;e3el | t LX6HT' 31 s FLUORESCENT COVPOUNDS Technical Field This invention

rel ates generally to novel fluorescent conpounds and to conpounds whi ch can
function as fluorescent dyes, nethods of isolating 5 such conmpounds from

m cr oor gani sns and uses of such compounds in scientific applications.
Background Art Conmpounds that fluoresce have many uses and are known to be
particularly suitable for biological applications where fluorescence is 10
required for the detection of whole cells, cellular conmponents, and

cel lular functions. For exanple, many diagnostic and anal ytical techniques
require tA&LQRBBEENTHCEBVMPOIANBScent |y tagged so that they can be

det ect ed. TEah$id:3 %%Iai' eved by using fluorescent dyes or probes which
interact W a_ W ( ariety of materials such as cells, tissues, proteins,
ant i bodi es, enzJeHIvention rdaies genemtlysto navl dhorasmin ebimigfindaugideis

aci ds, cagh s Taeng | | yners it o .make, .fl uorescent
conj ugates. Wth S?ﬁ}(ﬂ%ﬁ&%ﬁ‘? .uﬁoggé:seﬁ%w%#g ielgfly%’é%@é’déroé ¥9'80B8nt 1 y used
to cont er SHCR GBI VIO micTgpegamashe andresestdfenchimmpeutds ine obser ved
and the fkoienegteiplthagiopsovi des the neans of detection or quantification
of the 20Bi nf(er actiion. These applications include, anong others, the

det ection } ( for exanple in gels or aqueous solution), cell

tracking, the Gehmiunde tht ALBACEhaVEInkhyALESERALLY hARA! logh anti bodi es,

t he assesgnent ,of, enz ti.c.activity, the Starning of nucleic acids. Long
wavel engt Bgﬁ%%?%zﬁeé%gﬁ%ﬁqn 1310{ é@@ilcﬁﬁ@n@ﬁﬁh&rﬁﬂltﬁrea:%ﬁib uor escent

probelGi neampiited gdubeletdteiombe f t gence and
| oy ¢ WL B6Es, (el &Ct ot Bhotdl Oha YRTIRRGENC ot

reduces tfl%ég:ilt ot oxi c effect of tqﬁg f1 ugorophore_ 1 n*co
Al t hough 'a¥ET S PTFRRRE a0y agnrettiGand axshcian techniquegequivur ce for
the exci t Htd samplesfiblter fescreentlptagpedsethat e P HAR Uk c%ft t@&%ﬁi& i

e
restricteg i. icul ar, wavel engt hs of |.ight, "Conpounds 30 whose
excitati O%C}%Igggﬁrrbg I%‘,S&lglgiu(%e%eflﬁgﬁfé% &F PERhssuvkighe Infpraei with awige gh
utility. Thelyrefonateriads _silS]_:lhbeeﬁﬂsﬁss@@ﬁ)?tbtéirﬂhhnﬁﬁﬁﬂfé%, éﬂfdvrﬁéé:i tation of
L] or 20 oG, ABMhA%: BIMAS, Rk LR icI ek thas corbohpia tomasarengibs are
t her ngOlr)eOIO#YhI_ﬁheﬂt&i;q:@IImem td irtake fhtctrefc_maattitcmﬁugat@ggci t a’:]i on Ef L![ uor _e;s;:_ence
can e achi e di squrces such as Li emtting
di odes. z F‘ﬁ}yuorsé_speggcgglndﬁgﬁéneélgP@%‘ﬁ?gﬁ Staﬁ%%ﬁq&ﬁpﬂé(rﬁ from these
al t er nat i SRfepaspesifigiy forsobiothemital cehationthat fsyto Heeshdekvial e54 ehd
conpoundsflas & i i i f biol.ogical udy. Many of
t hese, incl udisﬁ%@%%@%ﬁ??%? irﬂaérfargg %Flggeeé}%?dgw}ﬁ%nﬁ@g?tﬁ?%ﬁ’ fate or red
eni t t%ng BEBRFROBy chase pRMsagivss taclude, amopgesthermvhe degidtorsoich as 542
nm This pidieins (fbekkampte | | el i al ose where the
argon- i on}bl asler (i usedié]?eo%ﬁ] %%&ﬁﬁghbg%lnpour)ﬂgglg%dr?%@etbﬁi di um brom de,
can be e&qt@é}%‘:’w:’ PPt vier nvieRecnit bibhalled antleodies dhernssessmaint dfut are
Cl 61 € e R e hr L. can be. oxci ted usi ng
t he argon-i onyO%eWaYeiggEﬁ?ﬁnb%ﬂ?ga%’éﬂ@ﬁ& IRGIepsRs thearilénr o wavel engt hs.
Phipéér'ytﬂmémsqm@besiﬁt@itﬁééﬁcﬁ@i@iih&éﬁfeé@ﬁe%r&h%llmfhe oar We: ggtI .
maki ng i e for. nmany, applications suc ce racking, labelling
of nucl ei%&%é?%ésﬁ%ra 4561%9‘?6 the CRIUpRIGRITe Lf@? Wrﬁ8£@¥85¥ot eins, there
are ?I nurﬁ@éﬂbmﬁﬁmtmﬁﬂsli@mifhh?b&gh Fﬂéﬁ@?l‘@ﬁ)ﬂ@ﬁﬁﬂﬁﬂﬁ #ﬁfdll&%%t ' I .
non-f | uor, r uorescent  cpppounds. e nost commonly use
ot hod ot ree e ERTREN el ol L AR il f RO e et HBFHga r o 1 ho
use of | &YRubADIASEEs isfresirigiad do Pertinklue mtavedamths of lightc Cusupdwgls O her
- fl uoggscepgsshass j = ection. available which are
potential |y mrqu%é%sn?%@fgrfﬁéﬁeﬁdgn ﬂggl%gg%% @rﬁeatrﬁ%? ?%\%{}EPH t hese
V\rrﬁ_t hﬁdls' érﬂ]ru lwgld’e@i %?gé.’g lﬁ‘ﬁ%hlsn‘-’élﬁéﬂ@&mmm% % lighihsoooe fior exasation zifargt hods .
ich |iflig B I - conbi ne usefu
e B L T 3 LR e 3 e

spectr al gﬁharacterl stics, .and rvity will be of

parti cul arUeReSFERcorRanRds thalary exgiteddrhdidher of those vepralengthe are on of
protei n ithemdbnat dfopurtiChbacufiBt Odke AR RAG etk Qthtfod 8NLGoMdschRShBAQUES, and

i ncl yde t er.e dyes, hind.to soluble proteins. These dyes can be

ei t hgérj ngﬁfaizglg?‘ée\sgg‘éwgﬁ’?ﬁ ifBFeelé%létrFtO‘%%é &s Lig @é@&ﬁt‘g& &S-based

met hods are 30 often nore sensitive than the non-fluorescent dyes, and
allow for the determ nation of protein concentration over a w de range of
concentrations. Conpounds that conbine useful spectral characteristics with
an ability to bind proteins will be of particular utility. In enzymatic
studies, there is wi despread use of fluorescent 35 conpounds for the
detection of particular enzymatic activities. For exanple, fluorescein

o oy o T [T~~~ - o BN SR - e o




-3 that is sequentially hydrolysed by the enzynme gal actosi dase first to
generate fluorescei n nonogal act osi de and then to fluofescein which is

hi ghly fluorescent. The cl eavage of the FDG conpound can be nonitored by
the increase in fluorescence in the solution, and thus allows sensitive
gquantification of enzymatic activity. At present, only 5 a limted nunber
of fluorophores are suitable for this ppocedure. Therefore, novel

fl uorescent conmpounds that can be conjugated to a variety of substrates
will be of_utility. For dual colour staining, there is a very limted

hoi f Floaresseat apmpomsidgtexcited dryotieoliglht RGO R NANY
?I lcj)l)?gpgors%uiréesfé@pﬂg@gg?ﬁ%ﬁf&@i&ongIlgﬁg%%gl?%g I g% f ro%&thﬁggﬁ% mm
aser; -

band of the argon ion | and mts at 518 nxn. At present 10 there

are few conpat fedeflnerssepnbeampeuntisaropbed estdmaielfig odny GWLbECUl ar

wei ght andhiardei | r +h14..nm bands, of th rgone ion

| aser . Theiefoggtgics;,t% -mﬁ){%ﬁﬁﬁgrﬂ%\%&n@hﬁu@%’gwg hi@ﬁép@tgyg ted by argon
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utility, dn Giakar L€ i ni ctyal overlap wt

fl uoresceg%ﬁd.§ 15 The Féig%?ﬁiag\?é%tdc@%s '@\S/’éﬁﬁg%ltté‘?]édlsﬁé%re ounds derived

froma fufiGRSCRHgRs Hspesimbbthosewhensttheiargondadiliseré tubed foeseftA{orr gani ¢

nol ecul es QompsOsie Sudh HOLES: X i scl.osur f.lnvention In a
po . esigeath 1GRRRIHEXE bgegé&ea&v@?@tﬁm

first aspectd the[ag |? rovi ded a conpolindacc 1€20 (1 a)

or R B taseh (320 3™ eyl buter nokgemBllyRuitable Ghiz@kgaRLR’ is Me,

bei ngi® he ocgayio unoledbesth

8E) - 1- hyd %?3- o 1. 4 %?éﬁg?gg%ﬁﬁé SG%E%BF&%%%?W%%‘E%% hyl - 2H-far o

[ 3, 2-q] [2?@8 TPV 9310 0§ £PF1igH siens Eed rEBamyiarblaser Masani) @nd dees! udi ng

t aut omer senfieirettie ofar(detiedanshdl .“H%{SH;% }'fth?r interacting with

an organi gta%@n@%n% jr_{(c‘)geﬁ;géﬁo f E%?g% e _ae ﬁﬁ%@%‘f%‘%frbh?é ﬁ?‘% erably, the

conpound TS 3 | et 2atie eéﬁljﬁrﬁgelig tméﬂﬂgﬁ‘ggn@mtéﬂe-faﬁmm nor e

pr ef er abl gppB&fE&3Osuch andeB el .8aPb ' i | and/ or

bl ue vre}\bﬁ%gf&s. Pr eferab?y th%nﬁoﬁ%ﬂ%ﬁ%d%&%/%é@\\?géeﬁg%ghs of 460
N :

to 701 re p;bg; er ably its em ssion peak is centered around 530 nxn
2‘3?3h'a{‘tee;ﬁ;;;cg%g?f%ﬁwégi‘fgﬁﬁfﬁ@?lﬁl?%*?%‘ﬁﬁ B e ccu e
such as a protein or cerlt 137 BPTEEUBHPCESheemPaeisect Bupresredéd a compound
accor di ngce®ppundsl The mostrenmddly wedBnethod uRliBe@CS5oRksbio hRer i n each
of R R aftkiRls hén A MEEAIR A WBwild 098 8t farge ardounts agf%rlléal(l)ig branched
20 solvents and is time consuming. Other fluorescence-based protein-detection
methods are available which are potentially more sensitive than non-
fluorescent methods. However, these methods are in general much more
expensive than non-fluorescent methods which limits their widespread use.
Therefore, compounds that combine useful spectral characteristics, and
25 relatively high sensitivity will be of particular utility. |
There are several methods for the quantification of protein in solution.
These methods are based on a range of techniques, and include methods
where dyes bind to soluble proteins. These dyes can be either non-
fluorescent or fluorescent compounds. Fluorescent dye-based methods are
30  often more sensitive than the non-flucrescent dyes, and allow for the
determination of protein concentration over a wide range of concentrations.
Compounds that combine useful spectral characteristics with an ability to
bind proteins will be of particular utility.
In enzymatic studies, there is widespread use of fluorescent
35 compounds for the detection of particular enzymatic activities. For example,
ﬂuoregcein di-B-D-galactopyranoside (FDG) is a non-fluorescent compound



-5 chain C _20 al kyl, al kenyl or al kynyl group optionally substituted with
one or nore hal ogen, hydroxy and/or oxo groups; rings A B and C are
optionally substituted with one or nore hal ogen atons; and rings A, B and C
optionally include one or nore double bonds; 5 with the proviso that: {i)
R~-C(OH)CHC(O) (CH) 6CH( Et ) (Me) when R =-CH20H, R'=Me, ring A includes a
doubl e bond between C3 and C3a; ring B includes a double bond between C4

and C4a; an '- jod e b (1)

R o) el R Ry YRy e e bRt AP SRR et
doubl e bond flnetesssm Moo galaktéidds and then B fluvetseciasvidcidRubtiay Dosksheat. WwEign C4
and C4a; and. rin cgi ¢l udes a double bond between C8 and CBa; (iil)

R~- C( OH) mc@bﬂ@gq) é#ﬁ(n@? (REPORpL FArpeappnitqrede theingrgasa in Hepisaacaindbenbl e
bond bet wee R . uges C4a;
and ring C |@$'11(%;I?1 ﬁggdgﬁgﬁlghgggg%&% mecﬁaﬁggwgggﬁgﬁ%e@r%ﬁg&y (1v)
R~- C( O ( GHzpOvimtedirambiRr sfiflporoplydres &é sidable fon thifpiceedureleThaettotMoeclbond
between C3 and C3a; rin 115 i.ncl udes a.doubl e bond between C4 and C4a; and
Fing Cincl GHOSELGUBPAmds iR 5t deimiusatearn acaHel Rl Selstale vl be of ity
R~- C( O ( CHZ) 6 Me Fuh @ikl - = i: W : bond
bet ween C3 and C3a; r??]gﬁgﬁ?lﬁg?gjﬁéhgs% lgu?g b%llgggﬁlgﬁgéemr%ﬁo égag%lc}g ¢ }gc; and
ring C incl dgemphonsulbheptedntizet green (@8 ophate G8AuaRdteBSwhitt sBonglfrabjorbs

R~- C( O (CH2). wh =- R'=Me, ri i ncl ud doubl e bond
et veon. Ca- ARH R 0% JSEh SR P e Srapnabm e b BRI O NPT and
rang C imcl udesa@ f80ebpatilededsiorsan t%r@)ﬁr%tm&@wqﬁ&eéﬁ%ﬁ \éé%%txi i)

R~-C(O (CH2) 6Me when R =-(CH) 2Me, R'=Me, ring A 1ncludes a dou d
bet ween C3 andlareacited bigths 488 sihnueted 4aumi butsls ©f Borrdgdret ine GseCAT mnefo€4low and

rR|~n g\c Cwihgﬁl %iécﬂl %%%?%&%{ex%&iﬁg ?%i%n ,Se%siaﬁ grﬁ%;‘ b/ ‘\’/‘lrslnlcl) udes
a doubl e boihghistaremds thh GNEIAN belof gty patitelesy o iHGeN fiheatsRetneen C4

and C4a; and ring C includes a double bond between C8 and C8a and CS and
06; (ix) R-Oreriapnweith fueregeesmy. zC( Me) CHCH( Me) (Et), R'=Me, ring A includes a 5

doubl e nd bet A i ncl udes oubl.e bond between C4
and C4a;b1%and ri ?gg@%é?‘ﬁ%%@ghaﬁ% 5 é“%o%%""&éﬂ%@%‘? eﬁ%&% E{ and
C6; (x) R~-- Agpableast cBmbinlifid hedMeEbirdngp o®Piphanic Rictddiesttd Pebdfcd Medredes a
doubl e bond between C3 and C3a; ring B includes a double bond between C4
and C4a: an8®PPYESC i ncl udes a doubl e bond between C8 and C8a and CS and
Co6; 10 (xi) R--C(O (CH Qwe when R =-(CH)zMe, R'=Me, ring A includes a

doubl e bond phgiyasd ofmvaife3a; ring B includes a double bond between C4
and C4a; and ring Cincludes a double bond between C8 and C8a and CS and
C6; (xii) R--C(O (CH) Qwe when R =-n-propyl, R'=Me, ring A does not include
a doubl e bond; amglafiri@spddt, At §z proGiibde cslaphl ReadmbsiyegNaEBa and Cla
and 15 CS and C6; (xiii) R--C(O (CH Qwe when R =-n-propyl, R'=Me, rings A
B and C do not include double bonds. (xiv) R--C(O (CH) 6M when R =-(CH) ZMe,
R'=Me, ring A does not include a double Bond; and rings B and C include
doubl e bonds between C8a and C4 B' ¢S ang C6; (xv) R--C(O (CHZ) Qwe
when R =-C(CHz) (Me), R'=Me, ri ng) [des Mo 'Idjde a doubl e bond; and
rings B and C include doubl e bonds and C4a and CS and C6; (xvi)
R--C(O (CHz) Qe when R =-(CH) ZMe, RF—=ME ng A-‘does not include a 25

doubl e nd; and rings B and C igicl ude duubl esbond® bet ween C8a and C4a and
CS and C6, including tautomers thereof. Preferably, the conpound according
to the second aspect of the invention is in accordance with forrmula (1a)
and nore preferably, has the stereochem sg:agoas depicted in forrmula (1b).
Even nore preferably, R=-C(OH) CHC(O (CH)6 , RI=-CH20H and R'=Me such t hat
the present invention according to the second, third and fourth aspect
consists in the conpound 5, 6-di hydro-3-]
8E) - 1- hydr oxy- 3- oxo-1, 4, 6, 8- decgt et r aefy
o[ 3, 2-g] [ 2] benzopyran- 2-9) 9aH) - s\,a: .




5 formula (lc). It will be appreciated that the conpound according to
formula (1)-(lc) includes all corresponding tautoneric structures.
Chem cal ly, the conpounds of fornmula (1)-(lc), such as 5, 6-dihydro-3-[(1Z,
4E, 6E,
8E) - 1- hydr oxy- 3- oxo- 1, 4, 6, 8- decat et raenyl ;- 6- hydr oxnet hyl - 9a- et hyl - 2H 10
faro[ 3, 2-g] [ 2] benzopyran-2-9(9aH) - di one, are nenbers of the azaphil one
~famly. The azaphiloge c r r ed ariety of fungj, and

have been inve eﬁﬁ?gdsﬁggﬁgﬁgﬂiﬁgﬁﬁﬂgpggi ?Gﬂ%bg 9J§L§i Qéﬁﬁﬂﬁb@ to

i nhibit enzymat} WHICS ¢ - i | @vas Ikl N0 t 5, . . The
azaphi | one nuchﬁgBhas’ggggdgggAt?%j%éggﬁﬂ?hghgﬁgﬁtEf%gg?%ggéggaggg%gﬁ
Monascus spp. PHeydpixymethyd-deonethylriltduio 8, 2eglfidibenzappphi2-9@edEdivee i ncl ude
di hydro nonascin _amnd noposcoruyhin. There is no record of their utility as
f1.uorescent dyggcq@pg{%gorglp (:H'? nfeBring BHEMEEEECHr or gani ¢ conpounds.
None of thke prior. art known to the applicants teaches or suggests that a
conpound of the structure described in formula (l1)-(lc) would be
fluorescent, nor 'suggests that it 20 woul d be suit@ble for use in the
fluorescent staining of bio-nolecules or organi g cpnpouynds. There are
accordi ngly unexpected and advant ageous p? £X.ilesyas Lated with this
conpound i ncluding sensitive detection of préteilns i , cell tracking
and dual col our staiajBg:~ ent_-rave fﬁ+e-hagg,unex eéct qoiiyy found
t hat conpounds according to 25 for a ( )-(10) a notyT Luorescent in
aqueous solution, but are capable ofgintegacting with oranic conpounds to
produce an intensely fluorescent stain. In a preferred enbodi nent, the
conmpounds according to formula (1)-(lc) gfethe invention are used in the
detection of tagging of organic nol ecules. Preferably, the conpound
according to formula (I)-(lc), when bound to an organic 30 nolecule emts

fl f i i ' | | hs. . Mo f I h
ot escenc gl ko SEaT Lo bRl L BB

absor banae r#tgexdffioh60 nxn. ~g_In a preferred enbodi mrent, a conpound
according to formula (I)-(lc) interacts with proteins to produce a

f1 uorescent conpfeleraintthe somprungdyis pxciigd By whvelenstigsindharaage of 300 5000amd LV
transillum r . j i he fludor eseent, conpl emts
[ ane over o pfepelonth, B3h-s bR B ich Bgr? BrerbgBn UV SREF R R BT be

5 detected. Whelagdist #réfornblyathe cemgbimddmitdia the ahedleddyLofmonb ¢80 himc! udes
t hat of ethid'un1bgga§nﬂe conpl exed, wi th DNA (Absorption maxi mum 518 nm
Eni ssi on nmaxVRE BEEFRKIES empsionpsalsis genterqdarpand R0 mp pwhep drigigsiéng with PR ows

the sanme ;equbRERRLoBolR HRRds %&i&ﬁtdgﬁé ylk[) gﬁ\}gh%&@&t&é@ %ir%itmgd E@S 86! vhenne

‘broad range of excitation wavel engths a conpoun e exclted
strongly by i#i8gactimgarith Hhidmubechirmish af a pivgeinogoell.

In a second aspect, there is provided a compound according to formula (T):

20 W

wherein each of R, R’ and R" is a hydrogen atom, halogen atom or a straight or branched



toion laser, as well as absorb light emtted fromdi ode |light sources such
-as those the emt at around 400 nm In another preferred enbodi nent, a
fluorescent formof the conpound according to forrmula (1)-(lc) is capable
of strongly absorbing light fromthe 488 nxn output of the argon-ion |aser,
and to re-emt the light at wavel engths lgnger than 600 nm 15 In another
preferred enbodi nent, the conpound according to formula (I) is included in

a conpositio on t ;an_analyti aII becarrl ne and may be
used in corrbéhraluaaé %}MW{I ﬁnfaen?’ %’ ¥§’B§ @té’sfl THted 2athyPne o1 fipze

st ai. ni ng apmal@@hglqmﬁgxy&;ﬁvbr@xt,lgﬁgfpgchr one may be i ncl uded in the
conpositi-on or separately used. The corrpound according for formula (1)-(lc)

‘may be produced mWgsa Rl arepsigaglibesbstiutsderisibye Oltmerefha,h?@an aopecimb | s
t he strain depo Gover nent cal Laboratories
(AGAL) on 15 Jafn‘ll‘}%ggq* Huhe gt ?‘Ea@?e“&"%% R o R BEb R par 00907 The
met hods of purlfwnlatheqmovmsmhatl on, as vveII of the structure of the novel

fl uor ophore 5, 6-di hydr EIS , 4E, 6E, )
8E) - 1- hydr oxy- 3-®xo- # *&Céo %@@KCE&&H@G{MQ gvhen R'=-CH,0H, R"=Me, ring A

hydr oxynet hyl f.ar ] Zop 9 and
rel at ed corrpounglsﬁﬁ&aé\%a (;100 90 bSF}’%‘ieg #M@&E@ét@&wﬁﬁﬁ% g‘!P_‘?]i’c]ﬁ h‘&{bgf t he
conpound accor dllﬁgwé@x G@ﬁrmd:@a ; @hd ritk © mbﬂld@é'zgd&l‘tﬁe PO EseivES ORYnd 08’@' ve
d| rect chemical or physical bindin e achieved by the use of

"1'i nki ng nol ecul @g" (@H)@H@(@KgH)&@IQ@Eﬂ(MWIEnJﬁ’eMemRi 'eMemine Ae bound

by the 9 co u 0 e a fl uoresce

i ncl ude, 2 or exggngl ap‘ﬁ 5‘%029%%8\{’6@&@ %-Jgaawﬂélg {reludea doy Qondd
anti bodi es, cel |bebwednaCeaki OB a8E Uh e © indRies HEOUISc BRI 5RhbS c%?d £9,;t he
compound’ s fluorescent and organi c conpound-bi nding characteristics, it

~will be appreci diidd tRl?&lC(@HéCHS@KGhHeQH(Et)(Ma)whaaéi’*MeaRy—Mpphmg:At| on 5

Tequired. in a cRPPRARREE e h el ARG EnrPal shdrs SR M ocess of

producing a cowpmw&mgﬁ@bm@ ah@rfhg@ ke fudiks Qam?cﬁ@e&{h @é&@&f 83 Rﬁd E88and

i nvention, the process conprising ctlturing a fungal species under
condi ti odé such €hand €6e fungal speC| es 10 produces the compound; and

separating the c d The ¢ nd accordin ormul a
(1 I)o (l1c) gan be onggdttg# 658 (rp%](tiﬂ c‘@ ffn yéI REARY ﬁnpﬁluc?lﬁ% EE}P@???%‘S%@Ier act
- or. when purifi e%d%ﬁb%ﬁﬁéeﬂ@ﬂﬁfa@adnﬁgﬁ%%ﬁwaﬁfg{@ ﬂ’xlg%wl ncu{) heen

found by the present inventors t hat after inocu at | on of t he
" strain identifi emdsingAGrcluies e deulin biudrbelmepind8/200 5187 and OShrad gitowt h medi um

Fungue. 1t w11 Bb agbr SePMEEBIavhitt RErioupey ok shSsi B & o6
conpoundsy accor diddd YeRveen C3 and C3a; ring B includes a double bond between C4 and C4a;
| and ring C includes a double bond between C8 and C8a and C5 and Cé;
(vi)  R#-C(O)(CHa)sMe when R'=-(CH),Me, R"=Me, ring A includes a double
bond between C3 and C3a; ring B includesra double bond between C4 and C4a;
and ring C includes a double bond between C8 and C8a and C5 and C6; |
25 (viij R#-C(O)(CHz)sMe when R'=-(CH);Me, R"=Me, ring A includes a double
| - bond between C3 and C3a; ring B includes a double bond between C4 and C4a; and
ring C includes a double bond between C8 and C8a and CS and C6;
(viii) Rs=-Ac when R’=-(CH)2C.(Me)CHCH(Me)(Et), R'"=Me, C4=C1, ring A



20 formula (I)-(lc) of the first, second, third and fourth aspect of the

- present invention by using techniques other than fromthe supernatant of a
suitabl e fungal culture. For exanple, if the fungus produces a
"pre-cursor”, then it will be possible to nodify that pre-cursor to its
fluorescent form by chem cal, physical orgenzymatic neans. The know edge
that such conpounds can be obtai ned from m croorgani sns should allow the 25

di scovery and pr i.0 f co un suitable. for fl u rescent
dyes bel ongi ng tlgaﬁ%tes sde?i)%@e 8Erin‘glﬁ 8?15@% ‘gaé?é%‘i iﬂcléi?ﬁi)%g?@éagﬁ Eful
char act eri sti cs.C4 anB®4«; anpondd iadedds @i dogble ®oh@beftedn €8 ind@¥a AE05 B
produced synthetjcally by direct chem cal synthesis, or by nodification of

i nt er nedi at es) i¢Pt he” bi osynt hetic pat hway used by t he fungi. 30 The

conpound accordi tgfar L) J_nyenti on. al so be
produced synt het(lﬂgal i% egr#cép&h&(%g )C%@Fgéﬁ-ﬁ% M%é‘t“g & Psipdes a
fluorescent - Idmubkem@ﬁubetw&nm%um g BURGudERY ddudRdbdnd RIS CTBAS Of
produci ng the co%ound .apart from culturing the fungi under the required

condi tions. The HEg Qd@@ﬂ@ﬁsrmdqublef etwveen)C ans) ClsfandHes prdeGent

i nvention has t d ct .ad bi nds o el.ls an t her
_Ior\g;ami: nol ecul g@)l Ir]sl%’rs&f Bﬁg g%ﬁ (FSERE%PH’SB#OB s’éﬂgésmgl s to
track the cells dbhble%n@ﬂal@ﬁ&eeﬁmadﬂd@ﬁohﬁgw ﬁém&é&%{ﬂé@%%@%%&ﬂ ézb d

conpound. In a fourth aspect, resent i nvention consists I n use
conpound accor difh: ew fing Gundu@ers)a lIbldibon@lb)%tviﬁn\A?&ﬂemei @R2 aed?s ofd &6, R‘ and

R' is a hydroge _or branched chain ¢ _ZO
aI kyl, ienyl EF% Lﬁﬁ@fbg%ﬁﬂﬂ 'I(éféﬁﬁfg%t edngi’y Weldes afoyhls &
- hal ogen, hydr OX)boﬁﬂ%éﬂi? AX3 M h BOBchidesth t élgﬂ': e one
or nore doubl e bonds; Zece) rings B aﬁl gC a?e %pt?dc.)ﬂrﬂ\) %@ﬂsﬂﬁgg%{ tute zf%fdh one
or more hal ogen aaltd@mgclmbldaﬁadguhlabomdfeaftsremCBcanalTﬂISaa(ld L5 aed C&; conpound
s thereof: O ~~2 9/

acgording Lo (g Gor L Rybl il Shudiog L e Lo O R s
depicted in for rﬂ&uﬁle(ﬂoﬁh, arki MW A & MR RbLBRhEPDetwRen C8a and C4a and
| 15 C5 and C6;
(xiii) R#-C(O}CH)sMe when R'=-n-propyl, R"=Me, rings A, B and C do not
include double bonds.
(xiv) R=#-C(O)(CH)sMe when R’=-(CH);Me, R""=Me, ring A does not include a
double bond; and rings B and C include double bonds between C8a and C4a and
20 C5 and C6; _
| (xv) R#-C{O)CH;)sMe when R'ﬁ-C(CHz)(Me), R""=Me, ring A does not
include a double Bond; and rings B and C include double bonds between C8a and
C4a and C5 and C6;
(xvi) R=-C(O)(CHz)sMe when R’=-(CH)2Mé, R'"=Me, ring A does not include a
25 double bond; and rings B and C include double bonds between C8a and C4a and
C5 and C6, including tautomers thereof.
Preferably, the compound according to the second aspect of the invention is in

accordance with formula (Ia) and more preferably, has the stereochemistry as depicted in
formula (Ib). '
30



R (I'b) or a compound wherein Ris a straight or branched chain C1-20

- conjugated al kenyl group 10 optionally substituted wth hydroxy and oxo
groups; R is a straight or branched chain C -zo al kyl group optionally
substituted with a hydroxy group and R' is a straight or branched chain

C _zo al kyl group, including tautonmers thereof, or a conpound according to
anyone of clains 1 to 13, as a fluorescent dye or marker after interaction

wi.th an orgafi _F of 0 und accordi ng
Fo the firar e a bl R R R e YB R P B HCRHRE A AEEE
i ncl ude but thateheipiesere siventive sedoadigetd the seoksd NBird ¥eS fdudth bt 6SEXWin the
menbrane fl uidit (gges . conjugation wth antibodi es, conjugation to nucleic
aci ds, - cel | @B}Wﬁe Ordihrdior éZn‘HicﬁFe§,E)-é6mingcat3-@xp—ﬂf},és&g@gasqtra@yﬂbﬁetri c

the- compound”an T eRe oo TaRr &7 el eatbarab it PR SEOTUR el BRI, o™

wavel engt his fosnuledlied.r ed, i ncl udi ng when excited at 488 nxn. In a fifth
aspect, the present jnventi.on consists in met hod for fluorescently 25
'abel 11 ng an or QLATILDE BRREINAY T seosmetnd acsordiee to BempaduIaceardsid t o
formula (1) :correspohdin tabthineWBSfiitlres> €ach of R 'R and R' is a hydrogen
atom hal ogen atomor a straight or branched chain C _zo alkyl, alkenyl or
al kynyl group optheonedilyy treupstrionodseaf faimida ¢h€10y suchnes oalibgho-3-[(yar 48y

d/ | B i | i ncl ud doubl
bonde: 11 ot P ke b SRR SR ey G r R BN o Pe B hal ogen
atoms, | Qoi netdf8ng[X]Bed8pRER-200(0AQY-Aibha Ard henf?)'érsaofcfﬁ)ﬁg%&%gfrﬁ‘fjoré%ﬁﬁ IRgeto

the fornula (la), 1ncluding tautoners thereof (Ila) a compoun
havi ng t he. s¥apiilsahepinppuydsase prodiicaddyy 4 varfetyr oflffungi( b havierbebuthivasfigatedt oner s

thereof: (I . Of .2 ound erei.n. Ris.a straight. or. branched chain
Cd _zo conj ug%lt‘ é‘lglrszl E@lﬁﬁg%&cﬁﬁﬂs»#ﬂ?‘i %ﬂ@ﬁbﬁfg ll‘zﬁ@g?qztyg}aga f\’/ﬁcﬁlﬂn’rﬁ?grt S TERE oxo
groups; R i®ldarsghat@bin odbranched chain G -zo al kyl group optionally

substituted with_a hydroxy group and R' is a strai ght or -13
L The azaphilone nucleus has also been found in the pigments produced by

15 Monascus spp. The pigments containing the common azaphilone core include dihydro-
- monascin and monoscorubin. There is no record of their utility as fluorescent dyes for
the staining of biomolecules or organic compounds.
None of the prior art known to the applicants teaches or suggests that a compound
of the structure described in formula (1)-(Ic) would be fluorescent, nor suggests that it
20 would be suitable for use in the fluorescent staining of bio-molecules or organic
compounds. There are accordingly unexpected and advantageous properties associated
with this compound including sensitive detection of proteins in gels, cell tracking and
dual colour staining.
The present inventors have‘unexpectedly found that compounds according to
25 foﬁnula (I)-(Ic) are not fluorescent in aqueous solution, but are capable of interacting
with organic compounds to prodﬁce an intenéely fluorescent stain. In a preferred
embodiment, the compounds according to formula (I)-(Ic) of the invention are used in
 the detection of tagging of organic molecules.
Preferably, the compound according to formula (I)-(Ic), when bound fo an organic
30 molecule emits fluorescence after excitation at blue wavelengths. More preferably, the

compounds according to formula (I)-(Ic) are excited by light in the absorbance range
:300-560 nm. -



branched chain O _zo al kyl group, including tautoners thereof, or a
conpound according to any one of clains 1 to 13, to bind to an organic
conpound in a manner such that the organic conmpound is fluorescently
- labelled with the conmpound. 5 Preferably, the fluorescently |abelled
organi ¢ conpound is detected when exposedqeto a wi de range of wavel engths,
preferably wavel engths in the range of 308-560 nm The organi ¢ conpound may
include, but is not limted tq, proteins, peptides ugar s ¢l eic acids,
antibodi es, cel |§1&RI?%8836P89§F&5&%§F1P68¥ GeraE la g |(Qt(?°l§ﬁ%t?!ae‘fs
conpound maywih pebtéths CHrbAude® ARRCREGIBHHIGINRUA Be gﬂ&teﬁ%yﬁggﬁlf' Effeffted %F

a linkin

physi cal association or may bind to the organic conpound Vi
‘ol ecul e. | fstendlard 8 Ygousdlungnatens438eam). oUpon éxpétatiors plecil ddrescEmtreonipdexor gani ¢

- conpound, fo I n tibody. or |ectin, then the, bindi of that
ligand to théemlggr( nioger%o%%éﬁﬁ%e\%wavgkﬂgtbs efewige Wré’teé‘bﬁ?iBag’éesttBthe

f1 uor escent | detdctdie| TiRtbxcil&lidnnwavesdnsthofaBPpdtein/HAE c AR SISL chidaY B3k bON

consists in a nethod of detecti ng an or&ani c conpound in a sanple including

the organi c €bipHuRpMinKe crpplrad sotdPINA (Adseratiel Manignurh & 18 nga Rimissionpound

according t the.fif t...and detecting.the organi c conpound

T he oo Rt Wi ok BB i Rt B AL B e S Aol TR

the | abel | edusod gaditectbotpoNACaridproRicigRE. Whe brédleasadt Rcitdtio pRerRd e

light froma w de range of wavel engths, preferably wavel engths in the range
e t7d shabel

of 300 560 rHOoRecRRIWHLD Py Bl v & gham @8l Sitembandser ithgargon
det ecti ngqofioh el LNQLASE GRS ﬁ%htté?ﬁttlediﬁghl: cﬁgdeol'i%&?&ﬁ'cgsoﬁgﬁ H%l ﬁlorsm’éﬁ t%e itby
uc clu u I'm % 68 0,

any nmeans known to the art. neans 1n e, are mno

~ transul | unxmtpadund@00spect r oscopy m croscopy and cytonetry. In a seventh
aspect, there is proyided_a conposition jncluding: 39 (i) a conpound
according to fo?lﬁﬁ’tna%{’f‘f yreferred embodupent,p ﬂ‘éﬁ%ﬁ?e%tff%ﬁ{l oRthegesmmrund accardingir ogen
atom hal ogeg fakRih -(R) 3¢ EphBIRlof ota 6_47%? nyl
or al kynyl  group_ opt@?(gngl I ya%subst ?{ﬂ%@%ﬂ?ﬁné%ﬂ%@hﬁme arﬁ%ééeﬁh?t (ﬁi} (Feoxy
and/ or oxo crgupionrlasegsand to B-emd tR: bgitiabwal dlyndtinclonge thare60rnmor e doubl e

bonds; ripgs B and C.are ti,onal ly substituted with one or re hal ogen
atons, i A2l udi ngﬂta&ﬂ%ﬁ@}egepw el“ﬁﬁ”ﬁlﬁf‘%{’t( ‘}?OIEHWGCE‘W{)“%&H f%‘?"g%‘l@lsconpound
wherei n the jgoliBedTth dompERRAA BoRE wWitinShdBtibNG McthtaaP _c%frgﬁ hg r@?%%'@@ dS 0

as to fluoresce after excitation. Throughout this 'specificdtion the wor
"conprise", Bropkinatiphsvith siehodgotesngr isdbwtesoein'ic dngrstaning applisiatibnsbe

understood tg_ i e incl usian of tated 15. el ement, integer or step, -
or -group of e%@h °sr5,’§‘|r%‘%1%8@¥s ed?dg‘ileéﬁg,hebfﬁmﬂ%{ TS SPREEH i‘ﬁﬁ‘gof any ot her
el ement, i ntegerTigy codi@Rnd @fcoddial FordbrRhlg MBS ,mdyrﬁeeﬁ&ﬂ&:leﬂlby%tfﬁat?%ﬂ Any

di scussion of docunents, acts, naterjals, devices, articles or the |ike
“whi ch hag? be®gciphcligiably rfhe fmepl snseias isghestrain depdstied atghe dlustralianor t he

purpese of RAVLARER @ AALEEL Aok B GAEFSHLs ISR { okl g™t 0 be
Accession Number NM98/00507. :
The methods of purification, isolation, as well of the structure of the novel
fluorophore 5,6-dihydro-3-[(12, 4E, 6E, 8E)-1-hydroxy-3-0x0-1,4,6,8-decatetraenyl]-6-
25  hydroxymethyl-9a-methyl-2H-furo[3,2-g][2] benzoﬁyran-2-9(9aH)-di0ne and related
| compoimds have not previously been described.
The binding of the compound according to formula (I)-(Ic) to organic molecules
may involve direct chemical or physical binding or may be achieved by the use of

“linking molecules” know to the art. Organic molecules which may be bound by the



20 these matters formpart of the prior art base or were common gener al
know edge in the field relevant to the present invention as it existed in
Australia before the priority date of each claimof this application. 25 30
-15 A mcro-organismis cultured under conditions to pronote sporul ation
~and Extract Bis used to facilitate the igentification of sporulated cells
within a predom nantly vegetative cell culture. For exanple, Saccharonyces

G7L yeast 5 SRuPyey of i aSvedBis ot itehas = everet Gi6 . R cauaPFon o 30C,
the cell's wesBtchRl p&sikies shiare SRERic 2aR! hithodRd dASUTFRRWIEMolBuigL of water.

The 5 p,L aliquots of the culture were spotted onto a sem-solid medi um
conposed of GlerButnsd eollsabee o the cRvppyat’s Andreseeneand digenic gbnpowsi-biediag

i ncubat ed at;22C for. 4.da to _all ul ati on ,of...the yeast cell.s. .The
sporul ated ¢ -agFeéBé\%% ltmﬁiggﬁgﬁgﬁgegdﬁﬁﬁﬁ% oyng Vﬁué‘@?ﬁ%f{ﬁ}nﬁfw pplicEion g | 5
per nl. 55 plwhdre Bsetas off ﬂﬁﬁe@&ﬁ&@ﬁh&aéheﬂ%@ﬁofé&ﬁic%ﬁfgéhﬁd RAeqitedure. To
counterstain, 5 ~L of a 10 nMsolution (in DMSO ™ of 5 (6)-carboxyfluorecein

- diacetate (CFDA), was added to the sporulated culture. After 5 mnutes, the
. sporul ated cult rvast . rif ti.-on_and resuspended in | xnL
of water. Exam ;%l'?ll ﬂ(@ﬁg Sﬂ%étr ﬁgerp%%ggg%&%%o&cggggt élgall?‘lmc?l; o1y c%% U(C(g}gcq tation
488 nm al | cswmsbouad accvpdidg o fhkahani isedongAshetswEahe BRemtidnatiRGradeds vegetati ve
.cells. It will be appreciated b}/ persons skilled in the art that nunerous
vari ations aifBSisingratripg el sregiep endrrgendigonhanch thas the wnsa spediesan i n

20" nwent§ orP BT Ay T M SRR B A T e e et or o,

to be considered in all respects as illustrative and not restrictive. -16
- THE CLAI M5 DEFI NILNG THE | NVENTI.ON ARE AS FOLLOAS: 1. A coppound accordi ng
to formulae: R prasemgousd acording fefopmpla (O-Ueycambemerdpy afheesqsnt ¢ye when

- CHZOH and Ry d Sudeulifd 88rabh6 RARLIRA ﬁ;@x&&&i’&raﬁa%éﬁ&&tén @&miflfes.

8E) - 1--hydr oxy- 3- oxo- 1, 4, 6, 8- decat et'r aeny
6- hydr oxynet hyl - 9a-net hyl - 2H-faro [ 3, 2-g] [ 2] benzopyr an-2-9(9aH) - di one 10

according_.to formul | ¢), J.ncluding tautonmers thereof: 6 (1¢) and.the
conpoun dq? s ¢ apa@{@% n&%’l‘l“@r@'c%ls H@esgﬁ‘tﬂﬁveﬁff’rﬁﬁhﬁﬁﬁ & 13‘69%19&?”@6“%‘33?%1 of
fluoresce affhekirfikGidnfie@By AGAL Accession Number NM98/00507 on the growth medium,

a compound which is suitable as a fluorescent dye is produced by the fungus.

It will be appreciated that it should be possible to produce compounds according to
- 20 formula {D-(Ic) of the first, second, third and fourth aspect of the present invention by
~ using techniques other than from the supernatant of a suitable fungal culture. For |
example, if the fungus produces a “pre-cursor”, then it will be possible to modify that
pre-cursor to its fluorescent form by chemical, physical or enzymatic means. The
knowledge that such compounds can be obtained from microorganisms should allow the
S 25 discovery and production of other compounds suitable for use as fluorescent dyes
~ belonging to the same farnih.r or quite distinct compound.s with useful characteristics.
The compound according to formula (I) may also be produced synthetically by direct
chemical synthesis, or by modification of interﬂlediate(s) in the biosynthetic pathway
used by the fungi.
30
The compound according to formula (I)-(Ic) of the present invention may also bé_

produced synthetically by chemical means. The knowledge that a new fluorescent



15 2. A conmpound as clained in claim1, wherein the organic conpound is a
“nitrogen containing conpound. -17 3. A conpound according to claim2,
wherein the nitrogen containing conmpound is selected fromthe group
consisting aof proteins, am no acids, peptides, nucleic acids and aliphatic
or aromatic amnes. 4. A conpound as claiyped in any one of clainms 1 to 3,
wherein the conpound 5 interacts with the organic conmpound in the presence
of a surfactant S04 as t& fl%oresce afte(ijl excitation, 5. A cqnpound a
ol ai med i n SRR Npreduier OF e b deatineothe miengef wadveig e amgp Ui
consi sting dpaftdtdns c@iur@iBe fifdi Mndedtete@Gitdiconlitiond.f ONi ¢ acids. 6.. A
~conpound according to formula (1): 10 (I) wherein each of R, R and R'" is a
hydr ogen at om hEiesarroand ascording &t foainglt(Deflc)mf aincpresknt naeniic® has theal kyl |

al kenyl or aj. L . Qr opt.i.onal | ubstituted with one or. npre hal ogen,
nyair oy andsSrRy s BHe sl Yol 153 b oBbanlt s B B 1 Pkt U o
with one eor foRhokal BYeRdab @MsandRitrddkiBS cdlis JB 1R 6th& RPAHiORBIdcHIel Mgkide one
or nore double bonds; with the proviso that: (i) :

R~- C( OH) cHe('&lierygtribecympeyndpshen R =- CHZOH, R'=Me, ring A includes a
doubl e bond between C3 and C3a; ring B includes a double bond 20 between C4
and C4a; and ring C includes a double bond between C8 and CBa; (ii) '

- R=- C( OH) CHC( O) ( CH-aGici(xth h{pel), thifieesert HentidR colbists it 3@ o al REpedes a@oﬁﬁ%e
bond bet ween and C3a; ring B includes a double bond between C4 and C4a;
and ring C i'AdPHHE_ (T} doubl e bond between C8 and CBa; (iii) |

R~ C( OH) G§iC( O (CH) 6CH(Et ) (Me) when R =Me, R'=Me, ring A 25 includes a

doubl e bond between C3 and C3a; ring B includes a double bond -18
between C4 and C4a; and ring C includes gdouble bond between C8 and C8a
and CS and C6;

15 wherein: o
each of R, R’ and R" is a hydrogen atom, halogen atom or a straight or branched
chain Ci. alkyl, alkenyl or alkynyl group optionally substituted with one or more
halogen, hydi'oxy and/or oxo group; |
rings A, B and C optionally include one or more double bonds;
20 rings B and C are optionally substituted with one or more halogen atoms,
including tautomers of formula (),

or a compound according to the formula (1a), including tautomers thereof:

25



(iv) R--C(O (CHZ) Qv when R =n-propyl, R'=Me, ring A includes a double bond
between C3 and C3a; ring B includes a double bond between C4 and C4a; 5 and
ring Cincludes a double bond between C8 and C8a and CS and C6; (V)

R~-C(O) (CHz) 6Me when R =n-propyl, R'=Me, ring A includes a doubl e bond
between C3 and C3a; ring B includes a dqulll_e bond between C4 and C4a; and

Ting Cincludes a double bond between C8 and C8a and CS and C6; (Vi)

R~-C(O (CHz) SMe when R =-(CH)zMe, R'=Me, ring A includes a double 10 bond
between C3 and C3a; ring B includes a double bond between C4 and C4a; and
ring Cincludes a double bond between C8 and C8a and CS and C6; (vii)
R--C(O (CHZ) 6Me when R =-(CH) ZMe, R'=Me, ring A _includes a doubl e bond
bet ween C3. &K@ “eBwouRd haying the sicirpshemistiy @b Hepiplsn in frsmmsacdb)oinchiddngcaa; and
ring Cincl "bond between C8 and C8a and CS and C6; 15 (viii)
R-- Ac when %ggﬁ?’%%q%%g) CHCH(Me) (Et), R'=Me, C4=Q, ring A includes a
doubl e bofd between C3 and C3a; ring B includes a double bond between C4
and C4a; and ring C includes a.double bond between C8 and C8a and CS and
C6; (ix) R--Ac when R':-.(Cl—l)ZC(I\/E)CI—ICI;&LV'\/%(Et), R'=Me, ring A includes a 20
doubl e bond between C3 and C3a; i ng. B dcl udgs a doubl e bond between C4
and C4a; and ring Cincludes a hte f n C8 and C8a and CS and
C6; (xX) R--Ac when R =-(CH)zZC(Me)C R'=EMe, ring A includes a
doubl e bond between C3 and C3a; riMngc doubl e bond between C4
and C4a; and ring C includes a ddubl e borid betiwgen and C8a and CS and
C6; 25 (xi) R-C(O (CH Qwe when R =-(CH) ZMe, R'=Me, ring A includes a
doubl e bond between C3 and C3a; ring B IE@B udes a doubl e bond between C4
and C4a; and ring C includes a double bo bet ween C8 and C8a and CS and
C6; (xii) R-C(O (CH 4Me when R =-n-propyl, R'=Me, ring A does not include

~a doubl e bond; and rings B and C include doubl e bonds between C8a and C4da

and 30 CS arfi acempeyRd Mherein Rig sterght ve branehedrehaimCpnopyiugated alldenylrgrons A,

B and C . . l.e bonds. -19 (xiv),, R~-C(O (CH 6 n.

R =- (CH) g‘ﬁ/b %%IEO}%%@ dﬁg?tgg%ﬂ%@e}g%ﬁ%y ch)ﬂ?c%‘g%sd%‘uﬁla %@?& %HWWEQI’B and

C incl ude daubl, elkhPdep BEEMREY sH8&¥ ' arfePR " -

_ R~-C(-O)(CHZﬁllt\l/tba V\ze%@RP:?ﬁC( _CH?) %@g%w%@?fb@%es nogg%gqarll tl?{j_e a
doubl e bond;branehed £hege CB2ealidyl @roups inctialinipiablomebothdeofiatrweempciad andrdida and
CS and C6; (xvi) R--C(O) ),z VI e.when =- ( ZMe, R'=Me, ring. A does not

include a dgﬂﬁioﬁ%@mﬁ?%i He® %ﬂﬁ?fas“é% HeEl %‘E%Lﬁﬁeénﬁ?fﬁﬁé"rb‘gl@é%n C8a

and C4a and &b undncl udi ng tautomers thereof. 10 7. A conpound as

claimed in claim6 according to the fornula (la): (la) wherein R R and R"
are defihed as in claim6. A conpound as clainmed in claim7 having the

stereochen‘istryEgé i i 5 fornul | b).: rein R and R are
defined as in clai m%zeg Og egy %&%‘n&cr?&m pggnipéﬁo’:r%ag ﬁthgﬁeﬁo??éo%q’ tﬁrc{iﬂ 1to
8, wherein tfoartic asppoitdhe2Srevdie thvieRliG MEkIID Gutvirk RoBRsPic@AND Celf RARNQHD Gyesei t S

fluorescence after excitatjon at ultraviolet to bl ue wavel engths.
for microscopy, membrane fluidity dyes, conjugation with antibodies, conjugation to

nucleic acids, cell surface ligand imaging dyes, conjugation to sugars, cytometric
20 analysis, and confocal microscopy. It will be appreciated, however, that the compound
would be suitable for any use where fluorescence in the red wavelengths is required, -

including when excited at 488 nm.

In a fifth aspect, the present invention consists in a method for fluorescently

.25 labelling an organic compound, comprising causing a compoﬁnd according to formula (I):



-20-10. A compound as clainmed in any one of clains 1 to 8, wherein the
conpound emts fluorescence when excited by light in the range 300-560 nxn.
11. A compound as clained in claim9 or claim 10, wherein the organic
conpound is a protein and the conpound when interacting with the protein
emts fluorescence after excitation at 30jp hm 12. A conpound as clained in
claim 11, wherein conmpound emts fluorescence when excited by light at
about 400 nm 488 nm and 514 nxn. 13. A conpound as clainmed in claim 12,
wher ein conpound emts fluorescence athnout 600 nxn after excitation at
488 nm 10 14. A conposition |nqjud|,g a nps(nd as claimed in any one of
i@r and optionally, a

f1 ur ochr one. 15 A process for the pre ofga conmpound as clained in
any one of clains 1 to 13 conpri g cu i g £ "ﬁ_gal speci es under
condi tions such that.the fungal gpe0|es p?odud%s t he conpound, and

separating the conpound fromthe culture. _15 16. Use of a conpound
according to formula (1): (1) wherein: edbh of R, R and R' is a hydrogen
atom hal ogen atomor a straight or branched 20 chain d _20 al kyl, al kenyl
or al kynyl group optlonally substituted with one or nore hal ogen, hydroxy
and/ or oxo gr oup¥hergings A, B and C optional | y i ncl ude one or nore double
bonds; ggs B and C gﬂg dt#onall substi't d with one or, nore halo en
atoms, i ndl udi ng®Fagt brér 56y idragep ajom.Julogen gtome o siFriehics Srahes

the for rrul a dtai) €1 J, R0 ARGy | GUIRIRT 8rduPRbaially subst?t&ted with one or more
' halogen, hydroxy and/or oxo group;
rings A, B and C optionally include ohe or more double bonds:
- rings B and C are optionally substituted with one or more halogen atoms,

10  including tautomers of formula D,

~ or a compound according to the formula (laj, including tautomers thereof:

15

or a compound having the stereochemistry as depicted in formula (Ib), including

tautomers thereof:

(Ib)

20 . ora compound wherein R is a straight or branched chain Cy.5 conJugated alkenyl group

optlonally substltuted with hydroxy and oxo groups; R’ is a straight or branched chain

 Cra0 alkyl group optionally substituted with a hydroxy group and R” is a straight or



(la) , or a conpound having the stereochem stry as depicted in formnul a
(I'b), including tautonmers thereof: R 5 or a conpound wherein Ris a
straight or branched chain C~_zo conjugated al kenyl group optionally
substituted with hydroxy and oxo groups; R is a straight or branched chain
Ci-zo al kY1l group optionally substituted.ygith a hydroxy group and R' is a
straight or 10 branched chain O _zo al kyl group, including tautoners

thereof, or @wacarEReHAd ASSA .eé}gll:éi(}H&Qyi{lg rfh%t&%efrg bRl 5 &Jc%n‘?l)%gﬁ@%tfﬁadingl

fl uorescent dye or nmarker a teractton w an otganic

Use as ‘i n cltaiamy e phclainyel tinl guebindrito st afgahitgonlpatied n h@aadmdsoth Hethet | ng
organic nol ecules. 15 18, met hod faqr flugrescently |abelling an organic
conpound, coffEFHE FHGPRUNdSs Oﬁs%ﬂﬁéﬁwge@%@ﬁm fRpdor rul a- (1] R (n
-22 wherein: each of R R and R' is a hydrogen atom hal ogen atom or a
_straight ‘or branched chain C~_zo al kyl, al kenyl or al kynyl group optionally
substitut &d wit hPrefeeatdy, the fluorksdenty belgdiorgayic antlboundix degeod ptheh expades A

B and C optignally include one or nore. doubl e bands; rings and C are
optional |y si ﬁsﬂdgﬂﬁrgﬁ Oﬁ“{aﬁg%ﬂ%tg%rpf?fﬁﬁﬂﬁm{w@g@%?%ﬂ%mﬁrangmfs%ﬂon‘&ﬂt%t OMmers
of formula (I), or a conpound according to the forrmula (la), including

tautormers thereof: R 10 (la) , or a conpound having the stereochem stry as
depi cted in for nihepremsy compeunddiayyinclude, but is not limited to, proteins, peptides,

sugars, nucleic acids, antibodies, cell surface biomolecules, detergents and cells. The
10 compound may bind directly {o the organic compound .due to a chemical or physical
association or may bind to the organic compound via a linking molecule. If the l
: cqmpound is attached to a ligand specific for the organic compound, for example an
| antibody or lectin, then the binding of that ligand to the organic compound will cause the
organic compound to be fluorescently IaBelled. | |
15
In a sixth aspect, the present invention consists in a method of detecting an organic
~ compound in a sample including the organic compdund, the method comprising
labelling the organic compound according to method of the fifth aspect; and detecting
the organic compound in the sample by monitoring or detecting its fluorescence.
20
Preferably, the labelled organic compound is detected when the sample is exposed
to light from a wide range of wavelengths, preferably wavelengths in tﬁe range of 300-

560 nm, more preferably blue wavelengths.

25 The monitoring or detecting of the fluorescence of the labelled-organic compound
may be by any means known to the art. Such means include, but are not limited to,

transullunmination, spectroscopy micfoscopy and cytometry.

In a seventh aspect, there is provided a composition including:

30 (i) -a cqmpound according to formula (I)



tautoners thereof: 15 or a conpound wherein Ris a straight or branched
chain C _zo conjugated al kenyl group optionally substituted with hydroxy
and oxo groups; R is a straight or branched chain C~_zo al kyl group
optionally substituted with a hydroxy group and R' is a straight or
branched chain O _zo al kyl group, includijpg tautoners thereof, or a
conpound according to any one of clains 1 to 13, to bind to an organic
conmpound in a manner such that the 20 organic conpound is fluorescently

| abell ed with the conpound. 19. A conpouad, met hod, conposition or use as
claimed in any one of clains 1 to 18,:§quein the organic conmpound is a
protein, peptide, sugar, nucleig_acigl,jcell s#rface nolecule or detergent,
or is included in an antibody or & b
conposition or use as clainmed in c eigh the conpound is bound to
[ D e’ A met hod of detecting
a organic conpound in a sanple ﬁﬁcluding4the organi ¢ conpound, the nethod
conprising labelling the organi c conpound according to the nmethod of claim
18, and detecting the organic conmpound in the sanple by nonitoring or
detecting its fluorescence. 22. A method®s claimed in claim21, wherein
the | abel |l ed orgapjg,.conpound i s detected when the sanple is exposed to
light froma wi de range of wavel engths, preferably wavel engths in the range
of 300-560 nm rwhef{R,& endByis ohyd@dgéohtem, halogéh fbteorwavelgdngt fianched. A
met hod a chLngg iagclain121 or claim 22, wherein the nonitoring or

det ect | ngsi’ of 141R&199 YkYledkkemd or gkypRerpamenticagliy rehstiscdwith enmer marepy
transillum Lan; LCroscopy or cytonmetry. 24. A conposition
i ncl udi ng: ?§5?9¥h§&@§§§%%§§8§%%%$ﬁing to formula (1) R"R A~B ~ C(Il)

wher ei n: each ofings ARB aadd &tidnallpirdelidie oge or aioesioddbdd wgels; at om or a

strai ght or branche . . .
g rings g and C are optionally substituted with one or more halogen atoms,

including tautomers of formula (I), and

10 (11) an organic compound

wherein the compound is capable of interacting with an organic compound so as to
fluoresce after excitation.
Throughout this specification the word “comprise”, or variations such as
“comprises” or “comprising”, will be understood to imply the inclusion of a stated
15 element, integer or step, or group of elements, integers or steps, but not the inclusion of
any other element, integer or step, or group of elements, integers or steps.
Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
20  these matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed in Australia before the priority date of

each claim of this application.

25

30



20 chain d _zp al kyl, al kenyl or alkynyl group optionally substituted with
one or nore hal ogen, hydroxy and/or oxo group; rings A B and C optionally
i ncl ude one or nore double bonds; rings B and C are optionally substituted
wi th one or nore hal ogen atons, including tautoners of fornmula (1), and 25
(11) an organi c conpound wherein the_ggapound is capable of interacting
with an organi c conpound so as to fluoresce after excitation.
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5. A compound as claimed in claim 4, wherein the surfactant is selected from the

group consisting of salts of long chain fatty acids or sulfonic acids.

6. A compound according to formula (I):

10

(M

wherein each of R, R’ and R" is a hydrogen atom, halogen atom or a straight or branched
c¢hain C;y alkyl, alkenyl or alkynyl group optionally substituted with one or more
halogen, hydroxy and/or oxo groups;
15 rings A, B and C are optionally substituted with one or more halogen atoms; and
rings A, B and C optionally include one or more double bonds;
with the proviso that:
(1) R=-C(OH)CHC(O)(CH)sCH(Ef)}(Me) when R'=-CH,0H, R"=Me, ring A
includes a double bond between C3 and C3a; ring B includes a double bond
20 between C4 and C4a; and ring C includes a double bond between C8 and C8a;
(i)  R#C(OH)CHC(O)(CH)sCH(Et}(Me) when R'=Me, R""=Me, ring A
includes a double bond between C3 and C3a; ring B includes a double bond
between C4 and C4a; and ring C includes a double bond between C8 and C8a;
(ili) R=-C(OH)CHC(O)CH)sCH(Et)(Me) when R'=Me, R""=Me, ring A
25 includes a double bond between C3 and C3a; ring B includes a double bond
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and ring C includes a double bond between C8 and C8a and C5 and C6;

15 (viii) R#-Ac when R'=-(CH),C(Me)CHCH(Me)(Et), R"=Me, C4=C1, ring A
includes a double bond between C3 and C3a; ring B includes a double bond
between C4 and C4a; and ring C includes a double bond between C8 and C8a and
C5 and Ceé;

(ix)  R#-Ac when R'=-(CH),C(Me)CHCH(Me)(Et), R"=Me, ring A includes a

20 double bond between C3 and C3a; ring B includes a double bond between C4 and
C4a; and ring C includes a double bond between C8 and C8a and C5 and C6;

(x)  R#-Ac when R'=-(CH),C(Me)CH-i-propyl, R""=Me, ring A includes a
double bond between C3 and C3a; ring B includes a double bond between C4 and
C4a; and ring C includes a double bond between C8 and C8a and C5 and C6;

25 (xi)  R#-C(0)(CH)sMe when R'=-(CH),Me, R"’=Me, ring A includes a double
bond between C3 and C3a; ring B includes a double bond between C4 and Cda;
and ring C includes a double bond between C8 and C8a and C5 and C6;

(xi1) R#-C(O)(CH)sMe when R'=-n-propyl, R"'=Me, ring A does not include a
double bond; and rings B and C include double bonds between C8a and C4a and

30 C5 and Cé;

(xiii) R#-C(O)CH)sMe when R'=-n-propyl, R""=Me, rings A, B and C do not

include double bonds.
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(xvi) R=-C(O)CH:):Me when R'=-(CH);Me, R""=Me, ring A does not include a
double bond; and rings B and C include double bonds between C8a and C4a and

C5 and C6, including tautomers thereof,

10 7. A compound as claimed in claim 6 according to the formula ([a):

(Ia)
wherein R, R’ and R” are defined as in claim 6.
8. A compound as claimed in claim 7 having the stercochemistry as depicted in
15 formula (Ib):

(ib)

wherein R, R’ and R” are defined as in claim 6.

9. A compound as claimed in any one of claims 1 to 8, wherein the compound
20 when interacting with an organic compound, emits fluorescence after excitation

at ultraviolet to blue wavelengths,
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12. A compound as claimed in claim 11, wherein compound emits fluorescence when

cxcited by light at about 400 nm, 488 nm and 514 nm.

13. A compound as claimed in claim 12, wherein compound emits fluorescence at

about 600 nm after excitation at 488 nm.

10 14. A composition including a compound as claimed in any one of claims 1 to 13, an

analytically acceptable carrier and optionally, a flurochrome.

15. A process for the preparation of a compound as claimed in any one of claims 1 to
13 comprising culturing a fungal species under conditions such that the fungal

species produces the compound, and separating the compound from the culture.

15 16. Use of a compound according to formula (1):

wherein:
each of R, R" and R" is a hydrogen atom, halogen atom or a straight or branched
20 chain Cy.y alkyl, alkenyl or alkynyl group optionally substituted with one or more
halogen, hydroxy and/or oxo group;
rings A, B and C optionally include one or more double bonds;

rings B and C are optionally substituted with one or more halogen atoms,

including tautomers of formula (I),

25  or a compound according to the formula (1a), including tautomers thereof:
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or a compound having the stereochemistry as depicted in formula (Ib), including

tautomers thereof:

(Ib)

or a compound wherein R is a straight or branched chain C,_5 conjugated alkenyl group
optionally substituted with hydroxy and oxo groups; R’ is a straight or branched chain
Ci.29 alkyl group optionally substituted with a hydroxy group and R" is a straight or

10 branched chain C).5 alkyl group, including tautomers thereof, or a compound according

to any one of claims 1 to 13, as a fluorescent dye or marker after interaction with an

organic compound.

17. Use as in claim 16 in a technique for staining, labelling and/or detecting

organic molecules.

15 18. A method for fluorescently labelling an organic compound, comprising

causing a compound according to formula (I):
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halogen, hydroxy and/or oxo group;
5 rings A, B and C optionally include one or more double bonds;
rings B and C are optionally substituted with one or more halogen atoms,

including tautomers of formula (I),

or a compound according to the formula (1a), including tautomers thereof:

10 (Ia) ,
or a compound having the stereochemistry as depicted in formula (Ib), including

tautomers thereof:

(Tb)

15  ora compound wherein R is a straight or branched chain Cy.3p conjugated alkenyl group

optionally substituted with hydroxy and oxo groups; R’ is a straight or branched chain
Cy.20 alkyl group optionally substituted with a hydroxy group and R" is a straight or
branched chain C; .29 alkyl group, including tautomers thereof, or a compound according
to any one of claims 1 to 13, to bind to an organic compound in a manner such that the

20  organic compound is fluorescently labelled with the compound.

19. A compound, method, composition or use as claimed in any one of claims 1 to 18,
wherein the organic compound is a protein, peptide, sugar, nucleic acid, cell

surface molecule or detergent, or is included in an antibody or a cell.
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detected when the sample is exposed to light from a wide range of wavelengths,
preferably wavelengths in the range of 300-560 nm, more preferably ultraviolet to

10 blue wavelengths.

23. A method as claimed in claim 21 or claim 22, wherein the monitoring or detecting
of the fluorescence of the labelled-organic compound is by transillumination,

spectroscopy, mICroscopy or cytometry.

24, A composition including:

15 (i) acompound according to formula (I)

wherein:
each of R, R’ and R” is a hydrogen atom, halogen atom or a straight or branched
20 chain C; .5 alkyl, alkenyl or alkynyl group optionally substituted with one or more
halogen, hydroxy and/or oxo group;
rings A, B and C optionally include one or more double bonds;

rings B and C are optionally substituted with one or more halogen atoms,

including tautomers of formula (I), and

25 (i) anorganic compound
wherein the compound is capable of interacting with an organic compound so as to

fluoresce after excitation.



