléheaboﬂycipiéﬂm4ng exci si on

of diseased or cangﬁr u r vifies ow ng the excision
of tunours SUCH? ?o%%%tﬁé enpr a ecg 2%??%%e%£ %ﬁy%ﬁééu%e (i) skin and

conj unctiva; P ?m?ﬁ%uF¥%@%gC%mP@ﬁéth@Ethaspﬁ%ﬁgwmbedchﬂxmtnmnﬁprsionach
i ntesti nes anfornthest sgak medicament, e.g. in photochemotherapy or

diagnosis. _ ‘ .
In a still further aspect, there is also provided
the use of a compound as described hereinbefore, or a
pharmaceutically acceptable salt thereof, for the
preparation of a therapeutic agent for use in
photochemotherapy, and especially for the treatment of
disorders or abnormalities of external or internal
:surfaces of the body Wthh are responsgive to
photochemotherapy
The abnormalities and disorders which may be
treated .according to the present invention include any
malignant, pre-malignant and non- malignant abnormalities
or disorders responsive to photochemotherapy eg. tumours
- or other - growths, skin disorders such as psoriasis or
actinic_keratoses,and_acne,,skin.abrasions,_and other
. diseases .or infections eg. bacterial, viral or. fungal
infections, for‘example‘Herpes virus infections.  The
;invention‘is particularly suited to the treatment of
- diseases; disorders or abnormalities where discrete
lesiqns.are formed to which the compogitions may be
directly applied (lesions is used here in a broad sense
to'include tumcnrsnand the like).
.The internal and external body surfaces which may



appendages; rectum and anal canal; (iii) the lining of the nasal

passages, nasal sinuses, nasopharynx, trachea, bronchi, gng,hp 50l es;
(iv) the ‘vaqjkﬁgvgf the wureters, urinary bladder, and urethra; (Vv) the
lining of 't gina, uterine cervix, .and uterus; (vi) tHel’/GE#43836a] and
visceral pleura; (vii) the lining of the peritoneal and pelvic cavities,
and the surface of the organs containedi®ithin those cavities;' (viii) the
dura wmater and neninges; (ix) any tunors in solid tissues that can be
made accessi bP& PEEPHOR 0REEPHEINAGED g inveptisn Harckidedhey skin time of
surgery, or vhadaallopthéal epibhelispeiiebdiy-ouoharnged e.inthegin

.conpositions of the_invention nma ormul ated in conventional manner

)i _ _may_be
with one or nbPE PRTEHE CGLEPFY: BT eptutids & A e%x &1 ent s,
-accor di-ng -t o réepimaiguey, weh st kooime st il arid géieit-apprepst ate, ino-a o
preferred asp . thesi g onpqunds .of, mosi tions according to
the 1 nventi on_&g%%%st e%lgcliigié%,%é ?@tﬁbépc%% g@&&hateﬁ%’gy f&t(?clsé\? g or' heat™
sterilizationsubbier® Oe.af tbivex héhaiddifidldniclefs aviddr reedracemusexci pi ent
where that i SgP4RSeNtns r OV g8 steyyi;l 2/ 10120
PCT/GBOl/OSS%% .14 t?%rﬁ%?ﬁﬁggns: 'é%ﬂﬁggfgf8%%3%%§¥%§pg%w¥%%gtered
topi cal |y, or¥fFicHRskystBhiedisionmdin ddie eFipositidnsunfagesef erred, and
i ncl ude gel's, iG¢Pads, fo NEfRbFe Y DiSindPUORRe BR)IHRS, t3el Cks, soaps,

powders, pessaries, aerosols, . drops al utions and any of the other
convent i onal e%‘%%‘?‘?‘?ﬁi:]e’ﬁ?i c??b“?ﬁﬁ‘pq%el Thr t SUEN FTEHES S Sy BRY Qhﬂocreams

!

may, for exanptelude cdoimidatBokmed hiranheqbedys forl laWindaseistibh t he

addi tion. of [ [ ' . rs ll'ing S. t.i.ons may be
formul ated wit %ﬁga%uée&(;u%&g%g% y a;%e"LS glr?de 1 ﬁg%ﬁqtﬁl é:‘e"wjé[(_r%éfe? al so contain
one or nore fMAawimg ddie mxpiaitmel susourdi sycht isckdAmgser  col ouri ng
agents. Powders nayxc@forafdiMdded indl dnefiude: (i) skin and

. conjunctiva; (ii) the lining of the mouth, pharynx;

cesophagus, stomach, intestines and intestinal
appendages, rectum, and anal canal; (iii) the lining of
the nasal passages, nasal sinuses, nasopharynx, trachea,
bronchi, and bronchioles; (iv) the lining of the
ureters, urinary bladder, and urethra; (V)'the:lining of
the vagina, ‘uterine eervix, and uterus; (vi)  the

~ parietal and visceral pleura; (vii) the lining of the
peritoneal and pelvic cavities, and the surface of the

- organs contained within those cavities; (viii) the dura
nater and meninges; {(ix) any tumors in solid tissues

~'that- can be made accessible to photoactivating light

~e.g. either directly, at time of surgery, or via an
optical fibre inserted through a needle. _

- The compositions of the invention may be formulated
in conventional manner with one or more physiologitally
racceptable carriers or excipients;'accordiﬁg to |
techniques well known in the art. Where appropriate, in
a preferred aspect of the iﬁventibn;’ddmpoﬁnds'or
‘compositions according to the invention are sterilized,

~ e.g. by yv-irradiation, autoclaving or heat’ =
sterilization, before or after the addition of a carrier

or excipient where that is present, to provide sterile



any suitable powder base. Drops and solutions may be formulated with an
agueous or non-aqueous base al so conprising one or nore §|-}v§é)rﬁfa

sol ubi I'i sypYR6120SUSPENdi Ng agents. Aerosol sprays are conveni ent
del i ver ecsiwf r%)m pressurised packs, with the use of a sui t%\%’l'@ 6%! | ant .

Al ternatively, the conpositions nmay be provided in a form adapt ed for oral-
or parenteral admnistration, for exanpl€é by intradermal, subcutaneous,

i nt raperitone i ntravenous injection. Alternative pharmaceutical for ms
t hus incl ude %?%F‘hl%?l‘%%t ed tablets, capsules, suspensi-ons and sol utions

cont ai ni ng the aormmpo@wmﬁ\@nﬁaﬁn.fsé %ﬂmé%%ﬁ%am?ﬂe 51155‘”6
I nert. conveny % carri | uents, e.g star

| act ose, sucrose T TRheT ¥al I %cag'equmﬂ%‘élt%é‘?%mrﬁ@éﬁféﬁe
—pol-yvinyl-pyrrasid dlo'meluc&e tgebs,aozzﬂaan@,; tcarﬂtleneagjgj,l O, w@i:gb_/ngt hanol ,

wat er/ gl ycer erlso to ter pol yet ene

propyl gnggl ygoail"y(%tf eaért§ ¢ écohécfap\gacgoﬁlgffﬁet W%@lll&gOSEEEPSP&?ty o
subst ances sI? ﬁltlfcms amds @intyalolfe tiex tontes: theveatiohh® conpositions

may. additi opMdrmddaiide) |iddLcatd pgagents, wetting agents, emulsifying
aggnts 27 Jgﬁiuary 2005 WD 02/10120 %ST% 01/03336 - 15 suspending
agents, preservi ng IR S < e ADEg CAgaRES mayy, | avourkaypagenbs,

adsor ption elﬁwmﬂraa:eé Wit Wi aeRieoR@nelr akiiponageniscASAENt i oned bel ow,
on may_be fornulated so as

and the like, h 03|t| ) e I, nven
to provide qU| & -Elg)ustoa t@?ﬂ&el }ﬁ eF‘éP@a?é‘déPrt ﬂ@lléﬁﬂl y8enhgr edi ent
after adm ni &otaonen may t]d@e featmuéat elly wiehphay eageptioCcedus €5y WBh ke known in

the art. Sol | (21 g d/ bi in gnts By al so be used, e.g.
cycl odextri ngpl%icg)ilg, 9%5e éal’—lpEél é’cy%?%g r PR® °Eofipbsi ti ons may be in
any appropri &% §é§é[§]@9fro Pﬁe’ﬁlﬂGxaﬁ‘pBEeadlaQT ehbiskenimy émn | i posones,

ni 0somes, NMteloaRRekeageRRBOPADLIALES ALyt BE kbkfeq THELOMROUNG: ¢
‘any suitable powder base. Drops and solutions may be
formulated with an aqueocus or non-agqueous base also
comprising one or more dispersing, solubilising or
suspending agents. Aerosol sprays are conveniently
delivered from pressurised packs, with the use of a
suitable propellant. '
' - Altermatively, the compositions may be prov1ded in
a form adapted for oral or parenteral admlnlstratlon
for example by intradermal, subcutaneous, '
intraperitoneal or intravenous injection. Alternative
pharmaceutical forms thus include plain or coated
tablets, capsules, suspensions and solutions containing
the active component optionally together with one or
more inert conventional carriers and/or diluents, e.q.
with corn starch, lactose, sucrose,'microcrystalline
- .cellulose, magnesium stearate, polyvinylpyrrolidone,
citric acid, tartaric acid, water, water/ethanol,
water/glycercl, water/sorbitol, water/
polyethyleneglycol,,propylenéglycol,-stearylalcohol,
. carboxymethylcellulose or fatty substances such as hard
fat or suitable mixtures thereof.
The compositions may additionally include
lubricating agents, wetting agents, emulsifying agents,



of the invention may then be absorbed to, incorporated in or bound to
these forms. The concentration of the conpounds as descrlggq n&gﬁ@bagefore
“in the C%ﬂ¥8 hﬂ ons, depends upon the nature of the comou

conposi ti'0 s of administration, the condition to bé’qu"é%‘F@’a”énd t he
pati ent and may be varied or adjusted according to choice. Generally
however, concentration ranges of 0.01 -t 50% e.g. 0.05 to 20% e.g. 1-10%
(ww) are suitable.  For therapeutic applications concentration ranges of
0.1 to 50% RHFEHELRYI dasdteo PESSErTABe agengS, 0SPeebenbyg A9£WS, Lower

~doses nay befmae@u\mﬁg defeineat, aaéo@@elow %Eﬁéﬁéei\@' ca, @r es@fﬁaééf
l'i pophilic, a _concentration range of 01 to 10% 02 to 1la

(W w) ToplcaP g&ﬁ?ﬁF&PﬁaPﬁ@ﬁt§oa?nE€ §§Pﬁﬁe &1 P¥s ARG B@e %k%?eved by
- techni ques - kmhwn compad tdichs efgthbylhlvenuaen ﬂ&ycﬁéh@&ﬁhﬁlﬁie@t @@r -
approprlate grug de'b%%a% ration to e surface

8%§t ? ng nﬁ ag ase o
the area réat 64 F3 expos £6 I?&ﬁ e gc elE ?ﬁ% pﬁ% )
chenDtherapeactavefﬁ@gmediﬁatleﬁgeh aﬁmﬁhisttathomnng thenpatsenatbpn, at

whi ch the 'iQB%18§EH%“b§oE%ﬁﬁ§e %8?1 whbhn gﬂ {he nature of the

conposition, tion t treate rn1of adm ni strati on.
~ This can. geﬁ@iabn}lsénsnapﬁé%r aéﬁbéﬂlglagt @geneswmnfsalwm/q@q@c) - 16

27 January 2808§. B§E&68Q&k9§ﬁ§6(eng o} B9 02hQuirs-g TEgcisdaeiathon Wi ll in
general be applied E dose |l eyel of 40 to 200 Jouyl es/cn®, for_exanple at

100 Joul es/ cTig™POfH 1ﬁaﬁerﬂ@ﬁgf>ﬁ of PPYhEPREEBTHRTE | {osRFAt F oM nefPhe
sel ected to aghinpie asnaneeaﬁismanleuslnhmipohemos tﬁ&wswm&ﬁ;c'effect

COnventlonal$¥ﬁr§@§ﬁ?gggphx §agﬁfc1§§e8rleh8hf££§he her%ggﬂg?phyrln

~irradiated w sorption maxr hu
Thus, of the invention may then be absorbed to, incorporated

in or bound to these forms.

The concentration of the compounds as described
hereinbefore in the cOmpositions} depends upon the
nature of the compound, the composition, mode of
administration, the condition to be treated and the
patient and may be varied or adjusted according to
choice. Generally however, concentration ranges of 0.01

- to 50%, e.g. 0.05 to 20%, e.g. 1-10% {w/w). are suitable.
chr therapéutic applications concentration ranges of 0.1'
" to 50% have been found to be suitablé; e.g. 0.2 to 30%
(w/w). ZLower doses may be used when derivatives are
prepared which are highly lipophilic, e.g. a
concentration range of 0.0l to 10%, e.g. 0.02 to 1%
(w/w) . |

Topical administration té inaccessible sites may be -
achieved by techniques known in the art, e.g. by the use
of catheters or other appropriate drug delivery systems.

Following administration to the surface, the area
treated is exposed to light to achieve the photo-
chemotherapeutic effect. The length of tlme following

- administration, at which_the light exposure takes place
will depend on the nature of the'composition;—theo

- condition to be treated and the form of administration.
This can generally be in the order of 0.5 to 48 hours,



for exanple in the case of the prior art use of ALA in photochenot herapy

of skin cancer, wavelengths in the region 350-640 nm prgfgé 635
nm wer e eNﬂboyﬁﬂzo However, by selecting a broad range of Ay rhﬁgjsg for
i rradi ation, extending beyond t he absorption maxi num of the po f) t he
photosensitizing effect may be enhanced. ilst not wishing to be bound by
theory, this is thought to be due to the Tact that when Pp, and ot her

por phyrins, are £xposef 110 H @t having wavel engths within its absorpti on
spectrum it is degraded into various photo-products including in

particul ar photopr drpRdiat iopPil 1PRp penarehl beiapphiedhas a

‘consi der abl e piwa)-lfeena.\il blekUOg £6f begt Jouli&s /8RB 0Ty et ches
out to | onger Jwg]éel en beyond t he vvavelséngt hs at %\?\ﬁ%@] %Ppa'tgb?go: bs ie.
~up-to--almst r‘é p absor bs al-nbst no |l ight above 650 nm. ~Thus in

conventional phot o@henetirelepytht bé \Mg;hteﬂgéanoﬂs@rmmogmé%%gPp and

hence do not ght h ELL of Lts additional otosensitizing effect.
Irradiation Wt %%Wavb] gﬁg? ﬂ§ ) FolPTei ﬁgg%ﬂ%mr%%é) B®Pnm has been

found to be piPeirepeatig ef-fect:kveCohtrentsopallypub}aeﬂ mmﬁm A
i ncl ude the wavehengt Bg @ggh fA5eL82 %f er ct. of the aventlon
thus provides a ge B ° %gﬁotoc% %B?her eé%é'& é%é%ﬁﬁ WLy
abnormal i ti es®6f2 ?PErﬁ%@ SPHP%%%@ImQ%#meuﬁi(ﬁhalnprﬂhxhgnxxnmhu3$ ng
adm ni steri ngfbo éﬁ&mﬁié@ﬁﬁeﬂhé%igé%f t e GOFRAS I ;1 %f?éﬁﬁgﬁb%ﬁbore
defi ned, dpﬁégg [? 8 g “?])f uﬁjg 2005 © WO 02/101 3336 -
17 - surfaces ghte %? TRY abt yS T FYHEeT n wWave hpaadihendgirh theegi on
300- 800f nmh fm@;ga@’ﬁ@—%@@ -0 pmf?ﬁlbndssﬂwsﬂﬁ mﬁlﬁﬂeo%"@’{lyﬁ)éé tere?t
areas of the g eG4, r are wel no in € ar see
for exanple Van de?leery He @em 1y I?n iTHIGE © VEgEE I hs  $0X439) . For
i naccessi bl e Pé‘@?%t%q’ﬁs @?ﬁ;ﬁnctmémﬂmd yeHee adhclorpiddnu siang nopt oFal
fibres. ‘the porphyrln, the photosen51tlzlng effect may be

enhanced, Whllst not w1eh1ng to be bound by theory,

this is thought to be due to the fact that when Pp, and

other porphyrins, are exposed to light having

wavelengths within its absorptlon spectrum, it is

degraded into various photo-products including in
partlcular photoprotoporphyrln (PPp). PPp is a chlorin
and has a con81derable photo- sensitizing effect its
tabsorptlon spectrum stretches out to longer wavelengths
.beyond the wavelengths at which Pp abgorbs ie. up to
almost 700 nm (Pp absorbs almost no light above 650 nm).
lThus in convent10nal photochemotherapy, the wavelengths
used do not ex01te PPp and hence do not obtain the
benefit of its addltlonal photosen81t121ng effect.
“Irradlatlon Wlth wavelengths of light in the range 500-
700 nm has been found to be partlcularly effective. It
- is partlcularly 1mportant to 1nc1ude the wavelengths 630
and 6950 nm. B
A further aspect of the 1nventlon thus prov1des a
method of photochemotherapeutlc treatment of disorders
or abnormalltles of external or internal. surfaces of the
body, comprlslng admlnlsterlng to the affected surfaces,
e cem9031tlon as_herelnbefore»deflned,_and”expos;ng said



The compounds of the invention or for use in the invention nmay be

formul ated and/or adm nistered wwth other photosensiti zi éggﬁ# or
exanpl e or _Photofrine, or with other active conponen?gdmhlc §b0§
enhance tHe*¥Hdthchenot herapeutic effect. For exanpl e, (ﬁﬁfﬁ?mﬂﬁmﬁgents
may beneficially be included in order to enhance. accunul ation of Pp; the
chelation of iron by the chelating agents prevents its incorporation into
Pp to formhaem by the action of the enzyne ferrochel atase, thereby

| eadi ng to a BuTatemp tof FghtThergfuaddandiot lighy aff b wavelesceihanced.

Anlnopolycangggidﬁ:gyaigdauﬂﬁnlﬁa&.%ggﬁﬁgﬁaggo _papthgul arly suitable for

use in this regard |nclud|ng any_of e chelants described in the
Jiterature for ndlefhass $a¥ ilca@Edintgon of dAELeKenst paRaST Ofpabemagnet i ¢

~metal-i-ons i blbdd%gneig £ HyE’EZ)L%Qﬂ;C%_IJ_:* Méﬁ a&@nwﬁ%t kagent Sn Raet bewl ar- d)
mention may exagpne di n1ne tetraacetic aci
DTPA and DAT%%% %ﬁxﬁﬂ?g\fﬁw %xf’é’t /lﬂa gF‘SBE@ WhéPe%f’f %alﬁDTA is
preferred. chdaacmseaﬁen he3iOr—G|3-90heI a?tdmgnaebéesubldeségﬁbmxammemaigd ot her
si derophor es nmy. 4l nj Lon h

%%t d %h%% 8 Wl % gﬁ@%&gg EE%%?SThe chel ati ng

an1nopo|ycarboxyllc aci I'ng agen
agent may conveni g poypaels sf Ahecdnventiani on §6roues o Rbee.g. 0.1

1o 10 0 (W Winvedidd @8l e fobmhiascidelntpudabinghi sitiagewipgnet ration
assi sting agents and espéci all)y .di al kyl suphoxi des such as
dinethylsulpﬁﬁi% ngﬂﬁ%ae 1ZARPe 2ot fef fOF afX2BPLECALPNOEnhanci ng t he
phot dchenot hetapeiftiin®ef foQCbm_chbthle?c d&&@ﬁeb@dmpdﬂnéﬂtéaﬂﬂ&bh @895 WO

02/ 10120 - 18 gcr% %;/ %%% éﬁ&n vmg ?%7 tThe surface-penetration

assi sting agent nay be-ak RPEBH&C GEFontassFSEi R gﬁgﬁts

descri bed |nchﬁﬂhélpaaageeeﬁtmealbmeéuataléyebg igbdlidedr $n(erder

to enhance accumulation of Pp; the chelation of iromn by
the chelating agents prevents its incorporation into Pp
- to form haem by the action of the enzyme ferrochelatase,
~thereby leading to a build-up of Pp. The
photosensitizing effect is thus enhanced.
- Aminopolycarboxylic acid chelating agents are
particularly suitable for use in this regard, including
‘_any of the chelants described in the literature for
~metal detoxification or for the chelation of '

- paramagnetic metal ions'in'magneticﬂreSOnance imaging
contrast agents. Particular mention may be made of
EDTA, CDTA (cyclohexane diamine tetraacetic acid), DTPA
and DOTA and well known derivatives/analogues thereof.
EDTA is preferred " To achieve the iron-chelating -
effect, desferrioxamine and other siderophores may also
be used, e.g. in conjuhnction with- amlnopolycarboxyllc
eac1d chelating  agents such as EDTA.

~The chelating agent may conveniently be used at a

wcoﬁcentration of 0.05 to 20% e.g. 0.1 to 10% (w/w).

Additionally, it has been found that surface-

- penetration assisting agents and especially _
dialkyisuphokides'such as dimethylsulphoxide (DMSO) may
‘have a beneficial effect in enhencing the |
'photoehemotherapeutic effect. This ig described ih



EDTA), surfactants (e.g. sodium dodecyl sul phate), non- surfactants, bile
salts (e.g. sodium deoxycholate) and fatty acids (e.g. o |
ﬁﬁ ﬁﬁ}c?a"é’ e HPE

Exanpl es 3% agPrqfriate surface penetrating assisting agen
-101  (avalP4E1¥2¢ 1 om Hi sanitsu), DVSO and other di al kyl SeCpaerighess in

particul ar n-decyl net hyl - sul phoxi de (NoMs), dinethyl sul phacet am de, )
di et hyl f or mam de ( DMFA), dinethylacetaniﬂe,uglycols, various pyrrolidone
derivatives (Wodford et al. . Toxicol. Cut. & Ccular Toxicol ogy, 1986,

5: 367-177), %Jﬂzm(wgsaqﬂmbmon et al., Drug Dpv. Ind. Pharm 1983,
9: 725-744 or m t i \Vi referred due to its
), ﬁﬁﬂggﬁwléﬁﬁéfﬁh?é¥%§816iI%E@ié%iﬂ) agent, PPﬁuﬁﬁtéPy

anti-histamne _and antj-i tory activities and
effect on the ettt S igt-Rane terptiass a&wmgnaawm deﬁgﬁlﬁeﬁydhogenase

(t he enzynes whieC bharegReaid elly 1 fra@cgad L on ?d%h o Qe .
por phobi | i nog%@?ﬁ%here@/ enhanC| ng the formatlon 0 e “actiVe form Pp.
The surface 5 &y 9o MPeREn togilesy 1 p%@@ﬁ@@d)bnnan—

~concent rat i on suarfge taft, 2 HlQeBGs%l(t\M V.. g . € sBd iRk e okQUnORE W) 3

The- conposi ti gg@ 8,f g%[ vent i O:fl useg acc%r di n to the i nvent | on may
addi tional |y £ BT SFed Safen & 18R R er FSoCfeAPRERAT 2L EO

| nprove the eﬁﬂF@é@? pe@EtEBtlnEuaBBesumng,aghanst&ﬁauuﬂg trproufi g1 f or

exanpl e, anglggg@ggbg [ 0 [ rugs) whi ch have been-
found to be uéggg Y for et r@g}gﬁ %lg%t%bngng%hg ?%QB QF‘E 81;?, , Nature Medi ci ne,

2, p689-692, FHABRROTSAEE  alin, pﬂﬁtn@uhaérnlaéseaamhphﬂ- pl-4, 1994;

and Brooks etsalPhOildglKNDMEWYea&metﬁﬁlsﬁiﬁﬂécéggﬁide}995) may be used
together with 488 ntion in PDT to further damage the

vascul ar syst oM g@ﬁﬂﬁ@f{ﬂﬁ%ﬁ? RH@%XSQeﬂé@?EhY%ﬁFﬁFﬁﬁﬁéemgéYﬁW be 27
January 2005 v&W0i62# 10¢200PCALEROELDB386ived 9 (WosGHotACLHS) TI Ny 470

(Aqu 1470, ‘2 @{3@&@@1' ¢ 802! 0guB Rl ar Arknga] oSECT ehLEN BY oguct, cal led
and Azone® (Stoughton et al., Drug .Dpv. Ind. Pharm.
1983, 2: 725-744), or mixtures thereof. '

DMSO is however preferred due to its anti-histamine
and anti-inflammatory activities and its stimulatory
effect on the activity of the enzymes ALA-synthase and
ALA-dehydrogenase (the enzymes which, respectively, form
and- condense ALA to porphobilinogen} thereby enhancing

rthe formation of the active form, Pp.

The.surface penetration agent may conveniently be
provided in a concentration range of 0.2 to 50% (w/w),
e.g. about 10% (w/w).

The compositions of the invention or used according
to the invention may additionally be formulated aﬁd?or
administered with other agents, to improve the efficacy
©f PDT. Furthermore, when treating tumours for example,
angiogenesis inhibitors (anti-angiogenic drugs) which
have been found to be useful for treating tumours
{(0O'Reilly et al., Nature Medicine, 2, P689-692, '1996;

- Yamamoto et -al., Anticancer Research, 14, pi-4, 1994;
-and Brooks et al., J. Clin. Invest., 96, p181541822;
'1995) may be used together with compositions of the
invention in PDT to  further damage the vascular system

of the tumour. Angiogenesig inhibitors which may be



Chem cal Industries Ltd., Osaka, Japan), angiostatin (Surgical Research
Lab. ~at Children's Hospital Medical Center of Harvard ' %Pﬂf?) ) and
integrin_a"R3 antagonists (e.g. nonoclonal, antibody t(l\)/eélyn‘%‘%,grl n a% (33, .
‘The ScripBQ UM ch Institute, LaJolla, CA). AlternativePGT/GEpI1/0333s

addi tional ly, immunotherapy agents (e.g. antibodies or effectors such as
macr ophage activating factor) or chenotiperapy agents nmay be used to

i nprove PDT according-to the invention. Adm nistration of these

suppl enent ar yuzg@nise binbe | TNDet per (AEMEX 700, 4 esynscloft routrem I ocomieceift r at i on

and formul ati r f h ents. These
addi ti onal , aépgl%rgﬁgn%y%%%lm%é&greﬁ ore d %aﬁlﬁ%& dﬁlfa%n%%P
dependi ng on: éilf@wcﬂlmmfiwriﬁﬁ Te‘;@npl‘%sakéafnglamﬁemaslgl{ﬂﬂtmttl@rs nay b

added 5 t0 10(slagi A1 Hese I LQP! UM NI o SN Hdfibar
anti -cancer ents may simlar ﬁ% be used in mbj nation with a corrp05| tion

of the i nvent O e Rithdfargrddiadisgat Iﬁ?hfctﬁ]n‘ulaé’(q ItGITAS &Bepar at e
treatnent to alea@snigist & efl sidrddBReoUsinGiseRaat ehnteeyriseaygtial ly.

G ucose has 0 nfo d to assist P lLie ither topically or
systenical | yaﬁ% % hot™> sl ?gnsttltﬁ'&ebow F'hedYy, it appears that
adm ni stration of Pg}lltlmwﬂr\eﬁm,t o1 raddiltdwera Iy ol npinomhiesapyncr ease the .

hydr ophobi c- rygf%gﬂfgipeseggsﬁrgﬁ #%o@g s Ak %umcgrgghabgey can

penetrate cells nore en topi cal -adm ni stration s
cont enpl at ed ACtcdteifice fd qifﬁe Frorhfnatherany. gg@tscma’mberrﬂﬁedoﬁpal n

0.0.1%to 10 MQ’dIW/ cordifef Vsivhg tl(hvtéﬁ%l%(ﬂnd' hﬁﬁﬁn‘i%'t%t’i&ﬁat ed,
~and the naturfg the conposition, the - conpQunds- for use in the
“i'nventi on- may’ iied; % 39eeh S@Pﬁ’%fd b@pPie&ﬁé’Ffm&&eHPs for,

exanpl-e in abmnmﬁ<bﬁnr@mmﬂtidmmamntﬁdnapn Ry Feratilamisher adcording
sequential Iy 3Qf \SERAY Athbas® el WA 19220001 1012020
- additional agents way be administered before, after or
. during PDT, depending on their function. For example,
angicgenesis inhibitors may be added 5 to 10 days after
.PDT to prevent tumour regrowth. ' !
Other anti-cancer agents may similarly be used in
combination with a composition of the invention, either
s as part of the formulation or as a separate treatment to
“be administered simultaneously, separately orx
sequentially. o _
Glucose has also been found teo assist PDT when
applied either topically or systemically. Although not
- wishing to be bound by theory, it appears that
administration of glucose results in a lowering of pH
which inecrease the hydrophobic properties of -
protoporphyrins, e.g. ALA,; such that they can penetrate
' cells more easily. When topical administration is
contemplated, conveniently the formulation, e.g. a
Ccream, may contain 0.01% to 10% glucose {w/w).
"According -to the condition being treated, and' the
- nature of the composition, the compounds for use in the
invention may be co-administered with such other
optional agents, for example in a single composition or
. they may be administered sequentially:or separately.



“PCT/ GBOI / 03336 | ndeed, in many cases a particularly benefici al 7
phot ochenot her apeutic effect may be obtai ned by pre- treaéﬁggﬁua%%bg he

surface- pg{lﬁgération assisting agent in a separate step, prior to
adni ni str #1Y#% t he conpounds for use in the invention. PEUGBOBX €, in

sone situations a pre-treatnent wth the surface-penetration assisting
agent, followed by adm nistration of theghotochenotherapeutic agent in
conjunction with the surface-penetration assisting agent may be

beneficial . Wisdegdsuriftaceupeneiseat copagsstalbply BERAEibSaused in
pre-treat ment phALS MR RE Y . hi oncenfratjons, e.g. up to 1000

(W w. I|f such a gfe- fjlr%g?ae'fksd %tu%éfesglggcgnﬁﬁgy g,° E@lﬂﬂ‘gt}g%t‘iéﬁ%r her apeuti ¢
agent may  subSEGRERER) Wé tidiwhsi susfadedpetotsartonl ashost snd chd@ni ng
pre-treatnentifga sbpaiakdt @bvd) 1i5:6P, i _followi ng pre-treatnent. -
Viewed froma_further, aspect, heBi ﬁvgnt?o%a@ﬁéggt%g%%ﬁ%e%gaﬁb? oduct

conpri sing a COMBoURdSadodeseri BadthaeiayaBbione or a phar maceutical 'y

acceptabl e salt tRerehbrmbeget hAr s¥hé hs Btub€ashs 006, SLUI{AC8-penet ration
one or,nore chelating agents. as a

assisting ag opt.ignal | hel

conbi ned preg‘g%% ?g%ef%}lrg?‘ﬁﬁriéﬁﬂﬁt)ﬁ%?mns‘%%%%%‘%@%ra%@éfherﬁqlaﬂom in
treating di sdpYlerdmbrisapabionl ofi ee ofheddShdmbt S ripiernalagafd ages of
the body whigh, onsiye ochenot her apy. Al ternatively vi ewed,
this aspect of e i%%%ﬁt?(%%ﬁ gﬁgo&%?%&\ln%e%erée LI IR g agent

phot ochenot hdi@p o iPeresbr et s dfheb riorsmat fd ¢ peafetendtaionlaseri duitey nal
surfaces of tdwpeiodys CQsRd | $HNGre &) | To? t@ln ont.ai_ni n

conmpound as cdescri bed herei ng%‘f%rer%&%éﬁaﬁﬁn%eu i%%ﬁ ﬁlysqa a@geﬁ’gﬁ%ﬂ e salt
thereof, b) & SECONT TOHIAF nef-LoMRita AP0kt (Wast- ode sdhaee prenet rat i on

assi sting agéntsatamehioptteamald yemplis e, BHE fHRlRHAD RIS ,EqRt ai ned
either wt h'a@e?ﬁ:' %J}} r§3b§é)£&é'irllt e}; pe a mi%itsri]:lerrgedc%%t %Ionesra'veral
hours following pre-treatment eg. at an interval of 5-60
minutes following pre-treatment.
Viewed from a further aspect, the invention thug
- provides a product comprising a compound aé described
hereinbefore or a pharmaceutically accéptable salt
: thereqf, together with at least one SurfaCe—penetration
- assisting agent, and optionally one or more ‘chelating
‘agents. as a combined preparation for simultaneocus,
separate or sequential use in treating disorders or
abnormalities of external or internal surfaces of the
body which are responsive to photochemotherapy.
Alternatively viewed, this aspect of the invention
-also provides a kit for use in photochemotherapy of
disorders or abnormalities of external or internal
r surfaces of the body comprising:
a) - a first container containing a compound as '
- described- hereinbefore or a pharmaceutically
acceptable salt thereof, '

'b) . a-second container containing at least one surface
-..penetration assisting agent; and optionally -
c) . .one.or more chelating agents contained either

- within said first container or in a thira
container. -



27 January 2005 WO 02/10120 PCT/ GB01/03336 - 21 Wiere the surface
penetration agent is applied in a separate pre-treatnment y be
demdinil

appl i ed L@,q#ﬁgﬁr concentration, for exanple up to 100%

appr eci at & PHRO he net hod of t herapy using conpounds aBCHEBEP3eq

herei nbefore inevitably involves the fluorescence of the disorder or
abnormality to be treated. Wiilst the-imtensity of this fluorescence nmay
be used to elimnate abnormal cells, the localization of the fluorescence
‘may be used to vi¥ugwe Zdhe hrusfaes menentatdmh sigemat iion aghbltikd in a
abnormel 1ty afeshiaprdapre e hnarmalidy, o dierdengiued denhibhed or

confirnmed at the site of |nvest|gat|on may t FFeated

alternative tHEOISRMFCTRcHRGIERWLIE Wut§t dR0%0r(wReni cal treat ment, or

- by-the nethod of -~ thersnly & atmefecmémgd Ahalty t‘I}‘é"‘Me'EQ'l%@ B kHeuRpof

fl uorescence t hrou h f ther atjon o ounds of the I nvention
at the appr oﬁ%’ ate SR S vﬁﬁ I J%’&ﬁllr %&rﬁ:@%egpgte dP&YAEEPLE t echni ques
may reqU|reIngﬂlV¢sﬂnﬁe;ﬁﬁudﬂammasﬂfmﬁbtm@rdﬁs&mﬂb&zaklabnbhﬁalwa§d in

. therapeutic ¢4 eal MBIl §.cq Th neral I con entra on ranges of 0.2 to
30%e.g. 1-5% (W w) are S%Itg.%f gset%% l¥]’t %hﬂrﬁdes of

admi ni st rat i dlURRRSIIEIE “@@héﬁﬁé¥¥ﬁﬁl&@f@ﬂ&mwmaheragaodmaé thelsherapeutic

uses  and ar empRldcealll & dlod off endlifdaBeaticeniachadengr Lied pohere - - The
. conpounds of the |nvenH10n or for use In tiron may a’so be used

for in vitro di® eiﬁé&ﬁhl&ﬁ§§ntf@Pdeﬁ&ﬁﬁﬁﬁlﬁﬁroéxﬁhﬁnat|on of the

cells contaemadrmmlhm@ycm diderdeie hi gher quorescence associated with

non- nor mal tlssuejﬁgya%pnvenlentl i cat | of an gbnornallty or
t'hod

di sorder. This me rmalﬁFy'%§é§§?PF 8rah uﬁaﬁdﬁﬁtﬁ 84QF early
detection ofoabiomed ati éhe eitdi odr devestcigatéxanphe: bhaddes or | ung

car ci nona. bﬁr%é@@ﬁ“%b&%ﬁgﬁfalEg§n§E&5QeL£g£aﬁghkfciQechniques'e.g.
surgical or chemical treatment, or by the method of
therapy of the invention by continued build up of
fluorescence or through further application of‘compoﬁnds
of the invention at the appropriate site. It will be
appreciated that diagnostic techniques may require lower
- levels of fluorescence for visualization than used in
' thefapeutic Ereatments. Thus, generally, corncentration
‘ranges of 0.2 to 30% e.g. 1-5% (w/w) are suitable.
Sites, methods and modes of administration have been
considered before with regard to the therapeutic uses
and are applicable also to diagnostic‘usés described
~ here. . _
The compounds of the invention or for use in the
invention may also be used for in vitro diagnostic
techniques, for example for examination of the cells
contained.in body fluids. The higher fluorescence:
associated with non-normal tissue may conveniently be
indicative of an abnormality or disorder. This method
is highly sensitive and may be used for early detection
- of abnormalities or disorders, for example bladder or
lung carcinoma by examination of the epithelial cells in
urine or sputum samples, respectively. Other useful
body £fluids which may be used for diagnosis in addition



urine or sputum sanpl es respectively; Oher useful body fluids which may

be used folro di agnog})s in addition 27 January 2005 WO 02/3932Q - %3605

PCT/ GBOl/QV 36 to urine and sputum i nclude bl ood, senen, tears, ‘spinal

fluid etc. $ #E%sanpl es or preparations may al so be eva!mal(mb_,uoi:gg

exanpl e bi opsy tlssue or bone marrow sanples. The present invention thus )

extends to the use of conpounds,. . of. _the i.nvention, or salts thereof for

di agnosi s according to the aforenenti oned nethods for photochenot herapy],c

and products -abd wrisef andpspﬁﬁnrm ikgclﬁ@edbitj@@gno%,ﬁ%gf\stﬁg%%gg[) 3 |tt|0es
invitro

orC Uverters EEaBacacto aTlgBE a%?’l%%d?rflf”ﬁ?ﬂa gt%‘?’%%l}BaY(ﬁl%Dﬁm i ent,

or disorders by:assaying a sanpl

sai d met hod ccﬁ’?ﬁl‘é@‘h@dat fppasxangile IBDdDLbS’W ﬂQSSﬁ@p@r bdn@dﬁﬂf@d\g sai d bOdY

fhui-d-or-tissugamhidga f@gpﬁg}% rel nbtgfo e i), exposing
said mxture to r})ml) ht, ii1) ‘ascertaining Hi L eve? i et cgé'f?c S@nd
iv) conparing e SDGF ‘Fi JresEsmrtion cont replts exkanseof THee- i nventi on

wi |l now be desiadrbest & nac@seide) aid tHé‘ éf@réﬁéﬂ'ﬂ}%% élkﬂdhows 9L\ | ul ar

Exanpl es, ference to the dr I n

porgﬁyrl n for%&l‘goleton PRI oy, AR F(J?ci’q‘-l“é‘bs A | eihs @lﬁmemﬂmnmd ALA
ester (enpty Sﬁl@l@@gno@a’,sopropyl benzyl ALA ester (fil ![ed | n?/gg';e_
triangl es) and p-mgf Slr% ester }%e t‘y lnvertrﬁa e/r@l ?Zg?la{ oL
Figure 2 shows cell uI ar porphy |n orma Titces vl ALA
circles) , beffARhos Lfesinvitid Idllegnda:lsangjﬁasa)brmldaaamggyb% yure A
ester (enpty aifdoddes )by aa% %%tr@&%t %ﬁd% ccliyd%\il at o tlS%

r.porphyrin forrra
shows Cellula fp %aylent, sald method comprising at least the

following steps:
i) admixing said body fluid or tissue with a
compound as described hereinbefore,
ii) exposing said mixture to light,
iii) ascertaining the level of fluorescence, and
iv) comparing the level of fluorescence to control
levels.
The invention will now be described in more detail
. in the following non-limiting Examples, with reference
- to the drawings in which: |

Figure 1 shows cellular porphyrin formation induced
by ALA (filled circles), l-methylpentyl ALA ester (empty
circles), p-isopropylbenzyl ALA ester (filled inverted
triangles) and p- methylbenzyl Al.A ester (empty inverted

trlangles), :
Figure 2 shows: cellular porphyrin formation ‘induced
by.ALA (filled circles), benzyl ALA ester (filled
- triangles) and 2-phenylethyl ALA ester (empty
- triangles), bars indicate standard deviation;
.- Figure 3. shows cellular porphyrin formation induced
- by ALA (filled circles),. hexyl AIA ester (empty
circles), cyclohexyl ALA ester (filled inverted:
triangles) and 4-methylpentyl ALA ester (empty inverted
Ltrlangles} bars: 1nd1cate standard error; '



by ALA .(filled circles), hexyl ALA ester (enpty circles), cyclohexyl ALA
ester (filled inverted triangl es) and 4-nethyl pentyl ALA5 7§Eﬁﬁm§%ﬂ§%y
invertedégé %ﬂ%%§ , .bars. indicate standard error; W) 02/10120

January g / GBO1/ 03336  Figure. 4 shows cellular potHGROM3sYY nat i on
i nduced by ALA (filled circles), p-[tri-fiuoronethyl]benzyl JALA ester
(enmpty circles), p- [t-butyl] benzyl AEtA2aster (filled:inverted triangles)
and p-nitrobenzyl ALA ester (enpty inverted triangles); Figure 5 shows
ski n fluorescence Biggretépshavs @pblmb%w|RﬂrRhYﬂmnqﬂOEMQ@m&nn&ndﬁuaied

1 i fhl 1 b@n!% ouA
squar es), PP hﬂp%ﬂiYie&L&féiéé) % t&g’%ﬁ%@%ﬁ%}i est M'

ester (filled inverted triangles) and
circles), bar&SFRUi deRBLYtGHBEIYE) + T bF R?Eﬂu&kﬁfﬂﬁtﬁrfluorescence

af ter-topi-cal (fammédCaﬁv@ﬁte@ftfﬁﬂélé’é)A @zsdegi r(lemadé anes) est@cl ohexyl -
ALA ester (f|IIed trian eg% E%er¥lethyl ALA ester (shaded squares) and
4- nethylpenty %Eiyeﬁ?% Tted i FThPetTe es), bars indicate standard error:
Fi gure 7 shows skiHifinerescemes sifierfhoprasienapplfiteat itapietlhexyl ALA

porer ety 2BYR1EaL 1RGP ndBIIARE o L A9 LRRAARY 1 5LANg] #2).

bars indi cat tan error lgure a uorescence after
t opi cal appHW%ﬁhYbﬁe%¢Yhe&¥$fﬁi@eésfﬁﬁlkﬁdIﬂﬁmﬁn§$ﬁﬁﬁesﬂ etpylbutyl

(i sopropyl) benzal e My e@fﬂlé& |1 ekt dd aaﬂa%@le&y)d afa @hwhwgléht
ester (shaded jnverted %ﬁlang es) bars I ndi"cat .., Standar

Figure 9 shovlRKEHEEY u %%k%guﬁi%ﬁ tes) ¢(ﬁﬂ§ﬁﬂln@ﬁﬁﬂtﬁcﬁﬁﬁﬁﬁa§ﬁ hexyl ALA
ester (filledesooayes), p-- fluorobenzyl ALA ester (filled triangles) and

p-. nit robenzyl AIL’ &4 et-f éﬁé&a’ % frllr lu%s esce%%[es alf@glrc%oplcal

o application of hexyl ALA ester (empty squares),
cyclohexyl ALA ester (filled triangles), 2-phenylethyl
ALA ester (shaded squares) and 4-methylpentyl ALA ester
(fllled c1rc1es) bars indicate standard error;

- Figure 7 shows skin fluorescence after topical
application of hexyl ALA ester {(empty squares) and p-
methylbenzyl ALA ester (shaded triangles), bars indicate
standard error; .

, Figure 8 shows skin fluorescence after topical
| appllcatlon of hexyl ALA ester (filled squares), p-
(isopropyl)benzyl ALA ester (filled triangles) and 4-
- phenylbutyl ALA ester (shaded inverted triangles), bars
indicate standard error; _ :
Figure 9 shows skin fluorescence after top1ca1
appllcatlon of hexyl ALA ester (filled squares),
fluorobenzyl ALA ester (filled triangles): and.p~.
nitrobenzyl ALA ester (filled circles), bars indicate
standard erxror; . . L _
ggre 10 shows. gkin- fluorescence after topical
-appllcatlon of hexyl ALA ester (filled sguares), p(t-
_lbutyl)benzyl ALA ester (shaded triangles). and p-[tri-
fluoromethyllbenzyl ALA ester. (fllled czrcles), bars
1nd1cate standard error; A
_ - Figure 11 shows skin fluorescence after topical
appllcatlon of hexyl ALA ester (filled squares) and



standard. error: Figure 10, shows. skin fluorescence after topical

application of hexyl ALA ester (filled squares), p(t-- bué?' %T%e)p ALA

ester, (sh to'angles) and p- [tri-- quoromethyI]benz
(filled circ esl) ars indicate standard error; Figure 11 S#mvsB(BPoBﬁ(,

fluorescence after topical application of hexyI ALA ester (filled squares).
and WO 02/10120 - 24 27 January 2005 PCTH@BQ1/ 03336 benzyl ALA ester
(filled circles), bars indicate standard error; Figure 12 shows skin

f1 uor escence aPEBEY1OplBabster. aﬁplleatteﬁcpés)l%MI iAA-gster (filled

squares) and g3fa3as ddég;épyl -l -butyl ALA ester (fill ed triangles), bars
i ndi cate standard error; Figlre 13 shows skin fluorescence after topical

application of to hBIGUIeLI? eshews (slpin Ehmzr@edencié)%ﬁtefl sgsabenzyl ALA
~ester-(shaded éppBNghesin 0% P z ALA ester et
(shaded di armgg&p f‘g]r 10% 4- %hlz%%c%en i %}EA &)ejrﬁﬁc? %‘EF‘E‘?%I%’% bars
i ndi cate stan d?’ et Tore gt ’%F%lﬂ sﬁﬁﬁﬁﬁ | Ubirldlsrt rtosi safdlass )t opi cal
~application ofbatmyind%la%t%tsejaﬁm dFfisngl es), 2- nethoxyethyl ALA est er
(filled squares), 3snitro %s‘%i& ALA ester (shaded di anonds) and

3, 4- [ di - chl or 0] benzﬁrb‘—ﬁ:gLe e drarescense afitedt datps cstlandar d

error; Figure aPPlsiesisicgkiaf fﬂmdreegdem iR t(@lg,le&m Q,télg Catﬁl 0N Of
i1 &

hexyl ALA esten | - qct vl ster
d ety q%i(Ao;e)eSril% a(r%qﬁg%% &Ff&a§>éée§ Dty il@%a- I-decyl ALA

triangles), 3- fI uor obenzy
ester (shaded %idrér&sf-Peatafilndivoenzytlanlar esteer r(@hadﬁﬂgﬂ&%mlaﬁﬁ?m’\ﬁ

S es) 5 DL PR g gt (1 e (P gFaEr et bave! ™
Figure 14 shows skin fluorescence after topical
application of hexyl ALA ester (open triangles), 2-
. methoxyethyl ALA ester (filled squares), 3-nitrobenzyl
ALA ester (shaded diamonds) and 3,4—[di—chloro]benzyl
- ALA ester (open circles), bars indicate standard error;
Figure 15 shows skin fluorescence after topical
application of hexyl ALA ester (filled squares), 3,6-
| dioxa-l-octyl ALA ester (filled triangles), 3-
. fluorobenzyl (open diamonds) and‘3,6,9~trioxa*1~decyl
_ALA-ester}(shaded circles}), bars indicate standard
error; : : o
Figure 16 shows skin fluorescence after‘topical
-‘application of hexyl ALA ester (filled squares), 3-
pPyridinyl-methyl ALA ester (filled triangles), 4-
‘diphenyl-methyl ALA ester (£illed diamonds) and 4-
methoxy<benzyl ALA ester (fillea c1rcles) bars indicate
.- Btandard error; and. : B
Figure 17 shows skin fluorescence after topical
application of 1% hexyl ALA ester: (open squares), 3% 2-
methylbenzyl ALA ester {(filled triangles), 3% benzyl 5~
[(1- -acetyloxyethoxy) ~carbonyl] ALA ester (fllled
diamonds) and 3% 3- -methylbenzyl AL ester (open -
. Circles), bars indicate standard error. R -



di phenyl -met hyl ALA ester (filled dianonds) and 4- nethoxy-benzyl ALA ester

Hi lled circles), bars i ani cateI st andar dferroL; alnd. Fi gykeg, A 586@ skin
uor esceps: r topical application of la hexyl ALA ﬁg

squares) Soéﬁ/glg‘{ﬁﬁet hyl benzyl ALA ester (filled triangl es?l?élg{i/? len%él - 5-

[ (1-acetyl oxyet hoxy) -carbonyl] ALA ester (filled dianonds.) and. 3%

3-met hyl benzyl ALA ester (open circles)25bars indicate standard error. WO

02/10120 - 25 27 January 2005 PCT/ GO /03336 Exanple 1: Preparation of

5- Ami no -4-oxopentanoate. hydrochloride Esters . General procedure |

Thi onyl chl oredempbleO1rl Prvparadied df opvimstnd-ottdeopahtdnieiteal cohol (6.0

'm or 5-6 g) coqled.to OC, (b th_ tenperature), followed by
5-am no-'4-ox0%¥§%%%%;€£&§?d£—sﬁ%ﬁochl oride (1.0 g;.6.0 nmml) in one

portion. The m xture-was shirred at -70-90 Cfor -1-4 hours, until a clear- -

sol uti on was @Q%éj_ 'gédergggd{lgécEi on m xture was. checked by TLC [silica gel
60 on alum nimToll erute W acetone-MeOH (3:2)]. The m xture was
cooled to room tenperature and added to-diethyl ether (50 m) with

sti rri.;.ngd fFi Ifﬁ?ﬁﬁyg Igﬁysrwe ¢§.Udem§§t@ésé @a@@fsar@@»f@:p&%)ljo@mled E'e
recovered fromthe filtrate, The crude ester was rifie a

chr onat ogr aph§tbRFeY ﬁgﬁgﬂt}@é ;{22\9) 'ﬁrn?;ﬂ “c‘g YelC %%IW‘(#J&?& i th
acetonitril e £2bPenhunall, S5£4D0VoNeHby N5 -canet o5H 4 ot @perf{ttiihi0@@id ). The

waahed it h crPeroaPEa B afTh00 MEEX (A Und Bl PREOT 108 er s
wer e prepar ednbytuhe swast hbiirrﬁﬂhyt BaMl Nt 4kowxoperiteuost awyidr echl ori de
From et hanol éﬁﬁrosgi%t%aﬂrh\gag 85521 néd - ONRP S AN0 &n afduddy da@ech! ori de

(1.0 g; 6.0 mmol) at 7 reaction was conplete after. 2 _h. The yield
was 1.0 -g (8®gcked by TLC [silica gel 60 on aluminum foil eluted

with acetone-MeOH (3:2)]. The mixture was cocled to room
temperature and added to diethyl ether (50 ml} with-
stirring. Filtration.gave the ¢rude ester; excess
alcohol could be recovered from the filtrate. : -

- The crude ester was purified by flash chromatdgraphy on
a 150-200 x 25 mm silica gel 60 column-eluted with
.acetonitrile (250 ml) and 5-10% MeOH in acetonitrile
(500-1000 ml). The fractions containing the product were

VreVaporated and the residue was washed with ether -and
dried at.30-40 °C and 0.2 mm Hg. -

The following esters were prepared by this method:

Ethyl 5-amino-4-oxopentancate hydrochloride

From ethanol (6.0 ml) and 5-amino-4-oxopentancic acid
~hydrochloride (1.0 g;_6.0~ﬁm01) at 70 °C. The reaction
.was complete after 2 h. The yield was 1:0.g (85%).

7 NMR (200 MHz; DMSO-d6):5 1.19 (3H, t, J = 7.2 Hz),
2.54 (2H, t, J = 6.3 Hz), 2.83 (2H, &, J = 6.6 Hz), 3.96
(2H, br s), 4.05 (2H, q, J = 7.0 Hz), .8.52 (3H, br s).
B¢ NMR (50 MHz; DMSO-d6): & 14.0, 27.1, 34.2, 46.4,
60.0, 171.9, 202.4.



'H NMR. (200 MHz; DMBO-d6) :5 .1.19 (3H, t., J 7.2 Hz) , 2.54 (2H t, ; J
6.3 Hz) , 2.83 (2H, t, J. = 6.6 Hz) , 3.96 (2H, br s) 427%%&367'1238% 7.

0 H7-). 8‘2%20 gst ,br s) . "3C NWR (50 MHz, DMSO-, d6)
27.1., 34 260120 " 60 0, 171.9, 202.4. WD 02/10120 - 26 BTT/EBOUGYs 2005

PCT/ GBOl/ 03336 1-nethyl -pentyl 5-am no--4-oxopentanoate hydrochl oride
[ conpound 1] From 2-hexanol (6.0 nl) and 5gan no- 4-oxopentanoic acid
hydr ochl ori de 6.0 mol) at 70 C. The reaction was conplete after

ca. 4 h. The ﬁwgt é—megtgl(ﬁeaﬂ)mo : 4+ N AR @B@@c@@)lo:ri@eo-87 (3H:

t, J 65Hz)[cor36,pg§ng13ﬂdJ 6.2 Hz) , 1.25 (4H M .51 (2H m
2 51 (2H t 2.81 (2H, t, 1 6. 6 Hz) , 3.95 (2H s) , 4.78

(1H m J = 6.59)2- %eaa/ﬁfelsH(G& W) EC NVRI(5®- M-beoﬁhﬁaadélc écia 6,

-19:4;-21.6, 26 H1OridS. A4, 9. 69:5; =200, Hexy -
5- am no- 4- oxo%}ﬁi?:\oa% i 510ho|3§_;” d?e%“%'(j@ g %2] Er glrzjn 3%3%5?18? z()é 0

') and 5-ani o 5= 4- X0 TG “hydr &R oiiedd pas0lgp 8. 0sadbl) at 100
C. The reacti 6H NV@’S(Manat,eDHBdDeﬁGIZ dayea s7hesyi el d Jvas 6058z{zq (58 0) of

nb | . 1HqN , O.d ,83 0.86 (3H,
?, ﬁr 2|7 2 HZ)M% @g‘% ?%JW% §I))7 25 (%H48m)(4i-| S?n (%H M5 H), (_

2.54 (2H, t, ¥-316. @RHi)t, R =8F.62Hz),t2. 91 (6HO t7)7, =36.8 Bz 2H

sy .
4,73 (1H, Hz)a |, 55.(3 b C O—d6 5
9.3, (13 6, m17§251 2%) s 56 8, (%H m( H 7. B: 8) gég ywﬁ?(lilgg'\%g )
2- Met hyl -1 -pentqllmﬁ[f2 aFﬁ mro%ﬂéﬁloaﬁelﬁyénoéal ori ge. 6(cmp@pnd 13]

. From 2- net hyQ?loper:PBa.mql 34640 qh)gangl955an1@ 54--6)(?<o_pent anoic acid
hydrochlorlde(l g; 6.0 rrm)l) at.:-70 € "The'tre i'oh was conplete after

3.5 h.
3-Hexyl 5-amino-4-oxopentanocate hydrochloride [compound

12]

From 3-hexanocl (6.0 ml) and 5-amino-4-oxopentanoic acid
hydrochloride (1.0 g; 6.0 mmol) at 100 °C. The reaction
was complete after 2 days. The yield was 0.87 g "(58%)0f :
amber oil.

H NMR (200 MHz; DMSO-dé&) :5 0.83 (3H, t, J = 7.4 Hz) .
-0.86 (3H, t, J = 7.2 Hz), 1.27 (28, m, J = 7.7 Hz), 1.48
(4H, m, J = 7.5 Hz), 2.54 (2H, t, J = 6.3 Hz), 2.83 (2H,
t J = 6.0 Hz), 3.95 (2H 'sYy, 4.73 (1H, m, J= 5.9 Hz),
-.8.55 (3H, br s}. ' - I

13

"C NMR (50 MHz; DMSO-dé): & 9.3, 13.6, 17.8, 26.2, 26.8,
33.9, 34.8, 45.9, 73.7, 169.8, 200.1.

2-Methyl-1-pentyl 5-amino-4- oxopentanoate hydrochloride
[compound 137 :
From 2-methyl-1-pentanol (6.0 ml) and
5-amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
mmol) at: 70 °C. The reaction was complete after 3.5 h.
The yield was 1.43 g (95%). ' -
. 'H NMR (200 MHz; DMSO-dé) : & 0.85-0.90 (6H, m), 1.1-1.4
(4H, m); 1.74 (1H, m), 2.56 (2H, t, J = 6.7 Hz), 2.84
_ -(2H- T, J—66Hz),37539(2H m),395 (2H brs).
. 8. 52 (3H, br s). ‘ ‘
PC NMR (50 MHz; DMSO-d6): & 13.9, 16.4, 19.1, 26.7,



.The yieldwas 1.43 g (95% . 1H NVR (200 MHz; DWMSO-d6) : 5085090(6H
in) 1114 (4H 1.74 (1H, m , 2.56 (2H, t, T:6.7 pﬁr%%OZH t,
= IE\SMBZ‘) 5 3 9 (2H, M, % 3.95 (2H, br s) , . 13C

NI\/R 50 : 5 13.9, 16.4, 19.1, 26.7, 27 Januﬁ? G?@UWSW)

02/ 10120 PCT/ GBOI/03336 - 27 31.3, 33. 9, 34. 5, 45, 9, 67.9, 170.0, 200.1.

4- Met hyl - 1- pentyl 5-am no- 4- oxopent anoat @7hydrochl ori de [conpound 8] From

4--methyl -1 -pentanol (6.0 m) and 5-am no-4-oxopentanoic acid

hydr ochl ori de3¢136 §3-6.034nbol §5a9 707 2, Thel r@act0®nl was corrpl ete after 2

h. The vyield vvas 1329(870) "H NMR (200 MHz; DVBO-d6) :5 87(6H d,

J = 6.6 Hz) ]"_E] 25 (2H, ,145165(3Hrr)255(2Ht, = 6. 5

Hz) , 2.83 (2@ Methyls lepﬁnﬁﬂ %O(*%FPX‘BPE%‘;MO@:@@Y@mhiorlﬂ& 6.8

Hz)- 8. 53 ( 3H[cbmps)nal8C NVR (50 Miz; ‘DVBO-d6) : 5 22.0, 22.2, 25.6, 26.7, -

26.8, 34.0, 4 3,2+ haf9 9. 200, __Dimethyl - 1-butyl 5-ami no-4
- oxopent anoatg gWy rocng %jepf%%%%% g‘gi(g]ml)Fr‘%}é 3?13-di rrgt %yl - -1 - but anol
(5. P)g t4$0nnq?ll-)ir§and 45@aqpmtaa@x©wﬁchdw¢r<aﬂi]d3m;¢rh;10ﬂ1]mrg{des [al. 8 81 6.0
mmol) a i g, r e wa

(600), npl46- 14253’r i ov ) go%ﬁ%%&e ?Afﬁhgel ﬂé’éfzd}i U2H, t,
J 7.6 Hz), 2vyisigowmstl. 32*3 68D5Hz) , 2.83 (2H, t, = 6.2 Hz) , 3. 96

KAZ_IIZ-I t[))R/SSO)- 861H 4\11\'{@7(2(0%"1%423{ bmsold%)"%) 0, 8% iéH (§1H Jbr- ?)7?_ ﬂé%%ﬁ( 50
~ Cycl ohexyl %mfﬁo 425x6%%nt‘5)noa¥ e4$1>ﬂd-r§3'i:h Bhi A [%o'??pb B Ff om

cycl ohexanol ¢ 650m7) ) 2n8E.5(2EyTi tho-A--OXPPEMAN0IKT 96 aGiE, Mrdigchlardae
(1..00; 6.0 pypl)¢ ab--80 Cop IOy oy b sy .

Yc NMR (50 MHz; DMSO-d6): & 22.0, 22.2, 25.6, 26.7,

26.8, 34.0, 45.9, 63.5, 169.9, 200.1.

3,3~Dimethyl-1-butyl 5-amino-4-oxopentanoate
hydrochloride [compound 16}

From 3,3-dimethyl-l-butancl (5.0 g; 49 wmmol) and
5-amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
mmol) at 70 °C. The reaction was complete after 4 h. The
vield was 0.921 g (60%), mpl46-148°,. :

'H NMR (200 MHz; DMSO-d6): &.0.91 (9H, s), 1.51 (2H, t, J
= 7.6 Hz), 2.53 (2H, t, J= 6.2 HZ),'.-."Z 83 (24, t, J =
6.2 Hz), 3.96 (2H, br 8), 4.07 (2H, t, J = 7.0 Hz), 8.54
(3H, bxr s). : . . ,

BC NMR (50 MHz; DMSO-d6): & 27.0, 29.3, 29.34, 34.3,
46.4, 61.5, 171.9, 202.4, S

Cyclohexyl 5-amino-4-oxopentanocate hydrochlorlde

[compound. 7] _ ‘

From cyclohexanol (6.0 ml) and S5-amino-4-oxopentanoic
acid hydrochloride (1.0 g; 6:0 mmol) at 80 °C. Thionyl
_chloride was added at room temperature. The reaction was
complete after 3 h. The yield was 1.48 g (99%).

'H NMR (200 MHz; DMSO-d6):5-1.1-1.5 (6H, m), 1.5-1.9 (4H,
m), 2.52 (2H, t, J = 6.3 Hz), 2.82 (2H, t, J = 6.3 Hz),
3.95 (2H, br s), 4.64 (1H, m),: 8.52 (3H, br s).



.chloride was added at roomtenperature. The reaction was conplete after 3
h. The yield was 1.48.g (9955) 'H NMR (.200. MHz; DMSO- d6),;: Qn%w?#Q (4H,
nf , 2.52 (2H, t, J 6.3 Hz)., 2.82 (2H,. t, J _ 6.3 Hz) , 3{.5 B,br

s), 4..64“%(1%,”.017&) , 1.:8.52 (:3H, br s). 27 January 2005 Pa/@h1485520 - 28

PCT/ GB01/ 03336 13C NWR (50 MHz; DMSO-d6): 6 22.8, 24.5, 27.1, 30.6, 33.9,
45.9, 71.2, 169.3, 200.1. .2-Phenylethyl S am no-4 -oxopentanoate
'hydrochlorlde [ compound 5] From 2- phenyl et hanol (5.0 g; 41 mmol ) and

5- anmi no- 4- oxopEN R Efadﬂetzhyﬂasmhka)m C832(zlgp G4 65,027m3fgl ) at6 70 C. The
"~ reaction was et t h was 1.43 (88% . "H NWR (200
NHz ; DNBOde)g?'ml 4?0%{2?1% }G'Tag' %f—)@) - 2.82 (2H t, = 6.4 Hz) , 2.89
(2H,t,J:7.0Hz),395 (2H, br s) , 4.23 (2H, t, J =7. 0 Hz) ,

Dot a5 S B Phergre hy 3. b gl o SLAGEINERALR0, M GRNER 00k 6,246

. 28.0, 35. 2 4 127.2, 129.2 enyl
--1-butyl ii:ﬁ’gl ﬁ’% ént anoate hydrochl oride [conpound 14] . From

4- phenyl - 1- buFaomI 2€§hangleaaaﬂmpl )(5an 54@”?{1&8151 g9xgpent anoic acid
hydrochl.ori deg (% gng rmg 2%) 70 .C. The reaction was conplete after
29 h. The yiel i E§°8 8961 C1RCAVRIYSDRcMpTigRBll 68)g; 65 10 60 (4H;

br S) 2. 5 2. MO iHatnyo, °2‘—SﬂhéZi'éabtldn—wﬁs%blﬂ%].eté Sdcd2H br , 4.0

2H, , 3H, b . C NWR (50 MHz; O d6) :
(5 27. 0, 27. 2 §12%1§5W£QH% B 3. g8§§%(4 63r8S) 125. 6, 128. (2 141. 8 171.9, :

202. 4. 2" - Met BorPE hA0 s Mig rWISO—ﬂa)- @X@pét@t a(rmate: hyd=oghkokige
[ compound 20]2 Femm(2x re hoyyet Hanod., { an
. S~ am no- 4- oxpﬂgnt anol ¢ aC| d h?/droc?F'lI or| ?ﬁi)m@ '6 d7 0 Hz), 3.95
s), 5% HZ), 7.1-7.4 (5H, m),
8.54 (3H, br ).
PC NMR (50 MHz; DMSO-d6): & 24.6, 28.0, 35.2, 47.4,

65.5, 127.2, 129.2, 129.7, 172.8, 203.3.

4-Phenyl-1-butyl 5-amino-4- -oxopentanoate hydrochloride
[compound 14] _
From 4-phenyl-1l-butanol (5.0 ¢; 33 mmol) and
- 5-amino-4-oxopentanoic acid hydrochloride (1.00g; 6.0
mmol) at 70 °C. The reaction was complete after 29 h.
_The Yield was 1.22 g (68%).
'H NMR. (200 MHz; DMSO-d6): & 1.60 (4H, br s), 2.5-2.6
(4H, m), 2.84 (2H, t, J = 6.4 Hz), 3.97 (2H, br s), 4.0
(2H, m), 7.15-7.35 (5H, m), 8.56 (3H, br s).
PC NMR (50 MHz; DMSO-d6): & 27.0, 27.2, 27.6, 34.3,
34.6, 46.4, 63.8, 125.6, 128.2, 141.8, 171.9, 202.4.

—Métboxyethyl 5-amino-4-oxopentanocate hydrochlorlde
{compound 20] : : :
From 2-methoxyethanol (5.0-g; 66 mmol) and
-~ 5-amino-4-oxopentanoic acid hydrochloride (1.0'g; 6.0
_.mmol) at 70 .°C. The reaction was complete after 1 h. The
yield was 1.25 g (93%) of yvellowish oil. "
H NMR (200 MHz; DMSO-d6): & 2.57 (2H, t, J = 6.2 Hz),
2.83 (2H, t, J = 6.2 Hz), 3.27 (3H, s), 3.5¢ (5H, br s),
3.95 (2H, br s), 4.12 (2H, br s), 8.52 (3H, br s).:



mml) at 70 . C, The reaction was conplete after 1 h. The yield was 1. 25 g

(939 of yellow sh oiI IHN MR (200 MHz; DMSO-d6) 6 2
J ryEO

Hz) | 2. = 6.2 Hz) , 3.27 (3H . 3.54 (5H.
(2?4 br a ﬁlﬁfﬂ (2H br s) ,)8.52. (3|(4, brS)s) 27 Sanﬁ’&?ﬂﬁﬂéw 36\/\0

02/ 10120 PCT/ GB01103336 - 29 136 NMR (50 MHz; DVMSO-d6): 6 27.1, 34.3,

46.5, 58.0, 63.2, 69.6, 172.0, 202.5. -32926--Di oxa-1-octyl

5- ami no=4- oxqgentanoate hydrochl ori de [conpound 231 From di et hyl ene gl ycol
‘monoet hyl et heF ¥¥R0 (§0 MHEzmBMSO-dAd : 56 aA¥ nb, 43HxDpehs ahpi 58 atj d

hydrochl orides120 g9.65.-079m®] )agd g0 C. The reaction was conplete after 4
h. The yield was 0.90 g (53% of light tan solid. 1H NVR (200 M;

DMSO-d6) : 5 1.10 (3H, t, J = 7.0 Hz), .2.58 (2H, t, d = 6.0 Hz),
-3.35-3.65 (8H3, ) DicxH61{Actl 5s;)mmél~41~33;&c%ken&an&ate %;?dféi’ahloﬁéé (3H

br s) . 130% Od6) : 6 15.0, 27.1, 34.3, 46.5
65.5,68.1, 69 1&%81%@%& 0, 202.5. 3,6, 9 Trloxa--l-decyl
5- am no- 4- oxﬁi@iﬁ&i@@ﬁt}&ﬂg@daﬂrir@dﬂ;ﬂowﬁ%l{ﬂ?@@try'-;et;dﬂwlqne

I I I X0 t anoi ¢ acid
Pyor ochl or e b cratiie 6 kdhentnndIP alo A A e R B Bt o

20 h. The yi &P \KH%O% BF ¢ q 6349 Wrowsiastt igin wastmuez;@OawHex BVBO- d6)

5 2.58 (2H, tThel AR W& 0. 92}%4((5%) rof\alhetganolgi%(sH s),
3.4-3.65 (1011 15 (2 849 (3H, b
"3C NWVR E50 \ NMBNéE)‘-’Baf)"ﬁZG 99#5@ dgh: ?0,5 4618, I%’é B¢ J63. 3, 06T$Z)l.-,r6985) 69

6I Ga r (71 2. fBlﬂQHQ 202 5 6. @emﬁnql3pegcgduse(ﬁh Annhrgugg %itg

~al coho 5.0 n (0] oxgp n ydrochl ori de 0g; 6.0
mol ) “was he?féd%t 813932%8]0% (37p tg %3%%%4 ngéegégr' Tt §'mel t the al cohol),
and 12 M hydr éc MY | & QdiE ;( MSOHJE) wds 1asdcbed27Haat i3@g 3wakecent i nued unti |
a clear sol ukkonr, 65,5, 68.1, 69.1, 69.8, 172.0, 202.5.

3,6,9-Trioxa-1-decyl S-amino-4-oxopentanoate
hydrochloride [compound 25}
From triethylenme glycol monomethyl ether (5.0 g; 30
mmol) and 5-amino-4-oxopentancic acid hydrochloride (1.0
g:.G.O mmol) at 70 °C. The reaction was complete after
20 h. The yield was 1.19 g (63%) brownish oil.
H NMR (200 MHz; DMSO-d6): & 2.58 (2H, t, J = 6.2 Hz),
2.84 (2H, t, J = 6.4 Hz), 3.25 (3H, s), 3.4-3.65 (10H,
. . ®™,.3.96 (2H, br s), 4.13 (2H, m), 8.49 (3H, br &).
W BC NMR (50 MHz; DMSO-d6): § 27.1, 34.3, 46.5, 58.0,
63.4, 68.1, 69.5, 69.6, 69.7, 71.2, 171.9, 202.5.

General procedure I1
A mixture of the alcohol (5.0 g) and
5-amino-4-oxopentanoic: acid hydrochloride (1.0 §; 6.0
‘mmol) was heated to 90-100°C (up to 135°C if necessary

. to melt the alcohol) and 12 M hydrochloric acid (0.1 ml)
was added. Heating was continued until a clear solution

- was obtained  (up to 5-6 days). Work- -up as ‘in ‘the =
previous procedure. - ' B



.was obtained (up to 5-6 days). Work-tip as in 'the previ ous procedure.

102/ 10120 -
pr epar ed

[ compound

acid hydrochlorlde (10.0 g; 60 mml). After 23 h at 90, excess benzyl

al cohol

Qwoh?hémyethod Benzyl S -amino- 4 -oxopentanoa

30 27 January 2005 PCT/@GB01103336 The follo gﬂﬁ% gwer e
e rochl ori de

fom benzyl al cohol (50 m) and S--am no- 4-RXRGBOL/@EISE C

was distilled off at 90 (bath tepperature) and 0.33 mm Hg. The
yield was 8.1 (530 of tan powder. 'H NVR_ (200 MHz; DVMBSO-d6) : 5 2.63

WO

(2H, t, J = 6. ollowging Hyters Wete hrepaindd by3t913_s(al@thga s) , 5.11
(2H s) , 7.3-7. 4 (5H bar s), 8.52 (3H, br s). "3C NMR (50 M, DVBO- d6)
5 26.7, 33. 64.8, 126.3, 126.4, 126.8, 134.4, 169.8, 200.1. 4- N
trobenzyl 5-a 41 ﬁH&ﬁéfT@’d@Wﬂﬁ)ﬂW@@d@Wd@hdcbﬁbbEﬁ@m

7-4-nktrobenzyl4dlcohol (5.0g; 33 mmmol ) and . 5--am no-4-oxopentanoi c-aci-d- -
T%e action was conplete after 15 mn at

hydrochl ori de g ],
' The ylelglwasga& 5& Fézo NWR d Poemipe -4 PMBOPEBEancsc?2. 72

135 C

(2H,
(2H,
br s).

t,
s),

J

6 S en
3(:7N|\/éX(:%E 2 %ﬁ%%lﬁg B9 %’a§7d13t§i5|§d % sat 6%0?1 (%eée 5 128.3,

5ag1ﬁypydr@c@10@25e t(10J 0=g6. 20Hamoi ) 4. ﬂ@té@FQBbﬁ gt §o5

143.9, 146.9,t¢ Eeeat262)5and FLaarmmeHgyl Theapiabd-das ogope@t anoal e

hydrochl ori deof[ cafipputde#d] From 4-fl uorobenzyl al cohol (5.0 g; 40 nmmol)

and 5--an1nor4 p an0|c acid hydrochloride (1;0 g; 6.0 nmol)
mper U g o

reacti on was co

NVR (200 MHz2 . SDVBBHAGY, | 7S=' 2.63a4PH 3teg ) (Sud B8)s), 5.11 (2m, &),

7'3T7*4 (5H, br s), 8.52 (3H, br =).
13 ' '

C NMR (50 MHz; DMSQ—dG): ® 26.7, 33.8, 45.9, 64.8,
126.3, 126.4, 126.8, 124.4, 169.8, 200.1.

4-Nitrobenzyl S-amino-4-oxopentanocate hydrochloride

[compound 11]

From 4-nitrobenzyl aleohol (5.0 g; 33 mmol) and

S5-amino-4-oxopentanocic acid hydrochloride (1.0g; 6.0

mmol) . The reaction was complete after 15 min at 135 °Q.

The yield was 0.95 g (52%). '

'H NMR (200 MHz; DMSO-d6): & 2.72 (2H, t, J = 5.8 Hz),
2.91 (2H, t, J 6.2 Hz), 4.02 (2H, br s), 5.28 (2H, g),

7.67 (2H, 4, J 8.0 Hz), 8.25 (2H, d, J = 9.1 Hz), 8.58

(3H, br s). | -

13 '

C NMR (50 MHz; DMSO-dé) : & 27.1, 34.3, 46.5, 64.4,

123.5, 128.3, 143.9, 146.9, 171.8, 202.5.

]

n

4-Fluorobenzyl 5-amino-4-oxopentancate hydrochloride
{compound 15] ' B

From 4-fluorobenzyl alcohol (5.0 g; 40 mmol) and
5-amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
mmol) . The reaction was complete after 3 h at 90 °C. The
vield was 1.02 g (62%). ' o '

s NMR (200 MHz,.DMSO-dé'-)':B 2.63 (2H, £, T = 6.4 Hz),
2.88 (2H, t, J = 6.6 Hz), 3.99 (2H, br s}, 5.10 (21, s),
7.22 (2H, t, J = 8.8 Hz), 7.45 (2H, 4; J = 8.0 Hz), 8.57

28

(3H,

The

Mifz i3 QMSQ+6)90 &C.2 Hie (JH.eltd s 5.62Hz)(62% '-H



288(2H t,JG 6 HZ) , 3.99 (2H, br s) , 5.10: (2H S), 7.22 (2H t, J

.= 8:. 8., , 7.45 (2H, d|J:B.0Hz),85727Janu§r7¥JBﬁ)g%§
02/ 10120 ,gg,g&/ 03336 - 31 (3H, br s) . 13C NMR (50 MHZ J35
27.1, 34. 64.9, 115.0, 115.4, 130.1, 130.2, 132. QCT@:?Q”‘B’?’?‘@SQ 3,

- 164. 2 171 8, 202.4. 4 -Methyl benzyl 5 -am no -4 -oxopentanoate
hydrochloride [ conpound 3 | From 4- net hyBhenzyl al cohol (5.0 g; 41 mmol)
and 5--am no-4-oxopentanoi c acid hydrochloride (1.0 g; 6.0 wmol). The
reacti on was édHplereshiter .2 days. The yield mas 0.84 g (52@@ 1H NMR

(200 MHz; DVBRcdfiiyr: é§02M§9 (%Msoﬁbag 26695(€Ft3% 35 4% % tFQ .86 (2H t,
J =6.2 FE) , . 3.96 ( 4 2 8.55 (3H,
br s) } 13C hNR ¢80T Wit a6)13052:211372 28. 1§2 35, ASUB 4164684, -
©128.9, 129.8,11B389,2088 2, 172.8, 203.4. 4--1sopropyl benzyl 8
-5-am no- 4- oxopent anoat e hydrochl oride [conpound 2] From 4- |sopropylbenzyl
~alcohol” (5.0 M) and 5--am no-4--oxopentanoic acid hydrochloride (1.0 g;

6.0 mmol). TéeMeblaxlbemzwhsscamphet¢-atdmen 2irdays ﬁ&ﬂr@dﬁﬂdridﬁw 1.0 g
(560) .. H NVR O-d6) : 6 1.19 (6H d, J =6.6 H), 2.61 (2H t,
J 6.4 Hz), gm[bi%ﬁan)ﬂvsz 88 (2H, t, J = 6.8 H) , 3.98(2H br a) ,
5.06. (214, ljromﬂ pethyll bengwH, ahyohols. 66 O 3, 4r me)el)13BANMR (50 MHz:

DVEO- d6) : ' b 23tind? , 0. o 133. 3,
126 2,171, 8728 E BT e - h i art i or L e OO

hydr ochl or i dd™§ np”E}tmcFe_ﬁﬁtW%rfﬁS -GonR Rt BERSH 2 Kol T(b@ o'lgldso
mol ) and 5-vars ro-g84-pxagent anoi ¢ aci d hydrochl oride (1.0 g; 6.

'H NMR (200 MHz; DMSO-d6): 6 2.30 (3H, s), 2.60 (28, t, J
- = 6.4 Hz), 2.86 (2H, t, J = 6.2 Hz), 3.96 (2H, br s),

5.05 (2H, s), 7.1-7.3 (4H, m), 8.55 (3H, br g).

3¢ NMR - (50 MHz; DMSO-dé): & 21:7, 28.1, 35.2, 47.4,

66.4, 128.9, 129.8, 133.9, 138.2, 172.8, 203.4.

4-Isopropylbenzyl 5-amino-4-oxopentanocate hydrcchlorlde
_ [compound 2]
-From 4-isopropylbenzyl alcohol (5.0 ml) and
5-amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
- mmol). The reaction was complete after 2 daysv The yvield
) was 1.0 g (56%}). . - s S
e 'H NMR. (200 MHz; DMSO-dé): & 1.19 (6H, d, J=26.6Hz),
2.61 (2H, t, J = 6.4 Hz), 2.84 (1H, m), 2.88 (2H, t, J =
6.8 Hz), 3.98 (2H, br s), 5.06 (2H S), 7.2-7.4 (4H m),
8.56 {(3H, br s)}). _ ' : :
Pc NMR (50 MHz; DMSO-d6): & 23.7, 27.1, 33.1, 34.3,
46.4, 65.5, 126.2, 128.0, 133.3{'148;2,'171:8,:202.6.

- 4-t-Butylbenzyl 5-amino-4-oxopentancate hydrochlorlde
[compound 1.0] ‘ : - '

From 4~t—butylbenzyl‘a1cohol (5.0 g; 30 mmol) and

- S-amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
mmol) . The reaction was complete after 2 days The yield'
.was .0.84 g (52%). , ' s :

“H NMR (200 MHz; DMSO-d6): & 1.27: (9H, s),. 2.61 (2H, t, J



mol ) The reaction. was conplete after. 2 days. The yi eld ..was :0.84 g.
(52% 3. H NWR -.(200 MHz; DMBO-d6) : 5.. 1.27. (9H,, s) 27‘]%‘"9%#0?51, t, J
) . H1 t1

VIO 02/ 1012Q,- zé@u 27 January 2005 PCT/ GBO /03336 6.4 Hz)
6.6 Hz) " O9%¥2%oH br s), 5.06 (2H, s) , 7.29 (2H, d, PCHGBORosb3kz) |

7 39 (2H, d J 8.4 Hz) , 8 .55 (3H, br s) . 13C NWR (50 MHz; DMSO-d6) 5
27.1, 31.0, 34.16, 34.26, 46.4, 65.4, 12520, 127.7, 133.0, 150.4, 171.8,
202.4. 4- (Trifluoronethyl)benzyl 5-am no-4-oxopentanoate hydrochl ori de

[ conpound 9] Ffdm4-Helri2lasr 6kt hy) )benzyle aﬂm)q}mi 5(84 92@,, dmol ) and-
The reaction

. 5-am no- - 4- oxapeY apmiEc a¢i dohygreshl ofi de (i
was conpl ete C]Epter ;?1 §§ ?gl ggl\bi\las&l"géf (‘%%Eﬁ)' 78( 2%@!0(‘53[ ME =
DI\/BOdG): m Qéélérhyszgz(zH t, :64Hz),400(2H
br-s) - 5. 23 ( JI\JME)(SO Mu82 bidbb-ds) J 5 By 2 HzYy g 735 (gé; 4 =8.2
Hz), 8.58 3 25 ML DO )t oA 444%?65 64.7,
12)1 4, 125.2, qulsz‘ 5851% %%2%(91271278 2334 01§0 ﬂm 1g1.89020%.4.
2- Fl uorobenzyl 5-am no- 4- oxopent anoat e hydrochl oride [conpound 17] From
2-fl uorobenzyl mmol.) .and 5-- am no-4- oxopent anoi ¢ aci d
hydrochl or i d)é 4( idmwué%og%ﬂ?}%ﬁ{g rlea?aﬁ"ﬂﬁ%és CEomsidEeoRteer 27 h at
100C.  The: if?éfﬁ&qrvg#meiﬁ ol GemIundVp191- 94C (dec.). "H NVR (200 MHz
DVBO-d6) : 5 & 6& 2Hie 15, 8 J = 6. 3.98
) 5 . wtﬂlfl&@&"&@bge iél %)1{3%14915&( $Hg 'b?Bssﬂm@%t NVR

(2H,. br s) ,
(50 MHz; DVBCP % %‘“12?1004?@396%@@1%@@& hsgrephlaﬁua,e 11505¢; 122. 7,

1.23.0, 124.56. Q3ﬁmél)l3ﬁ'h@ reb3@.ibn #30- Bom 162,75 A71gB, 202.4. 3
--Fl uorobenzy&lélarqv i 3>éopen(t ar;l?ate hydro%li?%orlae rz I]l T§é
'H NMR (200 MHz; DMSO-d6): & 2.63% (2H, t, J = 6.2 Hz),
_2.92-.(21—1, £, J = 6.4 Hz), 4.00 (2H, br s), 5.23 (21, =),
7.62 (2H, d, J = 8.2 Hz), 7.75 (2H, d, J = 8.2 Hz), 8.58
(3H, br s). o '
B MR (50 MHz; DMSO-d6): & 27.1, 34.4, 46.5, 64.7,
121.4, 125.2, 125.3, 125.4, 126.9, 128.2, 140.9,-171.8,
202.5. '

. 2-Fluorobenzyl S-amino-4-oxopentanocate hydrochloride
:[compound 17]
From 2-fluorobenzyl alcohol (5.7 g; 45 mmol) and 5-
amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
mmol) . The reaction was complete after 27 h at 100°C.
The yleld was 0.64 g (44%). Mp 91-94°C (dec.)
'H NMR (200 MHz; DMB8O-ds) : 6 2.63 (2H, t, J = 6.0 Hz),
2.88 (24, £, = 6.0 Hz), 3.98 (2H, br =), 5.16 {2H, =),
.. 7.2-7.6 (4H, m), 8.56 (3H, br s). : :
Y NMR (50 MHz; DMSO-d,): & 27.0, 34.3, 46.4, 59,7,
59.8, 115.1, 115.5, 122.7, 123.0,- 124.5, 130.4, 130.6,
130.7,.130.8, 157.8, 162.7, 171.8, 202.4.

3-Fluorobenzyl 5-amino-4-oxopentanocate hydrochlofide
.. [compound 24] , . : S

From 3-fluorobenzyl alcohol (5.1 g; 40 mmol) and s5-
- -amino-4-oxopentanoic acid hydrochloride (1.0.g; 6.0



[ compound 24] From 3-fluorobenzyl alcohol (5.1 9; 40 mmol) and 5-

am no- 4- oxopent anoi ¢ acid hydrochloride (1.0 g; 6.0 27 Ja%a{ay] %9(}?) 5O

02/ 10120 \BG:H%%/ 03336 - 33 rnnol) . The reaction was cQ ete’a Per 20 h
at 100 C. e vield was 1.04 g (72% . M 115-119 C 11 NVRVGCHSHONSE ;
DMSO-d6) : 6 2.67 (2H, t, J =6.2 Hz) 2.90(2H, t, J _ 6.2 Hz) , 4.00 (2H,
d, LT 5.0 Hz),, 5.14 (2H, s) , 7.1-7.3 &3H4-m , 7.4-7.5 (1H m , 8.54
(3H, br s) . 13C NWR (50 MHz; DMSO-d6) 5 27.1, 34.3, 46.5, 64.7, 114.1,
114.5, 114.9,™¥93) 3 The3zrgactlonqwag3goBpless. 8ftet3800r 46916} °164. 5,

171.8, 202.5.THe3y4eda GaBentahl gor(@@gp;yllqulggi9994e@xopent anoat e

hydr ochl ori del}gmo nd (15‘4%%2 From 2, 3, 4,5, 6-pent af | uor obenzyl al cohol (5.1
g:- 26 mmol) ~ e h Tz o I8 hoi © dcPd K9Hrobhl 8rFde-21H®) , g; 6.0
ol ). - The. rzag0i ¢pHwas, conpl et 2 BE) er4bodaysuatd, 180-G dhe,yi & dyaas

TN L Pt R E L% e S Y N T S

(3H, hr s). 18C NWVR (50 MHz; DVMSO-d6) : S 26.8, 34.2, 46.5, 53.2, 109.9,
123.2,, 134.5,33430mR, (:62mfz; 1Bfsd- b/l & : - Ch) orobenzyl 5 -anmino- 4
{ i de S? g]) 'ouégfﬁgﬁz' ér%‘fna’%caﬁ‘rp %e'y]l

-'oxopen tanoa te hydrochl ori C I"dr nZyl al cohol
(5.0 g; 35 mrot9d-hndls4 - Bni kb2 42 oxbbent anb?e- Gci BB hydlr dci dri d89.B,0 g; 6.0

mol ). The rexxdjon wes.epmpéete, afierg 24 dpat. 100 C. The yield was 0. 56
g. (326) . M 127-129 C. 1H NMR (200 Miz; DMBO--d6) : S 2.65 (2H, t, J =
"5.8 Hz) , -2.89 (2H, t, J = 6.0 HzZ) , 3.99 (2H- br s) , '5.11 (2H, s) ,
7.44 (4H, s),2.3 56, %36 Pebtas)ucAIeidiR (S0ahtzs - DNBRB) tandh t27. 1, 34. 3,

gf}gm ﬁgll0%4%%%§%5%y§%ﬁ?%%$§é& 171.8, 20.2.5. 3, 4-Dichlorobenzyl
_ - From 2,3,4,5,6-pentafluorocbenzyl alcohol (5.1 g; 26
mmol) and 5—amino—4—okopeptanoic acid hydrochloride (1.0
g; 6.0 mmol). The reaction was complete after 6 days at
100 °C. The yield was 0.25 g (13%). Mp 146-148 °C.
'H NMR (200 MHz; DMSO-d;): & 2.59 (2H, t, J = 6.4 Hz),
2.85 (2H, t, J = 6.4 Hz), 3.95 (2H, br s), 5.22 (2H, s},
8.51 (3H, br s). "' o :
Pc NMR (50 MHz; DMSO-d,): & 26.8, 34.2, 46.5, 53.2,
109.9, 123.2, 134.5, 139.5, 142.7, 147.7, 171.6, 202.4.

4-Chlorobenzyl 5—amino—4~oxqpentaﬁoate hydrochloride
' [compound 19] . ‘ c '

fﬁl From 4-chlorobenzyl alcohol (5.0 g; 35 mmol) and 5-

' amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
mmol) . The reaction was complete after 24 h at 100 °C.
The yield was 0.56 g (32%). Mp 127-129 °C. :
'H NMR (200 MHz; DMSO-d,): & 2.65 (2H, t, J = 5.8 Hz),
2.89 (2H, t, J = 6.0 Hz), 3.99 (2H, br s), '5.11 (24, s),
7.44 (4H, s), 8.56 (3H, br =). .. - -
YC NMR (50 MHz; DMSO-d,}: & 27.1, 34.3, 46.5, 64.7,
128.4, 129.7, 132.6, 135.1, 171}8, 202.5. |

3,4—Dichlorobenzy1'5eamino-4fbxop6ntanoate hydrochloride
[compound 2273 . : :
From,3,4fdichlorobenzyl.alc0h01.(S;ng;fzs“mmol)=and 5-



[ conpound 22 From 3, 4-di chl orobenzyl al cohol- (.5.0 g,. 28 mmol ) And 5 27
January 2005 WO 02/10120 - 34 PCT/GB01/03336 am no- -o&gggp%&yg@gsacid
hydrochlorgﬂ§ éﬁ.o g; 6.0 mml). The reaction was conpl ete a h at
100 C P00 as 1.12 g (57-0.). 'H NMR (200 MHz: DVE@ 6} Bi1/08332- 67
(2H, t, 6.4 Hz) 2.90 (2H, t, J =6.4 Hz) , 4.00 (2H, br s) , 5.12 (2H,
s) , 7.2 7 5 (1H m, 7.5-7.6 2H, rr), 8.50, (3H, br s). 13C NMR (50 MHz; )
DMSO-d6) : 6 27.1, 34.3, 46.7, 64.1, 129.8, 130.7, 137.3, 173.7, 202.8. 3

- Ni trobenzyl SHaﬁnmv%ommmeataﬁ;lw B gai [(iom)% g From

3-ni trobenzyl ol 33 _mmol 5-am no- oxope c aci d
hydr ochl ori de %h% W Tgé Qé%ﬁ?fonﬂy J of QQ§B%ﬁﬁﬁ1a&§§rcéﬁpheae apoePc20 h at
100 C. The yie He \1@@111 o@sg 1(.33- @o)(57%|)+ NVR (200 MHz; DMBO-d6) : 6 2.68

(2H;—br-s) 2119M12H(20@r1vﬂ% I-ﬁM% %H, b ﬁ)ﬁwé%%otma?’ s), @7 2)7'9b(2H

n), 8.1-8.3 (2H
27.1, 34.3, 2625 9064 H, ti2d s 6. izﬂzs, 43001(2H34br3s)l3§ 2 A7, Tg) 171. 8,

202.5. 2 thhyﬁbenzynlﬁ-amyn0745 ngpggta& § Egdrg&hlorldf [ conpound

29] From 2- met syl zyI %

am no- 4- oxopent an0| C a{ |dhﬁ§dr s Pofdisge 6(21'7019 34.3 4AWl,) .64The reaction
was conpl ete at22r84 Hags7, alBiQ@Q 1Theryigbd was 0.72 g (44% . M 107-109
C1H NVR (200 Mi: DVBO d6) - 6°2 29 (84, o3 2. 62 (2H t, J 6.4 H), x
286 (2H, t, J 6.4 3.96 (2H, i s), 510 (2H s), 7.2:7.4 (4H, ),
8.54 (3H, br NB@"P’%@?BD SARTLDVED- o dpen badda e Bfdibedth 3346 4,

64.1, 123..1, ﬂc&ﬁn}f‘ouﬁ@&ﬁ 128.8, 130.0, 133.8, 136.5, 171.8, 202.5.

3- thhylbenzyl >=an] no- 4- gxopent anoat e hydrochl ori de
-nitrobenzyl alcohol (5.0 g; 33 mmol) and 5- —amino-

4-oxopentanoic acid hydrochloride (1.0'g; 6.0 mmol). The
-reaction was complete after 20 h at 100 °C. The yield
was 1.00 g (55%).

H NMR (200_MHz; DMSO-dg) : & 2.68 (2H, br s), 2.90 (2H,
br s), 3.98 (2H, br s), 5.26 (2H, s), 7.6-7.9 (2H, n),
8.1-8.3 (2H, m), 8.47 (3H, br s). ' '

PC NMR (50 MHz; DMSO-dg) : & 27.1, 34.3, 46.5, 64.4,
122.3, 122.8, 130.1, 134.3, 138.4, 147.7, 171;8; 202.5.

- 2-Methylbenzyl 5-amino-4- ~oxopentancate hydrochlorlde
lcompound 29] ' -
. . From 2—methy1benzy1 alcohol (5.0 g; 41 mmol) and 5-
amino-4-oxopentanocic acid hydrochloride (1.0 g; 6.b
- mmol)’. The reaction was complete after 4 days at 100 C.
The yield was 0.72 g (44%). Mp 107-109 °C.
'H NMR (200 MHz; DMSO-d;): & 2.29 (3H, s), 2.621(2H, t, J
= 6.4 Hz), 2.86 (2H, t, J = §.4 Hz), 3.96 (2H, br s),
5-10 (2H, ), 7.2-7.4 (4H, w), 8.54 (3H, br's) .
YC NMR (50 MHz; DMSO-dg) : & 18.4, 27.0, 34.3, 46.4,
4.1, 123.1, 125.8, 128.2, 128.8, 130.0, 133.8, 136.5,
171.8, 202.5. . ' I

3-Methylbenzyl 5- —amino-4- oxopentanoate hydrochlorlde
[compound "31]

From 3-methylbenzyl alcohol (5.0 g; 40 mmol) and 5-



[ compound 31 J From 3 -net hyl benzyl al cohol (5.0 g; 40 mml) and 5 27

January 2005 WO, 02/10120 PCT/GB01/03336 - 35 amino- 4+ ?
acid hydr@émzmﬂ]qe (1.0 g; 6.0 mmol). The reaction was co e
days at eyleldvvaslllg(68% I\/p9698C 'H R M—Iz,
DMSO-d6) : 5 2.31 (3H, s) , 2.62 (2H, t, 6.2 Hz), 2.87(2H t, J 6.4

Hz), 3.97 (2H br s), 5.05 (2H, -s) . 7 35 7.4 (4H m) . 8.55 (3H br s)
"C NMR (50 MHz; DMBO-d&) : 6 20.9, 27.1, 34.3, 46.4, 65.6, 124.9, 128.3:
128. 4, 128.5,3aW38064-98gpentanaio. aCJE@Zhﬁir@ﬂ@Ialdepr(dc@dgr,e 6l. |0| The

benzylic al cofabi(5. @h@@éacm&@@dc&ﬁ%ﬁ%é%ﬂt%xa ‘?
N, N - dllsopr %|C&[bﬁﬁllﬁlde 1) cﬁrorlde (1
. ng) cool ed to 0T Yb& W?%n%e*%ﬂ%rééb St MR Qﬁﬂg 8noGr at OC the mxture was
~stirred about'lR24MR a@omwm t emper-at, e e3 Thes dagder grgen 2., @2Xt(lzlhe was diluted-
- with pentane (3 e t hr qugh | i e residue was

. washed with a ?n% ?e bent i [gﬂﬂ Rdgﬁ%ﬁhgﬁ)F srggtégﬁﬁepg Sb-;\'/aporated.
The residue wWas0@i $3Bl vaeld, i h- Try. 4 (4H m), 8.55 (3H, br s).
t et r ahydr of uriap. grg: tmggc-&qsg_'a %ﬁ Rentanpi caacid ,£0,43. mml) in

: f

dry dichl oronet hane . (10 :ué%mas a fér stahdln fof°5? tays at room
tenperature, &he® 3¢ e i Il%&e‘ki aréd - 5-hd35r 8si élaé fash@d.@ith a
lLittle diethytoetder. The residue was dissolved in ethyl acetate . (20 mL)
and treated with a solution of hydrogen chloride in ethyl acetate (2 niL).
A precipitate of the hydrochloride appeared after 4,h to 3 .days. and was

purified, as Gemicslt afdisdwe N1 - BOC- 5- anino . - 4- oxopentan0|c aci d.
Trlethylanlne (13.9 n; 10.1 g; 0.10 nol) was added dropwi se to a stirred

. mi xture“of 5-am no-4-oxopentanoic acid hydrochloride (10.0 g; .5.9.7 mmol).
and di-t--butiie hiirzrliehatled@l 85,0 Gwtld) ekl addddydiopivise to a

mixture of N,N'-diisopropylcarbodiimide (0.63 g; 5.0
mmol) and copper{I) chloride (1 mg) cooled to 0°C (bath
temperature)}. After one hour at 0°C, the mixture was
stirred about 24 h at room temperature. The dark green
mixture was diluted with pentane (3.mL) and filtered
through a Celite pad. The residue was washed with a
little pentane and the combined filtrates were
evaporated. The residue was dissolved in dry
___tetrahydrqfuran.and;N:t—BOC—5~amino—4;0x0pentanoic acid
(0.43 mmol) in dry dichloromethane (10 mL) was added.
~After standing for 5 days at room temperature, the
y . . MixXture was filtered and the residue washed with a
little diethyl: ether.. The residue was dissolved in
ethyl acetate (20 ml) and treated with a solution of
hydrégen chloride -in ethyl acetate (2 mk). A
precipitate of the hydrochloride appeared after 4 'h to 3
days and was purified as indicated below. '

N-t-BOC-5-amino-4-oxopentanoic acid

Triethylamine (13.9 mL; 10.1 g; 0.10 mol) was added
dropwise-to a stirred mixture of 5—amino—4—oxopehtanoic
acid hydrochloride (10.0 g; 59.7 mmol) and di-t-butyl
dicarbonate (21.8 g; 0.10 mol) in dry N,N-
dimethylformamide (25.mL) . The reaction mixture was



di et hyl formam de (25.nmL). The reaction m xture was W 02/10120 - 36 27

January 2005 PCT/ @GO /03336 stirred 6 h at 50C and overn%gp%n%%%p%er'alture)

t enperaturg, 02]'];?_]9% sol vent was evaporated off at 35-40 C (
and 7-1 mm Iplg Q residue was acidified with ice-cold 10%CaicEiiessng d (50

mL) and imediately extracted with ethyl acetate (6 x 15 nL). The conbi ned
extracts were washed with water (2 x S nmLigand saturated NaC solution (1
x 5 m) . After drying (Na2SO4) overnight in a refrigerator, the m xture
was filtered &hd*&edp6r bt et. 5The ard OrdrmashOWE fissh b@erﬂ%@fﬁu%@
chronmat ogr aphyThe 8c9 50 I.Lica gel columm eluted wth ethyl °

“acet at e- hexane %2: 1),Q§§I§Ig§t@i %{éggg-%ﬁgeéf?%ct?%n%?‘?% df vePath 2 g (88%

vi scous yel | owFBPPEFREETE harifly7 sbl i By ed Thie Stes B@ige | wad sefaigesgqtor. 1H

- NVR-(200 -Mriz; OMID 862-cobd 11689 91 8)acid- (2H -t do-Br b He) 2063
_ = Sdiat
| (1§H,1 t, J = 6.4.47) %g 7_8]%2H,IF£%_§ = 5._’8 é?”"%? T Afwediately 6 hy) |
1 (1H br sY RS KRR sk aeisad6i6 x SR T, . T, c@bfhedt9. 5,
78.1, 155.7, 198:Bace6rdre dvddHd D xyRENZMt S AE NO-4-GX0 angat e
hydr ochl ori de nd&€pmnpopnd; 28] Pr ep%&g[ﬁ: fram 4?{r?et hdr’jy )esngay aﬁag:d'}ﬁﬂtet‘i.o g;
7..2 mol), NN '-diisopr opg/]I Sar tim & 56F srygnd7. Manhiel), cum (9 ng),
and N-t - BOC- 5-ff it ahiloxiop entraforigetitr|, 1 theg miktduraWls) -£:lkash 4
chr omat ogr aphyaroh eabidarat-e2b Mppsd 14 | .60 col. eluted,with
acetonitrile (200 ak? 5% net hano fel(aﬁoggetwgﬁ PWF%%O%’Ynﬁ)l,aS@nd 10%
met hanol” i n acet'SHATIIEREEE) S4na 661 heckiildciOgell HHaekin0BI uregave
0.24.9 (119 prisduetthyl¥p abl@ati2GexhHeNVR. (200 Mz, DVEO-ids) S 2.58 (2H,
t, 283 (2H ]2 6 4. H2). 3.75 (3H (s)g, E°2B25( IR, 5?)%15 6.93 (2H, .
d, J =8.4 Hz) T 885 f° 108 (312 Br (88%) 13CsmvRs(501MEw 0il that
: partly solidified on storage in a refrigerator.:

5 .

“H NMR (200 MHz; DMSO-d,): & 1.39 (9H, s), 2.42 (2H, t, J

'.= 6.4 HZ): 2-_63 (2H,'t, J =6.4 Hz)’ 3.78 (ZH, d, J =

5.8 Hz), 7.04 (lH, t, J = 5.6 Hz), 12.1 (iH, br g)

13 -

€ NMR (50 MHz; DMSO-d,): & 27.4, 28.1, 38.6, 49.5,

-~ 78.1, 155.7, 173.6, 206.1. S

4-Methoxybenzyl 5-amino-4-oxopentanoate hydrochloride
~ [compound 28] : ‘ o
Prepared from 4-methoxybenzyl alcohol (1.0 9; 7.2 mmol),
‘N,NF~diisopropylcarbodiimidet(0.91'g; 7.2 minol) ,; cuCl (9
mg), and N-t-BOC-5-amino-4-~oxopentanoic acid (1.7 g; 7.2
mmol) . Flash chromatography on a 175 x 25 mm silica gel
60 column eluted with acetonitrile (200 mL) , 5% methanol
in acetonitrile- (500 mbL}, and 10% methanol in =
acetonitrile ({750 mL):and;collecting'SO-mL fractions
- gave 0.24 g (11%) product. .Mp 110-112°C. . .
'H NMR (200 MHz; DMSO~dy): & 2.58 (2H, t, J'= 6.4 Hz),
2.83 (2H, £, J= 6.4 Hz), 3.75 (3H, 8), 3.94 ‘(2H, br a),
5-02 (2H, s), 6.93 (2H, d, J= 8.4 Hz), 7.31 (2H, 4, J -
8.4 Hz), 8.48 (3H, br g). . SRR 7
B¢ NMR . (50 MHz; DMSO-~d,): & 27.1, 34.2, 46.4, 55.0,
._.65.,4, 113.7, 127.9, 129.8, 159.1, 171.8, 202.5



DM z; 8 Od6) © 6 27.1, 34 2 J '6.4 Hz), 3.94(2H, brs), 7.31(2H, d,S .
~ 46.4, 55.0, 65.4, .113..7, 127.9, 129.8,. .159.°1, 171.827§@ﬁ5§y% 0
-Pyridin%hgetgyl 5-am no-4 -oxopentanoate 27 January 2005 , %1 0
PCT/ GBO1MY3 848120 37 i hydrochl ori de [conpound 26] From FGHEBYBH6 et hanol
(0.55 g;5.0 mol) and 0.43 M N-t-BOC-5-am no-4-oxopentanoic acid in
di chl oronethane (10 niL; 4.3 mmol ). Evap®fation of solvents fromthe
filtrate gave_1.0 g residue, which was dissolved in ethyl acetate. A
sol ution of hydRGEercletrrrdelel¢ammaund 26cetate (2 nL) was added to the
anber sol uti Gronif4-8% R at m4.e r hE, eqsl gsi gue was
filtered and drjed ﬁ%&ﬁﬁijliéggggfﬁgi g%gggﬁ% g?%lﬁﬁﬁqughB 0'?§eﬁg.63 g

t
(68% of a hyli GERp T WK 4 - GFARREISE VAEL VB EP Lorame baneaH, t - J

=6:4 Hz) - 2000 d2H 413 whol )6 4 Bporabi®ml o 63MhveRks fSoRSthaH, S)

8.0-8.2 (1H, .54, (3H, br.s) .8.5-8.7 (1H ., .-8. 9., 9. 0. (2H
M 13C NVR ( Jn\ﬁ%a?t dgy"f%’lf‘ﬁ’éfu%4.W§,1C%‘6.Wi‘?’n)§i.5§,°1"?§6.l§‘, 140. 8,
141. 3, 144. 4,etdpll Boasrs. 4 -bilphdmyd reft hyldrbgeanthdorddeoxapenhghoa t o
hydr ochl or i de o dGamPOUNduaT ke YHdkAIRNRY RLOANGL: 4§30 Hr 49 mmol) and
N-t - BOC- 5- am'cno- 4- ox%ﬂ;;en?ar‘lvoa::c acc#eépsol U?ll o%ﬁ%%% %kluﬁ&gnrrrr%ﬁeg The crude
hydr ochl or i dSLAEIRG i4 e @thyrdamdiemperagigeegEhphyesidae1965x 25 nmsilica
gel 60 col um¥iltered and dried over silica gel at 30°C and 0.01 mm

Hg to give 0.63 g (68%) of a hygroscopic solid.

'H NMR (200 MHzZ; DMSO-dg): & 2.69 (2H, t, J = 6.4 Hz),

2.91 (2H, t, J = 6.4 Hz), 3.9-4.0 (2H, m), 5.35 (2H, =),

8.0-8.2 (1H, m), 8.54 (3H, br s), 8.5-8.7 (1H, w),.8.9-

9.0 (2H, m). ' _ :

Bc NMR (50 MHz; DMSO-d,): & 27.0, 34.3, 46.4, 61.9,

126.9, 140.8, 141.3, 144.4, 171.7, 202.5. '

4-Diphenylmethyl 5-amino-4-oxopentanoate hydrochloride
[compound 27]
- From 4-diphenylmethanol - (5.0 g; 40 mmol) and N-t-BOC-5-
amino-4-oxopentanoic acid solution (10 mh; 4.3 mmol) .
. The crude hydrochloride was purified by flash'-
chromatography on a 190 x 25 mm silica gel 60 columm
leluted-with,acetonitrile‘(300-mL),-10%-methanol in
@x‘ B acetonitrile (1000 mL) ,- and 20% methanol in acetonitrile
" (250 mL), collecting 50-mL fractions. The yield was
0.39 g (16%).. Mp 163-166 °C. R
'H NMR. (200 MHz; DMSO-d;): & 2.65 (2H, t, J = 6.4 Hz),
2.88 (2H, t, J = 6.4 Hz), 3.98 (2H, br s), 5.16 (2H, s),
7.2-7.5 (6H, m), 7.6-7.8 (4H, wm), 8.52 (3H, br s).
BC NMR (50 MHz; DMSO-dg): & 27.1, 34.3, 46.4, 65.3,
126.6, 126.7, 127.5, 128.5, 128.9, 135.2, 139.6, 139.8,
171.8, 202.5.

Benzyl 5-[[1-(acetyloxy)ethoxy]carbonyl]amino-4-
oxopentanocate [compound 301
leridine (0.32 mL; 0.32 g; 4.0 mmol) was added dropwise



~eluted -with .acetonitrile (300 nm.), 10% nethanol in acetonitrile (1000
m.), and 20% net hanol in acetonitrile (250 nL) , coIIectkK/gaé%éggo
fractions. ng’gflél eld was 0.39 g (16%. I\/p 163-166 C. 1H q@Hz
DVBO- d6) O(2H t,- J 6.4 Hz) , 2.88 (2H t, J 6.4rekicBoud98 (2H,
br s) 5.16 (2H,. s) , 7.2-7.5 (SH, in) , 7.6-7.8 (4H, m, 8.52 (3H, hr s).
13C NWR :: (50 MHz; DMSO-d6) : 6 27.1, 34.3g46.4, 65.3, 126.6, 126.7, '

127.5, 128.5, 128.9, 135.2, 139.6, 139.8, 171.9, 202.5. Benzyl 5- f f1-
(acet yl oxy) et hbRyRcatbongh] mmﬂuraefobepemaﬂeahm{;c‘ap 23Ry i di ne

0.32 nL; 032h adde ro e 2/ 01 38 2
Sanuary 2005 f%%%%?gggéé (pggg gt’ 9 9 R\Aixf Vg)? ‘H]é"rﬁ{ﬁ’

5- am no- - 4- oxoﬁlé PrRAbarEatay dPegAl Bri an(leGE) gin Xty ntrmtt:)a]@ruzl:ofuran

| --chl-oroet-hyl'{1ghhpy of OAﬂ’ﬁ.ég £0i284i8y Z2- R Lroldod, “héiﬁﬁ'efa turraehy r.of ur aR .
washe

(10 n) . Aftef,; élrrln rrperature

with water (1 X ’Z WS ‘&%ﬁ @%?ﬁ?ﬁtﬂathm@eﬁo(%txaw W) el rﬁ_a)tua:raﬂtadil ed
(MySO4) . Fil tNafl osolemioevapoxasien) | gid &-£8&1 9ORMES .0 ki1 gtg%%

di ssolved in %@&'@aﬁﬁétfoﬁcigfélg gg) an rre%y(ll) ﬁgltclﬁ;vgtseexcegg g;

2.0 mmol ) was added. "Aiter stirrrn
acetic aci d wablSgR4 Wa%@b&cmla@mmc &ﬂﬁ((ha‘t Iwﬂ)eré@ﬁ&tétbam r¢y8- 10

nm Hg. The resiciev@s(elds red At ( and filtered.
After washing fhe resi ( due %\nf wﬁ%rhgrg%t hre%ls( %éﬁr%ﬂ g‘q%é: %ﬁ&lﬁ’é&nﬂl Ptrates
were neutral iFeF it FIQHETRERR Hdshe BXdads saririat ectiNaGhs sol ution (1 x

10 m). After ednqumddwﬁﬁﬂﬁ atl i dgpadd OMyoecan a%ﬁaeg{h@ggg@uﬁg “afid! g
product was py rdtéﬂmq_{by | ash e hr omat ogr aphy on ica gel
60 colum el uted W th et - ek ate yred1 ywithodisthyl etheecting 25
mL fractions. ('Itlﬁ)eﬂgmelaahd/vahlﬂ:eé:’bdg. (m)er PR ing! koW Qkbiqubl HMR,(200 Mz;
DVBO- d6) © goket bt @s 4y P 01l cahblned filtrates were
neutralized with NaHCO, and washed with satuxated NacCl
solution (1 x 10 mL). After drying. (MgSo0,), flltratlon,
and evaporation, the crude product was purified by' flash
chromatography on a 190 x 25 mm silica gel 60 column
eluted with ethyl acetate-hexane (2:1) (500 mL),
collecting 25 mL fractions. The yiéld was 0.43 g (61%).
- pale yellow oil.. '
| 'H NMR (2qo MHz;. DMSO-dg): & 1.41 (3H, d, J = 5.6 Hz),
-2.00 (3H, s), 2.57 (2H, t, J = 6.0 Hz), 2.73 (28, t, J =
6.0 Hz), 3.90 (2H, d, J = 6.0 Hz), 5.08 (2H, &), 6.68
.(lH, dq, J = 5.4 Hz), 7.36 (5H, s), 7.71 (1H, t, J = 5.8
Hz) . - ' g
PC NMR (50 MHz; DMSO-d,): & 19.6, 20. 6, 27.3, 33.17,
49.5, '65.5, 88.8, 127. 8, 127.9, 128. 4, 136. 1 154 2,
~168.6, 172.0, 205.1. D

Example 2 -Measurement of porphvrin formation in cell
gulture in vitro ' ' '

‘Methods

‘The following compounds were tested relative to ALA:

1. l-methylpentyl ALA ester



2.00 (3H, s), 2.57 (2H, t, J = 6.0 HZ), 2.73 (214, t, J = 6.0 Hz), 3.90
(2H, d, J = 6.0 HZ), 5.08 (2H, s), 6.68 (1H q, J —54?) %gry%g{)%w S)
, 771(]\?005%&—58 Hz). 13C NVR (50 Mz: DVBO- d6) 18

27.3, 33 A928 65 5 888 127.8 127.9, 128.4, 136. 1PCT/EBBI03336

.168.6, 172..0, 205.1. Exanple 2 Measurenent of porphyrin formation in
cell culture in vitro Methods The fokl @@ rg conpounds were tested
relative to ALA: 1. 1-nethylpentyl ALA ester 27 January 2005 WO 02110120

PCT/ GBO110333%- - 39-igcppepybpenpyl bbhzyéstdA ester 3. p-nethyl benzyl ALA

ester 4. benzyl A'—ﬁ‘-tﬁééﬁfvléen phﬁﬂxl Qé{:l- ALA ester 6. hexyl ALA ester 7.
cycl ohexyl ALA ester 8. | pentyl ALA ester 9.

p-[tri-fl uor ofret hyP§BBYY ML%%%-’Fer 10. p-(t-butyl]benzyl ALA ester 11.
p- ni-t robenzyls ALA ES@I@énﬁ'il@tiﬁ tmn@@@@@ls wer e -di-ssol ved in -DVBO to-a

concentrati.o 00 solution) . Appropriate concentrations were
obt ai ned by di1 utg}b njfvléﬁr% Sfock solutions with phosphate-buffered saline

(PBS) or culture oedlemexge| AL wstenti on WDr cells, derived forma

primary adenggarci Nopg %%15295 | d colon, were subcultured in RPM
1640 nedium (G bc%) co 1?%3115 % calf serum 100 Umn

penicillin, 00 g/Br ‘“slt*e%lléﬁm&ﬂmﬁh]ﬁer%}@l WRidmierter Cel | s were split.

1:100 tw ce aoeeks- pdswByItsd Ak atra Jdeaand 5 % Q02 in a hunmid

envi ronnent . Treat nment ¢ dltlons
. Pp-nitro enzyl ATLA ester

The test compounds were dissolved in DMSO to a
concentration of 100 mM {stock solution). Appropriate
concentrations were obtained by dilution of the stock
solutions with phosphate-buffered saline {PBS) or
culture medium. ' -

Cell cultivation
WiDr cells, derived form a primary adenocarcinoma of the
rectosigmoid colon, were subcultured in RPMI 1640 medium
(Gibco) containing 10 % fetal calf serum, 100 U/ml

~ penicillin, 100 pg/ml streptomycln and 1'% glutamine.

- Cells were split 1:100 twice a week, and maintained at
37°C and .5 % €02 in a humid environment.

Treatment conditions
5x10° WiDr cells in 2 ml of RPMI medium as described in
the previous paragraph were added-to each well in 6-well
plastiec tissue-culture plates (Nunc) and left for 48 hr
.at 37°C and 5 % CO, in a humid environment for‘proper
attachment to the substratum. The cells were then washed
twice with RPMI 1640-medium without serum, followed by
the addition to the wells of the appropriate dilutions
of the test compounds in 2 ml of fresh culture medium to
 final concentrations of 0.001, 0.0%, 0.1 and’'l mM in
- dupliecate. The cells were -incubated at 37°C for four
hours. S e '



5x105 WDr cells.in 2 mM of RPM nediumas described in the previous
paragraph were added-to each well in 6-well plastic ti SSE?JQHJEH#ESO Iat es

(Nunc) anc\P, %h; {#r 48 hr at 370C and 5 % CO? in a humd enviro
pr oper e to the substratum The cells were thenrgmsiBetosssiv ce

with RPM 1640-nedium w thout. serum followed by the addition to the
wells of the appropriate dilutions of theagest conmpounds in 2 ml of fresh
culture "mediumto final concentrations of . 0.0 01, 0.'01, 0.1. " and: ~
1 mMin dupli¥gegurensatcel] geﬂéuéaknpubphﬁﬁzﬁtcéﬂ&ﬁ% four hours. WO

02/ 10120 - 40 ARZedaguaby¥mdQPS5;sP gﬁg% 0333 I\/Easurerrent of cel lular
por phyri n content&}ﬁﬁter {nreat?r%n%gé@és eseri Bl i PRI d§mssttment

"treat ment condl Qusy hEh%eW%lﬁveW%rWMdvtw:ecwvtnftl'PE@Saia@ld br ought
into-a sol uti dwrotgh Het&ai 8o HO% M FE by 5E f@p' ﬂggége %ﬂ@ of f the -

Yrenmoved by

subst rat um. by rc Scr aper
centrifugation. Iﬂé %r%ﬁ?r??\iﬁ%rﬁ’gﬁ]t @mﬂ éB}vvaEeandebér & ned
f I uor omet ri cal¥ge st ngedhl PerikaeiF] rt%llLSfélﬁ-lépn%Fé rfgrrld-&%“ ter (excitation

at 407- nm em&shioR; M@Sat suped . a 06 nm usi n | ong pass cut-off
filter (530 612 on theae{m]&gsr%n yr‘ﬁﬁ‘e 99 &fn@éic nsamphe waspl e
was cal cul ate teﬁ%‘ﬂi‘rl?/%dt%ht%nmtmmailgommm iah PeG®hr B me8! 1858

nmeasur ed by tr@dﬁrtaﬂ:fmﬁbﬁmﬂégg}. e_re Its are shown in %I gures 1
(B 3’1-615”% 5% Pl pERLTTEPY. WRE can be

to 4 for test . 4 & 5,
seen from Fi gire Eq)ﬁ‘?‘fgt tstsé)é;p D(Hbé‘@-lpgsﬁoﬂ@elg @ﬂmesuﬁebeffaﬂnﬂefowﬁgt h the

p- et hyl benzylﬂm)am:allttfre elmils%i@ho@XH@?nZﬁ-hee§§L§5§ESIQ§§ ester were
rin synthests

equal ly effiglent induci ng cel | ul ar

appr oxi mat el y thg) 1te: %éasfg~I %D?lgugﬁ‘g@ﬁt r?ﬁéﬁlﬂﬁAtOThbecDroeelm (IEOIUfEnt in
1- met hyl pent yFoBsted iqeddeasedmehevkydwbihthiNpE8ashrg rﬁéi{}%d

concent ratl ons. The 1-nethyl pentyl

Results

The results are shown in Figures 1 to 4 for test
compounds 1-3, 4 & 5, 6-8 and 9-11, respectively.

It can be seen from Figure 1 that steep dose-response
- curves were found for both the p-methylbenzyl- and the
'p isopropylbenzyl esters. These esters were equally
eff1c1ent in inducing cellular porphyrin synthesis and
» approximately 200 times more potent than ALA. The curve
K | for the 1- -methylpentyl ester increased slowly with
increasing ester concentrations. The 1-methylpentyl
| ester at low concentrations was only slightly better
- than ALA in inducing porphyrin formation.

From Flgure 2 it can be seen that both the benzyl and 2-
‘Phenylethyl esters were considerably more efficient than
ALA in inducing cellular pPorphyrin Synthesis. In fact,

the porphyrin formation induced by 0.001 mM benzyl ester
- equals that obtained with 0.6 mM ALA. Similarly, it can
,_be seen that the fluorescence following the addition of

0.001 mM 2-phenylethyl ester corresponds to that induced
by 0.4 mM ALA.



ester at |ow concentrations was only slightly better than ALA in inducing
porphyrin formation. FromFigure 2 it can be seen that bot | and
2- phenylwgt(m/}h ester s were considerably nore efficient %?h}gﬂﬁa&ﬁigéign

i nduci ng € 1 vorphyrin synthesis. In fact, the porpRGFEBOFEBIt i on

i nduced by 0.001 mM benzyl ester equals that obtained with .0.6 mm ALA.
‘Simlarly, it can be seen that the. fluéilescence follow ng the addition of
0. 001. nM 2-phenyl ethyl ester corresponds to that induced by-0.4 mM ALA
WO 02/ 10120 -F#g0re 2y ghews rihapdse tipaiiecsmrti3336drityer e 3 shows that both
the hexyl - angd-mhéen ﬂpé@éfW"&@iﬁﬁé.ﬁéﬁ@r%Ml%r eaualdivnef fixgl enl, 1t can

al so be seen f %e Fi bilities of, these esters to induce

om { ure that the a .
cel lular por p?é/‘?‘? nPF of i%ff“@\ésr Bpioki thitteI el it itdeshiofhéhiesgan t hat

of ALA. The eycépbexylimdieas owElsiubir lEWsoaAtentfoaina®ieon ke slightly

nore efficie : i 0 J cin rphyri f tign. At hjgher
concentrati onnés?ﬁ?%gl%i&ﬂe&dﬁ%l& elrci%\“ﬁvgﬂéé% etglsane%;lg t P&e%n%A. It can
be seer's fromehehexgurestzen s t het ploy tadncemtyatdmeshy penzyl |
p-[t-butyl] begzydy s td BshLEer e | O tines
better than A A%I'n@,nldnduci n ﬁ%?rqi;éh%?l n fo%ﬁgn.l@%ggﬁgg%}a?ﬁ%régbe
summari zed as-PINFobEn- C@\‘P%&i@e(q Eonsertrad) ipnscHiAPR) cpotrheyyl] COVPOUND

T NO] ALAL 1- redtent pend yiedsl ¥ £ ctmidyeantala [ 8] 100 2- phenyl ethyl [ 5] 500.

benzyl [4] 100-600 hexyl [61100 p-isopropyl benzyl [21200

It can be seent from the Figure 4 that the p- [tri-
fluoromethyllbenzyl, p-[t-butyllbenzyl and p-nitrobenzyl
esters were approximately 200 times better than ATA in

inducing porphyrin formation.

The results may be summarized as follows:

COMPOUND (IE. ESTER SIDE CHAIN) |POTENCY#*
[COMPOUND NO. ]
ALA | R 1
1-methylpentyl [1] | ; _' 3
4-methylpentyl [8] ' ; _:: _Elloo._
2-phenylethyl [5] : o 500..
benzyl [4} ' e 100-600
hexyl [6] : o100
i'p-isépropylbenzyl 2r 'fzoo”'”
|p-methylbenzyl (31  |200
'cyclohexyl (7] ‘ : '_' ._;:1_”
Lpenitrobenzyl [111 ,“ .._-_._ f200
| p- [Etrifluoromethyllbenzyl {91 {200 -
':p-[thutyl]benzyl-ElG]' S 1200

*Relative ability to induce porphyrin formation



p- met hyl benzyl [31200 cyclohexyl [ 711 p-nitrobenzyl [111 200 p-
[trifluoronethyl]benzyl ;[9]200 p- [t-butyl ] benzyl 101 §§$¥
' ce porphyr|n formati on 27 January 2005 VE)%g?TB¥§6

ability to?éggﬂ
Bimie 3 - Porphyrin formation after topicatc/@pfldsgRti on

PCT/ GB01/ 0

~onto marine skin Methods The follow ng conmpounds were tested relative to
~ALA (including conpounds 1 to 11 tested.ignExanple 2): 1. 1-nethyl pentyl
ALA ester 4.

ALA ester 2. P-isopropyl benzyl ALA ester 3. p-nethyl benzyl
benzyl ALA ester 5. 2-phenylethyl ALA ester 6. hexyl ALA ester 7.

cycl ohexyl ALAmgS n i ' 2@l ALA ester 11.
) bion, aft, BAHZ ester

p- ni trobenzyl AEA2S i:
est-er—14. 4-phenyl butyl ALA ester 15 p quorobenzyI ALA-ester -16.
17. 2-.fluorobenzyl ALA ester 18.

3,3 -di met hyl - [-but ALA ester
2,3,4,5, 6- pentgggégﬁgbenzyl ALA ester 19 4-chl orobenzyl ALA ester 20.

2- nethoxyethylTAEAfeiﬂGW1nalcampbhhgaeaéyg ﬁéétéétf Ziva 8 ALA
[di- Ch'Oro]be”%thfﬁéﬁﬁ§tSEmP%§ndg 8- dIOX? teggé éiéégifleoz)

1. l-methylpentyl ALA ester
2. P-isopropylbenzyl ALA ester
3. p-methylbenzyl ALA ester
4, benzyl ALA ester
5. 2-phenylethyl ALA ester
6. " hexyl ALA ester
7. cyclohexyl ALA ester
8. 4-methylpentyl ALA ester
9. P-ltri-fluoromethyl]lbenzyl ALA éstef
16. p-I[t-butyllbenzyl ALA ester
11. p-nitrobenzyl ALA ester
12 l-ethylbutyl ALA ester
13. 2-methylpentyl ALA ester
- 14. 4-phenyl butyl ALA ester
15. p-fluorobenzyl ALA ester
is. 3,3'—dimethyl-1—butyl ATA ester
17 2-fluorobenzyl ALA ester :
18. 2,3,4,s5, 6-pentafluorobenzyl ALA ester "
19 4-chlorobenzyl ALA ester .
20 2-methoxyethyl ALA ester’
021 3—nitrobehzy1 ALA ester
22 3,4—[di-chloro]benzy1 ALA ester
23, 3,6-dioxa-1l-octyl ALA ester
24. 3-fluorcobenzyl ALA ester
25 3,6,9-trioxa-1-decyl ALA ester
26. 3-pyridinyl-methyl ALA ester
27 4-diphenyl-methyl ALA ester
28. 4-wmethoxy-benzyl ALA ester
29.  2-methylbenzyl AlLA ester

13 2-met hyl pentyl ALA



24. 3-fluorobenzyl ALA ester 25. 3,6,9--trioxa- 1-decy| ALA ester. 26.
3-pyridinyl-nmethyl ALA ester 27. 4-diphenyl-nethyl- ALA e nua§§200§005 .

4- met hoxy:- |. ALA ester 29. 2-nethyl benzyl ALA ester anu
02/ 10120%%%6?/03336 - 43 - 30. PCT/GBouosssc

Benzyl - 5-[ (1-acet yl oxyet hoxy) - carbonylJam no |evulinate 31. 3-nethyl benzyl
ALA ester Methods The test conpounds were formulated in Unguentum Merck

(cream base available from Merck, consisting of silicon dioxide, paraffin
liq., vaseling®-al %WY%eﬁo&Kéa&@etylwmm -cabhomgy yicewialo nonost ear at e,

Mglyol 0812 (a m xé4eiRhcpl ant fatty acids), polypropyleneglycol, and
pu?i 1¥i ed water!) to theldeS| red_concentration. Concentrations are given as

o (ww cal cu%‘%\t ed 3¥et %iIP%’EﬁY%r%QSGStI% formul ations were prepared the
day--before the experinment commenced and stored in the- refrigerator until-

t he day of u e Bal b/c athym c nude mce; weighing about 22 g,
obt ai ngd froi@g‘%lll;cg&%epartnent of Laboratory Aninmals, The Norwegi an Radi um

Hospital (Mnfkdeiezst Quhpoubds vegle fwrmmilsted iim uh@oﬁémﬂf fojnemert'élngﬁe m ce
é]ﬁ&_qn c

|toglr0| gfmofjg \Qﬁ; i ed, at %‘%e rli‘:ﬁ&i%%ﬁﬁ% ]{)%e’ 5:§5lﬁl%t e ffmrgjéraLF‘FBH‘[ ed and

covered with Lok fSlR@%@@PﬂelQFl exvageldinesnialipuand dedoisewarbidi cal

Ltd., Hull, @t@lyﬁéﬁi}bé@e 40 pey1 R A1 MRAIHENG-AQVI ‘iﬁgnérl@eiﬁ" \%2 ﬁOf a

bundle of OptIC fibers connected to a. spectrofluori pr oduced
the. excitat |“8ﬁ{atll1 fré? laggy ik tyrmeidadic 9lomn %@n%i)’@ﬁlbsaaﬁl eto
penetrate 0. purl(f&chmanerﬁ)o gdecheé staifired \Whde@ rieltiomgh hal f of the

scence spectrum
FLbers Lo st ractillh 1P JARH U, AT HEefbiEREE TS F
hydrochlorides. The formulations were prepared the day

before the experiment commenced and stored in the
refrigerator until the day of use.

Female Balb/c athymic nude mice, weighing about 22 g,
obtained from the Department of Laboratory Animals, The
Norwegian Radium Hospital (MOntebello; Oslo, Norway)
were used in the studies.

Three mice per group was used. Each mouse received
0.05-0.1 g of formulation topically applied at the right
flank of the bedy, evenly distributed and covered with a
dressing (Opsite Flexigrid; Smith and Nephew Medical
Ltd., Hull, England). . The fiber pbint measuring device
consisted of a bundle of optical fibers connected to a
spectrofluorimeter which produced~the_excitation light
of 407 nm. The execitation light, which is able to

| penetrate 0.1 - 0.5 mm into the tissue,.was led through
half of the fibers to the mouse skin. The. ‘resulting
em1551on fluorescence spectrum (550 - 750) nm was
collected and led through the remaining fibers into a
photomultiplier for quantification. :

After application of the cream formulation, the
_fluorescence spectxrum from porphyrins in the skin was
7 measured by the fiber-optical. method at ~different'



collected and | ed through the r enai ni ng-fibers into a photomultiplier for
quantification. After application of the cream.fornul atiopy Jértﬁ.?ary '00 §
d %y q he.

fl uorescelw(g 2s’,ﬁﬁ%rum from porphyrins in the 'skin was neasure
fiber-optic P od at different WO 02/10120 - 44 intervdBGBéi/dssse after

adm ni stration. 27 January 2005 PCT/ GB01/03336 The fl uorescence intensity
varied fromexperinment to experinent. Thggefore 1 % (w w) hexyl '
5--am nol evul i nate-HO was included in each experinent as an internal
control . Resulirtemhelsesfil tsmar£ftah oMbl fiides 5 to 17 for the -
foll owi ng test conpounds: Figure 5 - conmpounds 1, 6, 12 and 13;  Figure 6
-- conpounds 5-8; Figure 7 - conpounds 3 and 6; Figure 8 - conpounds 2, 6
and 14; Fi gur &% -flprpetedscs, intermid vl 57arBiegurfa-ck weds 6, 9 and
105 Fi-gure 11 expeomamds 4rgdes £, Figur - cQnmpounds 6 and-16; Figure— - -
13 conpounds %and 17-19; . Fi gur%rlé;l- °qor‘?"3§ﬁm§l§xgaand 20-22; Figure. 15 -
conpounds 6 and BNk VE iRt HEL weenpocidded dmd e26h 2%peFigbhe 474 -
conpounds 6 ameh ANtEhnM |cqamaunds were used at 1% (ww) except in
Figures 12 and 17 where 3, 3-dinethyl-|-butyl ALA ester, 2-nethyl benzyl

ALAI ..ester, benzyl-5-[(acetyl oxyethoxy)-carbonyl] ALA ester, and

3- et hyl benzyBResuAtast er were used at 3% (ww, and in Figure 13 where
2-fl uor obenzylThALARSH®s Aed; 6-.pent af | uopobenzyl _ALA ester and
4- chl or obenzyl, ALA est er Swer eS%t?g%]d e E%gor?ﬁ/ \%/) QPt ﬁaﬁoﬁet]é%en fromthe

Figure 5 that "PheOHeIA FeEL worppupdat yFigliret byk bubyboands 21 reg hyi pent y|
esters all gaud parphyhighrosmat LBRnoiHELher gores.the hexyl ester gave
t he hi ghest fguorﬁs%e_nc fol | owed byp?ﬁeaézgng?hyfﬁﬁjﬁl'?andccfr?ﬁounds
1- et hyl butyl 2sP8Ps?? THEIUWE. ferhGPPReSHs c2t ef amdeld nt eFimediat® -

fl uorescence compounds 6, 11 and 15; Figure 10 - compounds 6, 9 and
10; Figure 11 - compounds 4 and 6; Figure 12 -
compounds 6 and 16; Figure 13 - compounds 6 and 17-19;
Figure 14 - compounds 6 and 20-22; Figure 15 -~
compounds 6 and 23-25; Figure 16 - compounds 6 and 26-
28; Figure 17 - compounds 6 and 29-31. All compounds
were used at 1% (w/w) except in Figures 12 and 17 where
3,3-dimethyl-1-butyl AlA ester, Z-methylbenzyl ALA'
ester, benzyl—s;{(acetyloxyethoxy)—carbonyl] ATA ester,
~and 3-methylbenzyl ALA ester were used at 3%.(W/W), and
in Figure 13 where-z—fluorobenzyl ALA ester, 2,3,4,5,6-
. . pentafluorcbenzyl ALA ester and 4-chlorobenzyl ALA ester
. - . were uged at 10% (w/w).

It can be seen from the Figure 5 that the hexyl, 1-
methylpentyl, I-ethylbutyl and 2-methylpentyl esters all
gave porphyrin formation. Furthermore, the hexyl ester
. gave the highest fluorescence followed by the
2~methylpentyl and the 1-ethylbutyl esters. The
1-methylpentyl ester gave intermediate fluorescence
levels in this study.

- Figure 6 shows that the hexyl ester and the
4-methylpentyl ester result in high fluorescence levels
whereas the cyclohexyl and the 2-phenylethyl esters gave



levels in this study. Figure 6 shows that the hexyl ester and the

4-met hyl pentyl ester result in high fluorescence |evels sfﬁg@’?g?
- cycl ohexy, %, gggmié]e 2- phenyl et hyl esters gave 27 January 200 ﬁ11120
pCT/ cBo1/ ¥% low | evel s” of fluorescence. Figure 7 ShEGEOVREE bot h

hexyl and p-nethyl benzyl ALA esters gave high and simlar |evels of
fluorescence. It is evident fromFigure 85that the p-isopropyl-benzyl
5-aminol evulinate_resulted in internmedi ate | evels of fluorescence whereas
the 4-phenyl - ba¥ytevslanphof byetrenegecgave only | ow fluorescence levels. It
is interesting in this regard that an anal ogue to the |latter substance

(the 2-phenyl-eth - nol evul i nat e) S ave reI atively nodest

f1 uor escence Féglé%‘ig %agg‘% S (Bifurkedy. hqiﬁYals %"I‘fg Yﬁh@—@enzyl
~-5-am-nol-evul-i @ater$Fogue ehidh 4isd " exhiEhge dl'ewd I dfnilﬁbre@éfe%c'ée.t hyl-ene -
.(--CH.-).groups between the benzyl and ALA, a reduced capability to
i nduce porphyrin formation results. Figure 9 shows that the p-nitrobenzyl -
and hexyl estEFsisbevhdepyefrdmFimyed B dfhdt tdree gedmoproBlyilgbiehyyll ower

| ovel's wore oblakied) Wkl ide: Pedad HALODRN MBS RlincE) UL 10 phovs (hat

hi gh por phyr |h€lfor mation (as - indicated | uor escence Tevel s) was
obt ai ned wi t FI{PEERESHFE iRk the 418 Efnr}{}lmt&wlhyl ] benzyl esters.

| nt er medi at e 54 a1 @STENCE e | v Sordii a_!_di\E(tl\Motﬂ&stcl%ﬁcepﬁte%lst&ﬂ ) benzyl
ester. This is_ possibly due to h.e rat he ul ky esteéogroup i s evident

fromFigure IT thHRSHt er%\i’é’r & cED RER H’Faitﬁeﬂ §i th both
t he hexyl - aritad:ttetne siiegizyricee sttdres 2—Iphe|rrylsm}rﬂr anaﬁngunevﬁilhlaaé)m m | ar

| vorescence 1l oot ANAE Gl oAbRX HESLL GRS, Lo the
two-esters ar@'lg'-blfﬁ)r@x Thisoqlhaws, téiaftea\thaﬂehhﬁ benzyl- ‘
5-aminolevulinate (Figure 11) is Yextended" with one or
more methylene (-CH,-) groups between-the,benzyl.and ATA,

a reduced capability to induce porphyrin formation

results.

Figure 9 shows that the p-nitrobenzyl- and hexyl esters
both gave high levels of fluorescence. Slightly lower
levels were obtained with the p-fluorobenzyl ester.

Figure 10 shows that high porphyrin formation (as.
L indicated by high fluorescence levels) was obtained with
'”yf- the hexyl- and the p- [tri-fluoromethyl]benzyl esters.
Intermediate fluorescence levels was obtained with the
p (tert-butyl)benzyl ester. This is po's_sibly' due ‘to the
- rather bulky ester group. - -

It is evident from Figure 11 that high levels of
fluorescence were obtained with both .the- hexyl— and the

benzyl esters.

It is seen from Figure 12 that similar fluo:escenéé

values were obtained for the 1% hekyl ester“and”froﬁ the
- 3% formuiation of the 3,3'-dimethyl-1-t-butyl ester.

Thusf_theAtwojesters_are,approx,_equallyieffectivé in



WO 02/ 10120 -- 46 inducing porphyrin formation in the skin. 27 January
2005 PCT/@B01/03336 It can be seen from Figure 13 that tggdgﬁm%ﬁoenzyl

ester gave, I"H gg 2fI uorescence | evel s whereas the
2,3,4,5, 6- Sﬁ ¥Puor obenzyl and 2-fl uorobenzyl esters gaweT/GB61/03336

i nt er medi at e/ hi gh activities. It can be seen from Figures 14 and 15 t hat

all ALA esters tested, other than the-hegyl ester, gave internediate skin
fl uorescence after topical application. It is evi dent from Fi gure 16 that
the hexyl esttdQping pogrmsirel fwnfafiawris agneaesiang, t he
3-pyridinyl-nethyl and the 4-nmethoxy-benzyl esters gave internediate
fluorescence._The 4-di phenyl -nmethyl ester gave relatively |ow

f1 uorescence.tft %r@%eg%‘%’erfrqu%rﬁlﬂw €31 T hettatt Hehet Ntsiubsibarigyad ALA

benzy| - est er epmen iqahel mRdmURi Al el aSRRNGE. hreRg,Lhe Ot her three

esters tested ﬁ §ﬁ|69_ resc ence Ievels The resualts may be
fdl

sumari zed as 1 73T ERASPDE LOgaoke n4yEOMetenE NO. |
1- met hyl pent ﬁawel]l@amekawamenrmbh[ B3l i4ritdieet.hyl pentyl [81 1-ethyl butyl
[12] hexyl [6] 3,3-dimethyl-l-butyl [16] 2-phenylethyl [5] FLUORESCENCE

LBELLONHH%I X X
can be seen from Figures 14 and 15 that all ALA

esters tested, other than the hexyl ester, gave
intermediate skin fluorescence after toplcal
application.

It is evident from Figure 16 that the hexyl ester gave
high levels of fluorescence and the 3-pyridinyl-methyl
and the 4-methoxy-benzyl esters gave intermediate
fluorescence. The 4- -diphenyl-methyl ester gava
relatively low fluorescence.

It can be seen from Figure 17 that the N- substituted ALA
benzyl ‘ester gave intermediate/high fluorescence,
whereas the other three esters tested gave hlgh
- fluoresccence levels.

- The results may be summarized as follows:

B com:omm (IE. ESTER SIDE CHAIN) | FLUORESCENCE LEVEL
| [COMPOUND NO. ] | now CINT. |HIGH
| 1-wmethylpentyl [1] | E X ;
2-methylpentyl [13] | X
4-methylpentyl [8] X
| l-ethylbutyl [12] X
| hexyl [6} X
_3’.,3-dimethy1-1-buty1 {is] ;- | X |

2-phenylethyl [5] | X |
f'4~phenylbutyl [14] S :  X




4-pheny|buty| [14] | x WD 02/10120 - 47 benzyl [4] 27 January 2005
PCT/ (B01 /03336 x p- isopropyl benzyl [2]:x p- nethylbenzylgg[ FTYZOO

p-nitrob | x p- [trifluoronmethyl] benzyl[9]x P- benz
[ 10] x p- ﬁpég'%’ghé%zyl [ 15] x cycl ohexyl [71 2-fluor obenzyl PCT/BB01/03336

3-fluorobenzyl [24] 2,3,.4,5, 6-pentafluorobenzyl [18] x x x 4-chl orobenzyl
[19] 3,4--dichlorobenzyl [22 3-nitrobenzyt {21] 4-nethoxybenzyl [28]
3-pyridinyl npthyl. [26] _4-di phenyl methyl [27] 3-nethyl benzyl [31]

2-met hyl benzybeh29h [4;nethoxyethyl [20] 3, 6-froxa-T-joctyl 23T
3,6,9-tri oxat nzyl-5 [ (l-acetyl oxyethoxy) -;canonI]
aninolevulinapelSPﬁﬁﬁpylheanY ﬂahuary 2005 - 48 . x
_p methylbenzyl [3} _ _— :,_ . ; : ; X
ip—nitrobenzyl [11]' | | |
p- [trifluoromethyllbenzyl [9] : ‘ i x
p-{t-butyl]benzyl [10] X
p-fluorobenzyl [15] : : X
cyclohexyl [7] | ' X
2~-fluorobenzyl [17] X
3-fluorobenzyl [24] X
2,3,4,5,6-pentafluorobenzyl. [18] b4

4-chlorobenzyl {19} .. . ST (R ' X
3,4-dichlorobenzyl [22]

3-nitrobenzyl {[21]

4-methoxybenzyl {28]

I R VR

3-pyridinylmethyl [26]
4-dipheny1methyl f27] . X
3-methylbenzyl [31] : ' : o X
2-methylbenzyl {29] L 1 I x

2-methoxyethyl [20]
3,6-dioxa~-1-octyl [23]
3,6,9-trioxa-1- decyl [25]

AR RRY

' benzyl- 5[(1-acetyloxyethoxy)—
| carbonyl]aminolevulinate [30]




Clainms:, 1. A conpound for use in photochenotherapy or diagnosis, said
conpound being of fornula 1: R22N- CH2000H2 - CH2CO -oRl &%haé&ﬁgPﬁﬁg R1
represents a Cl1 or C2 al kyl group substituted by one or nore ar gr oups;
ahd R2 independently represents a hydrogen atomor an optionally
substituted al kyl group) or a pharnmaceutically acceptable salt thereof. 2_
A compound as claimed in claim1 wherein in group RL said alkyl group is
termnal l,y substituted by said aryl group. 3. A conpound as clainmed in
claiml’or claim2 wherein in group R said alkyl group is nethyl. 4. A
conpound as clainmed in any one of clai¥fs-1 to 3 wherein said aryl group is
substituted by one or nore alkyl, alkoxy, fluoro, chloro, nitro or

A conpound as clained in any one of clains 1 to _

trifluoronethyl roups. 5.
-4~~mherein~saidg%%§g'group i s-phenyl,“di phenylor-a -mnoecycltic 5-7
menber ed het €roaronmatic group. 6. A conpound as clained in claims$S wherein
said-aryl group i sApt@ipyhnd for Ase GPBRMcRSmdthalFdo) N clai m 5 wherein

said _ heteroar afalh&s &, 08pid & | di . 27, January 2005 - 49 8. A
conpound as cl ai ned ?n any ongﬂ%%hgfg¥%%o% Famvfaﬂherein each R2 represents
a hydrogen atom 9. A conpound of formula I: R22N- CH2COCH2- CH2CO-ORL ( |}

(wherein Rl represeal $HLICH ¢H.COu8ti tuted C, or ) al kyl group, wherein
said aryl group is substituted; R2 ', each of which may be the same or

di fferent, ‘ {wherein R! represents a G or ¢, alkyl group substituted
by one or more aryl groups; and
R? independently represents a hydrogen atom of an
optionally substituted alkyl group) or a
pharmaceutically adceptable salﬁ therecf.

2. A compound as’claimed in claim 1 wherein in group R'
said alkyl group is terminally substituted by said aryl
group.

3. A compound as claimed in claim 1 or claim 2 wherein

in group R said alkyl group is methyl.

4. A compound as claimed in any one of claims 1 to 3
wherein said aryl group is substituted by one or more
alkyl, alkoxy, fluoro, chloro, nitro or trifluoromethyl
groups.

S. A compound as claimed in any one of claims 1 to 4
wherein said aryl group is phenyl, diphenyl or a
monocyclic 5-7 membered hetercaromatic group.

6. A compound as claimed in claim S wherein said aryl

group is phenyl.

7. A compound as claimed in claim 5 wherein said
heteroaromatic group is pyridinyl.



represents a hydrogen atomor an optionally substituted alkyl group;

wherein said substituents are selected from hydroxy, al keyy, ,
- SR3, RpBgY 28 oo,

al koxycar bonyl oxy, am no, aryl, nitro, oxo, fluoro,
groups, and said alkyl group is optionally interrupted by one or nore -O,
-NR3-, -S- or -PR3- groups; and R3 represents a hydrogen atomor Cl-6 al kyl

group) or ‘a “pharmaceutically acceptable salt thereof. 10. A conpound as
claimed in claim9 wherein in RL said aryl group is a non-heteroaromatic
aryl group. 11. A conpound as clainmed imgclaim9 or claim10 wherein in Rl

said aryl group ié su?stitut ed by one or nore al kyl, alkoxy, fluoro,
chloro, nitro or = trifIUSPOHSt Ayiclgimamsn 4. ok eormQYRd A% chai med in

cl ai m*4 or cl ai m“ereitheneh R s@bdlestnk | 2 $98SIJeL Ui g group is a Cl_2 al kyl

~-group. ;13.--A-conpound-as clained in claim4 or claimll wherein said

al koxy.. substitutigng o S .a . methoxy group. 27 January 2005 50 14- A

conpound as cl ai med in%gﬂ%duzlﬁeogsoﬂ‘gianﬁ’ 9 or 11 to 13 wherein said aryl

group i's phenyll, diphenyl or a nonocyclic 5-7 nenbered heteroaromatic

group. 15- A conpoundtsCitlcadHyert,éo-orl ai m 14 wher ei n@ai d aryl group is

phenyl . 16. A conpound as clainmed in any one of clai 9 to 15 wherein’in
17. A conpound as cl ai ned

formula I, each Rnd.LpLesents a hydrogen atom
in claiml16 vvherlgj ninthe group R said aryl group is phenyl and said
al kyl group is nefRyI®S*18 3A worpowrtisstal aj BB, Mighal ;.9 which is:

sel ected -from prhrEehy |dsed zantyl AkRou@St €TsubRe it EpPENZYl ALA €ster, p-
[trifluoronethyl§?heaml oAlAis LAY, %eo-tfhleusor %bgné%{l ey, Ster
4- chl or obenzyl . 3-rmet hyl benzyl A e St éteremd. 2- met hyl benzyl ALA
nzy r&8drft's 2 I/ ARS o) y i d )

oot o 7 ydrogen atom or an optionally substituted

alkyl group; )

wherein said substituents are selected from hydroxy

alkoxy, acyldxy,_alkoxycarhcnyloxy. amino, aryl, nitro

oxo, fluore, -SR’, -NR? and -PR%, groups ‘

and said alkyl group is optionally interrupted by one or.

wmore -0-, -NR’-, -S- or -pR’- groups; and

3
R” represents a hydrogen atom or Cis alkyl group) or a
pharmaceutically acceptable salt thereof.

10. A compound as claimed in claim 9 wherein in R! said
aryl group is a non-heteroaromatic aryl group.

11. A compound as claimed in claim 9 or claim 10
‘ - 1 .
wherein in R! said aryl group is substituted by one or
more alkyl, alkoxy, fluoro, chloro, nitro or
{ trifluoromethyl groups.

12. A compound as claimed in claim 4 or claim 11
wherein said alkyl substituting group is a C,., alkyl

group.

13. A compound as claimed in claim 4 or claim 11
wherein said alkoxy substituting group is a methoxy
group.



[

19. A conpound as clained in claim18 or benzyl ALA ester for use in

phot ochenot her apy or di agnosis. 20. A process for prepari 0 of
formula | as clainmed in any one of clains 9 to 18, said g?b’%rgdsgs%yaw
conprising at |least one of the follow ng steps: (a) reacting a conpound of
formula I'l R22N- CH2COCH2- CH2CO- X (I11) (wherein X represents a | eaving group
or COX represents ~an acid anhydride group and R2 is as defined in claim

11) with a conmpound of formula IIl R-OH (111) 27 January 2005 - 51
(wherein R is as defined in claim11).; and (b) converting a conmpound of
formula | into a _pharmaceutically acceptable salt thereof.. 21. A process

as clained in clai’m 2D wreewidnasaildindayi H¢ GLOWR &8558 §¢L.eq,froma
hydr oxyl group, &° halWgesaimnt-am (yryﬁl‘gla,lug,oggy génoqp.d2§. A pchar fraceut i cal
- conposi ti on CoNpruiofibdg-13CORPYUL ré'gsf{e‘ée i'ned 11 anyFORBY bf

or a pharmaceuticall'y acceptabl e salt® th&t8Bttic ggatther with at 1east one
phar maceutical |y _acceptable carrier or excipient. 23. Use of a conpound as
defined in any oré-of® ePaawedias rdaidkd o o&aﬂh&@%&hcﬁﬂfy accept abl e
salt thereof, ferowthéspsiepgrati on of a therapeutic agent for use in
phot ochenot her apy, or a diagnostic agent for use in diagnosis. 24. Use as
claimed in claim23 \A,herei n the hot ochenot her apy of diagnosis is
performed on di sor def's " EPUADHS fidinereln ohy exkesnallanis inkerpal surfaces
of the body whiBfEie respontiave, teachhot ﬁgﬂgg&{t@ega@émg%n A product
conprising a conpound as defined in any one of clains 1 oalté’, or a
pharmaceut i cal | y;-accg | t, thereof,. together with at | east one
surface penet rﬁ{%lr%ﬂ agidﬁg%llﬁlr? ﬁg e 1,“'6. nd Sitimok@Ivhyreite ior tiwor e chel at i ng
agents as a co iSneﬁth &%ap’é’ré boATPEr is phenyl and said alkyl group

methyl .

18. A compound as claimed in claim 9 which is selected
from p-methylbenzyl ALz ester, p-nitrobenzyl ALA ester
p—[trifluoromethyl]benzyl ALA ester, p-fluorobenzyl ALA
ester, 4ichlorobenzyl ALA ester, 3-methylbenzyl ALA
ester and 2-methylbenzyl ALA ester.

13. A compound as claimed in claim 18 or benzyl ALA
ester for use in photochematherapy oxr diagnosis.

20. "A process for preparing compounds of formula I as
claimed in any one of claims 9 to 18, said pProcess
comprising at least one of the following steps:
(a) reacting a compound of formula II

RIN-CH,COCH, - CH,C0-X {I1)
{wherein X represents a leaving group or COX represents
an acid anhydride group and R’ is as defined in claim 11)

with a compound of formula IIx

1
R*-OH (X11)

°fcPaims 1-to 19



si mul t aneous, separate or sequential use in treating disorders or

abnornalities of external or internal surfaces of the bo@y L 2
responsive to photochenotherapy. 26 _ A kit for use in photd%ﬂé%gtﬁgfapy of
external or internal

di sorders or 27 January 2005 4 e - 52 abnornalities of
containing a

surfaces of the body conprising: a) a first container
conpound as «defined in any one of clains 1 to 19 or a pharnaceutically

acceptabke salt thereof, b) a second container containing at |east one

surface penetration assisting agent; and optionally c) one or nore
chel ating agents contained either wthin said first container or in a
third container (¥Bsxein Retihoss dkfimeavid kOagi agNosisy of abnormalities or

di sorders by assaying a sanple of body fluid or tissue of a patient, said
met-hod- conpri si-ngyat Jdogastcithe. fol l owing steps: i) admxing said body fluid-—-
or tissue with a é:oc oun%:flélg Ve M™Redd of dAyYife Tointd ainms 1 to 19, i)
exposing said miSAHrECEREIGadRY accppYabis cwit aftmiregrt he | evel of

fluorescence, and iv) conparing the |evel of fluorescence to control

| evel s. 21. A process as claimed in claim 20 wherein said
leaving group is selected trom a hydroxyl group, a
halogen atom or an alkoxy group.

22. A pharmaceutical composgition comprising a compound

as defined in any one of claims 1 to 19 or a

pharmaceutically acceptable salt thereof, together with
- at least one pharmaceutically acceptable carrier or

excipient.

23. Use of a compound as defined in any one of claims 1
to 19, or a pharmaceutically acceptable salt thereof,
for the preparation of a therapeutic agent for use in

i . photochemotherapy, or a diagnostic agent for use in

diagnosis.

24. Use as claimed in claim 23 wherein the
photochemotherapy of diagnosis is performed on disorders
or abnormalities of external or internal surfaces of the

body which are responsive to photochemotherapy.

25. A product compriging a compound as defined in any
one of claims 1.to 19, or a pharmaceutically acceptable
salt thereof; together with at least one surface-
penetration assisting agent, and optionally one or more
chelating agents as a coubined preparation for
simultaneous, separate or sequential use in treating
disorders or abnormalities of external or internal

i surfaces of the body which are reéponsive to

photochemotherapy.

26. A kit for use in photochemotherapy of disorders or



27 January 2005

- 52 .

abnormalities of external or internal surfaces of the

ngy comprising:

ey

b}

)

27.

a first container contéiﬁing a compound as defined
in any one of claims 1 to 19 or a pharmaceutically
acceptable salt thereof,

a second container containing at least cone surface
penetration assisting agent; and optionally

one or more chelating agents contained either
within said first container or in a third

container.

A method of in vitro diagnosis of abnormalities or

disorders by assaying a sample of body fluid or tissue
of a patient, said method comprising at least the

tollowing steps:

i) admixing said body fluid or tissue with a
compound as defined in any one of claims 1 to 19,
ii) exposing said mixture to light,

iii) ascertaining the level of fluorescence, and
iv) comparing the level of fluorescence to control

levels.



