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it is gfsq known, is a technique for the treatwent of
various abnormalities or disorders of the skin or other

epithelial ordans or mucosa, especially cancers or pre-
cancerous lesions, as well as -certain non-malignant
lesions for example skin complaints such as psoriasis.
Photochemotherapy involves the application of
photosensitizing (photochemotherapeutic) agents to the
affected 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 photosens:v.tlzlng agents are knovm,
. 1nclud1ng notably the psoralens, the porphyrins, the
_ ¢hlorins and the phthalocvanins. - 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.
_Psoralens are an example of directly actihg
| photosens:.ta.zers-- ‘upoen exposure to light they form
_ adducts and cross-links between the two strands. of DNA
: ,molecples., thereby inhibiting DNA& synthesis. The
unfortunate risk with this therapy is that unwanted
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the skin which may last for several weeks following i.vi
injection. Photofrin consists of large oligomers of

esters

- poxrphyrin and itrdoes not readily penetrate the sgkin
when applied topically. Similar Problems exist with
other porphyrin-based bhotosensitizers such as the so-
called "hematopbrphyrin derivative® (Hpd) which has also

a 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 have
been investigated for photochemotherapeutic‘potential.
In particular the Pp precursor-S-aminolevulinic'acid
(ALA) has been investigated as @ photochemotherapeutic
 agent for certain skin cancers. ATA, which is formed
from sucecinyl coa éndfglycine»in the first step of heme
synthesis, is to a limited extent -able to penetrate the



The present invention relates to new derivative: of 5-amnolevulinic acid
(ALA) and in particular to esters of ALA and their use a 795\.9{?91?% i tizing
agents. | hoEochem)t herapy or di agnosis. Background P@%&IC enot her apy,
or phot 038913 ® herapy (PDT) as it is also known, is a t Pu34%or t he
treatnment of various abnornmalities or disorders of the skin or other

epithelial organs or nucosa, especially cancers or pre- cancerous |esions,
as well ascertajin nopn-malignant |esions faor exanple skin conplaints such as

psoriasis. PHotBCHADPRE &1 & MRAR S ah s iRataforaf SiHF6 dd¥nsi ti zi ng
( phot ochenot hesapentd£) f@gesitelaxdde (13d esdted 1angadlenime)odys il | oned
by exposure to. %gftoagéivatin .Iig%g I n_order to activate the ﬁ§3§osensit

i zing. agent®*End CHRVEY ??ﬁé%%q1"qﬁﬂ Lol SHEEELYH Ke*™ af f ect ed
cells -are ki llesdsrtd heccumpradliidrercd iRpe, prtee phictlosginainiidied; a&yarange of
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variety of nmegchsshsieis NaddeRimdiHiF8ddtic B AtOmayeXampl e, certain
phot osensi ti zers beeﬁ”? directly toxic_ when activated by |ight, whereas
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.extrenely. ive t el vl ar terial and.bi onpl ecul es such as
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i’nhi bi ting. DNA synt’hesis. , unfortunate S
unwant ed WO @FAdeEsls to ppejsstamplyoemhanced production of Pp in
tumours. ' ' '

However, photochemotherapy with ALA is not always
entirely satisfactory. ALA is not able to ﬁenetrate ali
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




PCT/ GB01/ 03336 nut ageni ¢ and carci nogeni c side effects may occur. This

di sadvant age nmay be avoi ded by selecting photosensitizer 1

al t er nat i‘b’g,"zi"r?&"r ect node of action. For exanple porphyr?zrﬂah\t/]\?l'?(r?r?ogct
indirectly by generation of toxic oxygen species, have HeUEBSHats ¢  si de
effects and represent nore favourabl e candi dates for photochenotherapy. -
Porphyrins are naturally occurring précﬁr§ors in the synthesis of hene. In
particul ar, hEae a3tpraguced MR, dH Fe3+) is incorporated in

pr ot opor phyri&%&%—&?& lc)# t hé act idgfneq‘%fi ef:ﬁgz“‘é'ﬁﬁ/r?@eﬂéﬁnodhel atase. Pp is
an extrenel y potent  phdt B¥@tdemosrberapker tasadiaim %ﬁcﬁoe&ﬂ%‘QEGHSi tizing
effect. One SUMPEPOrPhaffivdens eded Yohos hgltﬁg)‘fwii.n(;t%tia has recently been
approved as a _photﬁg@etgé% r.in the therapy oft t &K-cancers. The main
di sadvant age_i s - that ‘since i t"¥G5F1pE addresssenbdspaceat sLal _Ji%é, -
general |y i.nPPEFesy aims taupesviiet gEansitdzaLLoN, of . the skin which
may | ast f orwheéedr alrewggggei.obhg%ggei V. _injecti on,_P?J‘ﬁB?Sf‘PSI‘PFU@%nsi sts of
| arge ol i gogg{‘ﬁagg pOflghyrl n-and TrecaotRdot ireadwhychehatease the skin
when appl i ed” todrcaR Fhotpahenet e nigbeumsi € fFecpi bler OLfISL, POT phyr i n- based
phot osensi t idefssribedl as tihe oralled "hemat opor phyrin derivative's (Hpd)
whi ch has also been reported for use 1n cancer photochenotherapy (see for
exanpl e S. ugherty. J. Natl. Cancer Ins., 1974, S2; 1333; Kelly and

Snel |, J. , the Igvenmimm) . Hpd is a conplex nixture obtained by
treating haematoporphyrin with acetic and sul phuric acids, after which
the acetyl ated pr duct is di s%ol ved Wi th kali. To overcone these

probl ens, precursols §PYPEFMai8nbdditti AvediSyatedpigtized ALA

phot ochenuidterapeetsentpati ent t¢a@dprish Ag pardrichul ag1 Kyheabn QG4 Sa4

ohot ocherci et A ieT Senylita PEeds e B R O FEE Shoatn which i s
formed fnomtsgbenoyiie@pX ‘anth glaycioelar, tikehis nelenstepndfcHi@meertain
SyntheSls’éucH %oﬁgoéhdgIcght§¥Lé?ﬁ%egar§¥géan%?yp§'§§H£gggoégnénhanced pPDT

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

- Pharmacguticdkly-acceptable salt theveof.
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| ocal i sed build-up of Pp; since the action of ferrochela&g%gn&hDQOOS
nmetallating enzyne) is the rate limting step in henme synthesrs; "an excess
of ALA |leads to accunulation of Pp, the photosensitizing agent. Thus, by
applying ALA topically to skin tunmours, and then after several hours
exposing the tunours to light, a beneficial photochenotherapeutic effect
may be obtained (see for exanple W91/ 01727). Since the skin covering
basi | omas and squanous cell carcinomas is-moge readily penetrated by ALA
than heal thy skin, and since .the concentration of ferrochelatase is lowin
skin tunours, it has_been found that topical application of ALA leads to
a sel ectively enha¢8§TAPdHuctieoncofpdmdsnof tiomurs.I Hayeyer,

able to penetrate all tunours and other tissues with sufficient efficacy
to enable treatnent of a wide range of tunours or other conditions and
ALA al so tends to be unstable in pharmaceutical fornulations- These

probl ens have to a |arge extent been overconme by the use of straight

chain, unsubstituted al kyl ALA esters which exhibit inproved selectivity
for abnormal tissue, non-systemc |ocalization of adm nistered agents,

i nproved uptake and Ppl X production, and reduced pain sensation on

adm ni stration (see W96/28412). Database Xfire, entries 3060978, 5347132,
5499790, 5620924, 5633390, 5991317 and 6517740 (Beil stein); Cosnmb 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 Ingel heim describe alkyl ester derivatives
of 5--am nolevulinic acid, and derivatives and salts thereof and'
processes for their preparation.



However, these compounds still exhibit some Ilimtations for use as

phar maceuticals in PDT, e.g. relative |low efficacy, and gﬁq&nQ&P%@gs

t her ef ore exwsi &/M902/ 10120 27 January 2005 PCT/ GB01/ 03336 4 or

al ternative photochenot herapeutic agents, in. particular PCHGB01/03336

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 ernhanced photochenot herapeutic effect
over those described in. the prior art. Summary of the Invention It has
now been found that a class of derivatized ALA esters, essentially
conpri si ng br anghaid Caldgd, AR50 s and  substit ut €y benzyl ALA esters may
be suitable for use in -photochenotherapy. In-particular, it has been-found-
that certai.n_ such conpounds can provide surprisingly advantageous enhanced
PDT properwhbegegsnpared to known conmpounds. Accordingly, one enbodj nent
may provi dglas. ) for use in photochenotherapy or diagnosis, said

conpound being a brapched al kyl ester_qr substjtuted al kyl ester of 5-
ami nol evul i ni ¢ ﬁEi‘al?tﬁ?n%l]déﬁ%’ﬁt‘ ihutesd bypnched diesl 18- %cleptabl e salt
t hereof . Anot hesalleybpdyxrdgs, @y provide a conpound for use in

phot oshert ot o hol USRS yihgh, oot 9 comound s of general
substituteﬂﬂ-&hhwlngmbdphomhgrbeuﬁansameunsuﬁitEFmEeﬂ,straight-chained
N oD b B M S SRR
optional | ya (MO RUEEAT 3pLHUR) THIUR 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)



pharmaceutically acceptable salt thereof. 27 January 2005 - 4 a
Preferably, the conpounds of fornmula | may be , WO 02/10138 mapeary 2005
R22N- CH2COCH2- CH2CO- OR1 (I } 27 January 2005 PCT/ GB01/03336 (whéerein R
represents _ an optionally substituted branched al kyl (e.g. C5-30 alkyl)
group, or a substituted al kyl group; R2, each of which may be the sane 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 koxycarbonyl oxy, 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{H}EF®Yen atomor a C3.6 :6 alkyl -group)’ .and salts

thereof- for usg'igpRBeLAche] erapy...or -diagnosis.. A first aspect of the-
present invention provides goaérgr?rpsgg%ﬁ‘t"ftﬁ? Qser G PHol ostraret Weespyn or
di agnosi s, sai PtOAFIEngrdwi by subsrrimuted; © R22N- CH2COCEi 2- CH2CO- OR} (1 )

(wherein Rl regtesabh ¢k Gi alégl roup substituted by one or nore
aryl groups; and. R2 i ndepen elr'f%?ffer erég@?lt%l itiRTeagerreprosentoy aan

optional |y sulSt9O9CBEREAK9F agr optppnarly sph@ﬂfi@@@@teilq{@hlé/rougccept abl e salt
ides a’

thereof. A secmidedspesia 9fnddie i nvention provi conpound of

esent
formula |: R22N- CHRCOCH2CO- OR '(“Tq‘rt)s OF FEAEESY 69 hydgony, alkoxy,

acyloxy, alkoxycarbonyloxy, amino, aryl, nitro, oxo fluoro
r r

_SR3. _NR? —pi3 :
SR, —-NR%, and PR%; groups, and said alkyl group is optionally

interrupt
pted by one ore more -0~, NR’-,

- ~S- or ~PR>- groups; and

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 TII
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.



(wherein R represents an aryl substituted Cl or C2 al kyl group, wherein

said aryl group is substituted; 2 R, each of which nmay beg,t r
different, represents a hydrogen atomor an optionally sg g?ﬁ#ﬁ?ggkglky

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. nd R3 represents a hydrogen atom
or Cl1-6 al kyl group) or a pharnaceuticall? acceptable salt thereof. Athird
aspect of the present invention provides a process for preparing conpounds
of formula | as defined above, said process conprising at |east one of the

foll ow ng steps: a).reactjn compound .of r X
R22N- CH2COGH?- abds hSSPept 1B The BERRe rlg‘ﬁ‘?'ieés}éﬁég%‘}’ldes Png aroup
repr esent s compmeind anhledinde agootpraacdhRenaceutdfalior mecaptahleRsalH as

defi ned abo it h r ei | i a : d (b)
converting %?%ﬁfﬁgéuﬁ%pgpgﬁg%ﬁéﬁgi°%i§¥gp§h%ﬁ§%ﬁg§%6¥ﬁ%§|?§¥q§§Eggtabre salt
t her eof . A glmhochenspentply, thea pliegerdticnyesnt dnr proviigediaginsifaceut i cal
conposi tion conprising a conpound as defined above or a pharnmaceutically
accept abl e salt Ch&tEdF 2R GePhdianPEreat LIVSRELORD REGYAER Fret AFOPBET | y

accept abl e gafiptefing aedipph@las ddrilRAUMNe20P% pharRacelilhiif aspect of
rovides a use o " conpound as defined above or a

t he present inveg%jon $ f a,
phar rraceu_ti%%‘FefRF d€ed HpFeerealy togrthepwithopt tifespr eparmifefent a
therapeuti cpagaittation ARgstidy aBbRE OGRENEIAIBRAPTY onll oA #HR0RAST 4G RPeNt

for use in diaqposis A sixth aspect of the present invention provides a
pr oduct agents as a combined preparation for simultaneous, separate or :

sequential use in treating disorders or abnormalities of external
or internal surfaces of the body which are responsive to

photochemotheraphy.

A seventh aspect of the present invention provides a kit

for use in  photochemotheraby¥ 4f 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.

eavi-ng group OF - COX v



conprising a conpound as defined above or a pharmaceutically acceptable
salt thereof, together with at |east one surface- penetrabyggn@%§b§&gng
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 usg Ln_l phot o chenot her apy of

di sorders or abnormalities of external or internal surfaces of the body
conprising: a) a first container containing a conpound as defined above or
a pharnaceutigally acceptabl e salt thereof, b) a second container
cont ai ni ng at d iptdme penetration assisting agent; and

opti-onally c) one or nore chelating agents contained either wthin-said

first container or_in a third container. An eighth aspect of the present

i nvention provi des™ Yi&hdgresn. i bheiterm daagpps; sufeabNarJmld ties or

di sorders by‘@Eb@ykhg;aiﬁgmghgsognfqﬂﬁmahgidgor tissue of a patient, said

met hod corrpré'tsﬁﬁ{}ﬁt_cheast the fol Ilowng stepst hadunisicddasai d body

fluid or tissue Wth a “¢BifcPRdbranched nbipldioie sd0uteesiqig said mxture

to |ight iii}Hﬁﬁﬁéﬂ@aédihgdf&&afﬁaﬁﬂgfghptlqﬂ&géggn e, and f@? conpari ng

the | evel ofg&buggeﬁgggﬁglagicontrol l'ével s. %é%ﬂﬁﬁ;ﬁdb@égyi 5 ¢

Det ai | ed Descikption Used ° héPePrlyvhgaturatedldnd "indlnkes botdf at ed

ot herwi se, i ALIGHES g AWomydr giepl. CHR] & (gﬁ%ééﬁ g%;aLght-chained or

branched ali@@@higréﬁﬁéﬂﬁgyegegk iunsaturatecfshy rocarporn-grédp. The

unsaturated alkyl - groups ‘may &HioHB- tert hattpmssat Boweserandiipal ude bot h

al kenyl and %ﬁ‘k%r%t@&mngnu@ssosna; et S @ 8UGN Oroups may

PSRt} E ATy U0 o0 5, sty peactabry ot er
refera \ rticular Y pypéer refera

P y H‘@) D § ca-.ggon atoms :ng preferred. P YP ’

The substituted alkyl Rr!

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

=i Thus suitable R* groups include for example
h}; d:xyalkyl, hydr roXyalkoxyalkyl, polyhydroxyalkyl ’
vk oxy'polyalkyleneoxyalkyl oxaal '
y . 1 ,
o iy | alkyl, polyoxaalkyl and
The texm "acylw a9 used herein includes both

carboxylate and carbonate groups, thus, acyloxy

substituted alkyl gréups« include for example

alkylca nyLoxy :
ky‘carbenyloxy alkyl. In such groups any alkylene



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

al koxyal kwve olyYdspxyal koxyal kyl , pol yhydr oxyal kyl hydroxy97Jgﬁua%(%ﬂg

poyal kyl eneoxyal kyl , oxaal kyl, pol yoxaal kyl and the |ike. PEHEBIK3AI6 acy| "
as used herein includes both carboxylate and carbonate groups, thus, :
acyl oxy substituted al kyl groups includeéfer exanple al kyl carbonyl oxy

al kyl. 1n such groyps any al kyl ene 27 January 2005 WO 02/10120

PCT/ GB01/ 03338 e§leﬁ"oip€ﬁf@§%>rléﬁ &=k yalrkes ssponoatenteodtEntsdadef i ned

herein for al kgkregnodps. =Rk§hegremhpzubstituted al kyl R1 groups include
those ~carrying ong eferaply straight-- chained C4-12

Qr. nore ox r.oups, p
alkyl (e.g. C-,p gFE& fI§%5§B§Sg&%§E?@uFiHYlb§ SHEURS\o e Llude ddiose
(preferably t®eroyinhr eape oxomogeonam.gEéange§r@fe§g§m¥p§ega§ pocl ude
3,6-dioxa-i.- ggLylLeang 3, 6,59 -fLioxasl-decyl groups. Particularl
preferred substi tuted éWI%yafq}ﬁ?l g¢eo'£'sacﬂvbﬁi§ﬁ¥¥ga€ R SBNS I ounds of
formula | i nch¥denec1tBoabkyhrpeeflprabbyalily 4twb kyt, thast) cokar |y
preferably. Glogps A akkwbite: g¢ QEEHY%} s} P _e%erabl
termnally substifuted)_b ban-a[yl grou _°€#£f%¢%%§§gaéy% %%ﬁﬁf 1nclude
phenyl , diphgﬂ@?y ndfoRoky érF€18%2-1 nda®st egirowrsy. 5 or . 6- menber ed,
het er oar omat i cs, Eapﬁﬁéalhyl?hpﬂﬁfeﬁfédSéﬁ%bﬁﬂéﬁﬁéﬁrﬁﬂk}fe@B§E%E§s
optionally b tituted, for example by one or_nobre (e.g. one or two)
Gtz ljné}g 151 Lot J[:rg mﬁ '
Cl-6 al kyl groups (preféraBfyoers, *a RYrEoumes) oheidgnyla of keysiude g.
met hoxy), ni t%we 0, prefrol wre;t 4 iallyar, opairhy budbeaRs progki-abhe -
het er oar omat i€ @hoWRS;iRGHUGE Lho alning. at._ | east ne het eroat om
sel ected from oxygen su?phgrfgﬁdﬁgﬁﬁ§$%g%%bséh%ﬁ%3§rE%ﬂeﬁ%¥%9 romatic
group is pyritcﬁlfﬁ@nﬁe;‘pﬁ(e%w*aﬂwée@hdwiétmtaadﬂalggdugg.romﬂ%kﬂemi:l ude
acyl al kyl, alasexy Btdvbs Bh&Pxyetbydand cﬂﬂ?@%ﬂr% monocyclic 5-7
membered, e.g. 5 or 6-membered, heterocaromatics,
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
- heterocaromatic 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. ‘ E
Preferably said branched alkyl group in formula I
is a C,4, -preferably & G5y 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 C; ., ‘alkyl group, preferably a
€ akkyl, e.g. ¢ or C alkyl. T
Where R' represents a substituted alkyl group,



groups. or acyloxynethyl, acyloxyethyl and acyl oxypropyl groups, e.g.

pi val oyl oxynet hyl . Pref erabl y said branched al kyl group i QTfJQﬁG%l’%‘%ObS i's
a. 4- 8, fera?(Ly a C5_%. straight chain alkyl group which 1's branched by
subst i tut ﬂz”wl one or nore optionally. substituted c1P@I/aPiye3336e g.
Cl-2 al kyl) groups, thus formng preferably a C6-9 al kyl group. In those
cases where R is a branched al kyl group,7'this is preferably
unsubstituted. For exanple,: R may represent an unsubstituted, branched
C5_10 al kyl g&%ﬂ@clablﬁfpraﬁeyahlycﬁa@ %wlksytt:,tumtgs & @aryds. (ealc_:kyl Wher e
R represent thiu k 120

PCT/ GB01/ 033?1\%&}@? %ﬁp%%gg #ry%ﬂa%g!;; era I e su strl?ét)%glrﬁs g(rzle%/ E??W (e.q.
phenyl) or al koxy WHR®hiFes Pﬁ@%@m@lﬁbd’mﬁ‘ﬁ@ut@ﬁturﬁﬂ& in a
particul-arly ﬁﬁ@é;@ﬂsf eature Rl represents: —an optionally substituted-

branched C5-30 al r ef er abl -y al kyl roup conprising a
strai ght chain Cét%ﬁgg% ‘5’1" bf L@Ub%qjé%/lé?eﬂ) aa“@?% kpl Gl y a
85 $ (Iekgl C5 or C@r@fécydz?]gyoajpc“tﬂmdh@d—dﬁm Sl&ﬁtpm@hmgn?%t?agggtor nor e
-, alkyl groups, ref er erein saig site o
D e R S St

substitution is pre Rty sr W &yl or al koxy
substituted al kyl L@Tﬁ@rabhe&eﬁsabl(ye& Ci or C2 amwl @r@uup,, wher ei n

preferably said amgaKup by sn%’é)c%?ﬁdﬁitcﬁp’W1ﬁf%ﬁ’*é‘ldrgln% g rabéykyl

substituted by one or nore alk % ,
met hoxy), fluoro, EHHRD: H’ﬁ?ﬁ%r%?lYt |PFu€zorFE1%¢mllgrﬁﬂ}& Slé‘cﬁdo pref erabl y

jﬁl dhal koxy group subsiisit 1ot etk Prefenery By e Wi Eehlglhlé@XM groups,
I C )

.J'

atom,

or

an aryl or alkoxy substituted alkyl group,
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 substltuted by

“ , one or more further alkoxy groups, which

s e _ groups may be further substituted.

’ : In a further aspect, the present invention provides
novel compounds. Thus the present 1nvent10n prov1des
compounds of formula I, '

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

(wherein
R' represents
an optionally substituted: branched Cs_30 alkyl group,
.preferably a €4, alkyl group, comprlslng 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



groups may be further substituted. In a further aspect, the present

i nvention provides novel conpounds. Thus the present 'nVQﬁJéﬂﬂﬁgQ@Mides
conmpoundswif ofifiggl @ 1, R22N- CH2COCH2 - CH2CO- ORL (1) (wherein

represents an optlonally substituted branched C5-30 al kyl P§Ade®p1/03336
preferably a C6..9 al kyl group, conprising a straight chain C4-29 al kyl
group, preferably a C4-8 nore preferably8a- C5-8: (e.g C. or C6) alkyl
group, branched b%}substitutjon wi_ith one or nore C1_6 al kyl WO 02/10120 -
8 27 January 2005 TP EREEFISISE Y Supdt Prefbcabliy €aidr sCRE wierein

said site of substEuhsttiientisnai sCaroesach ghﬁﬁ_gﬁ‘e;@t@n%t&lh
‘anon- heteroaronatlgraryl substituted al kyl group, pre erably a Cl or C2
al kyl group, wherein said aryl group is substituted, especially preferably

~substituted by oneaomomphetakkykofetlc Gty2 ahxgtiuut@akaxw i 9&%%Ethoxy)
fluoro, chloro, niphQeRE-aBYE |glgor ghk oups, or . an al Stituted
al kyl group, preferably a g odp® ﬂheyﬁ?ﬁeﬁﬁlﬁaéﬁk9FYbroup

is substituted by9§°HEth§x§u§ﬁ6H§Ut@d,aﬁspﬁkmayixupmefeﬁaﬁmyltuted with an

al koxy group mhlchshbbtetugéa SRY be fyrih &d, ach of
whi ch may be the sagg |ff2§%nt repr%ﬁ%n%% § F% ﬁ‘af@ﬁ# %'an
optionally substitd axya (Ry¥ - JPokieFR) g. f%P@ﬁQnuﬁhiquennﬁuMuH@wn sai d

substituents are seréfledrdbnerhyly ditxyps, al koxy, acyl oxy,
alkoxycarbonyloxy,ognlno aryl, nitro, oxo, fluoro, -SR3 -NR 32 and - PR32

groups
an alkoxy substituted alkyl group, preferably a ¢

or C; alkyl group, wherein said alkyl group is
substituted by a methoxy group, or an alkoxy group
substituted with an alkoxy group which latter group

. 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



and said al kyl ‘group is optionally interrupted by one or nore -07, -NR3-,
-S- or -PR3- groups; and R3 represents a hydrogen atonlorzgdghma zgﬁgyl
group) aQ€ ﬁnﬂ maceutical l'y acceptable salts thereof. Preferably R2 are
both hydrogé ons and. thus in a preferred feature, thRETVEBEHRBIN.

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

i nvention coaptéseaﬁdnephytpymb¢hzy1AABAesé6ér 4- et hyl pentyl ALA-ester,

| - et hyl butyl ALA thyl -.1-bu ALA gster benz ALA ester
P- - net hyl benzyl Eﬁé P%ugdgln?oEéﬁz%Pviﬁégggt%? tuse gh
[trifIuoroneihybptbenzthAbA erepRrep- ﬁbﬂngoSEandarémwroeSSE¢$ and
‘4-chl-orobenzyl . e | ben 02/-10120-
PCT/GBOl/OSSéEOéE@ugg%e&e%% EE?ﬂét?ﬁ Eenz fﬁﬁf%?e§§£¥9£¥%%9€%0nX%%ds of the
i nvention or™bEipfenrhienal PﬁWEﬁPP@ﬁ nﬁ?db%SBﬁ%b%}bﬂ usi ng standard

processes andstéi‘@ﬁ@dét@énwe" hskrAWini int bge st f osuggri vati zation of
mul ti-function eci.al | estégiflcatlon As known in the

nd
art, such e%?g?nggg?Fbﬂno? 88§§§Hﬁ6§ Vo DFotection ahd
depr ot ect.i ondeprappcoponads gppnpprsaté halipondych hehat egrly ethgr oups
etor it cat i pdiined GrBbt Linplf bERG A KRR BIS B it ed al kanol s

esterification or- exanpre the su
used to prepifecthenecendes Wag @@nélblem$emﬁ tthe iewtest &r¢dtiioati on.

Simlarly thﬂlﬁgzﬁo:gré)iéﬂnﬁﬂet@ﬁe SR GONTS £ bﬁ%%éﬂéd group to
conpounds of iornu a | be protected durln t reaction and
depr ot ect ed 2t t%ﬁea rP%FE@E%tFQEU%E&ﬁ¥ﬁéE%K REiered are  well

known in thedaring osstdei piepaiahi onshhi 16Ty weid Wes? @ﬁdup Noaghé cul ar,
esters of mécgmﬁ(gt(fn c&@?::[*‘fbt%igg "tRiS gn%up % rrpc:l'oempcmnneg{ J'P folgcrn?&lea? tive
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: ’ o ’ '



G oups in Organic Chem stry", Pl enum 1973 and T.W Geene in "Protective
G oups in Crganic Chem stry", WIley-Interscience, 1981. b?dﬁn&#ﬁkb@ﬁ
aspect, ,E SeHt i nvention thus provides a process for preparing the
corrpound ‘the” invention or for use in the invention, c8apiaBsL/asp3éor m ng
- an ester of the carboxy group of a 5- aminolevulinic aci d. The invention
can thus be- seen to provide a process fomopreparing the conpounds of the
i nvention or f use in the invention, conprising reacting a
5-am nol evul i n ‘?: aE?%ICtbﬁigacn eerepihdabf efdemilative’ ther eof, with an
al kanol or an ester-formng derivative thereof. Mre particul arIy, this
aspect of the invention prOV|des aprocess for preparing conpounds of
formula I, mhlch process confi §8sCQEH -€EREOOKe of the foéIIpwing steps WO
02/ 10120 - ~(a) -reacting a corrpound of formula Il 27 January 2005 e
PCT/GBOl/OSSBQdﬁg%é{g PaHe- CH2 )((Iig (wherein X represents a | eaving
group, for exanple Hy dr BTt R g S Ao mier @H@mp}egraoup or COX
represents an fé’(ﬁ@}aﬂhmom gI(hEd_cﬁjlﬁh Reds s ey kel P&ed) with
3s herelnbe

a conpound o I er ein RL is
defined) ; é Eb) ce(\?)l'ndvéeratrﬁ‘?‘g;:qa?l f:aonﬁ) of ¥ B iftdsa

pharnaceuilca Qﬁ%ﬂﬁdﬁhereof The reaction of step (a) may

conveniently be casred Qmpdird S RIMm A", rfl xture of solvents such as

wat er, acetone, diethylether, methylfornmam tetrahydrofuran etc. at
terrperatures uptothe b0|I|ng -poi nt of the mxture preferably at anbient
tenperatures. . R'-OH (111)

(wherein R' is as hereinbefore 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 reactione 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



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

used and the conditions may be chosen. such that maxi mumpyighg, &0%$

ester is obtained. Since the, esterification reactions are rev

equi | i briWfhOPa%2Pi ons, reaction conditions may be sel ect BEI/GROEEI a way
that maxi numyield of the ester product is obtained. Such. conditions may

be obtained by selecting a solvent whichil s capable of renoving the water

formed in a typical esterification reaction by formng an azeotrope with

wat er. Such sbhe¢ealsohepd. eWdnbl pthent bytarsnuheoeqwq&hﬁmmambmngrQﬁaothers

capabl e  of fQETVBA BERQLHOPERCYLERCHALEDALE Sy ST OFAl el ocee

hydr ocar bons. such as chloroform et | ON ower
5- ALA t he equ?flﬁhﬁuﬂ?%éactlon may “be drlven to the ester side by u5|ng a

I ?r gﬁ FXCS\?tShOf t ﬁ?gd@aﬂaﬂctae@an %&@2&&932&3%@%{&@?%51 theéjart t
al coho other esters e driven towards the ester
product by ustRy SXFUP %re§§e§§58 L?a E&c? Patagds iy i 'f5h&at on reacti ons

are wel | - knownhémisheyaof thercaxhﬁnymlcaacﬂ@§aﬁhbeﬁﬂh¥xﬁqulcEatau in "The

'nter sci ance Aocus anir eteshebEs) BFREt hib ot s @oi®okami o, Bana
E5, " Car bons&g® Eﬂ@nl%@h©OQEQML@n B@nﬂvﬁ&ff"qubQﬁBhuﬁannqydThlene Ver | ag,

1985). The f asdbbda@fcfoqb¥flives, of . apno d in Band
XI/2 of the sane serleée Houben Wey?‘LB Met hoé%%hgi n§ﬁ3§%ﬁ§ge Cheni e, Band

XI/2, "stickstotkverbid aeion Oée‘éerieé%ﬁﬂgfeﬁuceﬁw@wm-agld81%@) The
reaction of weyriiedilh EONYEXTLNtdY Hige Lid Iﬁl@g |(BiduBenPHeSenNce of a

ce o base. - ot BEUREE Sromtedit ity Tl V2 'aPlenEIng\?mag?PE)mS?ﬁg
l'iterature, diftickserifcadetndonyent) qb] V269, Georg Thieme Verlag,
1958) .

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



.avail abl e, or may be obtained using nethods known per se. ALA, for

exanple, is available from Sigma or from Photocure ASA g;hgnmh?g@@y. As
nment i oned 3§ @Y/50124 Ne conmpounds of the invention or for use according to
the invention nay take the form of pharmaceutical |y accept@BCB¥eI8s. sSuch

salts preferably are acid addition salts with physiologically acceptable
organic or inorganic acids. Suitable actds2 include, for exanple,

hydrochl oric., pydgg?rontc, sul phuric, phosphoric, acetic, lactic, citric,
‘tartaric, sU¥tnifeTMRIIG 29e RenvenEi@nadc dibitbeasirds.  Hydr ophobi c '

salts may al so conueningiftiyree prRAKCEGHY cof bﬁnﬁéagﬁ|%hep&ﬁ9E E&% i on
brom de, chloridé,

Appropri ate sa| i nclude for .exanple. acetate, . _

citrate, hyd?%%%f%ﬁﬁ(ﬁﬁe|%ﬂc8§F€F¥ﬂE§?réﬁb}nﬁFPFéPE,aﬁﬁo§ﬁﬁéﬁe§al§ﬁlphate,

~tartrate; ol edtae stedardtle, phesylaatod oodaladi piopeFEIEHN ABMeRYt assi um and-——-
sodi um sal ts. Jrpeedues i Ly 2005 WO 02/10120 PCT/ G301/ 03336 -

12 salt forné??on%%#ga%é%géﬁfﬁg%gg&%ﬁth%éfp.rﬁgaﬁﬁﬁthﬁ@duﬁﬁgyé,aﬁhe

conpounds of Fhetoshematésrapsdticr ageataccording to the invention and

their salts have waluabherphapareobegigal EEQQEEtiﬁfenEfi‘gE'y
.photosensitizin %roggatles which renders them usetul "as -
photochennthnggQ PLogdyeRreVidepypr REATHIFERE10R1 { remppasbhoni nvent i on

gccordLngIK pcompd?siagphabﬁﬁﬁeﬁhﬂcab,§@§EQ§Féﬁoﬂeré9ﬂ%%fé£@P grﬁgnpo?nd as
escri be er gj re..or armaceutic y, acceptabl e salt thereof,

t oget her mﬁthgh§?$ g%EFlSﬁ%iypgSFﬁggﬁﬁg?cﬁgﬂEaF??%ﬁo%r eXePpheRt With a
further aspecBt fhesd Pyeppbeidedentiphdr caceiki cat €ooPEseht On, as

descri bed hereinbetgrg, ¢, f S | t, . e. L, n_phot ochenot her apy
or diagnosis. In a stil? ?%?#h%?ﬁgggég?ﬂé%%gﬁg 3%“5 %ép?ovided t he use

of a conpoundPHeTHRSERFbed! hePEpaBétspR, ¢ desphibemdeete babdFonecept abl e
salt thereof, féorutseas a medicament, e.g. in photochemotherapy ox

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 which are responsive .to
photochémétherapy.
‘ The abnormalities and disorders which may be
treated according to the present invention include any
malignant, pre-maligmant 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



preparation of a therapeutic agent for use in photochenotherapy, and

especially for the treatment of disorders or abnornalitigﬁjgﬁmﬁgﬂﬁﬁnal or
internaJ.&B%E ! of the body which are responsive to phot ochenot herapy.
The abnor mal |’?§§§ and di sorders, which .nay be treated acRoVEBAYIBY t he
present invention include any malignant., pre-malignant and non-nmal i gnant
abnornmalities or disorders responsive-td3photochenotherapy eg. tunours or
ot her-growths, skin, disorders such as psoriasis or actinic keratoses and
acne, skin ab?%sFBﬁé‘?&An@C@@ﬁ@%ngd?%éas%sig\fﬁnﬁmcxn@nsﬂeegthepmi@ri al ,
viral or fungahd &blecthépSepf OhePXaMml Jd¥RRY \Wudaddd eGhiaRsinghe
.invention is_particularly suited to the treatnent of diseases,:.
di sorders or ggﬁo?ﬁ%T?f?e UGRE? . FIF stidmgs | iR €S-0 to which the
-conposi-t i"o-ns-;reap.;"lr@leorplj-'r@a:ztt:yoﬁitp&éﬁiir(d]ﬁﬁrmﬁg}eﬂilszdk&ﬁﬁﬂﬁwe. in ?-'gr-gad
sense to incl no, . lI.ke), ,The.i.nternal... and external body
surfaces whi cﬁgﬁ%ﬁ?%%nﬁg%&%gﬁ@%\%ﬁm ﬁ@ﬁt@ﬂ%&% - 13 be
treated accor@WnfRees t fre-gnvbivénn havot Ut tiled eskivi thamtkaidecotsher
epi thelial ang$6495ahamtlFRCEPanddC! iR %rlalmr& ieasast he 1inings
nal an

of organs eg. the respiratory,, gastro-intestr genito-urinary
tracts, and gTERHEISHFY h dtiet2AdHT €M dithtbreomikdnsuamchs gfasss(e. g. | ver,

hai r fol i cl esnilide sEhaceetpl @ a31IS, i THGTRIEY tHleaRsimsal it\h_@ryl gldan](js and
I NC e 1or

semnal vesicles).. In additian to the skin, such surfaces

exanpl e t he Iefrt“ff %ﬁll{rﬁea?filg‘? ,ulf‘?@elelﬂﬂ&bnetgﬂﬁ SHTE3ORE dR8t REFPum  Such
surfaces may #hsbide ndwids e vidrmes fior e b@d@héCHddmdh@Ib&w&aﬁoﬁx0|3|on
of di seased {5§%§gﬁ; IS : I ai ayiti fol ] ow.ng_the excision
of tunours s%%ccg%s g |orra($s]% Eﬁ.errp élré; tgt?r %c\ég't E:sallrnnc gt?é::l%f’i) skin and
conj unctiva; fe¥Yoving ithe mywisiawe afbodumoukasysk; asoeddpiragus, stonach,
intestines and i ntM&hgi¥ry surfaces thus include: (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
méter and wmeninges; (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



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

passages, nasal sinuses, nasopharynx, trachea, bronchi, gpg,h =0l es;
(iv) the whobigh0f the wureters, urinary bladder, and ureﬁgfa'ggg the
lining of the vagina, uterine cervix, and uterus; (vi) t ’GB_-qé¥hl and

visceral pleura; (vii) the lining of the peritoneal and pelvic cavities,
and the surface of the organs containedl$i thin those cavities;' (viii) the
dura mater d nmenpinges; (ix) any tunors in solid tissues that can be
nmade accessi@ﬂEmWﬁﬂ%ﬁb?B%ctivating light e.g. either directly, at time of -
surgery, or via an30mmﬁéﬁﬁioﬁébﬁ§{hﬂ§eﬁﬁﬁﬁhﬂgué¥gﬂ1g%pa%%gh?; EQ?I%X

ona nner

conposi tions > i nventjon be formulated 1n Conventi
with one or nct)(;% eglgﬁeﬁ/%rfl%?% i | SFJ%%@%WT@r $I§r paréiepireds s,

—according-to ankchmuds geld, kwmwmd,n diemiics Wagayappnepibake, in a -
preferred as L the: nvention, conpounds or  cqQnpositions_according to

the inventi o%%glr'eé)‘;s't e%?ﬁ%%‘drgda%. d. pﬁ%—ﬁsﬂr&ﬁsﬁaﬁ&ﬁs'aﬁt@ﬁ@ﬁ&&?mg or' heat"

sterilizati ofraRF.oreolit idnerand keyaddi tthen'otdfera coarvenetional exci pi ent

where that | $HyeseHutidD g{cgaﬁsdqnsg&,i Le 27 January 2005 WO 02/10120

PCT/ GB01/ 03336 - 14, formul ati gns. mposSi ti ons may be admi ni stered

topical ly, orallyGrtSRitshi &alsy anvogreanmsc swpositoronsampéeprbéerred, and

i ncl ude gel s foomedns, ediwiltIERIS agdRbAYS or! BEIYNSaseSR¥ASrhSt 1 CKS, soaps,
sol utions ,and any of the other

powder s, pessardi.es, aer.osol.s, ., drops, ny .
conventiOnalgﬁgﬁgﬁﬁﬁ%é’iﬁyﬁiﬁﬁ&ﬁnggﬁﬁkﬁﬂénarF?déPﬁtﬂﬁﬁiéngéggnEﬁd creans
may, for exafgitéonise mefyohbwulfatredlaied abthqueouguebusi by base Mhtd the

addi tion. of jgyi lhe. thi ' and/or gelli.ng agents. Lotions may be
formul ated with g%qaduégt _%%&%?KyggggecggkalﬁﬁPPg Ph Geheral, also contain
one or nore e@ﬁﬁﬁ%ﬁw&mﬁg,ddﬁ@ﬁéﬁénﬁg,Ssaspaddhgg,thhtkkﬁﬁ@@gmﬂr col ouring
agents. Powdebsoliey ke agened Weblakbs Ah¢ BE formed with the aid of

‘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 providéd in

a form adapted for oral or parenteral administratibn,
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,



any suitable powder base. Drops and solutions may be formulated with an
agueous or non-aqueous base al so conprising one or nore ng@ﬁﬁé%Pgos
“solubiliih?&%or suspendi ng agents. Aerosol sprays are conveni en

del i vere Wt essuri sed packs, with the use of a sui tPAHYEBYAGHSI | ant .
Al ternatively, the conpositions nmay be provided in a formadapted for oral
or parenteral adm nistration, for exanpl® by intradermal, subcutaneous,
intraperitoneal or intravenous injection. Alternative pharnaceutical forms
t hus i ncl udeSHFRERIGNG. GREEE S/t RBEESESYi0gpagrass, saupehsibng a@anss) uti ons

contai ning Eheaverldive cERRRENEAERHHRRaN ¥nhagekhsr é\i%h ORPEQEe NDIE

inert. conventional carriers and/or diluents, e.g. Wth corn starch,
| act ose, sucPSE&FIﬁFGP@bP@§P§PIPﬁemEBEPPHFQSE?lﬂﬁgn%%@uﬁh%t%%F%te,

~-polyvi-nyl-pyr rthei dof@osdittiting - a€i dhet ahivahit6oaCindy  Bat Ebrmibhesdesbanol

wat er./ gl ycergl , . water/sarbitol, water/ . | yet enegl ycol :
propyleneglygglfosP%§P§%§L 5 J SEEF%&?%%pEﬁyQ%%?Y%@o %P%?S?g?ﬁythe o
subst ances sachize hagdedfisntorfseirt abiéniiskiratésnt bergod . pdhkenonppsi ti ons
may. additiopgghh kg Lcakh Ry t ti agents, enulsifying
agents, 27 Jgngargh%gq%qgﬁﬁbgg%%o%%g¢PE%%@EO%?O%@%GAE915 suspendi ng
agents, pres&PiiRglagéngs andiest ehrhglagéngsagentavisry i akpadentesed,
adsor ption eahanceyslocBescrivkl ac0) BENGLT 3t hng APeRt Syafod@ntipned bel ow,
and the |ike . The COHBOSItIOﬂS.Of t he invention e fornulated so as
to provide qaPEROSLHIPH nBEYoPSdeRafBy RBPESRELRFE (#152%R /N nfP®di ent
af ter adm ni skampilenatoahhempatient oby inelppoybmgs prioteshnes, wel | known in

e Bt A e MlgShABLLLELD0 ROERL S IRY. SLAg, Dl 0, |
any appropri@fethesaguenbinp hay thgunpeeabsodhednthsiiomcarpératedosones,
ni osones, M&rosPREHAS, +happpast Fclgs or the Iike. The conmpound '
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 time 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,



of the invention may then be absorbed to, incorporated in or bound to
these fornms. The concentration of the conpounds as describggdy, epgypef ore
i n the cowp@siidions, depends upon the nature of the conp i G
conposition, node of admnistration, the condition to be't rea]t;el $d the
pati ent and may be varied or adjusted acclhgdl ng to choice. Generally -
however, concentration ranges of 0.01 0% e.g. 0.05to 20% e.g. 1- 10@6
(Www are SU|keQJeJ_tﬁpﬁotmghggeutlc appl i cations concentration ranges of
0.1 to 50% have be found to be suitable, e.g. 0.2 to 30% (ww). Lower
doses may be used vrvlﬁl?n igeadiativas widd ipr epaﬁedlv\hecdmppleedinghla
lipophilic, edpsenlev@ceft uat i8N 20angeuek i1t 20 la
(W w). ToplcaIJad nvst&atlon to |nacce35|ngcgltégmﬁ%4%$§l eved by

-t echni-ques knowni/the art, e g.-by-the use of catheters or other

appropriate drug déﬁevmeyeieeQ&hsofFthhﬂnﬂgeadﬁ&ﬂlfifé&iéﬁhé@ t@fz&yrface
the area tre@%egc%% eéBO%ﬁﬂl% ght Lo hi eve the photaq- -
chenot her apeuti ¢ ef f ect M3Fe: PhEL PTG R}CRFRSMtrati on, at
whi ch the |igkbesrpsatie ﬁﬁﬁestpla@envantiodehbﬁd'wﬁeﬁtpbﬂﬁﬁyﬂihgﬁaﬁhe
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general be appbiredxampie ﬂ@sehéeyggeo$f4ghé fggt\gyge§¥<ng%vAﬁH xanple at

100 Joules/cn% ctohﬁewavel %g§ ht used for irradiation nmay
selected to aghreve a'fp i © c? T Yeh effye kemestdise d dﬂ@ffect
COnventlonaIIyegmmen3@@f®h®rmms pwefeteh&yIanﬂvﬂeo%ﬂﬁﬁﬁ&ﬁﬁ%ﬁﬁmiﬁkﬁy are

%LLgdlated W i1 A-@h} bﬁlsé$5%%1ﬁ§K3 égg féﬁ%éﬂa A LDEQ%EPOVDhyFIn

1rrad1atlon, extendlng beyond the absorption maximum of
‘the porphyrln, the photosen81tlzlng 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
lhabsorptlon 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 690 nm. '

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 ae_herelnbefore»deflned,_and”expoe;ng said



for exanple in the case of the prior art use of ALA in photochenot herapy
of skin cancer, wavel engths in the region 350-640 nm prgfgg@%ﬁyz -635
nm wer e %@ﬁho ed. However, by selecting a broad range of wavel engths for

i rradi at PonYE%ndi ng beyond the absorption maxi mum of 'Fﬁ@cﬁ%ﬂﬁgyrin, t he
phot osensitizing effect may be enhanced. Wilst not wi shing to be bound by
theory, this is thought to be due to the7?fact that when Pp, and ot her

por phyrins, are exposed to |ight having wavelengths within its absorption
spectrum it surfapes ddediighto e fsuabdyotte- pigbictin ithel wdiviedength
particul ar phUIHPIQRATGRIY i) EBP)exdPle $08-680b0LKT and has a

consi derabl e photo-sensjtizing effect; 1ts _absorption spectrum stretches
“out to |onger wavelifdfs feysRRtiRs iniy SfeAGERSTEREWATERSPETabS6r bs i e.
~up-to--al rmls'tbcihd%ﬂ, ragg.( Eﬁrhd@@fsb%rall@%%rs:?@rbl gaulamg&gfi&& R a_rEhUSP-PI- n o
conventi ona ot enot her.a t vel engths .used do not. . excite PPp an
hence do not %ﬁ%i %ﬁé{a“%r?gﬁap gfeq\,\%?rggidi FP‘SH‘&FEWOEBS haiteiSiing ef f ect .
| rradi ati on WMash MBéelpengt3is-462)l.i gitor iinacthesibhgerefons0@him mas been
found to be L.cul arl ff A A Leul at important to

i'ncl ude the \%g{/r}evtegllr%gt ts?%%’(? %éc"trl\j&eg@éi trtllélhi Eﬁ%%ﬁ%# gé%%??‘of. t he i nvention
thus provi des a MEhcwrpouds: echdhst Havepsiencorr éarnese df dhsorders or

- - abnormal i ti es Rfer®l Rty Ye iBLaINAeUbhAPES QhmiAestROdY weeHPr i Sing
adm nistering to the affécted syrfaces, a conposition as_herei nbefore
defi ned, . an(‘}’té’&?ﬁoﬁ?’r?{rosgﬁrﬁlf?Z&é’tﬁijé‘ﬁ?nﬁﬁ%fOWGQV‘Eé?ZﬁLﬁC‘T’FGBOU 03336 -
17 - "surf acePhHcrdiirdm®, piekatablbrhies la'ﬁggl’ﬁre} Botpenvavel Rgth maggi on

nm, . Vet ho or '

300-800 1 SeRATHS 0L A MELNRe oL LRS! S el L erent
for exanpl e VelddrnBeegentGheaystbepeficBalinibe ihMyude86ip. o#86x439). For
} ingfg gs si.bl € e enRng b A1 26 QRYe e BEL Ve RE B8R0 ¥ 84nUSENSERt hpal
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 isrpreferred. " To achieve the iron—chelating-
effect, desferrioxamine and other siderophores may also
be used, e.g. in conjunction with aminopolycarboxylic
 acid:che1ating*agents such as EDTA. | B

- -~ 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 enhancing the | |
'photoghemotherapeutic effect. This ig described ih



The conpounds of the invention or for use in the invention may be

formul ated and/or adm nistered with other photosensitizigg, g%ﬁbog(n
exanple ALA or Photofrine, or with other active conponents [ nay
enhance t REOSHYMEthenot her apeutic effect. For exanple, chrtEGBAgeBGEN S
may beneficially be included in order to enhance. accunul ation of Pp; the .
chelation of iron by the chelating agentsgprevents its incorporation into
Pp to formhaemby the action of the enzyne ferrochel atase, thereby

| eadi ng to a BifaluprofWaRE/OrHE77 phot osensi tizing effect is thus enhanced.
Ammi nopol ycar boxyl i éraci ] it g .agent re. particularly suitable for
use in this rqurg, inéﬁﬁg?ﬁggéﬁﬁ%éﬁg$¥§1%ﬁ%%ﬁﬁ%&%é%ﬁ?ﬁbéﬁyi St REY
literature forPt e skdatdBadstemtion asiatinge agesltat idescafibedatamagnet i ¢
met-al-—i-ons i n oy e RS ANANGE 1 iR reC Ny as gents. Particular o
menti on may bEEF @gsz DTA, CDT, (c;@?%heghgg Sﬁgﬁgﬁ%ﬁ%ééfé§Cetic acid) ,
DTPA and DATAa 'm&qr%ﬁ‘t@er'e\/&'i vosiyRadegesy 1t harlebate) , EDFA-i S

preferred. Tosacifeeverthe iridr- chealat i(@dq.etbagiun @%%&?Eﬁb@é@gﬁngnénd ot her
si derophores may..al §0.; Jpe used, &.4q. in.ﬁ njunction with ]

am nopol ycar boxyl fc -aci d gﬁéTafﬁﬁ%caﬁgﬁ -suCfeelESTRT RRBTERELAERNg
agent may convdffanel pebetusédngt amsistingnbyahicenink10de5ube 29o0e.g. 0.1

10 10 0 (W) (avéddubhangbbl ibaias sBFenpligund gk, syr face- penetration
assi sting ageats En especi ally 3Lalﬁy Suphoxi des such™as
di net hyl sul phGxR4EY { BNBORoRdfeshate Rasbhenlarah-detyawmethplenhanci ng t he

phot ochenot hesapphbkedef fadig) Th a&méﬁhgggﬁigﬁseehamﬁeéanuar y 2005 WO
[ 95/07077. The surface-penetration

assi sting agelt RRIYEORRITIGE (RBFBki ObBABRY heF6RABISR ot Thipalront

described in varhbeuphpyreokitional dbrieseivee ewgodehebatersi (e 9.
Toxicol. Cut. & Ocular Toxicology, 1986, 5: 167-177),
and Azone® (Stoughton et al., Drug .Dpv. Ind. Pharm.
1983, 9: 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,-l4;'p1-4, 1954,
-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



EDTA), surfactants (e.g. sodium dodecyl sul phate), non- surfactants, bile
salts (e.g. sodiumdeoxycholate) and fatty acids (e.g. Oiﬁilé?\u%ﬁ)
Exanpl es _of 3p$ropriate surface penetrating assisting.agents 1 nclude HPE
-101  (aVEPIO%RY2%f r om Hi samitsu), DMBO and ot her di al kyl RGT/GH8KIEES, in
particul ar n-decyl net hyl - sul phoxi de (NoMs), dinethyl sul phacet am de,
di met hyl f ormam de (DMFA), dinethyl acetanide- glycols, various pyrrolidone
derivatives (Wodford et al., J. Toxicol. Cut. & Ccular Toxicol ogy, 1986,
5. 367-177), used fgohsie )TNStOUYh{AEM 4, a Fwugiic lanthlcdeuer mf 1983,
91 725-744), orgmxdres.thersof  IAEQ 1 Vel preferred. due to its
anti-hi stam ne ng% Pan%c%%{cg&mﬁﬁ ory ac%l\r}?étlé?eﬁ;{mf%i]t%é{fsﬁaqn%%gt ory
effect on th&hRRical yindustielesm djmbs, Agrkyntapse)andngiiostasliydr ogenase
~(the enzynes yhifdhcd PTREAI N Yoal 0740 AN LHAPNIRHMNA DO Medicar
porphoblllnog?n thﬁgfb enhancing, the formation of the active Fbrnl Pp.
. The surfac eﬁ%etrﬁ‘e'f rH i}éf‘éﬁéjntM‘?%F%]orﬁ@ﬂ@r?t 1A% - NEGAFFHH WP n a
concent rat i oranagemitD. & I WM al shigibcalowo Lo o B,
The- conposi ti.@ns of the inventign .or used accordi tg.the invention may
addi tional Iy be f%crrnﬁﬁpast & AIeHt lorésd:r’f'i r\"rdcs ’eﬁ;@d]%\klﬂt% (Sjl%ﬂér agents, to
i nprove-the efficdehterrgftiREly Funt hetdidrienaiisn - timeetriotdetramyur s f or
exanple, ang{Rganesis 4 NS L o ' ni r o ave been
found to be useful f%rsirgg??ﬁgﬁ%ﬁ%§3%ge z% e,||;ﬁ§?1§@§¥wﬁg?§?gg di ci ne,
2, p689-692, ABYGFALIngHRStEOTt A chempthexmyt 2ReSEar oy be, uped4£o1994;
and Brooks etirfirovel pi@ idbcdrMes -to Yhe BHARE822, akAID): sFBULRERUSEd
toget her V\nthéfr1 ositions of the invention in PDT to further danage the
~vascul ar sysf} ﬁiﬁ?ﬂﬁiﬁmﬁntaﬁﬁbﬁﬁﬁﬁﬁﬁkF@DpﬁﬁiF@t@@§fWWW§ﬁ Ay be 27
January’ 2005 te@=02/f1 AH2E FCHERRHAIIIGN ahll fosemliandbude albbrd78g
(o 11 £ B oeti042,0 ot Wie GRREH.ONofleglict cal T

additional agents may 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 increase 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.



Chemi cal Industries Ltd., Osaka, Japan), angiostatin (Surgi cal Resear ch
Lab. at Children's Hospital Medical Center of Harvard Megy zﬁﬁﬁ@ﬂi) and
integrin "S?g antagoni sts (e.g. nonoclonal, antibody to |ntegr (33,
The Scri pgg W2 ch Institute, LaJolla, CA). AlternativelBCT/GB01/03336

addi tional ly, immnotherapy agents (e.g. antibodies or effectors such as
macrophage -activating factor) or chenothgyapy agents may be used to

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

suppl ement ary fagesds smoulahybeapess ar pedtipulhelysbeheEPUi g1 coONcentration
hods or S|n ectihese agents. These

and formul ati | no

addi ti onal , aggﬁfggﬁg&gt%% e%ﬁéterggeﬁéfgﬁg gf P Fab diiY | BigE PDT,

dependi ng- on H@ﬁFm@ﬂﬁcﬁléh—th@fSaxéﬁpéepenangabgeneagslsmhm@|égéﬁtnay be

added -5 -to-10iflayssabhes to e owt h : e
l sébhetice Slg-glp BM&L g& éaﬁ?ﬂi EEQP%’H %%}"% conposi tion

anti-cancer agents rra similar e use DI N3
of the |nvent BHPCBRERe gsﬁaﬁ-fl Bheth?év‘?—@tmatlon or as a separate

treatment to be aBurphsimoed,SiAukbRacsUshyyisEHaE 3l :?éyt% tsﬂ%mgnt lally.
er_ top

G ucose has al, b found to_assj st PDT when applied elt ically or
systenical | y. %‘??h%ﬁ%hsﬁggacﬁ BRPAGTROI DR HReHeE by taenty, fallgwsshrs that

admi ni strati oy ochdgintoseatésul b§ the apﬂl@ﬁ(@cﬁhétgomeﬁi)eﬁ’ﬂ& *hqhélﬁ egse the
hydr ophobi c f o o) ns such at they can
Ynetrate - cRipRfint €2oRl vt BhOL AR LA Mo e e it S Hng agent

penetrate cells nore easl picta
cont enpl at ed maléd?ﬁ/é?ﬁ%ﬁﬁyl@he fidheryl atsworfaee emetoiEdn M RAMAI N

0.0.1% to 10%gine0Re (LA in. pASCOS N0 e, GARFI gD hetng gt ed

and t he natucre of the conposition, the - useln
i nvent i on- may" BE TN R ¢ eF ¥ R H I %ot rW) optﬁformllchagem— for,

exanpl e i InI a@a@mmmti@mmloﬁé&y,tﬂ@% 2 D %@fag,gutlc
sequentially a@'erﬁ:egﬂftﬁlﬁ/sequentalnu%ey mlnlstered up to several

hours followlng 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 pharmaceutlcally
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 thlrd
container. '



PCT/ GBOI / 03336 I ndeed, in many cases a particularly beneficial :
phot ochenot her apeutic effect nay be obtained by pre- treabﬁgg&xﬁgﬁax§he
surface-g& q%;gtion assisting agent in a separate step, grhor t

admi ni stratiGi"8? the conpounds for use in the inventi onPCHGBOHEBAOre, in
sone situations a pre-treatnent wth the surface-penetration assisting
agent, followed by adm nistration of thelphotochenotherapeutic agent in
conjunction with the surface-penetration assisting agent nay be
‘beneficial. Wen dkere ddee prmeiace immadssitsidmageagerits epplded in a
pre-treat nentsdpi S f@YpRe- st @i can @t e 0. UR . 1000
(ww. If such Ega re- y%%at rrentr@ésl%%psg!ibsp'e%prtfoy d?)tet %@B‘ﬁ%tdoéﬁen%%ﬁgrrapeut I C
agent may subSEHEHFEHF adifhiSIARIE WP tt6 IAPSr dW/Whours fol | owi ng

Soopre-treatnent -eg. Bt Wl MBerairedidrlD thEN RS msehoeoFd tREgabieat ment

conprisi ng a BoHbIPERRHE ad MesHER RherirbesPe hReviEebiT: oal Iy
accept abl e salnvolves edfs flogetdrerendd lofat:Heeddisorders vl abfopRAAREEY | ONn
assisting agey ., | onaldy: -qne .qr re chel ating. .agents. as a
conbi ned pr epar ate?%%ﬁécg'i wﬁ%&%&o&%e %5'36‘5;1; e® r'%&%&uent ial use in
treating di sdrderessgencshmmhdld tisssl ¢ elterimakeorbnotmahatedlsf aces of

the body whicgh alceJiesRanthy o Lrh¢ioshemnLherany, LI ELEAtLYely vieved,
this aspect of. the .invention also provides a kit Sr “use Th
phot ochenot hér&p ldize fifsord&ss Gxtamtorral pituatdpnerfethal or internal

surfaces of tahacredy iegmar siidgrda.a first, container containing a

conpound as desciihbed,hereinhefore ar. a pharnaceutically, acceptable salt
thereof, b) a secgﬁ' %5%f5?ﬁgﬁ%¥bﬁFélﬁ?R§8§F Egﬁ§t1@ﬁ€t§é%?3d%rpenetration

assi sting agepntiamedopti ¢hel lsjteoné dnvestégahtbatinag shentisecont ai ned'
ei t her “‘thhge§%b@.Eh&%hgﬁogﬁﬂbgﬁﬁtgﬂeLghgrggéﬁgigogégﬁHEQUes'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



27 January 2005 WD 02/10120 PCT/ GB01/03336 - 21 \Where the surface
penetration agent is applied in a separate pre-treatnment,gt i y be
applied i rkahi %her concentration, for exanple up to 100% %@f%ﬂaw%gdéﬁm 1 be
appr eci at e§O%A¢12Phe method of therapy using compounds as rdeamEoilsds

herei nbefore inevitably involves the fluorescence of the disorder or )
abnormality to be treated. Wiilst the intensity of this fluorescence nay
be used to elimnate abnormal cells, the localization of the fluorescence

may be used totovisimei zedt hpusieinekhet bandasi keakh ON:Qfrd Nes i g

abnormality org¢l,serder. The_abnormaljty or di sorder . thus identitied or
confirned at t%gﬁic?tggéf i?g%g ?gsa?rp%jne%a T RERPREAE1YRABRY thrudre

alternative tHYabeaked, t Behnéxpmsle. loiopsy gt fakuer o eshe ahatsgat ment, or
by-t-he-nethod @imp1der apyrof i iV i.on. ntinued build .

fl uorescence or_thr ou(gh furt%eé%a%gljﬁg% ]ggigﬁg%f&g%srrp%’ﬁ%% S of° thi¥
at the appropriateeeEnds (ofithe overpieri avedsalias e ticer t echni ques

may require | aiigndelel sc@rdimpres aans e f Fetl bl th A JanUsed in
concentration ranges of 0.2 to

.t herapeutic e nts.. . Thus eneral ly,
30% e. g. 1-_5%5(]“@%65%%0%?’%% e ADGRERAUGHES Rl YeHes riste Peatforming
adni ni strati oadial elimmmmosiconsi dered before with regard to-the therapeutic

uses and are appl iz el i ostic uses described . here . . The
. compounds of the in\a}c'keljhlf\tl%nrg(@).drsp gjrt (ﬁj:’sfgq_‘l F O A Bh iR 588y t8 $o be used

for in vitro SRRk in twidme diegndsirs exdipitndrmtalexamsanati on of the
cells contai ﬂl@_@;dx{ae&%d)byf [2ddS- nthe R grﬁlr féf,l r ce . associated with
non- normal ti sgue may .conveni e,?ﬁl be i g'leca_tl \(;:’eO f angbﬁ’gr %ﬁﬁisPﬁ or
di sorder. Thi §'nét RGF167% -hiSGhMy Mesbps| Compramdneaythd easedther early
detection of falldomwialg t€teps:or di sorders, for exanple: bl adder or 1ung
carci noma. by exarr'E.Lr)lati U, of .. _the_epi Lh%I ial. cells in
npd admixXing sai ody tluid 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:

~Eigure 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 AT.A ester (empty inverted
triangles); ' - : S -
.. Figure 2 shows: cellular porphyrin formation ‘induced
by ATA (filled circles), benzyl ALA ester (filled
- triangles) and 2-phenylethyl ALA ester (empty
- triangles), bars indicate sgtandard deviation;
.- Figure 3. shows cellular porphyrin formation induced
- by ALA (filled circles),. hexyl AIA ester (empty
circles), cyclohexyl ALA ester (filled inverted:
 triang1es) and 4-methylpentyl ALA ester {(empty inverted
~triangles), bars indicate standard error; ‘

iYRfent i on



urine or sputum sanples respectively; OQher useful body fluids which may
be used for diagnosis in addition 27 January 2005 WO 02/ 3812052805
PCT/GBOl«gg%?S g urine and sputuminclude bl ood, senen, tears, rg I nal
fluid et ‘AU sanpl es or preparations may al so be ev%ﬁ’%ﬁ?’é’d‘m?rﬁor
exanpl e bi opsy tissue or bone marrow sanples. The present i ndenti on thus
extends to the use of conpounds, . of - BRe-invention, or salts thereof for
di agnosi s according to the aforenentioned nmethods for photochenot herapy,
and products and kgwp@hww:ﬁ@lut@mpwm sfomaftumhemChs:pmi:t of

the inventi onb:gehggequpl@d gﬂr(l_:npgsp %n[ﬁlﬁ ifs) Zsﬁ Qroplities
or disorders assaylng a, sanp of body |UI or t| patient,
sai d method cBRbFFsi(REPRY ?%%%¥e¥he PT&HTQH% ﬁ?ﬁ-éﬁﬁﬁ%‘ng sai d body

f-l-ui-d-or tISS(IﬁJ.SMLéB AnvEeBIHOUNEL 26 ﬁ%ﬁramﬁ%iﬁrﬂdﬂéﬂz@ﬂem e sER0SI Ng -
said m xtur.e E g scert ing the level of fluorescence, and

i v) conparing ?ﬂ% ?e%%YeBF ?aﬁ6}%%§%%%)'to control levels.. The invention
wi |l now be descriBiduia Hoskowetskin fludﬂ&sdaﬂdemﬂﬁm@rnm@ﬂlbmﬂting

Exanpl es, qggﬂy n I ‘ shows cel | ul ar
por phyrin for%%%?%ﬁéﬁn uceth%%y%A ( ?%xf%¥¥}% ddg%e#%th§lpentyl ALA
ester (enpty methgleentyl ALl oprtopy| b%ﬁ!z]yid N_maégl@rS)(,f it-esdyilbueytied
triangl es) anghp-astdy! PEﬂF]Yéd Al et &l t(ﬁraﬁg\/iégave&ﬁeé rrfre'i:h?@?) %31,

Figure 2 shows_cel | ul ar phyrin formation-induced
circles) , bemyIe2ere Jelrle fCPrJ?‘“e]oestrrl%ﬁ é@)dlgﬁ&ezsﬁﬁétﬁ@r@t hyl ALA
ester (enpty etromngl es)..., bars indicate standard deviation; Figure 3,

shows cel | ul ar: porphyrin for.mati o
r-p ﬁﬁﬁure showes = 1n(¥iuorescence after topical

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; _ :
o 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; e . o _

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



h ] el es). ey Ohexyl A
by ALA . (filled circles), hexyl ALA ester (enpty circ

egt er (f i(I l ed inverted tri angljgas)tandt 4- (rjrg'; gyleftrag';yl ALA%fq%%&( 3 .-

[ , bars. indicate stan ;

hg\r/lﬁ;;dzz)gg M%&%?36801/ 03336  Figure. 4 shows cell ﬁl ?]r bpor pﬂlh:ym;jmfogss;twgl on
' - I -fi t hy enzy

induced by ALA (filled circles), p-[tri-fiuoromet b L od triondl es)
' ircles - [t-butyl] benzyl ALA egter (fille |nv§a

gﬁgp:)ynﬂ ;oben)zyl pAL,[A ester (enpty inverted triangles); Fi gure 5f_s|h?)2/3
skin fl uorescehtazylt kAt epteal (fappéécai +oneof , heayd AL o et% (fi

| butyl ALA
1- t A ester (fllledtrlangles) y
Zg?g; e?%l |1 edn?%%dri?g@d %/#lr%gl es) and 2-nethyl pentyl ALA ester (filled

circles), bars indiEigeretiadanowvs :eklmrfltﬁmgw@e&éfwjmear ezsiiéé{!prescence

- af ter—t-opical laml)i¢£@icb19rb§0i *Mphel Aﬂ;ﬁeet e%é&lﬁ_ &ggt]e 3% G oo and

ter (fi t S
ﬁLﬁefﬁpregtyl Ad% sc?lég e’@ﬂﬂ c&%)esm s(ﬁ:ﬂdue&iatte:ﬁra;fmhﬁge)g Fr,raf,ra\
Fi gure 7 showsbaks niddimites cangeiafd edr4api cal  application o Iy
“ester (enpty squar nd el r?tvﬁ%lﬁ? nzyI ‘ALA ester (shaded tri ar;gf tezz
bars indicate st a%%‘erm g | ipmscsrce fAfiteme dogrics
topi cal appl idRRliisrRtgorhexty |11 Al st @mp(fagteqd ( %%%lenﬁ%but 3 AEA
Y sopropKI ébgﬂﬁioertec?%il?angf Ieés;)t%(i—b%csl arél%ﬁg%%&f"élg les) rstl&rfdard error.

i nv g.le:

le:?tgﬁ;e(g 2hgw§’ Skein of | U@%@éﬂ@@r@heelzyﬂoﬁmalestaapl(sgaabgndqfamgggg§ ALA

ester (filled amuamesgfcp.l@%y,ghgg ?‘iﬁﬁ Alséegséa%%&f?hg;cgg{: es?ng%ogf-s and

I'le cles
p-. nitrobenzyl; ALA este and, ;h error; )

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-
 7f1uorobenzyl (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. c 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. ' B

cycl ohexyl-



standard. error: Figure 10, shows. skin fluorescence after topical
appl i ca’Ei on of hexyl iALA) estgr (f i[I | ed S?Far es), E(T]b bubyldég‘l%?gé 65 ALA
ester, _ iangl es) and p- [tri-- uor orret hy enz Ifﬂer
(filled épégﬁg%l?ﬁ bars indicate standard error; Figure 11%31%0\/\5/3 I'n
fluorescence after topical application of hexyl ALA ester (filled squares)
and WD 02/ 10120 - 24 27 January 2005 PC?PGB01/ 03336 benzyl ALA ester
(filled circles), bars indicate standard error; Figure 12 shows skin
. fluorescence after topical ...application of 1% hexyl ALA ester (filled
~squares) and g3%nB13-31di peebylatsibut yf N nbsd e -dtdpdwichidddtangl es), bars
i ndicate sta ar](;lﬁ_i:L ors Fi gur e 13 shows skin fluorescence after topical
appl i cation - e~ (open squares), 10% 2- fluorobenzyl ALA
est-er-(shaded triangles), 10% 2,3, 4,5,6-pentafluorobenzyl -ALA ester

(shaded di armggﬁ)sragngrg}goéaﬂighkor obenzyl ALA ester (filled circles), bars
i ndi cate standard error, Frgure 14 shows skin fluorescence after topical
application of hexyl ALA ester (open triangles), 2- nmethoxyethyl ALA ester

(filled squareslonginthiebeagyl 1. fldr psies 4edadagrshrdmnds) tded
3,4-[di-chl oro%benZél AL fs-tgr (open circles), b r‘i i ndi c t@ st andard
error:: Fi gur eS$5TEROWRISRIALf (BoP eBteMte” 28 1B TDHT Itoaclbﬁfi Zn of
hexyl ALA esteempéirhtadeyquineddpwdd by db-camaito-ortgxopdrftasiier acfiid | ed
triangles), 3- £l nzyl ,{open. dj ,9-1.0i oxa+h-decyl ALA
est er “(shade %‘??‘(g:?fég ‘,%l‘f%r éiiﬁdgba% ggg@gcﬁﬁd)araﬁg %éesr%?%g%ﬁg'urfgew shows
skin fl uoresd&im?ur_aétuaStsbinaﬁd appT P e | Yh Tufr hexdy |honys esmgd (& | | ed
squares), 3- pYEL B abfBoAYhadlopealfa (Tihd Gk ddd £ ERbud was

checked 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_Sﬂamino—éeoxopentanoic acid
~hydrochloride (1.0 g; 6.0 mmol) 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, t, 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.



di phenyl -met hyl ALA ester (filled dianonds) and 4- nethoxy-benzyl ALA ester
(filled circles), bars indicate standard error; and. Fi g'i?%aﬂn?a t}%\g skin
er orgen

fl uorescer\&g)@fger topical application of la hexyl ALA eS
squares), 3% 10120 hyl benzyl ALA ester (filled triangles);PCPcBenaishs 5-

[ (1- acetyl oxyet hoxy) -carbonyl] ALA ester (filled dianonds.) and. 3% ‘
3-net hyl benzyl ALA ester (open circles),z2bars indicate standard error. WO
02/ 10120 - 25 27 January 2005 PCT/ GO /03336 Exanple 1: Preparation of

5- Ani no - 4- oxobeRe Byt pen thy df ey deosksgiet tano RN e drophoeed e |
Thionyl chlori pgeotdolngl 17 Was added dropwise to the stirred al cohol (6.0
m or 5-6 g) copoled to OC. (bath tenperature), followed by

5- ani no- 4- 0x0 BndiResnel Hydr adhl ewidd & -Emitiog4-6xBparobhoin a8ed

- portion. The HgddeERl¥BEIS N1 Iedals O03901¢ Ler 7%-4C.hog£%, r%%tﬁlclf‘gﬁ chear—-—
y

~solution was q\%tgi ned._ The reaction m xture was _checke ica gel
60 on al um numtoi FORPLTEY 24%th SReetole- MheHyigld) asTheO nix{ 668) was

cool ed to roonf NMRpeat MHe ;apisaddey: to ¢i gy hyigethers (5Q )1.1;334 th
stirring. Fil tlr_q%@ Q{bx—?a"c? the ﬁggdﬁﬁzst ir' e_>%cess al cohol " could ‘be
recovered fromthe f1l1trate The cPdde &éstar (AHs Phrifi8d b3HF Imbh |
chr omat ogr aphy -8 @H50-260 = 625 Ha)si biea det, 68, col unm, elwied M b ,
acetonitrile ((2m0 M), and 5- 4% Lh.agetonitri 0Q-1000 m ). The
fractions congﬁani n) Ehe Sfo(cjil%éth{e\i\eqje g\'/gpfgrggt eé'gﬁd(éﬁe%%s‘?)due was
washed with et di>4 AMSQ0ds) :Coand -6, 21ammeHy21The $6l6pWi ng esters

were prepared2byot,hizs gt hady Eyyb 55angnog dq- 9xopgntanoat e hydrochl ori de
From ethanol (6...0 m) and 5 -am no- 4 -oxopentanolc ‘acid hydrochloride
(1.0 g; 6.0 mol) at 70 C. The reaction was conplete after 2 h. The yield
was 1.0 -g (88%lexyl 5-amino-4-oxopentanocate hydrochloride [compound
: 12] S '
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 MH=z; DMSO-d6) : & 0.83 (3H, t, T = 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,
._‘lt,- J = 6.0 Hz), 3.95 (2H, s8), 4.73 (1H, m, J = 5.79 Hz) ,
-.8.55 (3H, br s}. ' : - B
¥C NMR (50 MHz; DMSO-d6) : & 9.3, 13.6, 17.8, 26.2, 26.8,
33.9, 34.8, 45.9, 73.7, 169.8, 200.1.

2-Methyl-l-pentyl 5-amino-4-oxopentanocate 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%). ' o

. 'H NMR (200 MHz; DMSO-dé) : & 0.85-0.90 (6H, m), 1.1-1.4

- (4H, m); 1.74 (18, m), 2.56 (2H, t, J = 6.7 Hz), 2.84

- f{2H, t, T =6.6 Hz), 3.75-3.9 (2H, m), 3.95 (2H, br s),

. 8.52 (3H, br s). ‘ | | N |

PC NMR (50 MHz; DMSO-d6): & 13.9, 16.4, 19.1, 26.7,



'H NMR. (200 MHz; DMBO-d6) :5 .1.19 (3H, t., J 7.2 Hz) , 2.54 (2H, t, ,

J =
6.3 He) | 2,83 (2H t, I = 6.6 He) . 396 (2H Dbr 5) 4570 37
0 HI-), B 3H, .br s) . '3C NMR (50 Mz, DMBO-, d6) 27“";‘3’8&;'%8%
27. 1., #8129 " 60.0, 171.9, 202.4. WD 02/ 10120 - 26 POTCPAHBHAY 2005

PCT/ GBOl/ 03336 1- rret hyl -pentyl 5-am no--4-oxopentanoate hydrochl oride

[ compound 1] From 2-hexanol (6.0 nl) ard23-am no- 4-oxopentanoic acid
hydrochloride (1.0 g; 6.0 mml) at 70 C. The reaction was conplete after
ca. 4 h. The yiePd @és91.e4gS(6$,5).9, 6 NVRL 2000 M00 DVBO- d6) : 6 0.87 (3H,
t, J 65Hz).115(3HdJ 62Hz),125(4Hn),151(2H,n)
2.51 (2H, t, Hz) 1 (2H, t, 6. 6 Hz) , 3.95 s) 4.78
(1H m J = 45”%?}’1814?8{@41 Brafgin%@w?%amte m@r@;lozstqea 6,

19.4,21:6; 2606mpoﬁﬁd08}33 8, 34.:4, 44.9, 69. 6 169:5,-200. 1.~ 3-Hexyl s

5-am no- 4- oxopent anoa dr ochl or| o 2] From 3-hexanol. (6.0
m) and 5-am ﬁ% ﬁ‘ (Q)‘xopen TREREFP E/%T[gp orai‘ (1.0 g; 6.0 mmol) at 100
C. The reacti bnamas- éonqs@pentamcbm Zeddyisydidmh homwide wis. ©.87 @ o 58 0) of

anber oil. 1H 0 9) t 7 86 (3H,
t, J- = 7.2 Hz) AR ¢ 18557 Mi% ’qg%c"il )"gé'?)S 902‘%’1%%&&“@ b é'q’i%

2.54 (2H, t, X-‘Leié Bagy 229838’(32 .t_, J=6.0Hz) , 3. 95 (2H, s) ,
4.73 (1H m % San® G ,MZBD'@@O(% osmlg@HNwa (550 Wig: sDYEO-d6) - 5
9.3, 13.6, 17,8, 26. ﬁ%u 7, 169.8, 20

2-Methyl - | - peht yP-5: %?n 4- IPa)xo 114(% 5’?9 R GBI Gri%he (Q(I*boﬁpou%& 13]

. From 2- net hyé-3- pem a:mods3 1521@ nﬂ,) And ©-AMA)0- HoOXAENANY)G acidh
hydrochl ori de(ﬁlgL1 )) aé o 7&}§ The reactl on was conplete after
3'.5 h.

Be 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, '

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).



.The yield was 1.43 g (95% . 1H NMR (200 MHz; DIVBOd6) . 5 0.85-0.90 (6H,

“in), 1114(4H 1.74 (1H, m , 2.56 (2H, t, -T.= ) §2H t
) =6 Btk 3753 9 (2H m,%3.95 (2H br s) ?Z'(Jiﬂﬁa’g%o . 13C
NMR (50 MAP 9208 d6) : 5 13.9, 16.4, 19.1, 26.7, 27 Janualrcw@ﬂﬁﬁss:;\d\o

02/10120 PCT/ GBO /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 e;diydrochl ori de [conpound 8] From

4--met hyl -1 - pent anol (6.0 m) and 5-am no-4-oxopentanoic acid
hydr ochl ori de {CL.NMRy; (50 QuEa@YSRLdE)C: G JBhe I eacts 0BMas gl ete after 2

- h. The y|eld3\ga@1 ( ' H.NVR (200 MHz; DNVBO-d6) :5°0.87 (6H, d,
4%229% @H% n%6913452ﬂ?% 2.55 (2H, t, J = 6. 5

J = 6.6 Hz) , "(3H, m, =
Hz) 2.83(2H,-t, :64Hz) , 3.96 (2H, br s) , 3.99 (2H, t, J =6.8
~Hz)---8.53 (3H2—@h 1 INVR (50, Mz 2: 2,256,267
268, 340, 43,9 369 9. 200. 1. §BB§§E WBater hP’%fC’Sﬁ gFidean no- 4
- oxopent anoat H‘P&Pﬁ‘éh ride [conmpound 16]. From 3, 3-di net hyl - -1 - but anol

(5.0 g; 49 m’rﬁt9>maﬂdph5n§melﬁﬁaﬂo@xQQeﬁt§noh§2 Afbd hé{HﬁOCh' oride (1.0 g; 6.0 -
mol ) at. 70 s_conplete after 21 ield was 0.91 g

%ﬁg ctl on wg
(600), nplae-148 H Nﬂ"?% ﬁﬁlQmDﬂ/SEﬁd]BXdrOSthQl@?g(-ﬂ Osy; 4.G1 (2H t,

J 7.6 Hz), 2rm591(2a|t 70 9C= TBleda'Ec):tJ.OIZ ®3s (8btpletd FEber 112) ,m3, 96
(2H, br s) , éllao‘zagzy §,4)(7a2) 0 HZ) , 8.54 (3H brs). 13C (50
MHz; DMVBO--d6) S 27. 56258 £ 3 343 . 26.4, 61.5 171.9, 202.4.

Cycl ohexyl 5- AR 4C %Q@Fﬁ:ar%@ﬁédﬁ)dr &c 2. G0 d@H,[ eQnEound . 4] HEHom
cycl ohexanol £68® (ky, apd 3. = agi Hog 4y 0% t I Cc ci chlorlde
(1..0 g; 6.0 &ﬂ?lhé at. -80 C. Thlonyy PPEST E1, '?'-dynyq¥%' .
»'Bbrs}, 4.23 (2H, €, = 7.0 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).:



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'b%y 9 (4H
n , 2.5 ol J 6.3 Hz)., 2.82 (2H . t, J 63Hz) é g}

S, 4 ea oIt " P L (Tai br s). 27 January 2005 PEGBSINRES0 - 28
PCT/ GB01/ 03336 13C NVR (50 MHz; DMSO-d6): 6 22.8, 24.5, 27.1, 30.6, 33.9,
45.9, 71.2, 169.3, 200.1. .2-Phenyl ethyl 25-am no-4 -oxopent anoate

hydrochl orlde13 [conpound ] From 2- phenyl et hanol (5.0 g; 41 mmol) and

-5- ami no- 4- oxopent¥RoilE0akHa: WPHBBcHEbr i 827110 34 -5, 046nFml jsap, 70 C. The
reaction was &®»np| et¢e. @ftﬁza)h 26’;5165 yield was 1.43 g (88%. 'H NVR (200
M—|zDI\/ISOd6):6250(2 J =6.4 H), 2.82 (2H t, =6.4 Hz) , 2.89
(2H, t, J =7.0 Hz) , 3.95 (2H br s) , 4.23 (2H, t, J =7. 0 Hz) ,

7.1-7. 4 (5H, )6 ;D18 - $OtY1 b5 - Shind 3C. Mp &bk M&zie DNER B0 246,

28.0, 35.2, 4Fco 02354272, 129.2, 129.7, 172.8, 203.3. 4- Pheny
--1-butyl 5 91 oxop nt anoate hydrochl oride [conpound 14] . From
4- phenyl - 1- blﬁmld{@ﬂwlgamﬂiglmtﬂ]) raottbe el attned OOH)p:er@ Ang euaaiyd

%dL"C“'Tﬁ;' Sf‘aerf% %S“lfm %ﬁ%@éﬁﬂ%%ﬁ@%ﬁ%fﬂ SRR 60 (art
br s), 2% 0 uppl)mat 8’43(21141e treaPticm aaly compd.ed?2 @FHerbr 8). , 4. O

2H, , 7 ey agMo ., 0 Miz; DVBO- d6):
; m vEREN sIT)o.soSgS e 8?8%1251%9 % (2,15 141.8, 171.9, :

_ 20374 ’227N§i1ﬂ§®gt ﬁgﬁOSMHﬁm 9@304%61 Dxbpeft Adat &/ hydr 0ehd diE He
[corrpound 20 . B@onﬁzﬂmh@xy&etsh@n@jz)(,5303g 36@5MRk), aﬂr)d 3.96 (2, br
S— am no- 4- oxqpent. al@m(gﬂam d t}ydr%cgl %rl)de (%ZOQBHG %r s) . _

YC NMR (50 MHz; DMSO-d6): & 15.0, 27.1, 34.3, 46.5,
63.4, 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 IT

A mixture of the alcohol (5.0 g) and
5-amino-4-oxopentancic: 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-§ days) .  Work-up as in the
previous procedure. - ' A



mmol) at 70 . C, The reaction was conplete after 1 h. The vyield was 1. 25
_(93% of yellowish oil. 1IHN MR (200 MHz; DMSO d6) 6 2 FFR;] érﬁé{ﬂoo?]

: %6%{—&& J =6.2 H) , 3.27 (3H, s) , 3.54 (5 'E') 95
(2H br a 1% (2H, br s) , 8.52. (3H, br s) .: 27 JanRryYGROOG:3NO
02/ 10120 PCT/G801103336 - 29 136 NWR (50 MHz; DVMSO-d6): 6 27.1, 34.3,
46.5, 58.0, 63.2, 69.6, 172.0, 202.5. 3,36--Di oxa-1-octyl
5- am no=4- oxopent anoat e hydrochl oride [conmpound 231 From di et hyl ene gl ycol
monoet hyl et hé SV EVBE mediers ardt<- et OyopeRkaReihoac d
hydrochloride (1.0 g; 6.0 mmol) at 70 C. The reaction was conplete after 4
h. The vyiel dP/vas (253 (53% of light tan solid. 1H NVR (200 WMHz;

DVSO- d6) mP < -prynentanogt s dydidchilprdde §cbmps)ing

-3:35-3: 65'(8H4]rr) '3.96 (2, br s), 413 (2H t, J =4.2 Hz) , 8.52 (3H

br s) . 13C N O d6) 0, 27.1, 34.3, 46.5,  63.4.

65. 5, 68. 1, 69%? (“63) Wyb%ohgg (o @113 agdTi-gRANOH 4 desgbentancic

5- ani no- 4- oxopEAdalysrechApar dehl(aoi, deg{,cenpﬁtuzad)ZSAfEégnpgrhegpyggge
oxopent anol ¢’ aci d

l ycol <
%y)d/fgchImc))p|O<rzlrgblméE 8 lﬂ)%&zﬁ ngP}ﬁ’ﬁ Y76 éas‘arﬁgl?egaefﬁo?\tv\%%"célﬁﬁi'—hte after

20 h. The vyi eF%“‘Rﬁ§a%u¥9)ga{1€3%3Br@Wanh The. yitldiMig 2001 Mz {5 M50 d6)
5 2.58 (2H tofltanbpdwhier, 2.84 (2H t, J =.6.4 Hz), 3.25 (3H s),
34365(101 96 (2H br :s), 413(2H m, 8.49 (3H, br 's-)
"3C NMR (50 Mﬁ%%@% % PMSO-d) 35 £6.63 G4, 0, J63. 4. 56&.211,, 69.5, 69
6, 69.7, 71 22, 817123 QQZJS_.GC‘gnggﬁI @r@ge@yﬁe k#dét‘) $< ﬁ% t%

al cohol (5.0 ¢ 35§m no- oxgpent noi c acid ochl ori d% 1.019; 6.0
mol ) was heg] ed to 9 Oola:r(%)p 33561+ 1'Pn"éc%%sary to melt the al cohol)),
and 12 M hydr o@hWRl ¢5acMdz( ObESat-Yi6) was 2dde(. 3kt i g yvasgeont i nued until
a clear soluti®d.3, 126.4, 126.8, 134.4, 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 (2", 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.

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 '

lHVNMR (200 MHZ,.DMSO-dG):VS'Z.GS (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



.was obtained (up to 5-6 days). Wrk-tip as in 'the previous procedure. WO
02/ 10120 - 30 27 January 2005 PCT/GB01103336 The fol | owi5g, ﬁgzgrgrzﬁ yere

pr epar ed(}pé‘“%,)]%’é nmet hod: Benzyl S -ami no- 4 -oxopentanoa te h ?OI’I de

[ conmpoun Pom benzyl al cohol (50 mi) and S--ani no- 4PEKEBEHEM0i ¢
~acid hydrochloride (10.0 g; 60 mml). After 23 h at 90, excess benzyl

al cohol was distilled off at 90 (bath -temperature) and 0.33 nm Hg. The

yi el d was 8 1 g (53% of tan powder. "H NMR_ (200 MHz; DMBO-d6) : 5 2.63
(2H, t, J (BHHzpr 2)87 (2H, t, 1-7 = 6.5 Hz) , 3.98 (2H, br s),5.11

2H, , 737 (3 C (5 ; DVBO- d6
g 5 22)7 33. SC ﬁgR(ﬁﬁo Hgs; SbMS% é%i26822p5 Z)%i:%34£@F% : r200.1. 4- k

trobenzyl 5-attRol4- %?o‘ben%%ﬁoét el B ok % dd-37 c%nﬂeﬁﬁ@u 116 4R20m

-~ 4-npi-trobenzyl1al cohotof 50 g; 33 nmmol ) and 5--ami no-4-oxopent-anoi ¢ acid
-hydrochlori.de (1.0-g; 6.0 mol). The reaction was conplete after 15 mn at
135 C’ The yield was. 0.95 g (52%. 1H NMR (200 NHz; DVBO-d6) : 5 2.72
(2H, t, J = 548Mekhylbéndil (2Haminod4 ofordetEngate Wyd2thvrisde , 5. 28

(2H ), 7674 8. 0 Hz) , 8.25 (2H, d, J = 9.1 H) , 8.58 (3H,
br s). '3C N cr%&ﬁ?%ﬁwwdai "5 27.1, 34.3, 46.5, 64.4, 123.5, 128.3.
143.9, "146. 9, FH"-?“;'L B gy Hoeuz ¥ u@lmimﬂzyﬂS B @i H3- mtoldx@mht anoat e

hydr ochl ori des- irﬁi}m’%&?&mﬁl@@ié fdup mlo@ﬁ@% (0590 G, 040 ol )
and 5--am no- xopﬁgt anoi ¢ acid hydr ochl oride g(L 6.0 The

reaction. was | et B ArACBL Wag %“Fée':"ﬁhé‘ftﬁrelzd -1'1@? g’l@ézl% '-H
NVR. (200 MHzyas DVNBQ df) (529 ' 2.63 (2H, t, J 6.4 Hz),

'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)}). _ ' ' :
°c 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



2.88 (2H, t, JG 6 Hz) , 3.99 (2H, br s) , 5.10: (2H S), 7:22 (2H, t,
= 8;. 8., , 7.45 (2H, di J = B. 0 Hz) , 8.57 27 Jan )@ﬁ%ﬁ%& ¥[)
02/10120 Fﬁqygﬁ@éIOSSSG - 31 (3H, br s) . 13C NWR (50 38 5
27.1, 34.3 fid 64.9, 115.0, 115.4, 130.1, 130.2, 132. 2?CTKﬁm3mxﬁ59 3,

164. 2 171.8, 202.4. 4 -Methyl benzyl 5 -amno -4 -oxopentanoate
hydrochl oride [compound 3 | From 4-nethyl benzyl al cohol (5.0 g; 41 mmol)
and 5--am no-4-oxopentanoi c acid hydrochloride (1.0 g; 6.0 mol). The

reacti on was corpiét®zhiter872 (8Hyst, Tuh&yﬁﬁ(td-lz)l\ﬁsgl, 0_:;334(3; 529) 81H NVR -
6 (2H t,

(200 MHz; DVBG 2480 43
S = 6.2 Hz) I\ﬁf’;géq%gzﬁ b)? s? 2 ?165 ‘%mp 4ﬁﬁ’f? <3 %%E@PH) dig B5= (3H,
br s) } 13C PVEEHdepr sk 21. 7, 28 1, 35.2, 47. 66. 4,

128.9, 129. 8, 1133mﬂa 1@6 ﬁHz17§M§o 46p: % A48 qpy“££n§¥1sdbf%%ylbenzy

5-am no- 4- oxo t n hy chl orlde [corrpoun 1 Froni
al cohol (5.0 %?4? 54 ﬁé%b 4-to%operdtandi.c &G ¢ hyidilodhl @o2de.(1.0 g;

6.0 nmmol). The reaction was conplete after 2 days. The yield was 1.0 g
J =6.6 H), 2.61 (2H t,

60) . 1
§°8%) HzH) NN? %é%q%lH rﬁd%@%@%’ﬁ%ﬂ 3 gml@%ﬁqﬂxopesltwa(% bra),
5.06. (214, sy¥drpchiaride slqommound 918.56 (3H, br s). 13C NVR (50 Mz

DMSO-d6) : b @30%,42Rt% 3ok 2.2, 128.0,,. 133.3,
148.2,-171. 8, 202 AWt Buto;rlé étéﬁ’l)Fég g'Jrh %gl §h8i 3én{9aﬁoa?é famo1 )
hydr ochl ori de® Bnﬁﬁ'&ﬁ'&’ Pwt@mﬂc batdl bydrygthabeadkel ((L500gg 30

mmol) and 5- amanmmoAaoxqm@wtx@&@tqoﬁcwgsw%ﬁi@t@r59Ee£120h9 R
vield was 1.24 g (64%).
'H NMR (200 MHz; DMSO-d6): 5 2.€9 (2H, t, J = 6.2 Hz),
2.2 (2H, t, J = 6.4 Hz), 4.00 (2H, br s), 5.23 (2H, g),
7.62 (2H, d, J = 8.2 Hz), 7.75 (2H, d, J = 8.2 Hz), 8.58
(3H, br s). . '
B NMR (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,
55.8, 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



mmol ) The reaction. was conplete after. 2 days. The yield ..was :0.84 g.

(529 3. H NVR -.(200 MHz; DVBO-d6) : 5.. 1.27. (9H,, S) 72 t, J
WO 02/ 101@,30”8% 27 January 2005 PCT/ GBOI /03336 6.4 Hz) ot J
= 6.6 H) L 5M8% oH br s)7, 5.06 (2H_ s) , 7.29 (2H dPCTLGB‘“’833 Hz) |

7.39 (2H, d, J 8.4 Hz) , 8 .55 (3H, br s) . 13C NWMR (50 MHz; DWVSO d6) 5
27.1, 31.0, 34.16, 34.26, 46.4, 65.4, -123. 0, 127.7, 133.0, 150.4, 171.8,
202.4. 4- (Trifluoronethyl)benzyl 5-am no-4-oxopentanoate hydrochloride
[ conpound 9] BReM 4- Ther rRRabiohevhy| Foontgteahfbhol 204h%y;1@8 Yawl ) and

5-am no- - 4- oxmaény@gggacwagl d_by owfggyl d@ (hg 91 6(30 ol ). The reaction
was conpl ete %I The vyield was I431 "H NWVR (200 MHz;

DVBO- d6) %@h}zﬁo? Mz i IMSQd,) 259§ égH 2¥I: +=J6=46H)Hz) 4. 00 (2H,
EE‘S)B 52 23 zzaa (2?,,t 7362 GZ%BHQ) ,J4708. 22%?)@57%;5f§a§ik9 i% §§ 24 -
2 4, 125.2, &fi ‘37135 %N%/Ré‘(”g the. 3. AT7 8! %Jj‘Hi?ri)B 8- ool .

2- Fl uorobenzy$ b- am no- 4- oxopent anoat e hydrochl oride [conpound 17] From

2-f 1 uar obenzwacamﬁhqlso( ﬁH; gDT/[sg ﬁ'njol )s afl p- -3 2 nQ #pr%&en]t anoic acid

hydr ochl ori de (1.0 reaction” vias conpl'ét’'e aftér 27 h at
100C.  The: y%le‘%dlwa%lﬁ %4 Y44 %123\401911@166(6&0)4" HANMS ( 206 Mz ;
DVBO- d6) : 5 238630 (2thots, J164 650 rbz:) g, 2088 (2H t, J =6.0 Hz) , 3.98
(2H,. br s) , 5.16 (2H, s) , 7.2--7.6 (4H m , 8,56 (3H, br s) 13C NMR
(50 Mz: DMBO-d6): 6 27.0, 34.3, 46.4, 59.7, 59.8, 115 1, 115.5, 122.7,
1.23.0,.124. %, 330, 8, 6 186n6ar1d@foHena3D . 8, anbio 84 d;ﬁgaez:tén?ob& 202.4. 3

FI uorobenzﬂyﬁ_&g}m&r d.gxt)(penrlltoehr}(i) tlegjhydrochl ori de

From 2,3,4,5,6-pentafluorcbenzyl 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.

1H NMR (200 MHz; DMSO-dy): & 2.59 (2H, t, J = 6.4 Hz},
2.85 (2H, t, J = 64Hz), 3.95 (2H, br s), 5.22 (2H, s},
8.51 (3H, br s). ‘

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~oxqpentanoate hydrochlorlde
' [compound 19] o : . '

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

' amino-4-oxopentanoic acid hydrochloride (1.0 g; 6.0
maol} . 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 (28, 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 s).
YC NMR (50 MHz; DMSO-d,}: & 27.1, 34.3, 46.5, 64.7,
i28.4, 129.7, 132.6, 135.1, 171}8, 202.5. |

3,4-Dichlorobenzyl 5- ~amino-4- oxopentanoate hydrochloride
[compound 2273 *
From 3,4- -dichlorobenzyl. alcohol (5.0 g;- 28 mmol) ‘and 5—



[corrpound' 24] From 3-fluorobenzyl alcohol (5.1 9; 40 mmvl) and 5-

am no- 4- oxopent anoi ¢ acid hydrochloride (1.0 g; 6.0 27 Ja@qeﬂra}{ (}?
02/ 10120 P (3B01/03336 - 33 rnnmol) . The reaction was conplete’a 9er 20 h
at 100 C. ‘BE? Wdwas 1.04 g (729 . M 115-119 C 11 NI\/R:dﬁ@QO M5,
DMSO-d6) : 6 2.67 (2H, t, J = 6.2 Hz) 2.90(2H, t, J 6.2 Hz) , .06(2H,
d, LT 5.0 Hz),, 5.14 (2H, s) , 7.1-7.3 ( 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, 1149, 2HEnD-428cpentdohe b20.Eny h?r%c%mrlg% 3 g @64 5,
171.8, 202.5. 214 5Sml Pent f.l uor obenz am no- openfanBa
hydr ochl ori de gcorrpoun(lj’l 18) -0 #8554 8 ﬁﬁt aftesr 8behzgk abeohol (5.1

g;- 26 nmmol) E’l@ﬂqdnwad‘r dxdﬁegt asais¢ .aci d- hydrochloride (1.0 g; 6.0
-mol)- - The. - rebgtinod (8§ f ay t 100 C. The yield was
0.25 g (13% g/p é4§ 148 c 1H Wﬁzﬁ %0 %H% S%I\/g Jg=265¢ HzM, t, J =
6.4 Hz) 2.8 “H, §,=J6= §. Hz)iz) 34950(22&1 bbrsa;) 55222 (@, sy 8. 51

(3H, hr s). 13'@ BJNR 65Q1M42m)DN5%de) 28%8 33002?%‘?0%%5& 25 ;219”2 .

123.2, 134.5, ﬁ Qﬁﬁg §§§ 147 , 171

- oxopen tanoa té€ | orFdeP F@oﬁip)oun@ 2] 1 Frifm%- i G otganzy,)  al cohol
(5.0 g; 35. mml%-‘?a&d 530ai nb3%:®xopeat anopgpagi d hydrochloride (1.0 g; 6.0
nmol ). The reaction was conplete after 24 h at 100 C. The yield was 0.56 -
g. (326) . M 127-129 C. 1H NWR (200 MHz; DMBSO--d6) : S 2.65 (2H, t, J =
5.8 Hz) , 2. B9V orobenzyl =5 6a0ita) 4 080880 tba s B)drociBickk £2H S)
7.44 (4H, s), cﬁ@;&@ﬁ—a 2P s). 13C NMR (50 MHz; DMBG-d6) : b .27.1, 34.3,
46.5, 64.7, 35"2 129. 7 132.6, 135.1, 171.8, 20.2.5. 3, 4- Di chl or obenzyl
5- - ami no- 4- ox éﬂ?é%uﬁﬂ?¥98ﬁﬂ%ﬁﬁﬂQﬁ¢QhPl (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-



[ 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- -OéﬁQﬁﬁﬁﬁ?eﬁﬁ?ac'd

hydrOchI 0 g, 6.0 nmol). The reaction was conplete a
100 C. Qct’?{‘g}]’g was 1.12 g (57-0.). 'H NVR (200 Mz; DNVECHGE033E o 67

(2H, t, 6.4 HZ) 2.90 (2H, t, J = 6.4 HzZ) , 4.00 (2H, br s) , 5.12 (2H,
s) 72-75(1H M. 7.5-7.6 2H, m), -8350-(3H, br s). 13C NVR (50 Mi:

DMSO-d6) : 6 27.1, 34.3, 46.7, 64.1, 129.8, 130.7, 137.3, 173.7, 202.8. 3
-Ni trobenzyl BARP G- onm@b@mmmédﬂyﬂimﬂﬂmmu[ GogpoBnd 21] From

3- nltrobenzylmﬁbxphothé%é’a@mé& M@'éorﬁweé YPLRY 24ua ng%p%%t %p%c aci d
a

hydr ochl ori de reacti on was co ete téf 20 h at

100 C. The yu% 9 Y%\g%dl““% b %%&ioﬁg’hHw -260 “fHz; DVSO- d6) : 6 2.68
~(2H, bro-s) -, M IR 20400 brzs) DMBRG[ 2Hs HI35) (3D 26 (%H1625)(12H7 709 (2H~

?f 1, 83411 g 34%2 2‘%127' % %Fé(gﬂl fz*z% ééCfWR %58§M%§8D%§Ofi7 7: 171. 8,

202.5. 2 -hkﬁh@ﬁbéﬁ&ylSE»eﬂnlmﬂAﬂ b&@peﬂhaﬁn&ﬁe(Bﬁdrb@hbmrlde [ conpound
29] From 2- methy n 5S4 nd
hhRNESY, %ﬁ gﬁ%%ﬁ 6 ﬁ%I@WDbb 35nnb|§6 Yhe reaction

am no- 4- oxopent anoi c_aci
was conplete @Fter “2HeYs 1 31001@814»e15a8e|5d W85 -0, 7239 .64491.9M 107- 109
C. 1H NVR (20foM¥&; DVBO-d6) : 6'2.29 (3H, s), 2.62 (2H, t, J 6.4.H),
2.86 (2H, t, J 6.4 Hz), 3.96 (2H,-br s), 5.10 (2H, s), 7.2-7.4 (4H m,
8.54 (3H, br s) '3C NMR (50 MHz; DMBO:d,) : b 18.4, 27.0, 34.3, 46.4,

64.1, 123, 1%%%@ 130.0, 133.8, 136.5, 171.8, 202.5.

3- thhy[benzyl 5=am no- 4- oxopent anoat e hydrochl ori de

The benzylic alcohol (5.0 mmol) was added dropwise 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



[ 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 am no- %99% ng,
e a

acid hydro@ﬂ&%’hf% (1.0 g; 6.0 mmol). The reaction was conp
days at 80C.~ gyield was 1.11 g (68%. M 96-98 C. 'H NPWR;I(OZQ%;M-IZ,

DVBO-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- bs7.4 (4H m , 8.55 (3H br s)

"C NWR (50 M‘lZﬁng\/BO-dd&)hi 6 20.9, 27.1, 34.3, 46.4, 65.6, 124.9, 128.3;
128.4, 128.5 Brged]1 §7h5at1%30°0, anaﬂﬁvéknféﬁﬁﬂéﬂ qggﬁ The

benzyl i ¢ al cohghe( gogvgﬁplﬁ %v%ggggt%édg se to a %nﬁxturlge%%éure‘

NN -dii sopropél car bodi i ni é tF) 2140 cdppEratYy chloride (1
ng) cool ed to BEPEERRUTELnpR a?ulef)lm 2§ 1 erTlonerdidudtwdle, ab{ig; Flgfure was

~sti-rred-about @ith fte-¢ODM 16LIPE! & reen mxt re was dil uted
thr oeac:fmg @%’l@ ke

W th pentane( filtered was

- washed with a %;E%%?g ge‘ﬁ%gﬁee i ffeck 113 mIa)t.esrhmrcﬁmm\@é&)rat ed.
The resi due weSxiissod iesrd rwc:CHh/ed w:Lth water (2 x 5 fn ioga&l%c}

in

t et rahydr of ur g, @ndy Qxopent anoi ¢ aC|
dry di chl or onet hane (l)\%li%l% agnd‘g@d AEftteé:r GEEmE 60,6 days at room
tenperat ure, tHETHHSAY @ \ﬁas.'efﬂmt%mo&nd tliehmlﬁﬁ&led%é’\% ed W4ih a

little diethylaet herapohga-d£si ;ssolved in_.ethyl acetate . (20 ni)
and treated with %;I)utl on ofq{f% \(%Be?ggnac%fa rPHEllf&eéit%VI déstiate (2 nl).
A precipitate c 9o & @é’ Fpplamed cafiien 4eh b@l&mn daygsegand vas

ified, as widiicaiterlbel-dvath- d.
purified, as i )10 elcdwa t Y- htei%%ﬁoﬁzaﬂ ag%ﬂg@é %%gg&foa;' siirred

Tri et hyl am ne fﬁ%‘t% 1 ?{
m xture of 5-am Ho-4- (?Xoé@n?é i d=- §c9d(ﬁ§dl)o€h$©©uaey(ﬂﬂ)o® @il. 5hQ:7 mol )
and di-t--but }Blartdycafloﬂcnﬂaﬁ:‘eeﬁzaanB s8orfgd 01 AOh) réfrgégrgltgli

'H NMR (200 MHz; DMSO- dg): & 1.39 (9H, s8), 2.42 (2H, t, J
= 6.4 Hz), 2.63 (2H, t, J = 6.4 Hz), 3.78 (26, 4, J =
5.8 Hz), 7.04 (1H, t, J = 5.6 Hz), 12.1 (iH, br s).
B¢ NMR (50 MHZ; DMSO-dg): & 27.4, 28.1, 38.6, 49.5,
- 78.1, 155.7, 173.6, 206.1. -

4-Methoxybenzyvl 5-amino-4- -oxopentanoate hydiochlorlde
. [compound 28] : ‘
Prepared from 4- -methoxybenzyl alcohol (1.0 g; 7.2 mmol),
N, N'-diisopropylcarbodiimide- {0.91 g; 7.2 minol) ;- CuCl (9
mg) , and N-t£-BOC-5-amino-4- oxopentan01c 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 mk),. and. 10% methanol in
acetonitrile (750 mi) and collecting 50-mL fractlons
- gave 0.24 g (11%) product. ‘Mp 110-112°C. I
'H NMR (200 MHz; DMSO-~-dy) : & 2.58" (2H, t, T'= 6.4 Hz},
2.83 (2H, £, J = 6.4 Hz), 3.75 (3H, s8), 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). - o
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



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 overnggl‘]%I @a%r’é

t enper at . 1he solvent was evaporated off at 35-40 C (Dba g‘perature)
and 7-1 _W%m 3he residue was acidified with ice-cold REKHEB430acid (50
m.) and imediately extracted with ethyl acetate (6 x 15 nL). The conbi ned
extracts were washed with water (2 x S-nkj and saturated NaC solution (1
x 5 nL) . After drying (Na2SO4) overnight in a refrigerator, the mxture
was filtered dbiglieapbraidel. [cowowdl ¢16] was purified by flash
chr omat ogr aphyr-&f :ﬁ» B 4P PRSI HA 5 96 Sgolgumg 8l H\Fn%g.)l ‘éﬂn@ihoehlﬂ M

acet at e- hexane é ol Iecting 50-nmL  fractians, .2 g (88%
vi scous yel | oW oiHOG temRe 14 PXRshmuE §Fish dPagd s Oa‘OP‘@FhﬁQér ator. 1H

- NVR-( 200 MHz; (1VB2 A69. 3 bindll )39 (BHpcHatiok 42 63thvehesd frbmiche) , 2.63 -

(2H, t, J —6 3..78 J=5.6 Hz) ,

12.1 (1H, br sj?lt a?"1% éé@w %Hg)m% §a§7d&55%évfd 38 6, 49.5,

78.1, 155.7, €t®/6 aximte. 4H\/Edim@abnnp)ﬂ h&da:mgan— éhdpapdet aAnoathayl

hydrochl ori deace{&mg)owq@%B] %?&g{egp émg%khgé_yﬁggé}gl ng%Jhol (1.0 g;

7..2 mol), N N'-diisoprop m(9 ng),
and N-t - BOC- Sitafdias 4olo [%‘-ntw &ear@ienra(cyrﬁ gth¢ ZeshHye) wag| ash

chr omat ogr apfﬁil@j@x@cﬂ&ﬁ &8 dinciidy G319k gBf a8l HgPcehnbed, m
acetonitril eilgge(%(5>n 5% et hﬁ(fm in aciejgonl trile (500 ni), and 10%
met hanol in Shidirie & -7 eB NP & @FPﬁﬁoBécnﬁoﬁ‘Fﬁctl ons :gave
0.24.9 (119 HrNMRCKZOGDMHiQ mﬂgﬁ;de NV .620Q 2Mt1z &, DMSO- 6d8) HS) 2. 58((2H
t,283(2H )L 3475, ) 02, (2 ) ...6.93 (2H
d J = 2)91 3, ﬁZ)HZ $3 %3) ??4 Qs@ﬁm‘“ SooiaE) (2u 37,
\ 082(1Hm 854(3Hb1$),8587(1Hm)89—
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 gilica 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



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@@@6§¥%%¥50

ridinyl ani no- 4 - oxopent anoate 27 January 2005 O 027
ngT/ GBOly %?gm]”%? di hydrochl ori de [conpound 26] From 3- pgricaonyizsget hanol

I no- 4- [ idin
0.55 ¢;5.0 mol) and 0.43 M N-t-BOC 5-ani no- 4- oxopent anoi ¢ aci
f:li chl o?omet hane )(10 m.; 4.3 mmol ). Evaporzation of solvents fromthe
filtrate gave 1.0 g residue, which was dissolved in ethyl acetate. Ah
sol uti on of hyBPogefAtiéhiredi dexinret bfl beacel ateahZnalil - @1@5’&%& t he

nb | uti onhvALLER ﬁagdl B9s4- B.aL foam a e resl due was
?l I '?(rarzg and drgiesové? |éa Sel Bé 38 %Fggﬁ‘i inf?ﬁ%r‘?%t e 0.63 g

(68% of a hygf ﬁﬁer@epﬁdw RISNWR engmmz DNB&}dﬁjetreﬁq}aixﬁﬂfdraﬂ t, J

=-6.4 Hz) , 2.9010(Rk . t.AﬁtEIGSélkgln% 3 R- ﬁthé§$+ égper%% (%ﬁ s) (ZHL“T"”

8' Oig'czNﬁxéH’( 569‘1'\%3&&%3 sReq hith, vahes (ho: 4 rm) gnd 1%ug'ath450 8,
0 5C o & ’7$o]21ﬁ)l2i<5n 4 ﬂphmnylﬁedhlyhe‘i%] i) 4 poxepepiagoa to
Rﬁ/?r%%@-g“ g?narl%&%t ano::c gaéﬁddé%lhen rret r?'TTL 37‘63 %WS The crude
hydr ochl ori de WeISPhired i g)]/aﬂ:gﬁ;hacm@rmmr(amyrmn andl Hereuzy (TS 1 ca
gel 60 ColLﬂﬂlacetate (0.64 g; 2.0 mmol) was added. After stirring 3

days at room temperature, excess acetic acid was

evaporated off at approx. 30°C (bath temperature) and 8-

iO'mm Hg. The residue was stirred with diethyl ether

(10 mL) and filtered. After washing the residue with

more ether (15 mL), the combined filtrates were

neutralized with NaHCO, and washed with satuxated Nacl

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 (200 MHz; DMSO-d,): & 1.41 (3H, d, J = 5.6 Hz),
-2.00 (3H, =), 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

(1H, g, 0 = 5.4 Hz), 7.36 (5H, s), 7.71 (1H, t, J = 5.8

Hz) . - ' R

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. S

Example 2 -Meagurement of porphvrin formation in cell

ceulture in vitro

‘Methods

‘The fdllowing compounds were tested relative to ALA:

1. l-methylpentyl ALA ester



eluted -with .acetonitrile (300 nL), 10% nethanol in acetonitrile (1000
m), and 20% nmethanol in acetonitrile (250 nL) , collectiRg, n0: 0
fracti onswoégémé' eld was 0.39 g (16%. M 163-166 C. 1H A ;
DVSO- d6) . 765 (2H, t,- J 6.4 Hz) , 2.88 (2H, t, J 6.RCHEPO10383608 (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; DVsO-d6) : 6 27.1, 3438, -46.4, 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 fl1-
(acet yl oxy) ethoxy] eai bopybpubbenzyl- Abkopeneanoat e [ conpound 301 Pyridi ne
(0.32 n; 0.32.9.;p lggpﬂ) nas afdged. pw se WO 02/10120.- 38 27
January 2005 PCT/%%S% 33%n¥%faé§tﬁi€?€édpm xture of benzyl

5- ani no- - 4- oxXbpent BEREY L AHyd#BeR¥ori de (0.52 g; 2.0 nmmol ) and

|- chl-or oethyl . cht osleéeyTet ey R0 @st&x 0 mol) -i-n dry-tetrahydrof uran -

(10 mL) . After stirri h at roomtenperature, the mxture was washed
with water (1% Z;Ir‘ﬁ;fyg%ﬁééa‘?%‘%ed NaCl solution (1 x 2 nL) and dried

(MgSH) . Filtrat icye]lcinecel afdiox atsioer | eft 0. 65 g anber oil. The oil was
di ssol ved in gl acial i acid A0 nd mercury(ll) acetate (0.64 g;
4 m%?kt?%irﬁeswﬁi ng Ség%eari

2.0 mol ) was added: ' s at roomtenperature, excess
acetic acid was &aporatelrarorathpbipazd0 @Y adtarnper at ure) and 8- 10

nm Hg. The resi dugwas sidyTBsbdfh dietdilect her - (10 M) and filtered.
After washing .the resjdu withJa nore ether (15 nmL), the conbined filtrates

were neut r alilzed Rt 1@ K AeRFEE wi th saturated NaCl~ sol ution (1 x
10 mL). After drying (MgS®4), filtration, and evaporation, the crude

product was ified by' flas . chronat ography, o 190 x 25 mmsilica gel
60 col um elﬁuq{éecgevﬁqi t@loe%ci/urn cé‘feﬁee-cﬁ%féﬂé’ ) O%H’L)a, col lecting 25
nL fracti ons cofimentinstd omsiD. 4D g 6lEEockpacd uraldmw apbropHiAWR (200 MHz;
DVBO-d6) : Binbef dAdHorth w%féfébéifﬂéh 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

o penicillin, 100 pg/ml streptomycin and 1'% glutamine.

. Cells were split 1:100 twice a week, and maintained at

. 37°C and .5 % CO2 . 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 _ 13 (214, ¢, Ceo FE) -+ 9
.00 (3H, s), 2.57 (2H, t, J 6.0 Hz), 2.
(o 803,260, S o (2 30 R (50 M. %Nséaef’ * Ehgngty o3>
71 =58 H). 1
’277371350,1H”0‘}36‘;‘52“ 25 5, 8%3 8, 127.8, 127.9, 128.4, 136.1. PCUGBI1336
.168.6, 172..0, 205.1. Exanple 2 Measurement of porphyrln fornatlgn in
ceII culture in vitro Methods The fol l-owigng conpounds were tSE;82110120
relative to ALA: 1. 1-nethyl pentyl ALA ester 27 January 2005

t hyl benzyl ALA
PCT/GBC&103336Mea§gre@en§ p§ope@@yﬂbznpykpﬁyfuﬁsb@ﬁte@tsp me yALA egter 7

. hexyl
ester 4. benzyAf&eA esb8Emant2; heg%%éfhg\%i A?feees ggertragraph I>tl:reaul:ment

“rethy
Syflt ?P??Yhoftﬁ%sﬁéf#ﬁ@ﬁ?i}l tngEAgsﬁierwen@ wapslfed buritd beiry lpRALAgst er 11.

p--ni-t-robenzyl M¢¢ughteﬁnﬁbeatg@iu@gﬂpqu wgﬁfbc“§§$8veﬂ8h€éﬁ?Fatlgns e

I on) Approprla

tration st ock. s
gg?gsged by d| &g? %Nkﬁﬁe %f%% écﬁ@ﬁ|%ﬁh§ﬁMQQﬂmpﬁ&Smhams biif fered sal i ne

. | rived forma
(PBS) or CU|ﬂa@%t®®d¢ﬁhi gmiapemutaemmId&bﬂﬂélwé§3%ﬁgfg%gu ultured in RPM

d e ect osi,gnoi d col on
Lot um (5oL SR AT PR i 5 cved o’
peni cil 1in, %ﬁqwlgﬁﬁfﬁﬁq9ﬁnmatnmuﬁIRY%qﬁuﬂ@am m%rklﬁehhﬁefetﬁsﬁﬁ '

1: 100 twi ce as,m@rﬁmldmﬁ@xn%ﬁ&taﬁ% A 30% R2 Lhsa bumd

condltlon
envi ronnent. Tre: LR 06 nm using a long pass cut-off filter (530

nm) on the emission side). The fluorescence in each
sample was calculated relative to the protein content in
control cellg as measured by the Bradford method.

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
j', for the 1- -methylpentyl ester increased slowly with
increasing ester concentrations. The 1-methylpentyl
' ester at low concentrations was only slightly better
. than Ara 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 ArA. '



‘ was cal cul at

5x105 WDr cells in 2 m of RPM nedium as described in the previous
paragraph were added-to each well in 6-well plastic ti ss%%hgﬁrﬁo | at es

(Nunc) ar\g gh&rg}qor 48 hr at 370Cand 5 % CO? in a humd_enviro for
pr oper P2 to the substratum The cells were theRCHABAEEP33¢ wi ce

with RPM 1640-nedium w thout. serum followed by the addition to the
‘wells of the appropriate dilutions of-t#& test corrpounds in 2 mM of fresh

culture "mediumto final concentrations of . 0.0 01, 0.'01, 0.1. " and: ~
1 mMin dupl FEatEe. 3 Maows| thatdreth ndibaieseylat s@FCther four hours. WO

02/ 10120 - 404-R: HADYGYy 200G e:RCTERD loch BI33P d¥rasuliegiinty of el | ul ar

porphyr| n contf'nts After t eatrrelgé as described_'in_the paragraph
"t reat ment t Pongeen et B sAt tiliec ébdildl isssofndheseought
i nto-a solutiestets 1db HGdMcé m@@ﬁ]&&ﬂ-ﬂ:d&yphmrﬁmdi@athgmeiér% of f the

substratum. byﬁ%ﬁﬁglpor Cosg ars ceesllhs raper han é;d\%%rl vva rermved by

centri fugatl o) Fin cOnt ent eac ned
fluoronetri caFysleiseng eﬁ-‘-’rié?mlwaﬁl neety lCSBGB)n@pEaambhaor Dnnﬂtyer (excitation.

at 407 nm e ATRAST B 606, HPUSiN of f
filter (530 r%:r%% 19@1 he rem SSi oncésrlé%le) The f %uoggggggc P@&gh%%&nsarrpl e
e%o ‘E"F%’t‘?‘?/e A HENRDIIF e thenEYeLoberyd as

~ measured by tderdr agiordaetdimbeRasdfanThgy esul ts are shown in Figures 1
to 4 for test conpounds 1-3, 4 & 5, 6-8 and 9-11, respectively. It can be
seen fromFigure 1 that steep dose-response curves were found for both the
p- net hyl benzylt mdbmeseqnimomé Rirapie @sttdns. thbepe [estiers were

anprox mat el vt IS0 LA 100 g e Ry Bk ¥R 82 ] £ #Bftgney
1- et hyl pent ﬁsw%ﬁqﬁﬂ:mlmmlw W0oh timesr battay tbaprALA in
concentrat i onsaulighgl YRR Y rmation.

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] : o 100
| p- isopropylbenzyl [2] o 'fQOOH'”
| p-methyivenzyl 131 ' '7!_2'00 |
'cyclohexyl (7] ‘ : '_' ._;:1_”
Lp -nitrobenzyl [11] ,‘ . o f200
| p- [trlfluoromethyllbenzyl {9] 1 200
':p [t- -butyllbenzyl {10}l S 1200

*Relative ability to 1nduce porphyrln formatlon



ester at | ow concentrations was only slightly better than ALA in inducing
porphyrin formation. FromFigure 2 it can be seen that bo&?ﬁgmﬁnp | and
In

2- phenyl . g}(?é ester s were considerably nore efficient
i nduci ng ¢ “é’l’ or phyrin synthesis. In fact, the porphy¥dmchalggi on

i nduced by 0.001 mM benzyl ester equals that obt ained with .0.6 nm ALA
Simlarly, it can be seen that the. fluorggscence follow ng the addi tion of

0. 001. nM 2-phenyl ethyl ester corresponds to that induced by-0.4 mM ALA
27 January 2005 PCT/ GB01/ 03336 Figure 3 shows that both

WO 02/10120 - 41 -
t he hexyl - and g:ag, 14;_, et hy esters vere equal ly efficient. It can

al so be seen from_t |gu alesters to induce
cel l ul ar porph +LC RN enhge mrix iyym a-mnately 100 ti mes hi gher than that
of--ALA.--The-- cycl ohexyl est er was, at | ow concentrations; only slightly- -
nor.e eff|C|entMth ndALA in |ndu0|ng porphyrin formation. At higher
concentratlons—“tﬁg—éyclohexyl ester was |l ess effective than ALA It can

be seer's fronﬁhhefﬁﬂ@uwené bb&pohhﬂspwekertesEEH°£8f§£Q¥e]Q gﬁﬁé’
esters were _approximate 00 tines

p-[t-butyl]benzy r oben
better than ALK hcfﬁ‘ﬂﬁl dc) ngpﬁgflé%yfll fOf &t nB®FBRAL IMeExasples2imy be
summari zed as fOIIOWG CCNPCUND (IE. ESTER SI DE CHAIN) POTENCY* [ COVPOUND

2L TR b IR, 100 rens e (150

benzyl [ 4] 100- 900 hexyl i SOpr op
*150pr0pylbenzyl 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

9

4-methylpentyl ALA ester
- p-ltri-fluoromethyllbenzyl ALA estef
16. p-I[t-butyllbenzyl ALA ester
11. p-nitrobenzyl ALA ester
12. 1l-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 AlLA ester :
18. 2,3,4,s5, 6-pentafluorobenzyl ALA ester "
19. 4-chlorobenzyl ALA ester .
20. 2-methoxyethyl ALA ester
C .21, 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 ALA ester



p- met hyl benzyl [31200 cycl ohexyl [711 p-nitrobenzyl [111.200 E- _
[trifluoromethyl]benzyl ;[9]200 p- [t-butyl ] benzyl-[lOl%ggTbﬁggﬁh%ye
ability induce porphyrin formation 27 January 2005 WO _
PCT/ GBOl/\’gggg'émE?(am le 3 - Porphyrin formation after topiRGIGBEMIBI6cati on
onto marine skin Methods The follow ng conmpounds were tested relative to
ALA (including conpounds 1 to 11 tested4Bn-Exanple 2): 1. 1-nethyl pentyl
ALA ester 2. P-isopropyl benzyl ALA ester 3. p-nethylbenzyl ALA ester 4.
benzyl ALA es?®r SBenzphehyl él hgtebylorsegrox ) -dratydmAl aneisicer 7.

cycl ohexyl ALA este&v®1ifdadEt hyl pentyl ALA ester 9. P-
[%lri-fluoronegyl]benz%/l %LA ester 10 - P- [t-butyl]benzyl ALA ester 11

|
p- ni t robenzyl ALA d3pethyibenzyhi ALReSAT ALA ester - 13. 2- et hyl pentyl ALA
ester-14. -4-phenyl butyl ALA ester - 15. p-fluorobenzyl -ALA ester 16. i

' di -1 - - | ALA ester 18. :
g:g,A?g?gfth@%ﬁ%ﬁ%%gbéhﬁyﬁskﬁg egZérz ig!uzrgﬁﬁgﬁgbenzyl ALA ester 20.
2- met hoxyet hyTh\l Yo gt t comp@inds nivére bBmzmll Al €t emdqAzntind Merck
[ di - chl or o] befzydadilh £ a1 Bo1S: Frlh WAz OUM s ARA 51 siticon

dioxide, paraffiﬁ lig., vaseline, album, cetostearol,
polysorbat. 40, glycerol monostearate, Miglyol®812 (a
mixture of plant fatty acids), polypropyleneglycol, and
purified water) to the desired concentration.

- Concentrations are given as % (w/w) calculated as
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
emissibhffluorescencerspectrum {550 - 750) nm was
collected and led through the remaining fibers into a
photomultiplier for quantification.

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



24. 3-fluorobenzyl ALA ester 25. 3,6,9--trioxa- 1-decyl ALA ester. 26.
3-pyridinyl-nmethyl ALA ester 27. 4-diphenyl-nethyl ALA e Ane
?ﬁé’%‘bﬁ%o%os WO

4- met hoxysx LA ester 29. 2-nethyl benzyl ALA ester 2
02/ 10120 ﬁ%@%%‘%%% - 43 - 30. PCT/GB01/03336

Benzyl - 5-[ (1- acet yl oxyet hoxy)-carbonylJam no |evulinate 31. 3-nethyl benzyl
ALA ester Methods The test conpounds werggfornulated in Unguentum Merck
(cream base avail able from Merck, consisting of silicon dioxide, paraffin
liqg., vaselineinRtgiemiscefostearafter RARASHINAMac 40,. 9l ycerol nonostearate,
M glyol 0812 (a mxture of plant fatty acids), polypropyleneglycol, and
purified water') to the desired concentration. Concentrations are given as
o (ww cal cuBtedHioregaenes| ntates tyThefierdmimid eigesar@pr epar ed t he

-day--before t hagrxpekd pEnt -ﬁqégg@%g - gd jand ed insthe refrigerator until-- -
t he day of LUS§._ Femal e Bal b/ c at hym (‘} nu y/%{)cg‘,e% ghi ng about 22 g,
obt ai ned from” THE TR Mt aesatoc) ulsidnins eathe experdaghan zBadi um

Hospi t al - ( MonkeebedldterGal azoNoravay) were used in the studies. Three mce
per group was used...Each nouse received 0.05-0.1 g of fornulation
topically applied at -the right flank of the body, evenly distributed and

CO\(;ered }Ml th Besgddssing ]S_QOSi te Flexigrid .Sm Ejh and Nephew: I\/Sdi ](c:al
punci o of optiggt "t here comnatead o8 BRERALPOFRLED: FéFoPhanrch proaucec
the. excitati oRtLPYHDT &Fsztfomg@p@ﬁ?eﬁz_sgnam Bln-l cghpoumﬁs Cﬂ, :f a?biteht o
Fibers 1o the.mpuse. Sion i r Sorrinas €08 TRIbRRRLN: Cimaagict r um
(550 - 750) nin GR ; igure 8 compounds 2, 6 and 14; Figure 9 - '
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, benzyi—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



collected and | ed through the remaining-fibers into a photonultiplier for
gquantification. After application of the creanlfornulatloQ7‘kng 200

- fluoresc trum from porphyrins in the 'skin was neasure
fiber- optewg)aqzﬁﬁgzﬁhod at different WD 02/10120 - 44 int er(’/ﬁT’?BB?’”%’gqre after

adm ni stration. 27 January 2005 PCT/ GB01/03336 The fluorescence intensity
varied fromexperiment to experiment.-Thérefore 1 % (ww) hexyl
5--am nol evul | nat e-HCl was included in each experinment as an internal
control . Resul?¥ lewelpesfil fkuayescememn in Figures 5 to 17 for the
foll ow ng test conpounds: Fi gure 5 - corrpounds 1, 6, 12 and 13; Figure 6
-- conpounds 8; Figure ds, 3 and 6; Fi ure 8 - conpounds 2, 6
and 14; Fi gurélgﬁre gnﬁﬁﬂ‘ﬁ% %at O&hd"%}‘?’l F?Té%r% hylbsmssiinddas, 9 and
--10;- Fi-gur e llestepgpgandshiglarnghd; s fidlue level £ @ AN Bcandelb; Figure
13 conpounds 6 and 17-19; Figure 14 - conpounds 6 and 20-22; Figure. 15 -
conpounds 6 and 23--25; Figure 16 - conpounds 6 and 26- 28; Figure 17 -
conpounds 6 ahld 29-grident Txomdiimisre viertehats atheatp-i#opwonylebeapt 1i n

Figures 12 angl &rzlﬂ\@féeulﬁm?téﬂf@émea AW ARASEE 1 oopRE B! Denzy|

ALAI . .ester, f)enz yl -5-[ (acet yl oxyet hoxy) - car ony ALA ester,
3- et hyl benzy$ W‘Ae%g?’é‘?ev@%‘f@ﬁfed:rﬁ Bhers-Pidyd in Figure 13 where

2-f 1 uor obenzys- a&ml@séﬁﬁl;.x?aee 4ybrd-opgntiatv lﬂﬁi&@%@é)éhc&&e%élér apd
4- chl orobenzyl Alh er, sed at 10&%(}@ It c& be seen fromthe
Figure 5 that™ 1 He HeXyF; 1 %t%spe‘?ﬁ%ﬂr |EHE 7P OgHE 5°mEPRy| pentyl
esters all epnrsphiwuancfe)r(nﬂm mphanyﬂh@ﬁmrrle,% b.henbméyhleﬁb.e{é) gave
t he hi ghest f f the t n

est eeié:\(er é-l'(ll'h'eeléy nQ%’deJE 1%0@%5'&&88 &X‘v i‘lsrrgatrﬂg?g

~1-ethyl butyl ent ester gave-rnte
fl uorescence (Figure 6). This shows that when the benzyl-

5-aminolevulinate (Figure 11) is "extended" ‘with one or
more methylene (-CH,-) groups between the benzyl and ALA,
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 possibiy 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 esﬁer“and”froﬁ the
- 3% formuiation of the 3,3'-dimethyl-1-t-butyl ester;

Thusf_theAtwojesters_are,approx,_equallyieffectivé in



l evel s in this study. Figure 6 shows that the hexyl ester and-the

4-met hyl pentyl ester result in high fluorescence |evels g ﬁ%§y89$5
cyclohexyﬁ,ggg he 2-phenyl ethyl esters gave 27 January 200 111120
pCT/ GBo1/ B9 - low l evel s of fluorescence. Figure 7 $uveBdiaajssboth

hexyl and p- nethylbenzyl ALA esters gave high and simlar |evels of
fluorescence. It is evident fromFigure 8gthat the p-isopropyl-benzyl
5-aminol evulinpate resulted in intermediate | evels of fluorescence whereas

t he 4-phenyl %ﬁﬁ%@lnqsnﬂwphynannﬁqmmatxpnuinnﬂneIgmiﬁluorescence |l evels. It
is interesting in this regard that an analogue to the I|atter substance

(the 2-phenyl.- e3§¥ 5-am nol evulinate) .also gave relatively nodest
f I uor escence i@ Ry |9RED (FnQyu e gyre TH & betiowshe RatchierHdieshenzy|

57 ari nol evul ientter ehguitelchi ) lhbrudanded sl QR Aas PBLe Mt hy! ene
.(--CH.-).graou b@}@pen th be”%¥§ ALA, re ceé‘capﬁblllty to

i nduce porphyr| ri4f St O A S HARE N 7 g el @‘ Hews dbemzytlh espenist r obenzyl -

and hexyl estH&ve imgehrmgaietli/didgheweltsvakikkyorescence. Slightly "I ower

| evel s were obtained with the p-f |uorobenzyl ester. Figure 10 shows that

hi gh porphyrln formation (as .indicated by.. high fluorescence |evels) was
obt ai ned wit At €& P@x?ﬁenaﬁﬁothlBUIPErﬁéfbnerBethﬁt]BQQZXLABSIGFS

Internedlateebtéabeﬁgg@ga | g¥gLs PasH i tert-butyl)benzyl -
ester. This is oss Ue.to the éra? g HEQ?E‘E % B&ﬁp It is evident

from Fi gure 1? dﬁﬁéﬁ FE&EIglﬁprGﬁpﬁéﬁésééheﬁ twpieadbt ai ned with both
t he hexyl - aapgltihetibanzyl esters. It is seen fromFigure 12 that simlar
fluorescence values were obtained for. the: in hexyl ester and fromthe
3'-. fornulation of.-the 3, 3" -dinethyl-1-t-butyl ester. Thus, the

two- esters afe isgppident. fremuﬂigyrefiecthae tBe 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:

| compounn (IE. ESTER SIDE CHAIN)' FLUORESCENCE LEVEL
‘[COMPOUND NO. ] | now INT. | HIGH
| 1-methylpentyl [1] D 5

2-methylpentyl [13]

4-methylpentyl [8]
| 1-ethylbutyl [12]
| hexyl [6]

_3,3-dimethyl-1—buty1 {16] ; | X

IR RN R RS

2-phenylethyl [5] x

f'4~phenylbutyl [14] T




WD 02/ 10120 -- 46 I nduci ng porphyrin formation in the skin. 27 January

2005 PCT/ GB01/03336 It can be seen from Figure 13 that t@%‘éh&ﬁ&%6899n2y|

ester gawsomhﬂgﬁéluorescence | evel s whereas the
2,3,4,5, 6-pe uor obenzyl and 2-fl uorobenzyl esters gabR€T/GB01/03336

|nterned|ate/high activities. It can be seen fromFigures 14 and 15 t hat
all ALA esters tested, other than the hexyl ester, gave internediate skin
fluorescence _after topical application. It is evident fromFigure 16 that

the hexyl es}pgengavepqfigh levels of fluorescepce and fhe
3-pyridinyl - thoxy-henzyl esters gave inte 'ITEEi at

fl uorescencej PTheoprdpphbamtth[hyl est er gave: relatiVyel ¥ | oy
o o [N | S PR ‘ufnd A_A

A)1%

fl uorescencef Eﬁ ge seun Tjunlr|QUIc r—that—theNrsubsti{uted
BaW% ¥l Faf3) high f1uoresce ce, whefeas the okherfthree

—benzyl-estery

esters testedpgﬁygrgbggz 1l ppf sccence level s} The resplts may ﬁ% ;
sunmari zed CHALN)! [ COVP NG ]
1-nethy|pentyp [H?lﬁﬂmm!¢@¢¢hy&k%ehiﬁl #o1 - metjhyl penty| [81 1jetfqyl bltyl

[12] hexyl [k 'f't:’b 1[:5!_3]119 Iz-}Ithl[j I6—2=phgnytethyt

LEVEL LOW HI
p-fluorobenzyl [15] : : X
cyclohexyl {71 ' ' 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] - 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]amigqlevulinateqi30]_




4-pheny) butyl [14] | x WD 02/10120 - 47 benzyl [4] 27 January 2005
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. . _BJ Lﬂry%OOS |
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[10] x p-fluorobenzyl [15]x cyclohexyl [71 2-fluorobenzyl [171
3-fluorobenzyl [24] 2,3,.4,5,6-pentafluorobenzyl [18} x x x 4-chl orobenzyl
[19] 3, 4--djchlorobenzyl [22 3-nitrobenzyl [21] 4-nethoxybenzyl [28]
3-pyridinylmethyl. -[26] 4-diphenyl methyl [27] 3-methyl benzyl [31]
2-met hyl'lbenzyl [29] 2-nmethoxyethyl [20] 3, 6-dioxa-l--octyl [231
3,6,9-trioxa-l--decyl [25] benzyl-5 [*8(1-acetyl.oxyethoxy) - carbonyl]

am nol evulinate .[30] x x x 27 January 2005 - 48
Clajms: '

1. A compound for use in photochemotherapy or
diagnosis, said cowmpound being of formula I:

R?,N-CH,COCH, - CH,C0-OR (1)

{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 salt thereof.

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 5 wherein said aryl

group is phenyl.

7. A compound as claimed in claim 5 wherein said

heteroaromatic group is pyridinyl.



Clainms: 1. A conpound for use in photochenotherapy or diagnosis, said
conmpound being of fornmula 1. R22N- CH2000H2 - CH2CO -oRl (Zb)daﬁﬁ\gl'gPﬁbé‘ R1
represents a Cl1 or C2 al kyl group substituted by one or nore ar groups;
and R2 independently represents a hydrogen atomor an optionally
substituted al kyl group) or a pharmaceutically acceptable salt thereof.
A conpound ag clainmed in claim1 wherein in group Rl said alkyl group is
termnally substituted by said aryl group. 3. A compound as clained in
claiml or claim2 wherein in group R said alkyl group is nethyl. 4. A
compound as cl ai ngad i}q any one of clains 1 to 3 wherein said aryl group is
substituted by one or” (fifffBOURS) Ry/Icladmddory, arfyl ckay 6F GlAEO, (A Lro or

trifl udoromethyl wesais cagh RA woppaiing aa&yg{&q'eHEgLoimn any one of claims 1 to
~4--wher,ei-n-sai-d aryl group is phenyl,- diphenyl or a  nmonocyclic 5-7 v
menber.ed het er oarsonatyj ..HB.. A conmpound as clained in claim$S wherein

said aryl groupis phgﬁ%&%&oéf{?’é‘\"?ﬁ&mﬁd as clained in claim5 wherein

said heteroarlomatic group is pyridinyl. 27 January 2005 - 49 8. A
in each R2 represents

conpound as cl ai med iRNag.corg-af,celorins 1 to 7 whe

a hydrogen atom 9. A conpound of fornmula I: R22N- CH 2- CH2CO-OR1 ( I'}
(wherein R1 reprgsgats an aryl -substituted C, or C2 alkyl group, wherein
said aryl group ﬁls substituted; R2 , each of which nay be the sane or
di f f er ent ’- represents an aryl substituted C or ¢, alkyl group, ‘

wherein said aryl group is substituted.

, ‘ £
R®, each of which may be the same or different,
represents a hydrogen atom or an optionally substituted
alkyl group; )

2_

wherein said substituents are selected from hydroxy
alkoxy, acyldxy,_alkoxycarhcnyloxy. amino, aryl, ni;xo
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

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.



répr esents a hydrogen atomor an optionally substituted al kyl group;

wherein said substituents are selected from hydroxy, al kgxy, ,
al koxycar bonyl oxy, am no, aryl, nitro, oxo, fluoro, -SRS,%-JN&%}/%@?- PR32
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.inclaim9 or claim10 whereinin Rl
said aryl group is substituted by one or. nore al kyl, al koxy, fluoro,
chloro, nitro or *ri%|qwspomst Ayicigieupsn . ofe CONPRURG gsorchgi nmed in
claim4 or clai mtP113 whekeim saad G3h kg?'[louﬁuﬂsgﬂén“tli n%ilp%rou Is™d C1_2 alkyl

i imd4 or o ai PPy

-~ group. - 13. A conpRHBEyAS-Cd & fBL .1 .
al koxy substituting gr ouf) i's a met hoxy TR apatiTranauary 2005 50 14- A

conpound as clained in any one of clains 9 or 11 to 13 wherein said aryl
group is phenyl, *di pHefigrrayndans mbaveychh ¢15id 1TEFRELSH %eitderda{onati ¢
group. 15- A conpoenrd iaspielngined in claim 14 wherein said argiY group is
phenyl . 16. A conpound as clained in any one of clains 9 to 15 wherein in
formula I, each R2 represents a hi/d_ro en atom 17. A conpound as cl ai ned
in claim16 whergi n i n“tTHEYrASup Rnedaid aay ydnegodunaihs phepyis and said

al kyl group is WHHP.imgormuileonpaurt rsrarabaRd L%ﬁr@%%\gl 9 which is
selected from p-nethyl benzyl ALA ester, p-nitrobenzyl A estar, p-

[trifluoronmethyljhengyl mﬁgnﬁ er, .p-fluorobenzyl ALA ester,
4-chl or obenzyl %lfgugséleosréid?)-dené% h%/llaﬁgﬁéﬂn Aladmedt ethenpin dnnehdryl benzyl ALA

ester. aryl group is phenyl and said alkyl
is wmethyl. Y= group

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)

r&i-n-sai-d- B



19. A conpound as clained in claim 18 or benzyl ALA ester for use in

phot ochenot her apy or di agnosis. 20. A process for prepari @gﬁgm%% of
formula | as clainmed in any one of clains 9 to 18, said process

conprising at |east one of the followng steps: (a) reacting a conpound of
formula Il R22N- CH2COCH2- CH2CO- X (11) (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 (I11) 27 January 2005 - 51"
(wherein R is as defined in claim1l); .and (b) converting a conpound of
21. A process

formula | into a %har_rraceuti cally accepfable salt thereof..
as clained in cl dFheXGovRenei 7 safihedl Bl A0y 4APURHeS Sel ected froma
hydroxyl group, a halogen atomor an al koxy group. 22. A pharnaceuti cal

conposi ti-on conpiisi RYn G520 ound as defined in any one of clainms 1-to-19 -

or a _pharmaceutjcal é\éFac,cep abl€"RAE ehéremtia fofecher with at |east one

phar maceut i cal | yP XECBFEUbIGe1d¥racceptable skti Pieambr. 23. Use of a conpound as

defined in any one of clainms i to 19, or a pharmaceutically acceptable

salt thereof, fzr. theppieparal i-0RiRk gntc?g{rgg%u%%re% _egt, for us§4i nUS
or. use | i ¥Yyriosi s. : e as

phot ochenot her apyeav95 L.agnostic agent
clainmed in clai rp:% \M%Zgr%:ug t[' e° echt(?go Bndteapyl srodpagnosis i s
performed on di sorders 28R Sbridr Aoy eoupf external or internal surfaces

of the body which are responsive to phot ochenot herapy. 25. A product

conprising a;comround @srdetdpedsi ..one of-clagine 1 to 19, or a
phar maceuti cal | )ésaggﬁgltegbjfg ansacl)i tﬁgé%éﬁ?ﬂ {OGRHIRIIVE tIP"BPUNbast one
surface penetrat 'hon assi s |ngyageen ) ‘aﬁ‘&“‘%b‘t t8nkl I9f ane or nore chel ating

agents as a conBI MERITPEPTA YT d¢Fepsrble 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



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

abnormalities of external or internal surfaces of the bogy ;¥ h2ﬁd§
responsive to photochenotherapy. 26_ A kit for use in photochenbtherapy of
di sorders or 27 January 2005 4 e - 52 abnormalities of external or internal

surfaces of the body conprising: a) a first container containing a
conpound as, defined in any one of clains 1 to 19 or a pharnaceutically
accept abl-e™salt thereof, b) a second container containing at |east one
surface penetration assisting agent; gr]_g optionally c) one or nore
chel ating agents contained either wthiT said first container or in a

third container.2PPromlivpesod eftdrAaVidel Onth 29NQS] rmalities or

di sorders by assayddygcansasnle of body fluid orpﬁﬁgagés g?r‘%epati ent, said
—met-hed_conpri si'-ng.-fét deast, t&% ;ol | ow ng steps: i) admxing said body fluid-—
or tisSue with a conpound as derl*hetI*AIZIAT snecwpoued aisndetlinea 19, i)
exposing sai d mixture™t % iYwt °f ifhjmumgces tid vi ng phlendceyElc9f

fluorescence, and i \d°Cepreddlei aqgjltt heedegyel of fl uorescence to control

| evel s. b} a second container containing at least one surface
penetration assisting agent; and optionally
) one or more chelating agents contained either

within said First container or in a third
container.

2?. 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.





