Met hod for determ ning genotoxicity The present
invention relates to the fields of nolecul ar biol ogy

war@etssvs€ol ogy. More specifically, the presenPCI/EP2005/012378
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-et oposi de,. and ioni zi ng radlatlo

invention relates to nmethods for determ ning
genotoxicity in conpounds, and test cells, transgenic
animal s, kits and reagents therefore. The mammali an
cellul ar response to genotoxic danmage is often

anal yzed using a battery of tests, which often include
in vitro chronosonmal aberration or m cronucl ei

gmnwsmwﬁmm TRIESS-(3) %?L'PETR%LI;JIYDN)@NNNABINOL
amage I n cgﬁ tlﬁff tﬁEgN
genot oxi cant's by analgilng arve eg' rongggﬁggLfor

aberrations (S.M Gal Vit on | Mutagen (2000)
35:191-201) .or by exa 'Eﬁég—iagﬂéﬁﬁggg¥ formed in

cel I's whose Ras iRRaRoA §%Iﬁ%hod/soﬂ6r§@xﬁfyﬁkgje et
al ., Mutation Res (2000) 468:137- 9 However, there

anans( gz\?-ﬁatxahmdropamiabmntowms (ﬁhﬂeﬁqﬁraévdwgamhbmpb saimpesitions
of the curre (i%)useg in Vlé ag toxic, tests. False
pegmpm%g pwalind D of ik A ieuaRygoREabifg and
thens 5%@%&5}@ ahgrgfan% i A FlnbAN Rt e 5% gé%naﬁg jrel

tes can I me consum n

V\Ihblﬁdin@ﬁéhchab beih, ﬁﬁé‘éds %sstoﬁepmmﬁmmghtﬂoismﬂ)m;ﬁisn@f a
conpound_are needed (se Newt on et a

Endmni Ry b Tt} -t otmbrylroumpsbinal osspiAan necd
gF? @otOX|c stress, cycling cells that are undergoi ng

celT W ar dlfferentlatlon are arrested at discrete

stages in the cell ,cy I Se&y tH% T .\\éi nert et

al ., Nature Gen 3 rt, Cel

( 1998) 94: 5p3- 'GQQba-TTﬁkhssA%tefrﬁﬁﬁﬁmahﬁéﬁlﬁm (a(r )’ g&.tr HCG) is mainly
thought to résult fromactivation of key %ulator

kirespemsbla fiet the hmenmmwtassomtqdewmmable DRASellomengel., V.

h [
( Foaby Wid a0 S PO aopetf £, o el s (TN s
(%Q%) et 2F61R Wed Pisko. 2&5@!04@(19%'1)) HM%& A’ 29204 trans-
585-93 I nvestigated The ability of four known

geﬁpA%THfiﬂgents (met hyl - met hane sulfonate cisplatin,

bit the
dienefirAnd4t-erandomesscIsPeRitBlYas ié-é# r%H‘Ea'vﬁr% rffﬁsv&t?% frolae useful
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STO Specrtic prote nyogenln

MY PRANTHERWYe, ERAI G Jolddul., BRERAISI FIGrAakbdlC1S:83REO74); S.H.

reporter gene coupled to the nmuscle creatinine kinase

pRetintCar, J. %Smblrfifwemg@ﬁeim&l%@ Bé%}ll\éwéle@f ftor LigtSedgpces

o2 LR OGN Rhbigf obat, . gl 8o Fps Tlassy apa

t hlch{af3r WeS/HP P@Q%@o@ le*fﬂWS‘l $BTR tealsl(S)-LXPHSEE rdpdrted to be

DNA damagi ng agents such as adrianycin and mtonycin
Cus¢fukar antiemeti¢ to febayrinavisest almmgnmg inspatighiglrgeeiving cancer

[ e ed |n and
oXBrESEFGRY Pl iuy R ity i dn phhec ek ol BRI Shfbtomaic
eHIVES Ao (s UKEAGR 81020008 aunB2iie Pheed)! Anldn¢gisulated
skel etal nuscle, or test|§ The 5' genom c sequence
( |fmmlul|@thmg)ftsheth@|tpsﬁ¢r§5{m -Ae HlCa(f‘@)fogaalplgg].”bm) sewage oil is currently

seq g@?},@{%ﬁ g%g @%ﬁce\}ms E@k?ﬁrﬂﬁ ea 10 mg dosage

p§§mgﬁmg|ng el ement and determ ned t hat expreSS|on was
al so 1 nduced by p73 P.-K. Lo &F.-F. Wang, Bi ochim
Bi ophgs Act Ermac-)m\ -THocaRbe- ex&aqrte@ﬁ*pmdcastnhle (see, Y. Gaoni et al,

i dent catj on enci

oo Al 6. PEALT G TR AR oS atent r BaCedro f1 R Elspply e
every tissue except adult skeletal nmuscle. P.-K Lo
&F. -F. Wang, Arch Bi ochem Bi ophys (2004) 425:221-32
reported that nmurine DDA3 is transcribed or edited

into a nunber of different fornms. Tugendreich et a
V[2004/037200 dlsclosed the nmeasur enent of genon1c
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We have now determ ned that several genes are
activated in eukaryotic cells that are capabl e of

wo ewoblosd7eali f f erentiati on when such cells are eRQDERIOS/012378
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DNA- danmagi ng (genotoxic) agents followed by induction

of differentiation. One aspect of the invention
conprises a nethod for determ ning the genotoxicity of

a test conpound, by contactiZng a cell capable of
differentiation with the test conpound, inducing
differentiation, and determ ning the expression |evel

of one or nore indicator genes. Therefore, the present

i nvention provides a nmethod for determning the

genot.ox o ' Py . .

2 PR Girbfiof ok ks CRIPAI Yy B2 TWIRF, ranges from only
sabéuttiesh &me the BpurdetLandvenaget Hieraction gans-()-A°-THC
expression level of an indicator gene selected from

t misbosaparatdsiian iothyr pPRitéssugtPesslanpebiRgig iSmeeEs r i ch

oSausycon L Tek BRI ek B05 (g7 dscries
dinSavh ot i laak itad-eo ABYTHG $oim MafiBéhnk URit@h product contained an
specific protease 30); 0610013D04 Ri k (RI KEN cDNA);

Supilgemipgbimewnt o eabexylicampeuysornof THCani ne _
transport et sy KRG Shiaat GRS, LTHANEADER: Ahrpor

rel ated protern e nuclear protern

Dkt cbdi2adn -(ODNATHe g R R)-A°-@IHC:4, ERATO Doi 421,
expressed) ;( Shcbpl Sh%e SH2- domai n bi nding protein 1);
Mki 67 (Ant i §bB. RatenitNo BSGO?8 Betrizdln desplss the reaction of

Phosphat.e Jl ating. . [ S
CPeBARLaNG SPL LA et el prLRegiL Eptabihoqiomc
MussHohy@rafey “PRYA 6150rY or fidhor b afidhekflufiap pbnzene to provide
(Oxysterol binding protein-1ike 6);, I\/Flhosphl (M pfhase
OB oPBIch AN BppoveEREkers-y b 1SR Aditon 6 HCT

er ospmal «xenohi ot j ¢ .
( POEPEORE I AR RIGRp o UL R RO S C . G B
( RoolskE €1967); antii DiédNualaansr apy Std.nCRYm). SoRdA1aPI(1972)).

(RAD51- associ ated protein 1); Nas3(Ni trjc oxide i

synt hase 3, [éﬁd%%tPFEINOaI‘LQ?éI»%f o 567_{‘{?6‘(% Bé fleggripey e kpagtion of 2
C - = ) as. C _ L . . . . .

( ger [ neeE{ ﬁ?gg %FK@E}E |¥nrt13 gg@?%)d&égnggﬁ O%lg?ln% 0?3 Inileﬁt oreame )
bisoiVeniginphopresancd pf arl etcesy dfeuminrakalglediebydratirgaggnt and an acid

Lé%%FySh&%g]ém%%—%%&%%@?%?q%qﬁ élgg ;{?CZWE'E%%E eon of
SRS P S T 8 D (B g i

S picidciueh asbaroh at febrivle aliehylethyr (“Bbx 85" itbaxinert lsglvent under
e A oS0 Lo

(RIKEN ¢ DN@ZJ% &%%%%%%.P?ClﬁeCﬁe%.i@?@@SS‘()@T&E’W'descﬁbes the

| ocus E); RI'KEN cDNA) ;" Mad3 X .
diremtioz af b arixjroofiinrays-(Hippm2nihkighdieodi-0li wigh glivetql in the

golﬂ?%gé%lced?}.}lf ]1%3 EBg (ﬁél,tz?ﬁ %Yié‘ge_ qh%%@&% 9 Snr]n%é)qtze:sﬁm sulfate to

(@%I tsixpenrhng function 1 honolog B
( accﬁrg{r?%gges; ; ;" McnB (M ni chronpbsonme nmai nt enance
defi ci ent 3 (.SaPatb@MionAc3d)399 tdBken32 &P Aefchibss armsthodgor

CDNA cl one MSC 32192 | MAGE: 5006129%; Foxm (Fothcfad .
begpavhting gnse)-A ARHEG om Agrudesyathstie mixiyre, the ragthed gomprising

fam |l.y .35 . A5):. E030024ND5,.Ri Rl N :
s e LR T B T BTN o e e SN
( %ﬁl‘dl#fﬂﬂ HesRF, MR H Ak i8id AYBYs-(PLA) THERE Rluced pressure.
(Transt orm ng,

3)

acidic coiled-coil containing protein
; Prcl (Protein regulator of cytokinesis 1);
2610509G12 R k (RIKEN cDNA); 2810417H13 Ri k (RIKEN
cDNA); Pbk (PDZ binding kinase); Capn6 (Cal pain 6);
Gmn (Geminin); Mnd4 (M nichronosone mai nt enance
deficient 4 honolog); Ccna2 (Cyclin A2); Polal (DNA
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Preferably, the indicator gene is selected fromthe
group consisting of 4833427Q06R k and Dda3. The test

W@ 00b/08376pr i ses preferably a nyobl ast cell. Pre¢PERINNY012378
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the test cell are blast cells derived from nouse, rat,
zebrafish, human, chi npanzee or chicken. The test
cells may b e nodified to express a detectabl e | abe

in addition to the indicateB-gene or to express a

| abel instead of the indicator gene. The change of the
expression |l evel may be preferably determ ned by
nmeasuring the anount of nRNA produced using RT-PCR A
further preferred method for determning the change of
the expressiop ﬁ%&%.oﬁ?@%l‘ IeAmEASH! 02086 5634-56414967)
in signal produce fhcr gased expression of

| abekibéniie hedrohwsiect (ﬂf)fl—mhﬁtrbmmasmllﬁommpfﬁa Hmstrmsm%

for determ ning the}%'notOX|C|ty of a test conpoupd
I

c mmhy@rpﬁgn@b@@l withNaOFbin aquapustinethasol do provider{s- ST,
SR IE Tieb b hlia! Rba Gt cet of the -

i nvention c@W TSR @ ah). Wn d7ead ISoe 88easall %@fdescnbes the
speC|f|caIIy hybri di zing to a pol ynucl eoti deg havi

h@f:belq obeitral with shyptelpn Reidifisd e?hangl torform {%)- Ar’s"HCom ab\?ut 35%
éﬂe conpl enent thereof. Another aspect of the
|HV tion conprises a set of polynucl eotides capabl e
of specificd. LyLbyibtet gil,zi 08rdruroghdue5atizteds D93pdesarfiach
I ndi cat or genes. Amoth aspect of the,invention is a

anﬁaneS@b’mﬁr@lsr(g) - TH e e hab1-EbG Hew acopmosition

f ficall I | ect ed
" e Bk < rioler SRR Akl e [ A dridfherd Dl o ©
con'pr ises a ]]mbij@&md digciittedi mghodse theaeanie adeeSES idproved

NG 6, 8, 10, 12, 14, 16, or 18. Another aspect of the
i meshnds dor makipg teas (- IHG i sbmre enpstagtigly pure form.

speci ficall alnm

sequence of )f‘g on B? %&} r%’ge%ergp% %ggggo?dfﬂﬂﬁl\é %91154@1%? g not an

Aﬁ@ﬁlﬁb@fon&ﬁmﬁé reférehdrds priviest ioahe apptieaiioes a transgenic

non- human mammal in which a reporter gene is operably

linked to an indicator gene. Al publications cited in

this disclosure arej ngarporabethdhehfloy reference

intheir entirety. fTn ons. Unf ess ol herw se

st at ed, t he Thelihwastiog rdl&es® methads for ptq:parlmg)p Eoropasitoon,

|nclud|ng the spgcification ang have t he

d SPMRFIFING rﬁ]@nﬁﬂ(\) Hé@ BWraIPSt'(JrSﬁ% tﬁég noted that, as

used in the

singular fo rIﬁE)ﬁ& Eﬁlbg@meﬁ{] tl@]gvéﬂ?ﬁg E}HIB%(Q: @cﬁ% g&hﬁﬂg :rﬁgr pﬂeﬁﬁmg :

r ebeipesition vahpdsing hieleaso Albx 8% lgawémhdcbfat@tSQQ-Ag-THC based on

ot herw se. The term "test cell" refers to a cell such
adheytopl amougieefjcappahingids. capabl e of furt her

differentiat

di fferenti at {égﬂmthgl?%m suc écgthg%n‘%g? fEh{iéA dogf‘ ‘B%tcl:‘?? gor

e&ﬂ@ﬁhﬁgﬁk@nq@&nbﬂeampﬂﬁngﬂ@mi(pﬂﬁﬂﬁﬂhmem@nmhgrably

derived fromvertebrates such as, for_ e l e, zebra

fish (Danio aﬂlewamg a cq:mqsn@awoq@ausmaéi éﬁT andﬁml@tmg

R o G RO
estﬁg@lo:s&ghh %hérgp'tyéj%% Qetm ORide£R nié‘. c??gmhﬁé»@W-THc

'd ce er reco nant or W
type. Exenplla ranotheﬁémbmﬂhﬂlsm; the linsdationidldtento a method for
limtation, nmousg C2Cl2cells, rat L6E9 cells,
pIPEeraing 6dipne<-)-/S TBHE romppsion, sem@ssingst s, and t he
like. Test cells may be nodified to express a
detectable | abel in addition to, or in lieu of, the
i ndi cat or gene. For exanple, the test cell may be
stably transfected with a construct conprising the
regul atory sequences derived from an indi cator gene,
operably linked to a detectable | abel gene such as
Iu0|ferase green fluorescent proteln (GFP)
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substances ot her than pure conpounds and sol uti ons,
and thus may be used to test, for exanple, radiation;

wepoesaTeent al sanpl es (for exanpl e of pol | ut ePICHEP2005/012378
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water, or soil); viruses or other mcroorgani sns;
proteins, polynucleotides, polyners and ot her

macr onol ecul es; and the like. The test cells nmay be
"contacted" with conditions4such as radiation by
exposing the cell to said conditions in a way that
permts the cell to react. The term "indicator gene"
refers to a gene in which nodul ati on of the expression
| evel correlates with genotoxicity (DNA danage).

el ude DoriTo&Edd Hriifon2ERPRR G RN THE B b uine
( 861 Dépavate én aShirdllstatibBarylphasdd ptavide am@ns- @A@aﬁw

I|sted in Table 2 below. The terns ronoter"
" cegpbatior gommgsmgl it least abrsie BS%rhYeW@Egtrféé@mW e r'EHﬁ baged on
refergﬁ B ucleotlde sequences that bind
Wﬁ factors and transcriptases, regulating
%@(JZ(?@%{@QH@H&{JH)WLWCM gene. Pronoters are
f ound acent to (crs) and {usually) upstream from
the coding nﬂgrmshec(&)-sttgm]{ﬁ wasbbigmed by BHewirgy trans- ( ) -N°-THC
"reporter ggne" as used herein refers tao a gene th

er@é@ tems-a)dst BdC4p |ce'stﬁllwlfeqm 2 frstieappPHEPn GURBRSTS fraps-(-0-
t hat
5o RT3 SR LGB e

C@ﬁqﬁ@chg@QQﬁﬂdd¥%a§pder appropriate conditions. In the

present case, the reporter gene is operably linked to
a pronoter die ﬂe‘gﬁmltlan elsy relelgarmethods fon prapating a composition

XRS50 Bl ! FBEEY SRS S

f&ﬁ&ﬂﬁ%ﬁgﬁmﬁn&ﬁggrter gene" is a reporter gene that
is operably Iinked to a pronoter or regul atory region

di fferent f o ene kmbpdiorent, dhe iprentiogublates tga meghagrfor preparing a

which it is linked in Wwr For exa ol e, the
réﬁHﬁP@FO@EW@PﬂﬂﬁgHF@HGgé&iﬁag1 product that

can be easi | £L&Hp &t 2)-A° UL hRlParPGRAY,
Sui t abl e reﬁgrgg%fgene% Enomn I'n t é %rt whi ch conferg
t BoBrefitalsagdrate ionta cﬂnﬂahﬁhmtdﬁr}t pasetd pravide aamde(+)-A -THC
chl oranpheni col acetyl transferase %CAT actjvit

b-yaivasHion dsesein heith A OGS ehtiard FempmBSpaE LOM-THC
human growt gggg{ﬁ r erh odn%g{xt(ﬁ%?menﬁgﬁ te%}t@ssto asxllﬂg‘%oégor

green fluor el'n ers

0191 e althhak- («eﬁghdﬁc &)Md@ﬁﬁ)hnccﬁﬁ%r@iﬂgy me that can
rea |y be nmeasured, for exanple, an |nnunoassay
such as an edlpyieg & pmwlmm@m@me(ﬁi AGdEHy aydan dpying

e B BIREN B A PR S PSS ORPRAE ATy Cho - THC
exc%r g)%g 2 ;;H Egﬁfeaét%t)e 9@ {vbiofit §P4RE %ﬁé—?@ _NLTHC based

groun € used as a rep rter gene t est

fQﬁmﬁéQWQManmﬁbf&mty Ot her reporter genes for use
her ei n inglude genes thq; all ow sel ection of cells

beites-(GhA-REG antbirust ()-8 oTHEE i ve in the presence or

absence of a_chem o1 ¢3 er a |nh| t.S @Ko
essenti al ce‘f'ﬁ‘er’?lﬂrtg? {iar{’{ @E{Etwﬁl }%d IPe/ tﬂowtl% (r)ag -THC
' %dqgﬁs%@nE‘BTﬁ@dﬂo NGy dilizdfr Gt &l St é@!ﬂip%%‘m%ﬁ @Bﬁ?n@hhg Gans-(-)-A’-
resistan or sensitivity thereto, or change the
anTHQeRirs-(ehal AH @/ ansita 1os-mlartohpmic wivdns teeprprids siystalline (£)-
the reporter gene when the cells are grown in an
aphrBPCicate lswidphdsee medi um For exanple, reporter

genes include: cytotoxic and drug resistance markers,
whereby cells are selected by their ability to grow on
medi a contai ning one or nore of the cytotoxins or

drugs; auxotrophic markers by which cells are sel ected

by their ability to grow on defined nedia with or

mnthout partlcular nutrlents or supplenents and
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represent a statistically significant increase or
decrease in the | evel from background. However, such a
web@ngs37emy al so be noted w thout quantitati vePCI/EP2005/012378
measur enent sinply by, e.g., visualization, such as
when the reporter gene is one that confers the ability
on cells to formcol ored col onies on chronopgenic
substrates. The term "operably |inked" indicates a
functional relationship between a pronoter or
regul atory region and a regul ated structural gene,
such that activation of the pronoter or regul atory
region | eads to increased transcription of the

structural ] y y -“gﬁg?g :

t he pol ynucgggﬁvggﬁﬁg@%%%@} 831 gﬁlge 0 msﬁé?sgfl%a}\%?l

( WdAs-0PN° THSEQrAD-MNOAS-TEHTman) . " Honol ogs" of DDA3

are pol ynucl eotides (for exanple, RNA, cDNA or genomc . .
DNA) that afeorreembedimentphedntiaiion plaleelo aFmpRHonLomprising

sim | ar,,sgauence rine,a
R e A e G S e

5 atah®8ELiR0% Honol ogs of the nurine and/ or human DDA3
protein are pol ypeptides derived from ot her species
havi ng at I@ayﬂﬁ&ﬁﬁmﬂéﬁuéﬁﬁéh?ﬁéﬁﬂm@ymﬁﬁﬁﬁnﬁﬁppﬁ@man

h .DDA3 ' SE S Sk,
- eamarredl §i o5l bEigiens shHE A ARTRIC Baofh the gl gmoun
pekysisabeeidsde havi ng the sequence of SEQ ID NO 5

(murine), SEQ ID NO 7 (human), SEQ ID NO.9 (rat).,, SEQ . .
| D NO 11( zedha inveatiyn alsEeslates @phagnicenical spppesiyelscemprising

o TR iSRRI, (Sl SRR

- PRbYpUSGHSR! dodfPisiia®t 1RxEIIN%; z@é?ght%@%@(—)—@ém{lt ®ased on the
DNA) “that are derived from other species and have a
sitote]l zmowe qfiesmpebineidsur i ne and/ or human 4833427@06Ri k

(sense stra or._ ¢ I n Vi n . .
dent ity of 11p meHERE sBb Rkt B B AW Rine or proventing
andonditiod Fadh 45334 2rhekI6Rods dredigtitor fyse opappeieionteizing
derived from ot her species haV|n%_at | east 60% »

15 seduanisteringiors patgnigomeedilicraed ap elipcivgimenssoleresypskion

%g}lﬁggﬁg %Eggsh: :319;8&96 Ey/ g{ell%:t:'gf {r%s%ﬁ?-@%ﬁgﬁ bl\{ ?{neyt))tal amount

zat1on"” as use ere
I effehshabihotdde bi ndi ng of conpl enentary strands of
nucl eic acid to each other through hydrogen_ bhonds.
Stringency IThgoreserisarentionsgnpe BRdesstgodmy ¥ S aciRrange to
t \ N i od- . e ki i )
¢ RO R Fhly SRRk o e AR R IRS, Shichestph non
20 héingiting embodifrentstad tioindérdtioans under whi ch
doubl e- stranded pol ynucl eoti de nol ecul es are stable
only when highly, c l, tary, hayjng few. base
m smat ches, as ref CIpo L rature
(Tm of the doubl e-strandegli(DHegnikioR®! ynucl eotides. In
general, the stability of a ds polynucleotide is a o
function of Asogied heicon theogeoent teami“dh- TAH’ reéarpter tmangr(e)-A"-
Typically, a hybridization reaction is perforned under
céﬁé@iions of | ower stringency, followed by washes of

[ as{_RY .DOLN ridization
25 s?%#ggngyT§%¥ggggn?%(éggéﬁags |ﬁgﬁggﬁgitions. As used
herein, the tphsaga’ THdakathelsyusiird sffemula (1a):
hybri di zati on" refers to conditions that permt
target-DNA to bind a conpl enentary nucleic acid that
has about 60% i dentity, preferably about 75% i dentity,
nore preferably about 85%identity to the target DNA
with greater than about 90%identity to target-DNA
bei ng especially preferred. Preferably, noderately
stringent conditions are conditions equivalent to
hybri di zation in 50% fornmam de, 5x Denhart's sol ution,
5x SSPE, 0.2% SDS at 42C, followed by washing in 0.2x
SSPE, 0.2% SDS, at 650C. The phrase "high stringency

- . Y o s "



and 0.1% SDS at 65C. The phrase "l ow stringency

hybri di zation" refers to conditions equivalent to
whgeiosize@at i on in 10% f or mam de, 5x Denhart's BCI/EP10051012378

6x SSPE, 0.2% SDS at 42C, followed by washing in

| XSSPE, 0.2% SDS, at 500C. Denhart's sol ution and SSPE

(see, e.g., Sanbrook et al., Mdlecular Coning, A
Laborat ory Manual, Cold Spribrg Harbor Laboratory
Press, 1989) are well known to those of skill in the

art as are other suitable hybridization buffers. The
term"specifically binding" between two entities neans
an affinity of at least 107 M1. The term "substantia
identity"” means that chHyo pol ynucl eotide or pol ypeptide
sequences, when optirnally aligned, such as by the
prograns GAP or BESTHI T using default gap wei ghts,
share at |east 6% enge identity, preferably at
b | dent , hore preferably at
| east 95% sequence ident|tytor fore (e.g., 99%

GRE 'a_the case of
fih are not

pol ypepti des, residueposi
identical preferably:zdiffer
substitutions. For seguence |tonparipgon, typically one
sequence acts sz 45
sequences are conpardd. ®hen using a sdftonelds
conparison al gorithmCHgest and reference sequences are
entered into a conputer, subzg uence coordi nates are
designated (if necessary), a asequence al gorithm
program paranmeters are designated. The sequence
conparison al gorithmthen cal cul ates the percent
sequence i d8maist()-POTHG bas the strecueard¢Bg)s) rel ative to
the reference sequence, based on the designated
program.paraneters. @i mal alignment of sequences for
conpari son can be conducted, e.g., by the |l oca

honol ogy al gorithm o3 Sm th &\t er man, Adv. Appl.

Mat h. (1981) 2:48 e honob?gy al i gnnment

al gorithm of Need| eman & nﬁch, . Mol. Biol. (1970)
48: 443, by the se imlgrity nethod of Pearson

&Li pman, Proc Nat A0S 088) 85: 2444, by
conputerized inplene spe al gorithnms (GAP
BESTFI T, FASTA, and JFASTA i sconsin Cenetics

Sof twar e Packagy,
Dr., Madison, Ws.), & ; 3 eh%o .. One
exanpl e of an al goritlhmthat is4suitabl'€ fér °

5 deternining percent §%buence identity and sequence
simlarity is the BLAST al gogiphm described by
Al tschul et al., / . MIl. Biol. (1923) 215: 403-10. .
Sof t war e f orAspsed bensinntheBlengTc tgrmal “Psd$1G srefrnpiol )4 -THC,
avaj | t hr the Natjonal,K Center for
Bi(%-égﬁkﬁa&g\jgﬁ% RRPIREREeHehi . nim. nih .
gov/) . Typi eal AnrreehaillREQM ATuRRGAREHEr s are used
to perform t'he sequence conpari son, al though
custoni zed paraneters can al so be used. For am no acid
sequences, the BLASTP program uses as defaults a
wordl ength (W of 3, an expectation (E) of 10, and the
BLOSUM62 scoring matrix (see Heni koff &Heni koff, Proc.
Natl. Acad. Sd. USA (1989) 89:10915). For purposes of
classifying am no acids substitutions as conservative
or nonconservative, am no acids are grouped as
foll ows: Hydrophobi c sidechains: norleucine, net, ala,
val, leu, ile; Neutral hydrophilic side chains: cys,
ser, thr; Acidic side chains: asp, glu; Basic side
chains: asn, gin, his, lys, arg; Residues influencing
chain orientation: gly, pro; and Aromati c side chains:
trp, tyr, phe. Conservative substitutions involve
substitutions between ami no acids in the sane cl ass.
Non- conservative substitutions constitute exchanging a
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chains that are chemcally conjugated to or expressed
as fusion proteins with other proteins. The term

w0 amvbiobey " al so i ncl udes bi specific anti bodi eBCT/EP2005/012378
Abi specific or bifunctional antibody is an artificial
hybrid anti body having two different heavy/light chain
pairs and two different binding sites. Bispecific
anti bodi es can be produced-fBy a variety of nethods
i ncluding fusion of hybridomas or |inking of Fab’'
fragnents. See, e.g., Songsivilai & Lachmann, din.
Exp. Inmmunol. (1990) 79:315-21; Kostelny et al., / .
| mmunol . (1992) 148:1547-53. An "antigen" is an entity
to which an antlbodycﬁgecifically bi nds. The term
"epitope" or "antigem T determnant” refers to a site
on an antigen to whi¢h B and/or T cells respond.
B-cel | epitopes ce,,o- formed both from conti guous
am no acids or noftonti guous arPo aci ds juxtaposed by
tertiary folding of a propgin Epi t opes formed from

ak® typilgal |y retained on

exposure to denaf urag v ,
formed by tertiary félding afe typifcally [ ost on
treatment with denatgglng sq 4An epitope
typically incl Gdte eas - %ar e usual ly, at
| east 5 or 8-10 am ng awyds in g uni qugC8pAiH;a
conformation. Methodgnpf deterni ni ng spati a
conformati on of epitopes include, for exanple, Xx-ray
crystal |l ography and 2- dinensK@ﬁhl nucl ear magnetic
resonance. See, 0 Mappj Protocols in

Met hods in NGF éc&ﬁg;hﬁtg &aff)%“%mbgg denn E
Morris, Ed. (1996). Antibodies that recognize the sane
epi tope can be identiffiBed in a sinple i Mmunoassay
showi ng the ability af one antibody to bl ock the
bi ndi ng. of anot her .-’lbody to a target antigen.
T-cells recogni zé [

am no acids for . 5 o abgut 13-15 amino acids
for C4 cells. T regdgni ze the epitope can
be identified by7m yi hat neasure

anti gen-dependent prdliferatjon, det erm ned by

3H t hym di ne incorporgation b T cells in

response to an & 3 J. Inf. Dis.
(1994) 170:1 110-19),
(cytotoxic T | ynphoc

Yoy S @ﬁgtcﬁl [1ing
e assay, Figges et Af.

Innunol. (1996) 156: 061-10) or by cytoklne secretlon.
5 An "inmmunogeni c agent" or "i nogen” i s capabl e of

i nduci ng an i munol ogi cal response agai nst itself on
adri ni st at i Amued haremmigcnenp a4 1y folers i b, 6)-CBD,
adjuvant 13 “adjuvant” refers to a
c6328€ﬁ%‘¥ﬁ%¥n%%8ﬁ &P |stered in conjunction with an
antigen augnemnicBD hes thesimittue @5 ERHEEa (32)1 he anti gen,
but when adm ni stered al one does not generate an
i mmune response to the antigen. Adjuvants can augnent
an i mmune response by several nechani sns
i ncl udi ngl ynphocyte recruitnment, stinulation of B and/
or T cells, and stinulation of macrophages.
Conpetition between antibodies is determ ned by an
assay in which the i muno gl obulin under test inhibits
specific binding of a reference antibody to a common
antigen. Numerous types of conpetitive binding assays
are known, for exanple: solid phase direct or indirect
radi oi munoassay (RIA), solid phase direct or indirect
enzyne i mmunoassay (ElIA), sandw ch conpetition assay
(see Stahli et al., Meth Enzynol (1983) 9:242-53);
solid phase direct biotin-avidin EIA (see Kirkland et
al., / . Immunol. (1986) 137:3614-19); solid phase
di rect | abel ed assay, solid phase direct | abeled
sandmnch ‘assay (see FbrIOMIand Lane "Anti bodies, A

. o, o~ ' T -~ IAr\nn\\.




solid surface or cells in the presence of the test

i mmunogl obul in. Usually the test inmunoglobulinis
W@e@sesi766 N excess. Anti bodies identified by PCI/EP2005/012378

conpetition assay (conpeting antibodi es) include

anti bodi es binding to the sane epitope as the

reference anti body and anti bodi es binding to an

adj acent epitope sufficientBy proxinmal to the epitope

bound by the reference anti body for steric hindrance

to occur. Usually, when a conpeting antibody is

present in excess, it will inhibit specific binding of

a reference antibody to a comopn antigen by at | east

50 or 75% "Treatingcppr “"treatnent” of a disease

i ncludes: (1) preventing the disease, i.e., causing

the clinical synptogs of the disease not to develop in

a mamal that nmay be~axposed tcLor predi sposed to the

i.e., arresting d £ devel opnent of the

di sease or its cli sy gr (3) relieving the
di sease, i.e., causifg regrigksion df the disease or
its clinical synptong. "A th cally effective
amount"” neans the nt ad t hat, when

admi ni stered t &€ ma IH?Br tréati ng Lldddhse, is
sufficient to effect shbh treatment for the disease.
The "therapeutically effecti\(ga mount” will vary
dependi ng on the conpound, the ‘disease and its
severity an@-xGBDdys thawiughte obformpladBb)y:he manmal to
be treated. "Mdul atgp: means a nol ecul e that
interacts wwth a target. The interactions include, but
are not limted to, sggoni st, antagonist, and the |ike,
as defined herein. ' eptdonal”™ or "optionally" neans
that the subsequghtly depcribedO8vent or circunstance
. t he description

i ncl udes i nstance he event or circunstance
occurs and i nstance ' I tdges not. "Di sease
state" nmeans any di sqase, it synptom or

I ndi cation. "Subject] sand non- mamal s.
Mammal s nmeans any npef\ R i a cl ass

i ncl udi ng, but g™ |i N umans; (@lda4Ghleman

primates such as chi np&flzees and ot her apes and nonkey
5 speci es; farmanimals such agsf ttle, horses, sheep,
goats, and sw ne; donestic aninals such as rabbits,
dogs, and casysell hbeimtier genewic trad s OBIR-bisell, 3.6 etiwifrobgnzoate)”
such as rats, .mce, .and gui ne | 95, an e.like.
e N ket AR Qe LR T S
t Q&g@hﬁﬂﬁisgﬁﬁginﬁtfﬂ@oehkgﬁe), IhgnytRfdire sidRdgrct " does not
denote a particular age ‘'or sex. The term "transgenic
ani mal " or "kr6BIBbis(BMdimrobanadaie)shas theastrustigs ﬂg@ﬂﬁula (4a):
ani mal havi ng dysfunctional expression of a target
gene or genes, or having expression of a heterol ogous
gene. Ceneral Method The invention provides a nethod
for detecting genotoxicity in a conmpound. In essence,
test cells are provided which are capable of further
differentiation. The test cells are contacted with a
test conmpound or test sanple, and incubated for a
period of time sufficient for the test conpound or
test sanple to interact with the test cell. The test
cell is then induced to differentiate, and the change
in expression |evel of one or nore indicator genes is
determ ned. A suitable test cell is first selected. In
general, the test cell used will be capable of further
differentiation to an internedi ate or
termnally-differentiated form and may conprise a
cell line, tissue sanple, isolate or explant, and the
like. The test cell can be present as a part of the
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The suitable cell can b e nodified by incorporating a
reporter construct, for exanple by replacing the

waeooaosirs@l DDA3 gene or the coding regi on of PCTI/EP2005/012378
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483342706Ri k with a reporter gene, e.g., by

honol ogous reconbi nation, or by transform ng the cel
wWith a construct having an indicator gene regul atory
regi on operably linked to a9reporter gene. One may
utilize any of the genes listed in Table 2, or

conbi nations thereof. Additionally,one may use a pane
of two or nore different test cells, where each test
cell conprises a reporter construct responsive to the
regul atory regions @fyone or nore indicator genes.
Where the reporter cpristruct provides an observable

| abel , such as greep| fluorescent protein (G-P),

b- gal act osi dase (bGaly, or the like, each test cel
preferably conprifSes noynore tKdEh two reporter
constructs, nore prefer-b@b no jore than one reporter
construct. Wuerelthe repdrter gQnstruct provides a
transcription | abeN{e”g. ~a-di sStgct pol ynucl eoti de
ifray conftjain muljti ple reporter
constructs. In eithet case, of test cells
maybe construct ed in j pes of test cel
(for exanpl e, | ast\s and osteobl ast§JH.)&hd/ or t est
cells derived from di féErent species (e.g., nouse and
human cells). The particul ar indicator genes to be
assayed are preferably selecﬁég)on the basis of their

seliped Rvé I(Y(Og{},ﬁCsHKN@é)ﬁ.hOU' d exhibit a strong

response to éxposure to genotoxic conmpounds or

condi ti ons, (AREBD-bis(3e>-dmithebenseniorins thestpgipboihiganpla (4b):
conditions that are pgt genotoxic. The "strong

response" can be eithet up-regul ation or

down-regul ation, and|is generally evaluated by

conparison to the "°“£P of variation in signal in the
absence of a genqgfoxic pounddlr condition (e.g., by

sequence), the cel

Preferably, the ilndicat gk d conprise DDA3 and
4833427Q06Ri k. The™gnpou tested may be
derived fromany soujce, : provi ded as pure
conmpounds or solutiofs, m flernul ated drugs,

2 exanpl e, a water or
soi |l sanpl e suspe i ng gewokn:GHz agent s)
and the like. In the c@bg of pure conmpounds, such as
for exanple drug candi dates, BE preferably prepares a
series of dilutions, general“@ imted by the | owest
C r:at g ok _effect may be observed (or
tﬁg&%gaégtC@@ﬁ%gé%?ggﬁ%ﬁnlikely to be u§eful) and the
maxi mum concantged therin, tagenetie teml ‘Grned” ddlT sathpxylic acid”
tolerate (or a dose which is high eng

be toxic).
| rrefqn@todaag@-(dfﬁumﬁmow%Pfé@,traé\ﬁé+)m?§|g-th{5f%ﬁf§?’%(§?;?&)da trans-

pr epare ser.ies,.of .di | utij , for exanple
1;@57£i?§8}@@%&%ﬁa%&éﬁ&?yﬁﬂ§“§%&$%? h, to determ ne

the potency pfysanval ngtudeshxgroatiaxhe thrgaatturd of foideula (5a):
case of environmeéntal sanples, one may instead first

establish a baseline "acceptable" |evel, and screen
sanples at that dilution to determ ne whet her or not
the sanple contains | ess than the "acceptabl e” |evel
of genotoxic agents. Environnmental sanples may
optionally be sterilized prior to testing, to avoid
possi bl e effects fromviruses, bacteria, and fung
that may be present in the sanple. The selected cells
are contacted with conpounds or sanples while being
mai ntained in the resting phase (G of the mtotic
cycle, and incubated for a period of time sufficient
to permit any interaction to occur. In general, this
i ncubation time will be at |east about 5 mnutes, nore

I T T o, T . I ~~N e T 1 o



serum The cells are permtted to differentiate for a
period of tinme sufficient for a detectable change in

W0 b@esiopifs€ at or gene expression | evel s to occurPCT/BP2005/012378
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general, this differentiation tine will be at |east
about 5 mnutes, preferably at |east about 20 m nutes,
still nore preferably at |east about 1 hour, stil

nmore preferably at |east abbut 4 hours. The
differentiation tinme will generally be |ess than about
48 hours, nore preferably | ess than about 36 hours,
nost preferably about 12 to about 24 hours. After
exposure to differentiating conditions, the expression
| evel of one or noregpngi cator genes is determn ned.
The expression |evel y be detected by directly
measuring the indicglor gene nRNA transcribed (for
exanpl e, using RT-PER\Qr other quantitative or

sem -quantitative " ar getOlnpl i fi cati on

met hods), by measuring theHprotgin product, by
measuring a detedtabl eodladel eghressed under the
control of the indrsg , or by using

ot her methods known En the aft. e.g., N Kruse et
al., / Inmunol Meth 997) 4 , incorporated
herei n by refeffaceNhe protei ngroduct may be

measured by a variety ofomet hods” known (CH)iGte art,
including directly asuring the protein by binding to
a selective antibody (after either in vivo or in vitro
transl ation of nRNA), neasuribam the protein by neans

of its enzymatic actjvity.or the.actiyit f af.usion .
protein con‘&aﬂ"f‘g@“ﬁi@y{{:ﬁﬂb@éi’]&? a@@ﬁﬁs %‘FS%H%Prevﬂfthnﬁﬁa (Sb):
detectabl e | abel (fogogxanple luciferin, green
fluorescent protein, |horseradi sh peroxidase, and the
l'ike), and the |ike.q|\WWhere pol ynucl eoti des are

detected directly, ¥heysgguences enployed will

general ly be subsgts of e seqiBnces (and

conpl enents) set
Li sting. The sel
speci es of cells emnpéa
constructs used and ation enpl oyed.
Exenpl ary sequences f le, Wt hout
limtation, SEGHsD T SEQ KO~20, SEQ I D NO 22,
and SEQ | D NO 23. The chalnge i nyexpressfin«flidvel is
typically determ nedchy conparison to a contro
expression |level, which may be either a historically
est abl i shed average val ue, orSbreferably the

expression l.evel of t.es I j ¢ s i
genot oxi ¢ cambaumt tedy e B dudRl, HIGHESDoFoqae
but ot her w sghetiegat-aelol deahd FaLCY -Bi oIt he ot her test
cells. In general, an increase or decreaﬁe in .
égglgp‘f-cham or

expression | eheterpy-Eitadlor” Breans &saralg
g?ea];n%flgﬁp %%cﬁg%a@%&nrplﬁan gig 4 19% Ma%qtoqlé.nRgl%}Egztntatﬁﬁe saturated

ess ITator gene signifies e
t @&highDEMOM(T, -ERhlikis e -gestiog] prettyl t-p-prdpie, apere-butyl.

4833427Q06R k d.it t ei t ) t
oRSPHGERY SRR STa 4y CABLDA £ S0P nyenblgh -

h S| that they are involved in cell cycle
rg%%W'tggﬁ gﬁg&gf%ferentiation. The present invention

al so provi deRherphcaetfamtydtous|ooganigscdvet,8 xplessethermvise defined
vect Qrs contai ni ng ., as.well as host cell ..

¢ YFEEAR-AR S £ T B BRI HEHAY IREAR, BRQU 6] WAL J1ab 5 163 Jhig dpout
Ccm@ro' ' @% ARV oBEaHSEH o Yraktr @RAbRsahR& PRIy pept i des
or’ /ggkenﬁ o{ thg F%ventfbn eﬁcodeggby the DNA. A

met hod for produci ng pol ypepti des conprises culturing
host cells transfornmed with a reconbi nant expression
vect or encodi ng the pol ypeptide, under conditions that
pronot e expression of the polypeptide, then recovering
the expressed pol ypeptides fromthe culture. The

' N 1 g, o I e T " T B r
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gene. Exanpl es of regul atory sequences include
transcriptional pronoters, operators, or enhancers, an

wOorRiAosiTbosomal bi ndi ng site, and appropri at e BEIJERIO&612378
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whi ch control transcription and translation initiation
and term nation. Nucl eoti de sequences are operably

I i nked when the regul atory sequence functionally

relates to the DNA sequencellThus, a pronoter

nucl eoti de sequence is operably linked to a DNA

sequence if the pronoter nucl eotide sequence controls
the transcription of the DNA sequence. An origin of
replication that confers the ability to replicate in

t he desired.-host cells,.and. lLegpi : L ch
transfornan?geﬁpg f@gﬁPFgﬁgd?dgﬁéggégg?%i|y 1B§nﬁﬁl§hnﬁc
| REPERAP AR dRbQrdl R netP b FSITHC Hedh s mdleculadbinngda,

a sequence encodjng an appropriate signal peptide

( @afHV@;, drclittit@AbITEE, (9)A can THG and Eordoisat ddC; anpabinol and
expression vectors. A .sequence. far a.sigpna 49
epuareral ae e oy BB Ak Suah o P A Q- THC-
t he, pol.ynuc]. goti ; . i [G30% S LATARYe

¢ AR AT PR B Blink CBD, R B DR QAR TR,

t LAPGbR[-B-mehtha-B8-ditsi DBl frdt ep-mendr?, B sliengl ohealts thereof;
signal peptide. A signal peptide that is func %p?ﬁl in

t land ferivativesthersef Inebiding asidsn@Rers, SIS FBUNGSy faff the like.
secretion OfUn?e%? olRIWiRE é_cg@ed hEREn $hOPRlasPeRhhEndis

cl eaved fromthe pol ypeptide upon secretion of 0
P@hyReRs dRahy @imbbigoidebther Hae taks-(-)-Ad-THE jos transafHHA -THC.

al so recogni ze that the position(s) at whjch th
signal pept itidess otherwiae sepcriigy! Rersindhe EesmctirR R-THC-

predi ct.ed by, compuyt.ers r . var ( LD
Fsadneraset JenRe ke iy sefho i G TR HIERERRRRcid, o
e%@y?ﬁﬁia@hgwﬁgggﬂbinantpolypeptide. A protein

preparation nmay include a mixture of protein nolecul es
havi ng di f f évsaistd hereiy, therrdirasg erystalleds)-Ard&lfy 't mpggs a solid

fromcl eavage of fhe sigpal . tide at re )

SiioEh oy LB oMo B prauat shrgre-{ R TR and trans-
POl y RERtS ' 68)-AYL HsqHRA°-THC that i
R Rl e B B ML AL IR R w05 e
0 & Blastl abyutr5et By metisht basedoa thetoted steight lof sannabimotsisr Matueed
cIonLn% and expression vectors fo use\¥truba hqyia%h. 1
f dhegpam, the BB PAGHR BRI et e Rl i, To'aR ahima
d L &g, CehitnPRHWR! guAl cal dog, nfdueelirmgrabbit,
VZS(%th&({)%‘l g&g&gﬁ%gﬁ? g@% (Iz\/hé%ﬂl}gi ! H{(Q% guevi gr, %W Yor E:ﬂgra 1
198fea piglete: fand és moamkrdtina sypstrestsandonps patfegblyer human
enpl oyed to produce pol ypeptides usi ng RNA derived

from DNA constru dj,scl qs herein. Pr r S

i ncl ude gram neg&'ismgi@%s S?r%rp A @-i‘ﬁhe.
Sui t abl e prokaryotic host cells for transformation

i ncl ude, forpexaPhveEhe pRdsknt iBamitibh tsdatssibicttods for making
Sal nonel | a typhi murium and various other specigs

Wi donipositines cremprisingRsdeasbatonh 88%oSyregigliraf dwss-(ary-THC or
St aphyl ocpccus. In a prokaryotic host.cell, such as E.
CoFins-Ga)- ol Hocpse e ik Ol el ofSAREbERithal

met hi oni ne rlﬁ%}ng UB b @i AE ithd iRERiRBRES TS @MdPhod d?)%ll;irising

r econbi nant ‘pol ypeptide i'n the prokaryotic host cell.
ThaioWihes Borpdsithdat comeprising (&)-AHL hndm tlotngsqved sestparate on
reconbi nant polgpeptide: Expressign vectors for yﬁﬁ in
praklray sefienanppase & Provissraranst(y-& ohigki 5 &ragsé ot -hofe
pheno&yg]c S Iec%ﬁble mar ker genes. A phenotypic

sef BB WaFRE “Gene is, for exanple, a gene
encoding a protein that confers antibiotic resistance
or that supplies an autotrophic requirenment. Exanples
of useful expression vectors for prokaryotic host
cells include those derived fromcomercially
avai | abl e pl asm ds such as the cloning vector pBR322
(ATCC 37017). pBR322 contains genes for anpicillin and

o o, - o s




al ., Nature (1978) 275:615; and CGoeddel et al., Nature
(1979) 281:544), tryptophan (trp) pronoter system

W@ Bwenisizbe et al ., Nuc Acids Res. (1980) 8:4057PCHEP2005/012378
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EP036776) and - tac pronoter (Maniatis, "Ml ecular

G oning: A Laboratory Manual ", Cold Spring Harbor
Laboratory, p . 412, 1982). A particularly useful
prokaryotic host cell expre$3ton system enpl oys a
phage | PL pronoter and a cl857ts thernol abile
repressor sequence. Plasm d vectors available fromthe
American Type Culture Collection which incorporate
derivatives of the PLpronoter include plasm d pHUB2

LSELERRY kP P 35 BAPRTHECEY AR it
5&%&?), A?gfi,@in‘&%élﬁé% Yhat éd]ﬁaﬁﬁbﬁdﬁﬁﬁiﬂiﬁ@ﬂg?ﬁﬂllﬁpresent in A°-THC
ress ra

exp I n yeast host cells, prefe fromthe o
S&Qﬁb@iﬁr;mms@ehan@alrge ifgloi’; pcﬁrhlplcmﬂse\rﬁ?bmgwhmtn@s-b)ﬁ -THC
genera of yeast, such as Pichia or . \ c ma
Shebirnsd i Y are AHoase to BToESItine (rA GhHLo NARP AL
ori gi n of plsi i on. 2m : .
oraR o SEL B R SRR Ly AR gy
PESTRI R of @EthPAaticHRAAHEISE Brdvidles R@L)Isitiyh adhprising at least about

sequences for transcription termnation, and a
s 88%diyattightadriteas-(gehelHE W't abl e pronot er sequences

f t | ' t her.s, . t f
et Pk TGRS o e SRt TR B PR ReiR DIt Seman_
et al., / . B emCERkent 4R80Yention red@ésio Dietlold €6r preparing a

gl ycolytic enzynmes (Hess st al., / . Adv. Enzyne Reg.

( 286BYsifior d8nprism teinisHand -dH G compBiiaghem (1978)
17:4900), such as enol ase, gl yceral dehygde:3; sphat e
dehydrogena§E?Wﬁ§iU%WH5§@Pn%9%@V§P§%gg%éﬁgg&ﬁgg é%%“@
ph fruct oki ; - 8- i S
e

t ChbRPERASS RilRkEn ﬂgqﬁmasmc phesghet fibmopgstalliso@DHESEIC.

and gl ucoki nase. er suitable vectors and pro ﬂé rs
for use in ﬁ@é@ﬁh@%ﬁﬂﬁﬁgnﬁﬁﬂaPéﬂﬁﬂﬁ?méﬁmﬁﬂ@@ﬂpﬂgo &ﬁ
Hi tzeman, EPQ73.657. Another o hve iS:the

g PIPELBE P SPPRLYIET ‘éo%ﬁl-ﬁn%ﬁ%nr?g{ﬁi—r% 'gggéc’rcﬁ)g{evgl SL@ Russel |
et al., / . aﬁb@inéa%!%g?os{tﬁﬁ%hpﬁ@&gzﬁyﬂgm Bel 81 cleting

al ., Nature (198 :724. Shuttle vectors repl igcabl e

i Bokehitogemsite and chiralcstionagyphasetoqunside adtasst(hyA’-THC
inserting DNA sequences from pBR322 for selectiqn,o

r @Qnﬁpéﬁtlp@ﬁNheﬁelE%‘ec(é%A%( 1y g@@ﬁ Sre %Y%%i}ﬁﬂe @‘A e,
replication)~int 0 '

The yeast o aufer (PoSGEHE AERE T BER RSN T e
digheshedt8CaStlinotnek Jdtheddeloppé pletithd. Fohexangflact wm-limiting
| eader sequence is often inserted between t,he,prormtefr
s eugthort for ahdinipgcrystelline (Eah -JEiteing bty ealligation fgory a first
Kurjan et al., .CeZ/ (1982) 30:933, and Bitter et al.,
preotbRsiPn AUBREAE Ush (1984) 81°5330. Ot her | eader
SQAMENSES - B! @Qise(+?4z\l9-1frﬁ9,l dnidtadion®1aReERld Wvert to provide
reconbi’nant pol ypepti des from yeast hosts are known to
t hogeallifie GRIA’FTHE at descaibed bilovendectigetBience may b e
nodified near its 3' end to contain one or nore
restriction gjapgder eFH'P%g%eWP ﬁ’Fd’&aninP%fejatFﬂEq Hrehpd ffe

| eader. 9 St T . Yeast

¢ SR RS S ST S BB B8, | oo of skil

in the art. Moevisusborpsiaodongistiese)ABai®Oyndbmelating
et al., Proc NatlAcad Sd L/SL (1978) 75:1929, 1978.
Theltdnhtesepatteain.a gint sedinaseplase & povideagrans-(-)-A’-THC
transformants in a selective nmedium wherein the

sel ective nedium consists of 0.67% yeast nitrogen

base, 0.5% casam no acids, 2% gl ucose, 10 ng/m

adenine and 20 ng/ M wuracil. Yeast host cells
transforned by vectors containing an ADH2 pronoter
sequence maybe grown for inducing expression in a



Chi nese hanster ovary (CHO cells, HeLa cells, and BHK
(ATCC CRL 10) cell lines, and the CVI/EBNA cell Iine

walesio®eifed rom t he African green nonkey ki dney PEI/EP100F1€12378
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CVvVI (ATCC CCL 70) as described by McMahan et al. (EMBO
J. (1991) 10:2821). Established nethods for

i ntroduci ng DNA into manmmal i an cells have been

descri bed (Kaufman, R J., “1Jarge Scal e Mammalian Cell
Cul ture", 1990, pp. 15-69). Additional protocols using
commercially avail abl e reagents, such as Li pofectam ne
lipid reagent (G bco/BRL) or Lipofectamne-Plus |ipid
reagent, can be used to transfect cells (Feigner et

al ., Proc Natl. Aca : = 1Y A9
SR <OPpe AL IeRt bR A5k B el S s Gy ARC bosed om
NRERGAI Aovi® bl s using conventional procedures, such as
t hose in_ Sanbrook et al 5 i{"l\/bl ecular Coning: A
Lisdosr(Q)-O1-F Hbanddtans-(2nAedHGyol . 1-3, Col d Spring

Har bor Laboratory. Pres 89). .Sel ecti f 9

t r ansf or mantVaetehhthy &%&Té&ﬁ@%f ‘?P?"i“ﬁ&&@éé?‘ﬂ"aﬁ g Erhdg%w ?'lAn'THCQ
t (e hifb e doRaEistRitankC-)-A"-
P R TATTIR fo Cpttay iR (1S ERpEDGS) Mk AL ©)
18B 4 84nH ). A°dBECT hblesnsepanndrgast sclvemtrio podvideesystallioh (®)-
as_di hydrofol ate reductase (DHFR) resistance. A

soi-TEle} endwkquidphasen for DHFR sel ection can be CHO

strai n DX-BIll, ich 4 S i g ks d
Chasin, Pr ognﬁg%erﬁég%o%ggg{ss%e?x%egg?n %ﬁ%ﬁ%{%@%%ﬁ
PhRp#Hish @ﬁ%sei%iﬁgfﬂb%oﬁwﬁtm@h%n@ﬁin@e i ntroduced
into strain DX-Bl 1, and only cells thaf contain the
pl asni d canabowingiarcomipesitipp coppiising (el e EHO A PRGIHING

O her exanpl es of sel ectable rkers t.hat . can e
ol G SRRBERC S & SRRl SRR IR Bty b TR

conf er ri j LRI s A4 TR CHAGed
BT AT R T ot oD R g S e R02 o
Seleabtab8monmnttdie basis of resistance to these

conmpounds, Transcriptional and translational control

squetoel -TEE apdireas{am tidde: cel | expression vectors

can be excised framyina . : (A
pronot er se ﬁeéﬁgieé%%Ae'h‘ﬁgﬁ@ggg@gggg %gbea@ng% %g? Qe THe
f g@;ﬁf}r&%-@g%ﬁmé% cry3AADR IS figst cBinpbEItion bortipristl trans-(-)-A’-
(SV40), d human cytonegal ovirus. DNA sequences .
daE G ethnf(oymi-TEICSwAd 2 won-pblag erganis, sofvsnt exupyifecrysipe ()-
orijgin, early and | ate promoter, enhancer, splice, and
p&y %&ﬁWaﬂlﬂBﬂfgﬁaﬁ%s can be used to provide other
genetic el enents for ' Of \ A9 (IRNe

d& [i@hs g&&ﬁé@%ﬁé %g?ﬁo(f)& rﬁ‘g@&{djt'izﬁls( SAETHC

sequence in 2 Rl an early and

| Ab&RuPFR BBtaflise 8fyStame (e M- TRy canstef dbtaibetiatmethbdt described in
are easily obtained froma viral genone as a fragnent,
wiiectiorcé. al so contain a viral origin of replication
(Fiers et al., Nature (1978) 273:113; Kaufnman, Meth.

Enzynol (1990). Smalle agnents can

al so be used, provi dedi’?ofhéé Ghlizth t 250 bp

sequence extending fromthe Hnd IIl site toward the |
site | ocat edAkRoted@b&4 Gry¥iallile (@)-AGHTH G tam, apbriecantiodiment, be
site is included. Additignal control seguences shol\ﬁ/rzwe %rgma

i robteoncel exgtoagng tansof)-AefEibmsbisus-Geded HG Bngrysta
OB e3 6P BT BB ABFH-h) S Bt dFES (Bl SrHIC TEAGR) POt organic

derived.f 4 ' i ) & liquid
A ERE e APy Bt ER S bl e LR AR 4P B
Agﬂﬁge{i S8 p@sith SAs B RIpASIng tradd-(-)-AP- THE) tedns-(ERAPATHCLARI2) non-
257: 13475-81). The internal ribosone entry site (IRES)
sequences of viral origin allows dicistronic nRNAs to

be translated efficiently (Oh and Sarnow, Cur Op Gen
Dev (1993) 3:295-300; Ranesh et al., PolynucRes (1996)
24:2697-700). Expression of a heterol ogous cDNA as

part of a dicistronic nRNA foll owed by the gene for a

S o, I~



constructed as disclosed by Okayanma and Berg, Mol.
Cell. Biol. (1983) 3:280. A useful systemfor stable

whe@h/obeel expressi on of manmmal i an cDNAs i n (RCWEP2005/012378
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muri ne mammary epithelial cells can be constructed
substantially as descri bed by Cosman et al., Ml.

| mmunol . (1986) 23:935. A useful high expression
vector, PMLSV N1/ N4, describéd by Cosman et al.

Nat ure (11984) 312: 768, has been deposited as ATCC
39890. Additional useful mammalian. expression vectors
are described in EP0367566, and in W91/ 18982,

i ncorporated by reference herein. In yet another

alternati.ve,, the v Qr n . i .

OB SR B LSS B Ooed by any koo
PELAGrAEWMlopspmetisdused. FLAG RTM technol ogy is

centered on the fusion of a | ow,nol ecul ar wej

ht (1.
kD), hydr opFipt éxampie. Ayseatiine cRirerH pr be ebiatog b (Sntacting a
PR AR R RS 5 A G s TAT THC S foh-potar organie
PERLLACTHE Rfder ARY ¢ § 85%{&%%&(; Hen0@S-WTHE, gRHrans-(+)-A’-

peptide nmay be rep y a heterol ogous signal

pPapid slel the nbe-adkr ossgicesobent ismotiedticaband dmebectagiiasieoud
signal peptide or . |eader ma epend on factors su

t Beauepialyotr sybgantiadly| Sétnilh‘?%ﬁ%‘ilsg% gh an F’é%ﬂﬁi tF?é‘ﬁ‘t('S)‘ngT He,
pal ypept i.de | ) i Xanpl

o PPHBER of Ble’ BrofLFbaEHAR g sp VU, bt s TERARIREC,
g dl1§1n fesireseate of 4 hed-pelar drgenis isgivenht, savheentided for non-polar
interleukin-7 (1L-7) described in 4,965, 195; t ;
sioggralc sobcpnbnbikeise, rarse)-duidH- i 1he PETERTE YEJORRoY organic

in Co t al. 1 . (68 .
e T T T e
364mp@, the type | interleukin- 1 receptor signa

pepti1 de descri bed iF US 4,968, 607, and the type |
i nt er | euki n-TramseGept-0HGeaprhe obtaiped Hemquiepl Bedpdiserhy

460, 846. The "i sol at ed" | ti . t
¢ sibeRe wRbohadsat R s e SR Sy petrel
?gnr&{u%ggﬁ%ﬂtﬁ d .%%asiﬂ%sﬁ V\ﬁ Hartiihnd Nse@ Wi GRRNBML, Udent Chab. Soc.

an environ ich it or they can be found in

NGB (1TT; Aplivis: Petent Wol 6pt i3k toklsehlighehk s
froe of acsobFaetart al i cat alsp b Phladiead) doSADhRn hethods

g?hé’lﬁ@ﬁ%ﬂﬁ Dot fififte £XAMRLEon ESci@rBHf inbhGRIIL Qﬂ)-ﬁ-&&fﬂﬂﬁt&,&dien—

reco I hant expressi on syst_ ens such as those . .
deisclritke dliwdiohvie thoy prasenge plan 4didentplysicuel a ppigriphrenesulfonic acid

non-re i pant sourc h n [

C s Gang PSh s U NSty Cpa by P AN 5, atent
cald .4,@,31% thmavlad & dihgesdtiohlogd)@WBID séih,a Ievis acidrsach as

for purlfylng a reconbi nant pol ypept.i.de or fragnent

wi B3 Fits@ yn aw tsridiobignt endstenhyrenis 6padiiens (see Yy Eatspt No.

ho S | oyed . I d i t
porpente Baghery gl A8 i RLL R AoRRiol RF \LERAI R0 o
medh ity o) gEnEmelwith HEl foort ibﬁalahycnobmp@mioﬂemw.
fragnent can be isolated fromthe host cells if not

savedicsthm et alf, Jodmt Gaemeicusd: 653U BT ardRt Meghawdam gl & /.

and secreted, . f 0, yAQn re concentration,

s Tiﬁ 2l Fj%@ﬁié&@ﬁgﬁﬁeéﬁﬂéﬁﬁ%ﬁﬂgb@c i nteraction,

af {4 RIAVARYEIC @i DRifid 1 etheaCddd&iled if ISearioat ngr aphy
steps. "As to specific ways to acconplish these steps,
the cul ture Trdi-(HrAl-TEC, whichienotdmosmtto aceut insithte, gan be

commercially available prqotein cqoncentration filter
f omadsdan ey SROHEQBRIGE IAINpBARCRPITEbR, reaction of

ultrafiltration unit. Follow ng the concentration
step, the concentrate can be applied to a purification
matri x such as a gel filtration medium Alternatively,
an ani on exchange resin can be enpl oyed, for exanple,
a matrix or substrate having pendant diethyl am noet hyl

[ ——— o - o o




bound to resins. In addition, affinity chromatography
Wth a matri x which selectively binds the reconbi nant

w@e@bosITe€can be enpl oyed. Exanpl es of such resP@BEP2005/012378
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enpl oyed are lectin colums, dye colums, and

nmet al -chel ating colums. Finally, one or nore

rever sephase hi gh performance |iquid chromatography
(RP-HPLC) steps enpl oyi ng hids ophobi ¢ RP-HPLC nedi a,
(e.g., silica gel or polynmer resin having pendant
met hyl , octyl, octyldecyl or other aliphatic groups)
can be enployed to further purify the pol ypepti des.
Some or all of the foregoing purification steps, in

B SR B R o2 o,
’ @P@mrﬁ.as‘btc. M6t 1973) AlferadtRRlD aasd-PHAt DHAcah b 6b@thed by

Inity colum conpri'sing a polypeptide-bingin )
pmethedndeatribdidniSevidnt 5.0 oretmibaismentnipase(tpiat THC used in the

PRI IO N T S
THESS,ROLVRE R AESneAl ducfof UOVEd froman affinity
C

usSi ng conventi ona echni ques, e.g., in a high

salt el uti o diefifee emdbdintdngnhatiralsyZRA’-THoarel thamaett)-A’-THC
salt buffer for use or by changing pH or qther.

cosedom et Grysleiaing Sep ean bnebiaingd a3 3 PoHieqhendtiomesphy a direct
, it vel i : 9
obeFie A B b ol PE & Yol BORLBLHHT i Roh e BRI R etk (e THC

pglaypeptide derived fromthe invention. In this aspect
of the igvention, polngﬁéide-binding proteins, such
aransHe) vt THHO egmeay idgpenshing ontie optiedl PURE ofiberrages gad the

ot her proteins that .interact \wd |
oAt Toie el b SR o PP R EPA PR e
S H&Q{ﬁ%& S Mt BuiRofe® hinG h)?f%@hﬂ@ﬁ@fﬂi&e; 8¢ faseric @agents.
simlar substrate suitable for identifying,

sBjpadaniting mettodp tior frgparipedeins€-) ¢ aFHE apd &gss-(+)-A’-THC by a

pol ypeptides of .the.invention.on thei.r surface. .
AR SR OBl R TRACEHI PR B GU T AELnRe pisgene of a Levis
| QUENLI90 NiQhBuRR d:G Pass. Crt. 3ok 9196 159r(f 919) ety deolgsis of
acconpl i shed by any neans. For exa l e, magnetic

M) bephieobenzemssulfomatnaa, 2op-winshA + R Eevith NaOH in aqueous

I | de-bi ndi j d hgl d,j
" relisa] G RSeneln blgn: A7 GrEr T Bparef SOt (1967)
S q@g&g@ggs of cell mxtures are contacted with the
S%II phase that has such pol ypepti de-bi ndi ng proteins

t (EEEABTHGahIbs obtaineddypobthpdpddsdaleddn Sepiéon hvent i on on
their surface bind to the fixe ol J de-bi ndi n
protei n and EEsoAGEER @h?ﬁeh%5ﬁ§m§£§ﬁidﬂgﬁéva%$ﬂggﬂﬂf'
D Ci ot tvobing, . . Y e
B

cqidsakd om sol uti on. Met hods of rel easing positively
selected cells fromthe solid phase are

K in the
attansf)-&nEQFp A9 example cssagristurg %r%é-)&rb?ﬁ% drans-(+)-A’-

S enzynes .are.preferab - i :
R R
t Qng LBAMING] b BrosRlel2-ALMifrabzbRifRGPENLATETEC (see U.S. Patent
Al'ternatively, m xtures of cells suspected of

c dNut. 8150171885 poF stpephalideamkisde §ghnq‘:gh(&tg| at gl.of. A& hem. Soc.

[ ti fi [ bated with i Oty d
NPT R T -

Id %g{%?etclte%n aifthb Q%Itgﬁtecfolﬁgﬁ%ﬁ% kgmgﬁsihg 88ks-QNR° NPT add¥rans-

ion to ensure suf ent binding to pol ypeptides
of the invention. The resulting m xture then is passed
t hrough a col um packed wi th avidi n-coated beads,
whereby the high affinity of biotin for avidin
provi des the binding of the polypeptide-binding cells
to the beads. Use of avidin-coated beads is known in
the art. See Berenson, et al. / CezZ. Bi ochem (1986)

A PNTN NSO o - T o o s



Most preferably, the polypeptide of the invention is
purified to substantial honpbgeneity, as indicated by a

W@ 20wglos37p6 ot ei n band upon anal ysi s by SDS- PAGEPCTRR2005/012378
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protein band may be visualized by silver staining,
Coomassi e blue staining, or (if the protein is
radi ol abel ed) by autoradi ography. The purified

pol ypepti des of the inventida-(including proteins,

pol ypepti des, fragnents, variants, oligoners, and
other fornms) may be tested for the ability to bind the
bi ndi ng partner in any suitable assay, such as a
conventional binding assay. The pol ypepti de maybe

r g’g %geﬁgﬁ C?Jelbec stéaﬁrfé% %%ogn 52n2§8§1t1§r§c<%n% ?na% the trans ( )-A°-THC,

C HeQFdnSRIH-NE-TOIC, Tah 8 @ MBARoldr GrgaBRCIol@Rt toép}dvfﬂtﬂ erylsialiﬁl)e ()-A°-
The Tabeled pol ypeptide’is contacted with cel

edplessi ng the binding partner. The cells then are

b asence of TRFIURI ALGr 1 BRI Heb by Cabed b e

S ' %HLEPE %‘Xﬁﬂ!aﬂ%ry CRRRE R &Rt e ﬁ&qst(hﬁAh@H'@' 18 pBdsent in

er ‘type of conpetitive binding assay
utm hingast fiadiabbalie] eid abolub? mivlan dfwiyalpats premolas g@mvdgnt of

a sol ubl g 4833427Q06Ri k / F¢ fusjon nd i nt
c @ap%(@x‘b Sr5G; g oBoBpE Hackmats 8 Jay T TH Rpgpent i an
1 f -
R R R
p Kﬂ}§9-(ramt1@raabﬂwr Anboditdet, thaces-(-Feh’ -TH949pre5éb:t 868) amount
be utilized to _generate quantltatlve resu Such

b tvout ﬂ@uagg%w@ ahepj 160 meler equlyalenty BT RRIPTEY el of (Far-(+)-
bi el a Y. riant pol ypepti de by
a sh%gapd ﬁ%n:%\e‘th%/réernﬁ%ﬁl éslrﬁ\a ?I ity to conpete with the

Nadahy @m’om@ Rs pr@senbirdi iouin® of Mgoubil meblageqpivateneper mdier
483342706Ri k polygeptlde of the present invention nmay

ahqdwbbnuﬂﬁdmsﬂ+hA9&FEEn|ng assay for conpounds and

smal | nol ec ich in it. actiyation.
(ant agoni ze) qnn]éwﬂ%fzf ﬁ%ﬂorbg?%%ﬁpdg&v]@ nig gt are useful in
' @ﬁé @ﬂ&ta’ll‘iﬁiﬁ%‘Steﬁ nncleéLaslphaw REPhhgecabohdignch ay Bﬁl‘anegn

bé used dentify antagonlsts from for exanp

c @k:ntgne dekanct heéarm egareaPoNS; desHRriRApding draaghtecélamsﬁi d

d
it e BEREop TG EE i AONRIARNY B O Riphatic
I egaRicarsngfor bhe mdB3B4RAEOBRI k pol ypeptide, or may be

structural or functiognal m neti c of the (§833427CI)6}I§2| k
pol ypept i de.InPRe e‘é‘h@@@’&ﬁ? éli‘esn ?ILFFE‘H%? sfuend pggd i the

rggtb‘llh% e S grgfess dsg%g Pbﬁﬁc@@l@mﬁﬁéﬁté@é" S8 another

onuc |nent of a method for
| d:ﬁiﬁotlfmd:mghe nnmpdlad ergnmccsblvamt wgd i the Gripgallizing Step is pentane,

e LR TN NP NS -,

p%m&pﬁge&% ﬁfedc@aaﬁa dibipishimgiae, of 4833427G06Ri k

to the cells, or“stinmulfation or "inhibition of a o
funct i onal rBepomset ofithe naepolar pxgasfc sphientesefl in hiilaystallizing

tacte di d
A e s L e
poaatiedadaaemp&dide ARk, ﬂﬁ'rx\éﬁ%‘ldr@@ge@ﬁd doWehyisgiebent in an
483 427Q06Ri k pol ypeptide agoni sts and antagoni sts

c amahnbsuffidient toffiredde Amdxtutd hafvurgwerTHﬁimpmﬁﬁth@ffomﬁ@om
i nst ant tio i de od, of ntlf
o Bihnst DRk Pty Sofeaein wiads oSt 7526 Mt Slefidgbly from

4833427&06Ri kby contacting the candi date conpound with
cell's which express 4833427Q06Ri k pol ypepti de and
measuring the 4833427Q06Ri k production. The

measur enent of 4833427Q06Ri k production coul d be
performed by a nunmber of well-known nethods such as
nmeasuri ng the amount of protein present (for exanple,
by ELIS#O or of the proteln s act|V|ty The purified

o N a



"rational drug design." The pol ypeptides can be
t hree-di nensional |y anal yzed by, for exanple, X-ray
W@ eystsd7be©gr aphy, nucl ear nmagneti c resonance OPCT/EP2005/012378
honol ogy nodeling, all of which are well-known
nmet hods. The use of the polypeptide structura
informati on in nol ecul ar nodeling software systens to
assi st in inhibitor design-aid i nhi bitorpol ypeptide
interaction is al so enconpassed by the invention. Such
conput er- assi sted nodel i ng and drug design can
utilize information such as chem cal conformationa
anal ysis, electrostatic potential of the nol ecul es,

tein fol di 0 . F I [
onbau 40k Sgbentiost biinent bR Fe sy A0S B 88 e
f%H_%ggIgfgaﬁktS@,mhﬁ to chelate or bind the catalytic
zinc atom~ Synthetic inhibitors are usually desggned
[

to contai n dheaélynstalizing Sterais gamichoueioy atEngady ajtgmperature

attached a ser.i § er .gro | t 141 A9
I L e A e S

5 P E%&ﬁ aPBithaghueto 48Rt DOVESLE;an a6ahBY drsieslinag] famngout 5
the three dinmensional structure of pol ypeptides o

f the
i hoerstto obottds0 hoks) i asother ergbedimest, okl 2aheus to about 100

synt hesi zi n ne | ecul.e t '

DA Pallel YLSBHEE bp e ORAEOR k87 o

mol ecul e as @Gl hednpbRvEe sEifeRit ioprsvideenistline (+)-A°-THC
met hods are Khown in the art and along with integrate

r abbmcabeys{78ME taskbue P0°Es in apthes embre e from about -50°C to

compounds/ nat ur.al oguc e enshvel °oC- and i th
10 £ SEBRLACE! BOhHRk B THRLE SRR PRELIE g o o ancte

| AR R Sm @boltessCrpoundseCan be tested for

ant agoni st or agoni st activity mﬁthg%.a hort a

) un
of time. ThdBechankBdedmEts e HIH &P Lifaripd out at two or
formats such _asf| : Msine trans-(-)-A°-

t AHSPEPPIESr JL ol eBPRERE T, HERPHO o T Et s e O
flygrescence resonance energy transfer, scintillation

proxinitygassays, reporter gene assays, fl ore;cence
15 quemeEHALTHE bR PolREorEaNe SPGENY BlepHz] dba DIst temperature,

subst nd el r em |.umi A S 185e that
e £ Seraren DS Bk 0 ST SEIE AR, belfe ha

e N AR theKRlpd sTTBINA 8 asiperhtunseaRPSC (OEhigBA) inoreases the solubility
radi oi munoassays. Honpbgeneous assays are preferred.

Algfdbezonpr ehended herein are cell-based assays, for

exanpl tid 1 zi ’

OSFIRLC ACERE S A0 P 8088t VBl . i
20 a%ﬁh@@ﬂﬁh%& oﬂﬂle&f@ﬁﬁb'tt&ie dan tliﬂndie(;:@bmaiedftg la(sbcfcmﬂ(ts)lpe:rature, e.g.,

activity(ies) of 4833427&06Ri k. Accordin .in.one...

aspécer lowet h ithpwtdhsinedimited iyt theory, %pgl\lﬁa&% e eyFeftl‘;ﬁg'boldmg the

f [ i 1A
t AT EBFE D emRe it of (PO B el el el B R MIRE O WASTHC
aciidvirbMoRb cARtAIBARAR 7 OpGidtlyphk yaepiritdes, ofttheadreixhuel can be

conprising contacting the test conmpou and th
4 gRetherrizaaRidd t9dhijhEFmeRiwF) ¢ & o Ps! o gp b7 Bolg] above, such a
exhi biting the biolaggical i Vi 9G < s

25 G sssrchaprReedg SRFR kbbbl PR A R AT

OCGMELgNCe of the biological activity, wherein if the

bi‘ol ogi cal activity observed in the presence of {he
t est conpounth atiefengrodirhendfransd-)od ol Bk apdltrang{ i t JHC are

that is observed when the,test. co und i

t oSl eI R s G R g o T ey g A
483342706Ri k. The cells maybe contacted in vitro or

in vivo. 4833427CQ06Ri k nedi at ed nodul ati on of

si gnal i ng pat hways often invol ves a cascade of

nmol ecul ar changes, for exanple as di scussed previously
wherein a receptor propagates a |igand-receptor

nmedi at ed signal by specifically activating

i ntracel | ul ar ki nases whi ch phosphoryl ate target

.y o S "




| KB), p38 MAP ki nase, and Stress-Activated Protein
Ki nase (SAPK/ JNK). Mboreover, those of skill in the art

wareensizend t hat bi ol ogi cal activity(ies) is/aPET/RPEN5/012378
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often induced by the binding of a ligand (i.e.,
483342706Ri-k) to a receptor (counter-structure or

bi ndi ng noi ety) present on a cell; accordingly, as
previ ously described, 48334R/06R k pol ypepti des

(i ncluding 4833427Q06Ri k pol ypepti de fragnments) can be
used in binding studies to identify receptor-
expressing cells. Such binding studies al so provide
assays useful in the i nventive met hods. 4833427@06Rik

o Bl 8 R R S S
f Q% stAng ¢H)- ASTHIOAL s&ﬂa@eﬁ:kd fremené dedidiphased | nt eracti ons.

Those of ordinary skill in the art further understand
t hat bi ol oglrxzealoﬂ@c@mbpdlmgt, ithecCrvatallizang Step & Garaeheytdp the

1 d
? ﬁrﬁseﬁcgﬁ ? ?ee c&s a q‘gﬁlca )? & % ed'clpfs&'ﬂ %ﬁ&ﬁs@@ qé Q&ded tc))/ the

iva et ur at 1 on) ;

thal @yab@bﬁlo%@fhdﬁf1£ﬁ1¥é @@rlﬁ@%@zmﬁWHcam«mm THC
|nthe art, and will also be useful in the inventive
metdhthd son-pblae oxgnic sahaenal Inrend efdogditmes, i 98 STYSHd iE)-A-
C%PI%JS“ ons, such as those disclosed herein, are useful

creeningconpounds for biol ogical activity,
i ncl udi ng SehepRisRds f)pihe@}&ﬁﬂﬁﬁin@@téﬂan&@@ﬂcbrﬁﬂiecbﬁsuaﬂy or
4833427&06Ri k. The inventive nmethods further enco
pesif®conviegtionst enatlmml tsahniguesaipciuding Buigip findicd /oy thin- ayer

anal yze agoni st.s~ar t ' : I, Jes »
Rl G B RS SR By RS ERDRY Ertrr. o,
ek @A EMP(FGE™)s ghLlidhit ghtoﬁﬁito gmpi‘;yc(tiﬁﬂ@”) Iiuaﬂraracﬂ fmectroscopy
a property of 4833427C06Ri k ,, an abi |
26 TRD Renbrorectosisiig Ramens) s ciiees REeH porance

. toicn hg- f@Jpect ed conpounds for an
% o woﬁg’élont[i% EL%urﬁoperﬁt&;’/f ?f 4833427C06Ri k (i . e.,
cont actl ng fhe Cowstadtiting Stapstan bewpwied dyt amedurad PrCSSUIe

483342/ CDOR k¢ pol ide_with. cell N
AN blecrr Bl SRS 5 S RO B e A P B i eizine

@%@Z&’ﬁéﬁbﬁta&ﬂﬂos@ﬁ&ﬂ §juRg whet her the conpounds
ct the biological activity). For exanple, the
i nvent ive nmnmmnmme@tnmrtmmpmtwg@reag@ayeq gom the

D TE IS B P R BB AR e
g?ﬁ%alhﬁmg 'Sté% N@DlhRERUAERNS fof fdﬁ?dvm%ﬁﬁﬁ&iéﬂ% pfie tﬁB:arrymg

are known in the art and di scl osed herein,
Sauttha rﬁlras;dhgangASKe}p igelnde eolpnehraspategsaphye(ses %103]:4 4) or

cont a St conp unds 427C06Ri k

p &K 3&9?.“%8“59"‘% Cgﬂ f’%@ﬁg%lﬁ bé@%ﬁm er-structure;
det er m ni ng 1R aﬁlaodlﬁt@nt estATTHDOUNAS TaC eB i(+)- NSTHC is
ability of 4833427Q06Ri k to bind the counter-

stcontattad svithdask pédrde parmyna rut e Crlibi’rt@h?lég StePonpounds
that affect .the b| I |t

count er St r &%f"ﬁﬁt Iﬂ?}g t?le\llne CO I na e{l%%ﬂﬁeqﬁétggdfor
gm %é:m@ tilsi(DOAS BHES beghrs qRPALTEEC {the 8A™-THC
seco

assay, for agoni stl c or antagonistic effect on
blPaxhﬁga’mmiMambd’\blaompmmgg one or nore of the

af orenent | oned assa er ivel nt i

conbi nat i on “RBRHYHS Aén‘aﬁfé’éraﬁs%) ?ﬁiéscg rat“B\(E)'A -THC
d | Jvater, and an
oG cawﬁ*atttl?%t%%?‘%%%@%é%t“‘t@f@%%aﬁ‘éi&?‘%?%éd
hefleiinetsl ngdradidd (he/fEaustiaSontacting $tap'T)rio firmon biphasjc mixture
(for exanple, an aninmal nodel). According to such

conbi nati on net hods, nol ecul es that nodul ate an
483342706Ri k bi ol ogi cal activity in this manner are

sel ected using one or nore of the aforenentioned

assays for biological activity, and assayed to
det erm ne mhether the candldate nDIecuIe(s) bi nd

A ONLNLY A PN™ P~ SN — o o o - T Y



that evaluate cell proliferation or cell death (and
conbi nations thereof), as described herein. Ml ecules

w0 b@b/oki7eel and t hat have an agoni stic or ant agpei/BP1005/012378
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effect on biologicactivity will be useful in treating
or preventing di seases or conditions with which the
pol ypepti de(s) are inplicated. Those of ordinary skil
in the art understand that-¥hen the biol ogica

activity observed in the presence of the test conpound
Is greater than that observed when the test conpound
is absent, the test conpound is an agoni st of
4833427R06Ri k, whereas when the biological activity

observed Z he presence of; o
Cromb it (0p S oBSTAS: Al (g MEShoRCIRAMI Pl conifiding
qerpeayund i s an antagoni st (or |nh|b|tor) of

48334§§G06R|k Generally, an antagonist will decrease
otransaf)p’t THEN act i vi ty by at |east 30% nore

f bly, hi b .
Peast 500 Modiouppana iy owsheb-rhis Pt tab i oy
a&oﬁ‘&?ﬁ%ﬁ %tSWekﬁadtyﬂ ies fr@fn BB NANGR:- c@ﬁ‘taﬁ?ﬂg‘ élbdh\bhb—)éaustlc

79 nore preferably, agonists will enhance

aphaséiifitg thyfisst olgais haywhivhdmppritésemapimypddy oaprdvestdt)- -A°-
50% Those of skill in the art wll also_recognizg
t AEIC &gwrirsttallizing fiom ﬁlﬁtca@@ﬁiﬂ@@% cQipmsipg fedras-bvERS, the

an onis pect | may be usef ul
fBFn%thﬁﬂtﬁ? Qﬁ@%?BB?PB CSOK%%? treat nent of
di fferent di3gasRustHa8cli méﬂ@l’@}@ﬁcﬁbﬁ@@ﬁse&ﬁﬁ deCarste Contacting
m x-and-read style assays that are very anenable to

r Sbapttypicalfytanges fram abowtdr teaBow09P SRl aleabsRpg molar

re |re4§ﬁparat|on of free from bound anal yte by nore
&Bi & t operations such as filtration,

c %F‘IT‘H(E Ugahb@Br @hboESBhiNGe alltRacoRdkadlSeal Eydrbxﬂde rages from

to detect a w de variety of specific bionolecu

i mbeutal®ttd (absut(liOﬁ chalati agyivetentsaten mplasteapiyalent of trans-A’-THC; and

TR P bR s T R PRl e BRS B Rt o ibolEs o
?%%@é{t %B’Hﬁ&}_l@iﬁeﬁtseﬁé}%&hhe&uwa@eﬂﬁ@firaﬂfsﬂ&S\AMHUﬂ the art

I gh Thr oughput™ Screenin The Di scover
of Bi oact i veNcSuhnsttmgmmpleB @ﬁWa&r-HD@QA feralqoballs jusefyhind i’

Cok ot coRa e, 287 SN AT SRR o TS coppipain

t hdtath th %ﬁ@ ERBBd R E HRERMBEmdcil e eloblidlis mkthaAsl es and
are suitable for the identification of spnall nole

drug candi daﬂ@sﬁm@m phodremisciipeicakal, usechidp the ﬁéi‘StchéontaCtlng

9 Olsgr& th ht
S&@?g'ip @%fsﬁi‘; saé%‘?g‘ ar etofil s é%h glf]%y%ﬁ g%teg%g 5 Q%Welg
(td¥ehd gkayaetal Hycﬁ'@kﬁstih%nﬁﬂaeﬂ\tmbddlmmthﬂteahwunt of water-miscible
|ncorporated by reference). The

0

 Trabel fsrormgbaut et to Sm N 2ERT DR HEETORGH 61 g weieht of the

ﬁ%&ﬁ%&%zﬁ&ﬁ@ hiaRiid %ﬁo?ﬂer%ﬁﬁ)oaﬂﬁ’éﬂt Sthé afbunt of water-miscible

actiivity fromcells, cell-free

prggubohisi fanis abah émiactako dtiont 40 pass b}C‘@Nghl hasechon the, weight of the
reconbi napnt antibody libraries (or libraries
c o] meighh ﬁﬂﬁ?ts of antibodies) and natural product
m xtures. Thg frﬁ) 1 &N (REHSLiganBYBIR oR@dni @lvents
or nDdified su strates I gands, enzynes, receptors,
etuzefudin tihélamtliw@mﬂhatdgsStqf mt:hlée itresrtcarpoldroyganis sivendy

wa be .Struyctu uncti o
RV 06th¢ *&ﬁ

p%ﬁhﬂﬁ&&ﬁ%&ﬂkﬁfﬁ?&ﬁﬁﬁéUre Potential ant agoni sts of
the 1 nstant invention include small nol ecul es,
peptides and anti bodies that bind to and occupy a

bi nding site of the inventive pol ypeptides or a

bi ndi ng partner thereof, causing themto be

unavail able to bind to their natural binding partners

and therefore preventingnornal biological activity.

AN oL e o o e s

ﬂ]x oné emcbodlment the first water-



and may possess a nunber of physicochem cal and
phar macol ogi cal properties which enhance cell

w@ewensxbé on, resist degradati on and prol ong tP€i/EP2005/012378
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physi ol ogi cal half-lives. Antibodies, which include

i ntact nol ecules as well as fragnents such as Fab and
F(ab')2 fragnents, as well as reconbi nant nol ecul es
derived therefrom (includin0antibodi es expressed on
phage, intrabodies, single chain antibodies such as

scFv and ot her nol ecul es derived from i nmunogl obul i ns
that are known in the art), may be used to bind to and
inhibit the pol ypeptides of the instant invention by

bl ocking th ro | a Si: i a tin |
preferable ?Rg?nsﬁg%gﬁgﬁgg%Fgg&ggg e&%%ﬁ??e , aﬁghﬁgy§'
praiticdyntacting Stdphepiasly i detinesbeat ¢ parttaaboufB00 parts by weight
anti bodi es of the pregsent inventio naybe'gfsggred &¥
abasedon ghe/weight of the AndiHC; o angih danenysthg amopplal yvater-
herei n., . Addi t.i onal ex I cang ;
aleiseiepreanics BR’ﬁrétrlg i%rﬁ%a%%yfgeg t nolag% edg}?dagrg %&@%ht based
cgﬂgggﬁggﬁbﬂmkbe tested for the ability to nodul ate
48334276Ri k activity include, but are not lipgted .

t & - TEHG; o yal paather enthedimenisdhe appwat of yeierripymissigls,organic
nol.ecyl.es or .peptides), ' [ L
ropigeiE o BRLRPHG bieb o eRs by JRHR 8ol ch A6 bight ofthe
t wpitgstk |y consisting of from8 to 30 nucleic acid

residues). Peptides to be tested typically consist of .
from 5 to 2haangicreactiosiuerem baicaBiecy; B dngthods known in

nucl ei ¢ aci d_nol e can... i | Gas@ieOand
U4 B RO E00E SRR
ngtihReend fadiliging NMenpingnThaGaintic Coathctiog Stpeen afsobe carried
anti sense nol ecul es that. inhibit the funct.i or}al traction. in 7
expt b mietheds psehipdon awatigudragarifeSeh &8 AP UnksiEstion.

° zrkgbgﬂ;? r%n%_f/t[o to?bﬁ@m.t Pansriiate amh 483992y @adiike contents of
- dependent cefl'ul ar response. An antisense nucleic

acitdctimmk ¢éadorgoraied heirbsefpreme t hat is capabl e of can

hybri di zi n o the.target. lequle t

Vet son- Cr | R B4 sl PRAYEE PRIEY £ s EE Adiom ehggt 025
t Iﬁ%ﬁf‘s_ocg abStISBHIAL: ¥EADbther BRLENM AR RSN hivie 0125thours to about 10
re

ative to its normal orientation for transcription
arncumsy aekipraothen pmBditimeat Son Frout 2P hparsde Aprw ry

to the targ .mplecule (1. e . BNAL behture of
of the anti?@?Rggﬁhggpgﬁ%ugg$%pﬁ%yg%%ﬁ% céﬁ{ﬁgiﬁﬁ%ize °0

t GrdR8b&RINYE tto HHRNA 100 PECinl a@othbr @nbdiMants fromCGrbiook2(5&ste about
pairing). An antisense nucleic¢ acid ol ecul e may be

c F8€ aretiadmpthenembedimentyfrog 3ooat &h Rﬂégeu'&foog?dedt hat

it is capabl | L0 Edh b GrBEPE@SS b c & prdssure,

t ar get protéﬁﬁ8£?§g%gépﬁg%§$§£%nse oligonucleotideépto
bextsesarriegrasnet ¢ apibpual nROpktde)noactlevtiédiersssure. In one

| ength. The anti-sense nucleic. acid nohecglqugn p@%&xe

wi gbasimenthtbe 43Pt FontAHmg SR CERiCE Bt TP HSEAISHY BEREe-
orientation) { S8 L2 88R T onlREnFSpBah bl Gesdlitoted using
wi || typicafp§ﬂggg§?eater ?hah égbut gg%f#%ut a hi gher

i denbedtional gbliniguesas describecateive dotthe Erységdlieag SR of
expression of the end nous .sequeng ubst ant i\al

greater i denanpths ewggﬁmﬁﬂfawei%&&{l 8'873/%: i g“ﬁ?%fo r %th ¥d of the
t hoy R o"?lg(ﬁﬁ dhtdcHER trel McoMOUE LalicPRsde with an
pr%@%??ggeﬁ%g% [ %@% UCF%%C gci% nnl%culqs (:.ar)l?jﬁ .
POsS@&Sprovide ay meidaedated dlgpholitplsse t Méthest bejug limited hg theory, it is
i nvention can be used to screen for ribozyne nol ecul es

t hbalievethitBt t t he functi onal expressi on of one or nore
MRNA nol ecul es that encode one or nore proteins that

nmedi ate an I L-1 eta dependent cellul ar response.

Ri bozynes are catal yti c RNA nol ecul es that can cl eave
nucl ei ¢ acid nol ecul es having a sequence that is
conpletely or partially honol ogous to the sequence of

the ribozynme. It is possible to design ribozyne

o o " o o o R I A - " o, - " 11




herein by reference. Tabler et al., Gene (1991)
108: 175 have greatly sinplified the construction of

w@ at0al05376€ RNAs by conbi ni ng t he advant ages of PCTYEP2005/012378
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anti-sense RNA and the ribozyne technologies in a
single construct. Smaller regions of honology are
required for ribozyne catalysis, therefore this can
pronote the repression of different menbers of a |arge
gene famly if the cleavage sites are conserved. Anong
the uses of polynucl eotides of the invention is the
use of fragnments as probes or priners. Such fragnents
general ly conprise at |east about 17 contiguous

DT A 2HCE PEB e BoaroR g QB Fhasf R FRRhE exfiples

C Bﬁﬁ%eglﬂ QRls MRl R QUthid @8id0ohcefic BNG, SR ke Irbskaus®diment, the

honol ogs of 4833427@06R k from ot her manmal i an speci es
arelddoritriergeidat ed herein, probes based on the nouse DNA

sequence of ﬁ?@éﬁﬂ F%%fgfééﬁg ?rﬁguﬁt%uﬁ%eq{?@o gc%e apH

libraries d I an specl es,

C QP HERLALE0ES t0CdbREE9 SREGotRr BYibbdifiess theourid B(aﬂdedqmem amount
Usi ng know edge of_ the genetlc code i n conbi nat.j on
@

neliciehioaehisee apHdeE ghewdds ekt & 5 P GUPOLLRRY e acid
te o |
opfegdgiﬁ@ 1 & Sh R BECRAL LIRRIGEN §Pleoﬂ%ﬁﬁ? 4687 S4bbuts.

es are usefu rimers .
pol yner ase ¢haidthdreadiod it (t Tmememtlmmahod of the
fragnents are isolated and anplified
ppesserttinyentien furthsr AeRpPHEes &@@acti% the %ENQFW& 4@38’8%‘??15% with a
for any disorder nediated (directly or indirectly) by
dé?u%@lve or insufficient anounts of, the genes
C eydt@Sperickiblg of ganidwlyeat yonfoch €D tai sdwdcirgmn@phasv epmnpuFing
Di sclosure herein of native nucképtlde sequences

péiam{ A T REChaddi) sreidfregied alcohole s, and the

repl acement ol?lgl {nigvg'xﬁl!ﬂ RO IR oAERG Rl R I Bfgaﬂi%@%ﬁfents
may be detecC N VIETo di agnosti1 ¢ assays, and

C QiREraT fos aontadting thahdiderented hoholteptmeetocioom adsuescmdasgmc phase

herein with that of a gene deri ed from
s Gopwesiag tigps- ﬁaTTﬁg }n,qugdg t}gechlcg WPTEHES SCS‘&%‘E 3@:}3‘%&;;1 above for

u%@f Hgstaﬁl%r%?t%ﬁ 8o 1%%%‘?1'1&5%%@ Qédﬂﬁ%a‘?ér-ﬂiﬂxhﬁmble orgamc
ent’ on e antisense or sense ol I gonucl eoti de
C @BRehtsis hgptands | Tig! ama@int aﬁﬂmdwptat—ynmaﬁcém otgemsequemed 18

(either RNA or DNA) c et MRNA

( dupisally léfromieoeahp?% é@% %@@Q@ﬁ@iﬁf Weigith b Sl o Welbht of

S%ﬂg Barfd A@?ﬁgc e&%&ﬁ??m@‘é&ﬁfeﬂ{ Rk a{n%ﬁlﬁ‘ %f %%?—%ﬁ%msmble organic
i nvention conprise a fragnent SEQ | 5).

Suelveat it fiagnivout § pae tabbont 60 pp]ts hseweght lbasaé Dn amm1g11tzpf the

nucl eoti des, preferably from about 14 t out

et 140 arfi oBashen Agbodgneiir hy mEHIL T L Ttigpblg organic
S& ngv Pk 'ﬁ%%{]kb%lu??%bxq €0 aRF ?S es by %e%%sé@ gH nght of the

a given proternis Tor exanpl e,
Sttﬁn@-@rm{@omod%@aﬁr foResntadtib@8By 48: 2659 and van
der Krol et al., BioTechni ques (1988) .6:958. Blndi g o elud
arrcidsented dlpohodiapbass Wil srPBG PiFEImHsGiblp giganic solvent include

b PR PR R e o e on by
one of SeVerIﬁ|an8®ﬁ§1r1§1nbdmﬁbmgtmgk9éﬂﬁl@@0ﬁﬁcai&m@ddthbd ofithe

of the nRNA by RNAseH, inhibition of splicing,
prieesntingentnfirbericompsites e p#eERg %‘Plséwné rorganahase frgm the

AL eSO oo Dol BARE 75 s AANEL B0 088 ol phase

orgsamse ol i gonucl eotides further conprlse

ol 1 gonucl eoti des havi ng nodi fi ed sugar phosphodi est er
backbones (or other sugar |inkages, such as those
described in W91/ 06629) and wherei n such sugar

I i nkages are resistant to endogenous nucl eases. Such
ol igonucleotides with resistant sugar |inkages are
stable in VIVO (|. - capable of reS|st|ng enzynatlc

N . o - s



anti sense ol i gonucl eotides to nodify binding
specificities of the antisense or sense
w@biogosres eot i de for the target nucl eoti de sSeqPERER2005/012378
Anti sense or sense oligonucl eotides nmay be introduced
into a cell containing the target pol ynucleotide
sequence by any gene transfer nethod, including, for
exanpl e, | i pof ecti on, CaPO4-22edi ated DNA transfection,
el ectroporati on, or by using gene transfer vectors
such as Epstein-Barr virus. Sense or antisense
ol i gonucl eoti des al so nay be introduced into a cel
contai ning the target nucl eoti de sequence by formation

of .a.copnj.ugate.with a |i i_ndi
ee R G Blete Tkl e eI BB ) e the fns
met [RRsé Aehubealcthilicasastivathabé. mh frecseparatioefibm the acid-
surface receptors, growth faqt0£s,.other cyto#'nes or
ottheted ploghelirsphan thexrepend erearie phassis HpieallX duf BYee &
Pr | ¥ o600 ' ; LORNGE R0 Ghae vkl £ agent
qBBSTRBE SoEREh HRZH ARk AR <ok ARARUE NG TR, ER o

5 tlhegl Ngg8Ol, ®ivigsay. nol ecule to bind to its

The sense. o anthgembe gnosad dot BuriBretep 1o ofthe
go?ésgl%%€&1ti\éﬁr L cbAbR ésllgn@e%]ltﬂatinﬁl{e%&ﬁ&ﬁ'o\‘@lﬂo pliase to form a

nse or an antisense ol I gonucl eotide nmay be o
i Rbheauard sbétnd oo phasoodmpriimgtratse-A’-dilfet A non-limiting
pol ynucl eoti de sequence by formatian

f an. ... .
o Imheiaerliesel fpirenpsnsiaging gﬁ%qeggp’d organie ggqsp pugistillatigp, When the

9 / . . . . | . . .
10 . %ﬁ%q%glib%gasn]%@éa?g ;lzcg)rlgé'néllﬁs d 'l@ﬁﬂﬁﬁlaﬁbhﬁﬁé‘ ditipstdndt@n Ug}k/}b&ed out

oCiated wwthin the cel
ant eledage prusirt,iapasyphefRoprpsant, iod ebredficadipsesguiss dp pne

reTbodig b distigeg b ErBed ik At phe S e el SR ter
M oliftheNdle f%l?sﬁﬂaﬁdih iPUAAEY otih@ redueddl Pesfre.t ner

proteins by affinity chromatography. In particul ar
enbodinentananmbmynde&ueM(mnA&ﬂ@£§8ﬂﬁﬁ@§§@ﬂﬂﬁ@§d0fﬂm

15 ihgr%gﬁ%imggggﬁrig%ﬁggpaﬁi%t ; gzﬁ{}cgé;gprg%ﬁgfpo%ﬁt&gﬂc phase

prgegdures. As one exanple, chromatography col ums
contal ning functional groups that will react with

f unetpodaalrgariosyieeno to fmRdiscirgasit demphEiipiscERprising trans-A’-

proteins are avai.l abl Phar maci a.Bi ot ech NG. 3.

PGt e N 1 Ty SpoRmAL A Yoot e S degpiheg above
PriAYRl OrysBRiAhSSHE $RdneRNBIlat Sraahiachest. to Protein A

or Protein G containing chronatogrgﬁb col umms tgFou h

20 i nteracti on Inianhthehembalimoitethe. transed pbHEpspd ingihe C

finds use in purifying or idepdifyi cells that )
exipeication M%h‘%d%of?@’rlé%srtf%’é'r(%& THE. de efSbpptaiment,the trans
PolypEpt [ 9_'@1?#1&‘ iBeflioR A iU EAnRE)-A°-THC and
cd#uﬁﬁe%ﬁggﬁﬁ 8§rap ygﬁéﬁ?@§ﬁ2¥a20€9%§ 5% suitgkle o

S URSTsL@Y.0°- T, BXabieeembbdin@hi, theiaisas JHEC esediarnthda’-THC
coated W th the pol ypeptides and held in an incubation

v edwdlcatibm deghodecomapgisest i ¢ fi el d. Suspensions of cell

s T T S R e s
POLY AR %ﬁ}lﬁﬁbﬁf l@.‘?@ to SRIuk $.28H6185& Mkl drikpdd inudarmtguivalent of

partner on the cell surface bind to the fixed
polrytpepdiAdadiCand unbound cell's then are washed away.

Al ternatively, the polypeptides £ e nj. u d,ta_.a
det ect abl e apiher Plﬁé?fﬁnﬁ&h ﬁ&t%d?ﬁﬂbﬂ?”g’g?‘{l@gﬁ%ﬁ’ﬁg of i
tested,.for bingdi . expression. After
inEﬁﬁaFPBﬁFgﬁﬂ gﬁ%ﬁ ié%%?%d matter is removed and the

presence or absence of the detectable noiety on the
cells is determned. In a further alternative,

m xtures of cells suspected of containing cells
expressing the binding partner are incubated with
bi oti nyl at ed pol ypepti des. Incubation periods

e oy o, . a o



protein under different conditions. For exanple, the
pol ypeptides may b e enployed in a binding affinity

W@ tawdps3i766 neasure the biol ogical activity of arp@i/EBiNg012378

10

15

20

25

partner protein that has been stored at different
tenperatures, or produced in different cell types. The
proteins al so maybe used to determ ne whet her

bi ol ogi cal activity is retakhed after nodification of
a binding partner protein (e.g., chemca

nodi fication, truncation, nmutation, etc.). The binding
affinity of the nodified binding partner protein is
conpared to that of an unnodi fied bi ndi ng partner

protein to gl .
modi ficati o'ﬁ %bg g"g %riirz?q}élatg; TI—t(gFo%mﬁrst organic
Pahpition 1|ﬂeanth'rdﬂuﬁﬂé1ﬁﬁheﬁQb ipYdviide Déecand bivdhitGoppposition
proteln thus can b e ascertalned before it is used in

acoepeang () TG afidiramxEi &H%Vhﬂiﬁlaﬁh@ﬁmﬂabﬁogﬂ(%lf

g Pasph g el B T P A LRSI By rpamote

%&ﬁg tgt oxi c agents, drugs, radionuclides,
ores enzynmes that catal yze a calorlnetrlc or
fhﬂ@%@ﬂ&kfﬂdC;aattlon and the I|ke with the

nt E'nﬁgldagpg TR AL L Rad A5 e ey BHEG epystallize from
gt}bet fgl§t Ig%uE Iggl{glggsﬁ&f({orbmg) e ngft@flmﬁﬁ%tﬁgﬁq@@ BSdescribed above

somal i'nactivating proteins,
”ﬁﬁthEhﬂ&ﬂﬁﬁﬁQS&@ tri chot hecenes, and derivatives and

f t h Rad |
AR ORI R T A o R

| te 1311 -
ERHpH e SHioR Setiss SempHeS nr pshd s PR and trans (-4
ar é?blérystgl%%@ﬁomné@rﬁrst 186Re cokfRion2d gﬁhf;lde?cl?&llme (£)-A-

. Such agents nm e attached to

t HEI(ad gtqselpbemaow fathe §wstaélm41eg Stsnywheteipr{g) the first organic

pr ocedur.e. ol ypeptide conprises functional groups
oﬁOEWPﬂBO%EWBpggae chains that can b e reacted with

f ‘{2 dA @land &%9&)0&9-@}1@6 ghd @ tiaaeds-(oAT THO is preatme i first
or exanpl €. Alternatively, the protein or
agegnicepEsiEni inan iamexnt fgorg @h@i‘fé)t B torabgpt hehmglar equivalents

desired reactjve unct na oup. The derivati zation
waxfrmﬁsaéﬁ%wélﬁ?fa%ffﬁ Yok iﬁgfof the bifunctional
coupling r e%ﬂ%ﬂ&tﬁe%dﬁgkﬁ feinRhlias Rilnes 4638 mesd for making

mol ecul es to proteins (Pierce Chenical Conpany,
Rﬁ@kﬁﬂhﬂ:@ﬂlﬁ’EHCAmmmmmag of techni ques for
r adi ol abel i ngpr ot ei ns wn. Radi [ net al
maybe attac r?gl@wtngg s ngsanﬁl);ra&g .ﬁ%x 'ITES%G Ttoaclli}'s alﬁze from 2
unctlon chel at.in 2 RtAS 1&@? |2 TN IaHE 8 h6R-pol
(iogfpr?él 188|comgr1%m %ﬁ%ﬁg A Tfsl_ilﬁt rmd;gagnost Ic or potat
éﬁﬁ@éﬁw&ﬁ %@ﬁf&bﬁe&&ﬁtﬁﬁﬁ@&yﬁ?omd:ent l'y I'inked) are
prepared.” The conjugates are adm nistered or
ot her wi se enmnphayiadhé amA(-aNolTHC andphoprnsta-& oFHE pere obtained
particul ar application. Polypeptides of the invention
oe used in developing treatnents for any di sorder
medi ated (diGeghlyneh bﬁ}ﬂﬂé& %G&F)Wlh@ﬂ/ célep@aigd Wea filbt organic
i nsuf ficient”anounts of the polypeptides. Further, the

pathypepiniptsngd fitshevatemiemisodirie n%’an@eﬂob@ébl apéh (i1) an alcoholic-

d | t t ts f d

e Moo amEdERr A T B g Brbebe SF ke "

pol ypepti de. y 1 P"Hg{ %%ﬁgttﬂagm—%p 'Ith-PF ah@ﬁfe%tnsJ(p)VﬁhTH@rﬁom

may be adn1n Icted wth 'such
duﬁgﬁﬁgﬁ@ﬂ;&ﬂ@u@ﬁhﬁﬁﬁﬁﬁjdeS may al so be enpl oyed in

i nhi biting a biological activity of the binding
partner, inin vitro or in vivo procedures. For
exanple, a purified 4833427C06Ri k pol ypepti de can be
used to inhibit binding of endogenous 4833427C06R k to
|ts ceIIuIar receptor Polypeptldes of the |nvent|on



pol ypeptide or an oligoner conprising soluble
pol ypepti des of the invention. Conpositions conprising

w@eooefszes i ve anount of a pol ypeptide of the pPEFEP1005/012378
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i nvention, in conbination with other conponents such
as a physiologically acceptable diluent, carrier, or
exci pient, are provided herein. The pol ypeptides can
be fornul ated accordi ng to-R&fhoewn net hods used to
prepare pharmaceutically useful conpositions. They can
be conbined in adm xture, either as the sole active
material or with other known active materials suitable
for a given indication, with pharmaceutically

accept abl e Elluents

. {
and phosphat® ffPe F%?’Igh‘foﬁiﬁoéhg’}% coﬁllpelgmg?g’thea& T P%-THC
Eer%ntj ts][]feftflagé ?hk(): (Fﬁ&?/(ib) adj %ﬁtﬂ g@gﬁ%}igfg)aggzrs? }Vg?ts
Sui t abl e fOl\[ﬁﬂ]hc&islfOﬂﬁ)rrhmg thhmemmmtlml asi thpgmounts

I ncl ude those descri.bed in on s Pha cal
sang five &F 1rsi Biaferdppmige org%t&%s ,Iv%qterﬁﬁls%ﬂeﬁa;lﬁéﬁ h water,
Eﬁﬁ& a11 Et%tal b dt%ggie 1h(9ﬁde ﬁHg‘d&é&ﬁ'ﬁé‘anbe@ib‘i ted0ald€ic Contacting

conp po yet hyl ene gl ycol E) nmet al ions,
orStem &mﬂaﬂﬁmmmfor sEphrateg ite tca@nﬁo)uh 16 pod thestrans-(+)-A%

(ﬁ@a %gEn: t%lf( gl%e]gqlgqgclf%gq%&}aé? 311???16 41 )fdog) el théj ﬁrs‘t composmon
Cgﬁ@ﬁ é%gg{és mcel les, unilanellar or nultilanellar

vesl rythrocyte ghosts or spherobl asts. Such
c @fmw)wmmac wird theitrefb-GERA eTHﬁ,‘eomg;squmd i bthe non-polar organic

solubility, stabilit rat e _of \Vi
¢ apbreprineliie thoee daserbesabave dhe A riC ?ﬁ‘&ifs&?\ﬁ‘m%gth"d
according t g)r}g]@ Pﬁrﬁeﬁn ggttaﬁ'ﬂg l(c)c E Hl@d in the Crystalhzmg

COfT'pOSItIOI’] e 1nv 1 on mnl stered in

ArferStinlRRESar RN KRN the 1guid fHas b}&tnleghodphnm artht byt, Mathods
by i'nhal ation. The term "parenteral” includes

i Hpesprsting éleg:rystaﬂms%éttﬂﬁ@ét%n theﬂtq:u%@tﬁ‘é%?d‘tﬁlte e.g.
A PR % oAl o bS5 S -
hﬁt@ i0e %féurt?dnyt@kﬁdutd plibst bg ﬁactatuohecogm ze t hat

er es of ocalzed adm ni stration g.,
intr aart [ cul(?awsta]ilmt (@)eénglCaﬁormpmmta@ HIZlng Step can,

intrace i_ntracerebroventrjcul ar, |
i rﬂp[tlgg%llym ¢ waslﬁafl %I‘ @té%ﬁteta gNas‘t ﬁéjlygt?meﬁtd seé%?ryeﬁ%/on? ke liquid
gﬁ Ha@P S UWe8lribeB RV, Ahed E@'E‘tﬁﬁﬁx!et(ﬁﬁm—@ﬂ@bs v3Béd the temperature
mnistration by one or nore of these routes at a
si dfehaeguniowaslljelvertican vary. Jiypwaby, th¢ washdeg, cwhemdpm,y; carried

ORI NE AT NI T T N

| TRl A0S, éﬁb&ﬁﬁ@m%ﬂﬁﬁaﬁ@hﬁeee@ tAUS BOI0; @fd imnartoliieer
pertinent art will recognize that sui tabl e dosages

wi drhbodiment, flepehditng0Upimbout P Cact ors as the nature

of the disorgder to -pol
wei ght . age, Wleése(%e 1]5.1?81%%%1 agﬁ s&%lggpﬁzhﬁieltﬂéjﬂon polar
adsfshiis ké1eértPfescib&l Avive aIryoxfkrﬁﬂﬁ)dﬂaéntbthe degamicnwvashdolvent,
according to aninmal tests, and the scaling of dosages

f owhérueee, iadricaiager ation i s perfor med according to

art-accepte racti g .
pol ynucl eot Id'[]kge sepﬁrageﬁai} gmogl < Sy gﬂtz%n%g abcﬁ {39 The drying can

f Ol'SéTyajrﬂéd QRS AR sFAER FORLRNPtanally wilNAhemi € a sweep gas such as
formulated for injection, for exanple. Moreover,

i néiyais hitmgent, thﬁhmnotﬁrgon,dlrrhlmlykes A ltdmatiyely thegf-AgIEC can be
awar. e thﬁit cleic acid compositions (including DNA)

ar @rigda s “GFAJB‘S?S%‘&‘FIS and result in the expression of
protein in or near the area where the nucleic acid
conposition was adm ni stered, the inventive nucleic

acid conpositions will be useful for |ocalized

adm ni stration of polypeptides encoded thereby.

Anot her use of the poI ypept| de of the present

o o N -



identified by studies utilizing the inventive
pol ypepti des have utility in treating or aneliorating

w@2e06a8379@r i ety of di seases and syndrones i n wCTEPEHD12378
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cycl e regul ati on or apoptosis plays a role. Anti bodi es
that are inmmunoreactive with the pol ypeptides of the
invention are provided herein. Such antibodi es
specifically bind to the palypeptides via the

anti genbinding sites of the antibody (as opposed to
non-speci fic binding). Thus, the polypeptides,
fragnents, variants, fusion proteins etc. as set
forth above nay be enpl oyed as |nnunogens

QLSSH?:QgI?§h1 f%ﬁ??gggg}ée agneﬂ%g%%ﬁﬁg %Emuecm1

T Yl Off yPials: lﬂﬁb?»dry ?th&i)ﬂ@&' Barfd R Gutdieh &fnﬂpdﬁﬁﬂﬁeﬁom
or epi pes t hat icit the formation of antibogdies

Tateme-25 10 glanit 65Hatie ﬂmth@nﬁnstdﬁm@‘ﬁb fromaboily B gbeyt PREG: and

i near, or o formatio C us). Linear

et AOGHHEE I& 2 1@8%&8@"&“ ggust?)na‘ig% JEleé 5{sU‘ez‘gtl on of anino
aci ds of theypehikpaRtd-ie’ - THE bBtaiea e tiFeltystaklizingrStep
di sconti nuous epi'topes are conposed J am no acids

seqhprines af lleannatimftﬂé%ebbt wmg@t offisanst(-t he TH) apdérsns-4o)- -A’-THC
Sg%legp%rt‘f%qo?ﬁr agone: o gnmsingiy B anBher eiadip e -a>THC
Qt)a%gg i the %%%ggt?lﬁFi%é réo s@é@tl leSRhpEt b@% by wéidht of trans-(-

I ns have conpl ex surfaces
t m%mm;w efid Rhinse(pi) NO{I#C avwilloabtthetdtd aqeiuntofmameshingids.
however, due to the conformation of the protein and
seeather amhodEPARdBE  the nunber of antibodies t hat
a bi HIHE 1
SR IN AR AECRRLAPARES kD dnm Al ooty

et al | nruno
Bwe gyt tr@nsl(‘l) AGTHICRd tambl(w);hi’-ﬁ@l(l bascd oRtigt tethl amount of
é$' Epi t opes maybe identified by any of the
nemhmbgm own in the art. Thus, one aspect of the

Phe: pol ypepiitedbted D UG AR L ARt QAP @onary

|nvent|on epltopes are

n%ﬁgéélasfdgicrl‘bédl BLIOG iAagkithedi.es, in parti CuI ar
nocl onal anti bodi es, as descri bed in nore detai

bel ow. Additionally, epltoEes fromltEe Eolypeptldes of
the invention can be ust# hhe L agents, in
assays, and to purify specific binding antibodies from

subst ances §§%Ev%am P%M&hﬁ%g§ﬁ§§mﬂH@Qbﬁ%ﬁﬁﬁﬁﬁﬁ@ﬂkﬁﬂhne

fromculturé omas epltopes or variants

t hey gbirpeamdes digduobintiskrgnteed mr(hueﬂunabi;thtldnaqmphasmo
the art such as solid-phase synthesis,

emgspinet the trenseGy 266 (b}e@nﬁ@my@é’g{el &_esolglfng&g? b Jl"hls provides a

nbi -

cgﬁgweslﬁw PR SRS B SRy R A R Ty s

% IANYRIH H 284 oWRRHBR adhbenteFicheRemoidy aviiean beisg liatied by
emai n part of the polypeptldes bot h pol ycl ona

anﬂedm,n@pplmaak baliixvie o irese iy () eA pTIéﬁaben om crystalline (£)-

i B e %ia‘it?ahna?k%aé"swﬁ?qgwa%%” ARG oseagp Padpe o

se ennet et r eS|y

Aﬂa\g%sf Fingaoti rogepBoid il Phd R PR THRY (R -

LSy SR6dNg Har bor Laboratory Press,
col d g?&gg FQ%”%%QkﬁPY (1988) hybrldona cel | Iines
t hat produceﬂﬂnmmqunahcanpnbngﬁéBAsﬁHEhﬁﬁ@HﬂbpR@ﬁdwngSwp
pol ypepti des of the |nvent40n are also _conte b
herasicantai® esrpoagist PHemes- iy THE Hrla lrse thanntfvs Té?rﬂr |gf"?a&eat an
by conventional techniques. One nethod for producing
such a hybridoma cell |ine conprises inmmunizing an
animal with a pol ypeptide; harvestingspleen cells from
the i muni zed aninmal; fusing said spleen cells to a
nmyel oma cell |ine, thereby generating hybridoma cells;
and |dent|fy|ng a hybrldona ceII Iine t hat produces a

o o 1. i



just the antigen binding site thereof) and a constant
region derived froma human anti body. Alternatively, a

wheosaioszed anti body fragment may conprise the BOI/ER®05/012378
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bi nding site of a nurine nonoclonal antibody and a
vari abl e region fragnment (lacking the antigen-binding
site) derived froma human anti body. Procedures for

t he production of chinmeric-2khd further engi neered
nonocl onal anti bodi es i nclude those described in

Ri echmann et al, Nature (1988) 332:323, Liu et al.
(Proc Natl Acad Sd USA (1987) 84:3439, Larrick et al.
Bi o/ Technol ogy (1989) 7:934, and Wnter and Harris

g\f}-{elp 2 14%&?%%?% ém]Igg )§0f%§§f%§gufh§ g‘l%ogi?grcgﬁlﬁnsmg (&)-A°-
%B?gf g? gﬂ%néd %g 9dB%n g BY stfine. ®pa7 &@ﬁ: Wﬁﬁ altBng{( 9 -THC

r|or|tytherefrom all of which are
I a&ﬁpmm ad/dna tfaelﬁegn-pn&m@pmmo cAmying ent thi Resolying Step.
fragnents of the antibodies, bch may he roduced b%hr

c Spipieaiy, dmomm@ﬁwm@@rlsmgéihﬁ sEHEnepas At By cquE
present .inventi s _of agnment s i ncl ude,
b@l‘[ﬂo‘é‘i‘té’fﬁlbet ?Its-“%d%??ft@ rﬁd)slx— gEf(; 2 fragnents.

Anti body fr ﬁgtmb&naﬁ@atéteddvmbwaim@ sadused physeghnessotves
engi neering téchni ques are al so provided. In one

e trhne{(RAMIHE hed tms-Gody 931G een bpeesidf Fer pxpmplpe method for

I tid t dd
P reseb o T ot aHhe TS PaRP g o) gtonary
bﬁhm'l‘g‘ﬁe gﬂﬁéa Ay rbedi RS BRI, @eu R8Ok T4 631:59-64 (1B0B)).

may i nvolve inmunoaffinity chromatography,
f Qlypexfyyshechitth etaanmarb plisesouthing echiral grabp ehdeBitie

gzqgg‘ﬁ B{ZFasa SP%’H? %{S Sgt%s fﬂe%?rﬂérelrr%?{gg%ﬁ%xu%e A nonlimiting

Viek iBp1RTof b Musdtual lyfﬁeﬁs%ﬂbﬂt st gsy@he n theayl fdnm eNDJh-d];mt‘ﬂng

in purifying polypeptides or fragnents of th

i ewamplesnf wigfil imarawe PKIGE SYPROKS Srridsgik #‘ﬁh?agﬁ%t}g’é silicate,

ant | bod| e t hat | [ ide

S e R L R e

n@u_@ﬁtygﬁﬁato inhibit a biological activity that

results from such bindi ng. Such blqcklng nt'bggieig)

rmy be | dentﬂhreu@aaltéqrwaﬂwn%}%%ﬁ gashQ ea%“ﬁ’lll T Fure™
tASatylldaybdntate) derivatives

|nh|gﬁ§ H@?ﬁ%ﬁ%@ﬁﬁ%&%ﬁ%@%ﬁ%g&ﬁﬁ$gﬁ§er?gb; cells)

em[sﬁ&hmﬁk@stshdl a@&@ﬂﬁma dcllnh)@e,pfnctpgn xylan, curdlan, dextran, and

Alternatlvely bl ocki n ant |esnP be identified in

adaWgs mgmeanibodapenty et“tfc ?f B £4 BT ol ogi cal ef f ect

that resul t 5,50 @POlYRAR HhIRS(28FlcArbematay BNHS(O ;5-
bi nding to their bindin et ce

gart ners to tar

Ardiinbihglphen b@matg)s @a@(gﬂ fospphepe carbpppie ttl%i‘*ﬁﬁ?tht}?%rbamate)
33427

" yardan ey oaealh of HSH{ PuRG PR IRACT! fbxbflc embogiment,

' rth@ﬁls'(d}thMath QeI ;v“sdmwth}apllmnlylc&tk&mmbh n mqt]mert 0]
inhibit a biological activity nediated gédé b Xt
t rmboglen@rrtaﬂle Ghltfﬂéwélﬁ’tliﬂbfd’é?se ippglage s (GaruBgiby Earbotate)
exacer g]f}l%eg b aﬁﬁaﬂ%‘nl@ g?tﬂéli)gﬁ% fAYDTM @6115 b‘?ncel Chemical

e po he 1 nvention with

ttlgd@m@l mgkﬁﬁﬂaﬁa@r thus may be treated. A ther apeutl c
met hod i nvol ves in vi vo adm ni strati bl o

on .o

ant i body to chﬁﬁh% IR U fF]e%’Eﬁatlgatﬂ(?t’ary phages include
i nhi ' L ne ethyl
actH bt PP PR AR Bl JR B Ao P ph&lalanine ety
pr@&@qred for use in such therapeutic nethods. In one
enbodi nent, an anti gen-bi nding anti body fragnent is

enpl oyed. Anti bodi es maybe screened for agonistic

(i.e., ligand-m m cking) properties. Such anti bodi es,
upon binding to cell surface receptor, induce

bi ol ogi cal effects (e.g., transduction of biologica
S|gnals) S|n1Iar to the blologlcal effects |nduced




herein. Suitable conponents of such conpositions are
as descri bed above for conpositions containing

W@ogns3r6é des of the invention. Al so provided PET/8P2005/012378
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are conjugates conprising a detectable (e.qg.,

di agnostic) or therapeutic agent, attached to the

anti body. Exanpl es of such agents are presented above.
The conjugates find use in-2h-vitro or in vivo
procedures. The present invention also enconpasses
transgenic animals with altered indicator gene
activity. Reconbi nant clones derived fromthe genomc
sequences, e.g., containing introns, will be useful
for. t.ransqgeni 0ck . §:608,c_k: Wala ~
e R R D
f grallgRaGadhiiRy apyslink&e di-(deten-but@bathogly-I digBgiartramide; and

JEETHERE MO N C RN T R

1502- v A0S, i (1992) 254:707-10;
nggééﬁgfﬂééggﬁ%g:%?ggg?ﬁg44:1288-92; Robertson (ed.)
(1987) " Ter aypicaltyiaronesnimted sEhitioy of (2-/St BriC@aljag clying
Practi cal proach”, I RL Press, Oxford:. Rosen :

CPOINEREAY a@é@&r g}ﬁm 3P0 MBS OHPYIR 2 rgg{tigt‘“(aw phase.
(qgg.) (1994) "Mani pul ati ng the Muse Enbryo: A

Labor atory Manual ", 2nd edition, Cold Spring. Harbor i
P(8sA’-TNY: indien ehrted witbuhe engeadient (FRexthe BIobile pbasy) to provide

37:119-41: . and Raj K tal o dy 9§ I nves. (1996)
o§luens cel ¥§m¥&%ﬁﬂﬁ%§'ﬁﬁtﬁﬁgggség%ﬁniqués i ncl ude: 1)

| nsertion ofrhe RRESIVRE WaNeH teperidl usidy takddchrematography,
pronoter regions froman indicator g

b
mcentéiueie ehiPBATOZFAPLY GV FimaHlatedh m@&qu}?ﬁrlg%or%@ttﬂwp%@ﬁ% €8
?erargceogﬂé op ‘%:h%;%}ogﬂ A Jod-5p-847 %200[?}).0 RO QR B6nt, the

enbryos 1A order to producé a transgenic
a ma;egﬁlgiﬂgsﬁq) iseagied usbgaontisugus ayu;ﬁnmmgraghyh onol ogous
reconbi nati on (see,.e.g., ecchi, supra. . and Zi r
and Gruss, N&€ &é"%’?@%ﬁp %??%%1@5’1@33& !aﬁ%bé) u, %E?%Sﬁ) ﬁ%‘g of
S g)‘f‘épsﬁr% lok,sb @ibheﬁw, RorefiediiEssinRior @Ry alel @Festire. MU @it enodiment,
normal, hunman o I

ani mal versions of genes into the
geleR bsohengBtepris cariiedbut af bout d Atmesnhigreiaf peseswigt In another

ani mal.s can, express e .reporter ' n a

S TR RS RS0 0 Stonar AT P pled S RRe REoh,

t heyHoadh&RLRE RESMEng Stdp is cadiell Bustusingdhsiothramatography at
genot oxi ¢ conpound. The techni que of honnlggous )

r enodebitelateleynted preshuraady.» kABVAPORhL -1 fRabput 10 pimesgherss; dom

subst es. anci i | j T

© HEOUH i 25 3hs hERh e S PR Al 13, OEHKI, DARR plbrcs, In

grﬁnﬁ’gﬂer tBddimant) ﬂiefIGaSDIVQ@Silth @rigi owdlat veing flashgdramatography
ut does express, for exanple, rece an )

17 B AR TS B fiortTom Pb%qﬁrf‘? g‘ﬂ‘ﬂgﬁ 75 amosphrgy from about

t %0“[? G685 a{rﬁoshg?reﬁrf?oﬁﬁ Bbout 1Y SRS At 17 NhisnokSIEINEN; t/& about
results in an ani t'hat produces a reporter gene
pricdugiosphereesponse to stinmulus with a genotoxic

compound, instead. of the Tativ i ndicat.or

ne .
products. WR®- 1@\%{& xamples,of gﬁtlgﬁ SQlveRts uss g i the Resolving
NGRL R udlisGhighilRe: b%aﬁ@ﬁ&aﬁ?{[ﬁscz?ﬁ}dlb guiggRaeEwithdhe or

a
does not renove them and so is use for producing .
anmarei -0&l, -0Ri,cH PR £ SEER) QRus-halanom b dN; straiehi-phast af branch-chain

One, neans avail gbl e for produci,ng.a_t.rap ' [

o eanpris ygueaor Gty ibeit ARRIeab G SRty
%9&@6%_%&&%& LR@ (¢ ChHbydietheeggsiontRy sitstmeddesiith one
fromthe oviducts. The eggs are stored in an

aprogei-Bt; eramedictnydsserboas opong By pehstifuedwith oge or more -Ry, -
Hogan, supra). DNA or cDNA encodi ng an indicator gene

regul atory region or pronoter operably linked to a
reporter gene is purified froman appropriate vector

by nmet hods known in the art. Additional inducible
pronoters maybe fused wth the coding region of the

Y o e o,



(a nouse stinul ated by the appropriate hornones to
mai ntai n pregnancy, but which is not actually

w@e@gnsiteg, where it proceeds to the uterus, iP@I/aP1085/012378
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and devel ops to term As noted above, microinjection is
not the only nmethod for inserting DNA into the egg,
and is used here only for exenplary purposes.
Transgeni c aninmal s of the i28+ention can be used to
screen or test conpounds for genotoxicity, with the
added advant age that one may sinultaneously exam ne
the effect of any netabolites of the conpound that

ari se. The nmethods and reagents of the invention are

sefu r.de ] 'n otential of a conpound to
ggﬁ"bgéﬁg'ﬁkkgﬂghgﬁp g@ nistration to an ani nal .
T ot ek, @lfadyhmxunuﬁmedfnwhaa Rhés mlam)alkﬁd for
exanpl e, using available microarray. te

ch
| nserti ng r Mgbrlimiting exeeplenel spightha R@HB’EaB&%ham ECI'
)Sf g gé{ﬁut%a“% N Abie R?Hmé}@{] -SEAYFCEYO)OR,, -halo, or -
to or derived fromthe indicator genes.
B@N&dﬁhﬂe ﬁieﬂfannlg ethemsdl, m—prqqmnoidsopmpami; n-bulahel, jspbutanol, tert-

vitro, aone can elim tes X
uhgee@p%f%qogl%@ﬁw%ﬁﬁe{l@ %%P'?%ﬁ F U 52H gonefi%%ﬁg’.glvds
anf o il TR AR S, r!ﬂ-lédﬂ)rdﬁy‘i’ ethb£ $4rt-Btyl ﬁl@thy[] gthtd) @cetomtrﬂe methyl

i nventi’on now general |y "descri bed, the sane wil |

bﬁmm byt @maﬁqd@p@wbwtm et apeiriedsemsOpy @ceipiechytylacetate,
Ies fare i ncl uded herein for purpose of

|PT IPB{IW e&?ﬁy and are not intended to be liniting

unl ess ot heNMnSlﬁnﬁlﬁg@kzﬁhplés of maﬁ:g}mmhmhlommamhhhmhé(h-

foll ow ng hbﬁgfure Flgures Figure 1. shows a diagr

oﬂm)aieoh@m neatbensanclk o b2RFo RADIZRS, BERRIGHIGRIANS 1 Sottane,
i RNA- Dogl nRNA al | ows rryogenl c

08??mwn&%§&?§ éﬂ 'ate evg%fafter i ncurring

damage. C2CNonelihitingweamples aﬁé(tse@i)awlmalnphatEGIyidmcmbOnh e

'sggéx&laatél%%u@%wﬁv@&%f? ¥ Ty AT R i Tl ene,
H?e%ﬁéﬁ%h%gﬁﬂénk%lg}% phiNe MVBPhiMBHRI tbigof. OF 24 hours,

prior to was g and culture in differentiation nmedi
for 72 hour NonAI)miT’mgwgmp]eg hf ((hoﬁy)gycé]pteghers optionally subsﬁtuted

transfection, |f| g

by Bomseuare i dEaty ol Ao HRERRFG oD 4 Ene,
siignhibk6RAL, ¥ afe aiaaRanbes. rrRNA |l evel . B) Mock or
control si RNA transfected C2Cl2 cells did. not

di f f er ent i afNorFimBingeEewmples ofpoatatinhy dipsarbenyutionally

a ted RC I - -
¢ PUR s SH R BT e ST LR R R L el 0C:
i 1Sl Qi dHadsto Al Rly EEGe,Tdhdorbbirlzend, bgngmtefhenrile] ormy amieture
exanples are given to enable those skilled in the art
t dhevedfe clearly understand and to practice the present
I nventi on. ﬁﬂ%ﬁe §1BBHchlﬂxeﬂptth@elﬁtnfg3§b?\b&@E&Hp@§s b BliHatig
the scope of the inventiodn, but nerely as bei ngl
| IHydstcadoh aed andlcokgr ds emithér embodireensothe ehtingpolsent comprises
Phenot ypi ¢ (/Assay Drug forrmul ation. All corrpounds wer e
pﬂ@%’@&nﬁr om Si gma- Al dri ch Fine Chem cals. The drugs
' RYRE aRt ofAhicR¥VeRecoMyrdbs MES:5 (v/v
‘é‘ﬁécggﬁ%?ﬁécﬁ %ﬁ%nbdct]ﬁ—%r edlcnger%geﬁtrég?flon of e;?? dr u%\@‘asegj )
fcmlxgﬁfaofmhleptaneyZ-tpeqiamb was based upon t he

S.OF (r: g n \r/\;l telr elr(pgggmlgﬁfgéhq ggio‘f\gﬂg &Lg)ncﬁg { nog\?cn{gﬁtds%@ g'anytlcal

r 3RGGo @ dedbitdGOREM dRtibPAS. ranging from1l nMto 5 nM
was tested. For both genotoxic and non-genotoxic

agents, the highest concentration tested was

determ ned by either cellular toxicity or conpound
solubility (Table 1). CGenotoxicity assay. C2Cl2 cells
(ATCC) were grown in DVEM with 20% FBS, sodi um
pyruvate, pen-strep-glutam ne, naintaining

sub- confl uent cond|t| on. The d| ffer ent| at| on assay was
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compound in 1% DVSO final (see Table | for conpounds
and concentrations). The cells were incubated for 24

whowe®337e@shed with PBS and pl aced into differkel/ER1008612378
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medi a (DMEM 2% horse serum sodi um pyruvate and
Pen-strep-glutam ne), w thout drug or vehicle. Cells
were assayed visually for differentiation at 48 and 72
hours: differentiated cel | s29orm myotubes, while

bl ocked or del ayed cells maintain a nonol ayer with
very few nyotubes. If the block is extrene, the cells
begin to die after 3 days in differentiation nedia
(e.g. treatnent with etoposide or cisplatin). Drugs

were titrat ;fge fil?f gﬁgﬁéﬁéﬁ%‘l Q}M_(_SYA9@*P1§@%§1Hg‘ygin%gﬁbé’tﬁltially free

count after sure o conmpoun ative .
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VbR o ey N TRE TN o2 T THEOR Gmene,
0 e203dihedd, 61t (dajt HoGOD . E%therwdi DY tivbs-higni'sTH o mad i another

ethyl 62-50-0 100-800 (t) 10Q ester (EMDS)
50 eélmﬂylﬂa%ian@PDEHQ%éé.bdc)’é%ght@.fooos 0.0032 (t)

2-ni f -B7- - } 9. CELAYL
B
19mt.hyl - 3- ni troni t rosoguani di ne 70-25-7 0.1-0.8 (t)

01N Dot S B T o

g%{@!g@'—%g-gldlgg%@? iéﬁta%%gg}'&-s@paﬁéﬂzd @foirﬁthé@bljﬁwgy@ provide e:ach9
enantiomer as an oil. Methods for separating the trans-(-)-A’-THC or trans-(+)-A"-
THC from volatile components include, e.g., distillation at atmosphetic pressure or
reduced pressure. For example, the trans~(-)-A’-THC or trans—(+)—A9-THC can, if
desired, be distilled by fractional distillation to provide a trans-(-)-A’-THC or trans-

(+H)-A’-THC distillate (see U.S. Patent No. 4,381,399 to Olsen et al.).

4.5. Compositions Comprising trans-(-)-A9-THC or trans-(+)—A9—THC

As noted above, the present invention also relates to compositions
comprising trans-(-)-A9-THC or trans—(+)—A9-THC.
In one embodiment, the invention relates to a composition comprising

at least 99.0% by weight of trans—(-)—Ag-THC; in another embodiment, at least about



0.003 (t) Doxorubicin HO 25316-40-9 0.005-0.02 (t)
0. 005 Etoposide 33419-42-0 0.25-2 (t) 0.5 G splatin

wa@685¥66 1 0.15-0.8 (t) 0.15 Vincristine sul f BCBEP2005/012378
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206878-2 0.002-0.012 (t) 0.002 Vinblastine sulfate
143-67-9 0. 0006-0.003 (t) 0.0006 Amsacrine HC
54301-15-4 0.001-0.004 (t) 0.001 Giseofulvin 126-07-8
2-79 (t) 14 Paclitaxel 33068362-4 0.002-1.4 (t) 0.002
range limted by conmpound solubility (t) range limted
by conpound toxicityThe genot oxi ¢ and non-genot oxi c
conpounds were cl assified according to published
results using the in vitro mcronucleus formation test

W d Hyd t . alg, IR 2000 68..137- o
¥ stromal oy Po T becp spahoner Gy SpadtDo.0% by
?%%§%§a§1999) 439:183-90; B. Mller et al., MitRes

10:81-116; B. Mller et al., MitRes (1997)
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Eria‘t ]@gs,t &99%+ byl Wéi@bi)afﬁéﬁsc{ﬁ )AE?F >;t1g amot Q,q( q{@?q%q‘xplﬁee’tt least
Vi,phl i ne.and.Pacl i A 3 ; ' %
5 SRS S BB UL bkt 09.5.0% by
difd@anentiati on systemcan be used to identify

geno oxi% conpounds. Exanple 2: Genom ¢ Assay Cene
expnetoi S RTHRambingnother embedimgphahieasiioP A7y Bhe1gt of

(DVSO) .0 ound ( -. 0. 00 [ . - 4 mg/m;
ci‘frgflm-éﬂr&-fﬁg&és%@9%%@%%%%‘11’389&“6. lgn%%}\-ﬁ S

bel omycin - A MIAebinpbdiftéhs O thepr8sent frventi icall
mg/ m ) for %%B%gﬁggyukg%?g ce?lélmgre xzéhﬁﬁvto ngﬁgggmay
dicYBtainCha g EH Ctoartdixf fie ed) which om befhivad intramsdied -THC
differentiation, and harvested at 6

aeomPOr HERIGAeF ] SR TS SR G-Itk Goglad (e Pharmac.
g%gglrg@sﬁ% éfl Qv\glgf AGndle og{ﬁ?en'f,' tH?H%'—@-Ag—m&ﬁnﬁ)ossiﬁons of the

: _ carried out according to protoco
des&ieh IR fenition bR 1byrRAX 0.R5BX FEidCicarboRyiad ydd;Sn another
Téchnical Manual. Briefly, total RNAwas isolated from

¢ et diment Hessdband). § L4 dF T warbokyliscacadi ap apgthergimbodiment, less
chl orof orm gxtraction nmethod (Trizgl (r nvi trogen o
CabanspA06% AL HG b @ ifact: aa Bb?f’;?gﬁgf&‘k o188 ik 9,001%
ang er 1 ' j -~ ;

o SR F  HEREE pspR S 88 e Ho@ith it 6P Wl EAnoids. In
Trh%pﬂﬁp@rh%hiﬁxéi&%zjc}@&rahﬁl(@-ﬁpm{}%dmb@sitihx_&s Afutagmres A-THC

Miri ne Genone 430 set and were hybridi zed overni ght
atcad®m@yBOadipm washed using a FS450 Fl uidics station,

and scanned on a GS3000 scanner. The resulting inmge
files were anal yzed using Affynetrix software (Mcro
array Analysis Suite version 5.0).To neasure the

effect of drug treatnment on cellul ar gene expression,
replicate data obtained fromeach drug and tine point

were conpared with replicates for vehicl e-matched
controls using the Student t-test. The gene expression

| evel s were Log transfornmed before applying the

~ g " N a —— s Y e s s s s s




expression | evel between the control and drug-treated
cells was al so cal cul ated. A gene expression change

w@taoesdpaig treat nent was consi dered signifi capCT/EP20a5/012378
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of the followi ng conditions were satisfied for at

| east one gene and tinme point: First, the gene had to
be expressed in either the drug-treated or
vehicle-treated cells. A geBgé-was consi dered expressed
if the Aifynetrix software determ ned that the gene
was "present” in two out of the three replicates. This
ensured that true expression changes were identified,
and coul d be distinguished from background

iabilit S d, .t l.cul at [
for oach of It Ryde st tu gt Rk RGBS Puplanss
t B&ngﬁiiggl hAb&d 9D:0Y8by frefeBf of fighsQPACTHIC BNk ofL.08%% of
the Student t-test was l'ess than 0.01. To further

v Al THHE earbbiydicencik in aerhexlembpdingant, ab lrast aboakhd dytwraght of
mechani sgn by whi ch t hese gen i.c agents inhibi.t.ed
oueirl-& TR 8IS BER DS Akl Ao LHC ST 0 i gk P another

M croarrays i ' e ' 0
SRR, % Il RRb b yeRERRE R AR S B M820,0996 of
FiAP el c4rB8xAlcoid Bidedbh B tWRI SnkRa\uf cirmabinorist | y

cause damage to cellular DNA. Vincristine sulfate
causes genotirnaheryenthpdiment e iventiofelmen tg ¢ composition

i nhibi.ts mtotigspindl e.formti o | A
iR ) 5815 GERP St SR QP R BB s o
MRe ARt S8t y1RCIA R in atdtRG ehitoldfifertt N U8 CatRutld S § Yo Biweight of
pattern of gene expression changes relative to the

f itrags-0E)AE THO Lyl 1esashand).03% o &’ dIHG barbaxylicradisk end in another
distinctly different chan [ ression th

drmbomesa P 48 S of e HFrandiesa hen DL0S% of

b Ge 000 : 2 '
oA IEC PR kAR B PRk ral HEGRIRE oRingblliohss, 950
exposur e t 0 Ah@dd MRvel RS+ RalTHL, ganRaic it tehnsgs-A’-THC, is

wer e anal yzed. Anal ysis 09f the gene expression data
r ewefal fod ntdkatg @@stgéine 6-)AMdTHCsi gni fi cant change in the

I | of nRNA [ ft t t ith t.he fi

di v oct < act 1Y ORGVENT GG GeE e U] FEr P @pprgons can'te made
r%gﬁﬁétﬁocyge({eg?mha g§&d to sel ect genes) (see Table 2).

Ea

gene selected exhibited at least a 1.5-fold
change i n exdpnesthéoambeiméntathe enventiemtaiaes tow compeaition
of the five drugs, and g cul.at ed p-value.for each
QBT AUESC SRR e e it PeieE i atThle Sfeati Retvant
e SN al RIkh g Sk AhSGroa{dee The cb@iposition i
¢ PLERSk AR o e, Y] g8 B B PRl T cUipositon i
dawerl &gubmbeidg intpities Front 6)-o° D aed/ontraspr P ASTSIC.I n
response to genotoxi c conpoundsMETHODS FOR PURI FYI NG
TRANS- (-)-DO- TE -
TRANS- ( +) - D9- TEH
I nvention The prekée SO H PIRSIRE Eans-fr )i
purifying trans-(-)-D9-tetrahydrocannabinol or
trans- (1) - Dot 1L ANNMORC A RlvARkon GAHIRRATAY 419018t 99.0% by

conpri sing purifti orns o

t I shit(traBR(H 9P Iy BheaannBd ot lan@int of cannabinoids are useful for
trans-(+)-D9-tetrahydrocannabi nol; and nethods for

t rtecating thecrampgrdiseesesi agneats ondiseiders (Stenritensphion which trans-(-)-

kit B P REbl o 4P e 57 wERIRELE | I THC i

tr nd 158s LBRind ' isI(-)0ERPHC

LD O PR PRVt 5 bR b

( -donfiRsitidas JompssiPattledst Y% ipcasighbofitains-(-)-A’-THC based on the
("(-)-DO-THC') is mainly responsible for the

antienetic effects associated wth cannabis (S. E

Sallen et al, N Engl. J. Med. 302:135 (1980); A E

Chang et al, Cancer 47:1746 (1981); and D.S. Poster et

al, J. Am Med. Asso. 245:2047 (1981)). Both

o N T I~ 'Y " o

for



(+)-D9-THC (see, e.g., G Jones et al., Biochem
Pharmacol . 23:439 (1974); S.H Roth, Can. J. Physiol.

w@h@esied . 56: 968 (1978); B.R Martin et al, BCT/EP2005/012378
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Sci ences 29:565 (1981); M Reichman et al, Ml.

Phar macol . 34:823 (1988); and M Reichman et al, Ml.
Phar macol 40:547 ( 1991)). trans-(-)-D9-THC i s
reported to be useful an anstenetic to relieve nausea
and vomting in patients receiving cancer chenot herapy
and to stinulate weight gain in patients suffering
fromsynptomatic HV infection (see U S. Patent No.

6, 703,41 8 BZ to Pl asse). An encapsul ated formnul ati on

f th ' Y. y
T
P%f [RYbS {F@Bﬁte t@iple sdlerdsiS, Tduret@NOsyhBromye, Bexkagpen’s disease,
strenths rans-(-)-D9-THC can be extracted fr

halsmlsbs s(t@b @s cerebl@bmhsy edcegrdingly, inpne cpbelinggt, tﬁ@ Bresqn
1971 |

{rgf)an e e(i;%ér%ctg r{?&@tﬁﬁ gﬁpté?a%ng %? gr%%@sxtﬁiﬁgat @orﬁlﬁ@ﬁ‘ cAmprising
h@@rﬁi&ﬁerlﬂ'gqm\iﬁhenﬂ ia ﬁil&ﬁthfafe@ffmﬁéﬂfe}ctlab ambudt cﬁ%trans ¢-)- A’

dependi ng on the source, and, even after extractjon o
t cempesition, PhemiChetennse- Ase’laéﬁé SPEROTHOMPPRIATes at least'99.0% by

L R st B BB A A S St pu RO 5tegsT 90094 B Scftht of
"B%&Q ) e 'TH Q) 3héter drhYiEménthat 185t BIG, b9 Ryt Iohuaﬁ@() AO-

e produ ct cont al ned an undeterm ned anount o
Cc AT andl ircarprties wirbodsnail afllelst 9719&0 Hoteipht ofjirpar@yAaphs
relate to known net hods that ur port naking
t Paged-op.the total preugt of cpnpsd U.S. Patent No.
3,560, 528 t g, %?cgﬁé %ﬂ%ﬁm‘i’é’rﬁ thlé E&%erft ﬁ%ehﬁé‘&ﬁl‘s@fbl@tfes to methods
(+) - p- ment ha~ di'en-1- ol livetol in the
pfesenteg of ppveminger@emdition pczmpmsmg admigisjelingtte a patient in need

b@g%%éntege) Gy o BRSTEEA T B P (-4
ﬁf 7 Sottine cfsgrolnna %%té%@&é RZ r‘ﬁp&’iﬂgﬁ oefItf%ngl% ‘ME&P "PBIC and less

C@wmo 8396 of &%maaxba;%%)wdam&hewemomhmm ﬁtleaﬂt 99.0% by
Am Chem Soc. g4 6159 (1972)). U. S  Patent

4@@11: sﬂaanso(-)aézﬂ‘ﬁc and lgps thered 85 Yad At HAC ﬂé@@w%a%ql ig

m xt czV.r die
orrberm g h et S A g pE P e e then
Ofo. 3% Gf(&%'?ﬁ(pd‘arﬁ)xg'ﬂ@ a8iakald 1H%n9tﬁ5‘b’é1ﬁl?édnﬁ9n@g Rkt A9 by
naC|d cat al yst ormtrans-(-)- HC, this patent
hﬂ@S ﬁ:ﬁﬂldg@);Af HEIC bawetl oatheabtal al)mm&tmf amirghbmoids and less then
q -)-abnormal -CBD ("Q abn-CBD') with a
b kA Y H@cqﬂfwméla@ﬁ trifluoride diethylether

( BF3 Et 20 r panhydrous

condi tions 2[% %‘%%b &rlglﬁét ?%)d(%gﬁ%g%& K. Razdan et

al ., J. Am I£hgstherSegbodd6edifhie Cohdifiéh ivlenesis, bes, s g result of

reaction of a mxture of c

vicpreet ¢henpotherAPha- 2, 8-dien-1-0l with olivetol in the

presence of 1 Rher dribdd; m&ﬁt tlﬂ¥ |C%ﬂ§1t1%ﬁ'1§fob§j§f ?Bg‘ute

anhydr ous meagnéesi um sulfa formtrans-(

U. S. Patent Iﬁ\bnotheraﬁﬂb@mﬁeﬁtmha%emtlen 1aWelgh‘elsss ielzesis ahe result

met hod for se D -THC fr a crude

o i eviBE IOV P aniegien HERRY av SrpoRe pidygrome
the resul t ant

th‘%]gSj(J%eA%ngyié@%gdng@%&%rgol yzing the ester, and

distilling tWhﬂSac(rnx)usMedI’td@ lﬁltlen’edlfcdmmmf)e@sm@ dénﬁositions

Fahrenholtz et al, J. Chem _Soc. I?I 4b

( rosininpaidedshakout A2, OB(ybw weigst of tyms-(- ) & based on the totl

()-1-mnitrobenzenesul f oanat e- 6a, 10a-trans- D9-

t et rahydr ocannabi nol with NaCH i n aqueous net hanol to

provide ()-D9-THC, which was subsequently crystallized

from hexane. EEG Taylor et al. , J. Am Chem Soc.

88 367 ( 1966) descrl bes the reacti on of citral with

. M NN T I~ "



nmet hod for resolving trans-(-)-D9-THC and
trans-(+)-D9-THC from a conposition conpri sing

weouwemsd7es anounts of the trans-(-)- and PCT/EP2005/012378

10

15

20

25

(+)-enantioner. Despite these described nethods, there
remains a need for inproved nethods for making
trans-(-)-D9-THC in pure or substantially pure form
Citation of any reference iB3Section 2 of this
application is not an adm ssion that the reference is
prior art to the application. 3. Summary of the

I nvention The invention relates to nethods for
preparing a conposition conprising trans-(-)-D9-THC or
tr éﬁgﬁ%t(of)c%n%b%’aﬁ% cgn%pogé? % Etgga;%?é %ﬁ@&n’t of E‘ghérﬁl\ﬁ‘é@ﬁticgﬁy acceptable
C ed¥iikt S0 4xGo @I‘odldh’ithb feaDfvr pR&ie bdtmimﬂtghbn of the pat1ent
trans-(-)-D9- THC based on the total_ anount of

cannabi noi den a speciformRadiasfotie fem P Aty iageeptable”
relahes ptn?veﬁ txjaglﬁsl{o% %Ef@ﬂh@ @eﬁerﬁp(gﬁhos%ﬁ ls8fernment or listed

corrprl Fng tr nprising: allow ng a
c e di.8i Rirrmadypeiasir oghef geﬁ%aallly—i(écagrﬂzealrpheim&qopgla for use in

;Mnt t m%geglgar aict:t;:iar%g n%p.@ k2 e?‘rtngﬁgrr "eltggeirﬁ?o[ angﬂuent
g%%@ﬁarﬁf& i &ﬂbéra}eﬂﬁ%h 1R Whidinhe ?rlaﬁé {IFAQ-)IT@ thlelIl@at least

er’e ment e invention relates to a net
f@bom@@pﬂrﬁbylgveegmoﬁns ( ) D - THC conposrtl on,

S T e SRR DA i o
g)ﬁgfn?a% eaPORSEs thn Bs Hgﬁﬂf sfc SeRRed and- mfs)gmai{@mg tﬂose of

NPOSI |on conpri si ng eéast about 98% b y wei
f pt:iralpﬁm( ar)lmaD@eg'dt{blb asauht}wnc ohigin, suchl asgpemun pilpsoybean oil,

t wh th
ottt S g T b sl g, s
and, &if %@Eﬁlﬁ tkarclPBaste ealk KepdidnS EAdidla Qilich aed ahdl i like. In
conmposition conprfising trans-(-)- D9- THC, trans- (+)-

Daddiken, amiliagy, stbilpoia higkeymg bibssttingandicolpringageais may be

; E%%@Lt e PR b drde ot o OBl gmounts of
RS b éﬁ&lﬁ%ﬂ%ﬁ%ﬂ B ad/ot }ﬂabhff&ﬁhigtﬁgeﬁ&%%enlﬁnghistwéd toa
ase

trans (+) d on_the total armuni of
c pahei theipharmapentisally asrsptablecatricrs e Preforahly $51ileel at es

t o a net ho%g_f l"r_ﬁgﬁteogﬁ{n‘djogﬁmﬂs Stk 19 6ot I'ﬁlspensmns

trans-(+) I'SI ng: OW ng a composi tion
C @iildish, Ngbl€ty,-pillY pdids, anpsudes, eipsnllemgommhmgrltqmdsopowders
separate o n ? Chl ral stationar se to VI de a

trsaﬁgme -yelegsp Torpul A ions cUPPeSgRTLe ‘H‘St ??é S%Ysmc

%%. ﬁbﬂ@%r&%&h&fﬂbﬁh%hﬂtéﬁ?@f&rmem THC. In anot her

ment’ I nvention relates to a nethod for
pr eparing alh r)ﬂetSm()&c}lmeaetBléI—l&me(rbp@sTHCmmp@emomcgmﬁglmg at

al | t
eIt s 89004 VolEb e AP S o i B EAn G SR Gt of
phas esztg?oﬁcgs ‘%{thgrecggri;}r{ga% slsje élﬁ% Q/ﬂg?ri/ arlvj\gne‘f %{'};%83#&&%1];&6 trans-(-)-A’-
t A c% }msﬁﬁwﬂdﬁtaﬂﬁ Qt 104kt Bl')"tﬁlt bHoload r%;aweigrht oPtrdnstRA’-THC
trans trans- wherein the

)baseEbBerﬂ’dHéZwt/a]sarmhmantmbblymdS ﬁo'then gomprases s¢sane ofjoandHbe

d + D9- THC t t al

o BRERL gty wﬁpgrpﬁala%éir%ff 8 U $34d9 s 705 318 B2).

trraannss ((++))- --TTHHCC, , aanncd a non- pol ar
organi c sol vent to pr OVI de cryst aI line ()- D9-THC and
a liquid phase. The invention also relates to
conpositions conprising either trans-(-)-D9-THC or
trans- (+)-D9- THC.



In one enbodi nent, the invention relates to a
conposition conprising at |east 99.0% by wei ght of

WO e@na®53769 - D9- THC based on the total anount of PCT/EP2005/012378
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cannabi noi ds. hi anot her enbodi ment, the invention
relates to a conposition conprising at |east 99. 0% by

wei ght of trans-(+)-D9-THC based on the total anpunt

of cannabi noi ds. The invent84n also relates to

phar maceuti cal conpositions conprising

trans-(-)-D9-THC. I n one enbodi nent, the invention
relates to pharnaceutical conpositions conprising at

| east 99. 0% by wei ght of trans-(-)-D9-THC based on the

total amouni of .cann b|n0| The e

further rel 5t #othes epRpiinyn Sﬂ&? %Fxngﬁg’?&p??}édvse Oncoatammg
A, CRA! ?5619 oL By ARighe oﬂtranse(tﬁgg'l’ﬂc 288 oR thewsiabhho@it of
loss o appetlte conmprising admnistering to a patient

i pamiabioidsés fofnedins 2fablett | ve anpbunt of a conposition
conprising at | eas

trans-(-)-Ddh q-p@nsbég Zg-*l“goﬁ ?%}gﬁfsgr?g{s Cgfﬂ%}}ﬂ?g afleast about 99.0%
B RRL Rk s TR ATRE LA LAVENIP DR oPGRREEL Barbe

erence to | ow ng detai |

dag@iriftkicd Byand codveniht @iutey forexamnpledsy, mﬁdslomrorémhmmc@tyon by
nonlimting enbodi nents of the inventian.

i|ed
Debssrptian rpugh cpResliphorgRpsasHtazeaus ings {p & 8ﬁa§ n}&i?%lﬁf’s eptal and
h %(tgétﬂlzﬂ tgnﬁgﬁgeé}ﬁzhﬁd ﬁlﬁ*j’ B a@ﬁm_féfged 'E(?éeﬁ{é witB another biologically

trans- (+)-D9- ()-D9-THC, or any
maxﬂiw ehh ek dmfnisttatiam sar(be) sy%m‘i‘ﬂ@r }@ggl t\haélogg delisteny &stms are

la (I D - THC
P By & P AEASE A RN, MO ar Lo, fafsules
Q& D@ cah 6F 851 th Qdﬁmhstasﬂlé'ﬁﬁam(atéutﬁ&} JdGpositjonEBMEHGds of

or any m xture thereof S-) -THC has the structure

°fa‘dfn‘“‘“"*"‘mﬁﬂm(l12‘31)1“‘6(bﬂ)ﬁ‘)ﬁfﬁ(ﬂ%t ipitedimEdeml, IS{RRIETE of
r élﬂ%qugfd)e%l ntr%%%%u?,es; 8@@@&)?? %%Ea{l e;}i&’\frgﬂ olgﬁgublingual,

t hetaRkal 161tr)tce@ﬁi?alh%ﬁraf/£§gnaﬂl trarGterenl, (Iécf:tﬁ]?)y rblylmhalatlon or
+) - CBD t t t
( 3@9105@ t@éb@e%m@% Yeher ﬁ%@wgf b PRGTR SO almiiSton is
o)rgf'C%B_qr’gﬁer ?%&% gf g rﬁ‘i staR&D eell:ft 16 Ble@irdton of the

enzoat e
Jp)racﬁiﬁilaném s(3,5-dm t robenzoat e)

g ?qe?sg: bi s( Swggg‘l%&f{ngﬁgf‘ ‘ifi gﬁg]r:?gg z)se‘gﬂ "ﬁ%{; cpppposition
Sty %f ; ng %ﬁ%%@?g (V4'9} vx[eldg%} F\Qﬁ{se( )RA9 $HC based on the total

( +a)m&ﬁpobéa§1h§blﬁmds Bart E&h&hﬂﬁﬁﬁl&)f thtdsts tIheenges, agtaoue ondily
formul a (4b): ﬁ4b) where R is - %1&3 5- C6H3 ngz) !
ASUSERaEIoRS EEFIles; PRIVEREH SPIUISIONSy FRPBHIPSSYTUBS. OF§EXIrs, 10 example.
c
a(ﬁ%ﬂﬂéggﬁmgt%fe)ﬂ @S{}%&énsté%g Ifnccgngz:olr?org?g}]@[ B ) 4,
Dxhiples; awvbetanihg agemts shich as fractysemamamamem earc@bainn flavoring

agents such as peppermint, oil of wintergreen, or cherry; coloring agents; and

preserving agents, to provide a pharmaceutically palatable preparation. Moreover,
where in tablet or pill form, the compositions can be coated to delay disintegration
and absorption in the gastrointestinal tract thereby providing a sustained action over
an extended period of time. Selectively permeable membranes surrounding an

osmotically active driving compound are also suitable for orally administered



trans-(-)-D9-THC carboxylic acid has the structure of
formula (5a):5a trans-(+)-D9-THC carboxylic acid has

wo b@essyTect ure of fornula (5b): 5b The term " hedT/@R2005/012378
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refers to fluoride, chloride, brom de or iodide. The
term"-halo" neans -F, -C, -Br or -1. The term neans
a saturated straight-chain or branched hydrocarbon
having from 1l to 4 carbon a8bas. Representative
saturated straight chain (CC 4)al kyls are -nethyl,
-ethyl, -n-propyl, and -n-butyl. Representative
saturated branched -(C -C4)al kyls are -isopropyl,
- Sec- butyl, - isobutyl, and -tert butyl. The phrase
h Bﬁaé% éwi%alocrog@%sﬁloﬁg ! ﬂletﬂés’e lat Qt‘goc‘m%t REINGE tﬁeeéﬂvﬂ%ﬁment
neans an organi c solve avi hg an anount of
V\@irﬁfunﬁfh@tthé sapseleds hinlabechhome dﬁvﬁﬂg,%ompouad gilvhlcb'swtllseto

tot al anount of water and .or sol v
» displaghibs rerd or ageng cempgsitipn %H@ 'Ft e[%er'i"l—c

R S L ﬁ%?%g”%@’m%\ﬁb% tB1he

( sﬁlkéBpnoﬁlbs'btﬂﬁnnadme(rﬁ)eamfonsmlaﬁm, f‘c timeadsiayahatgnal such as

uctural isoners nnab nol_ havj D cul
f g{yﬁgﬂo m@l@eafﬁf ogﬁ %r%%yx $q Re sCeI%d QPI% s1t10ns can
F&We%@inﬁaﬂd%hﬁ’éi‘é ﬁﬂ:hqg’@ianﬁﬁél' faBidse, (starcla irgaBum stearate,
I vet ol (+)-p-rrentha28d|enl-ol and
( s@dmmmemhhan@ cgll@lp@q; njagpesiuig gprbenatp,eie opuchgagriers are preferably
d% ivati veﬁ]gl ther i ncludi ng acids, ethers, esters,
8 G ke Unl ess ot hervvl se specified

herein, the Wl'ib’rﬁis@d terapnakhog délwmwmetuams( WreaniEC
cannabi noi ds ot her than trans- -)-D -THC

t campegitiyn @gﬁmﬁg aUlﬂaésf@OwIS}?eQ" bs’évesgléaf ﬂna@%( drdy SHC based on

eri c r bo c acid"
( hl) %@T imén %( cidg %%creboxyfoutme procedures
a%ﬁntrﬁ’»ren@ls* Qaﬂgnfs%ﬁ&ﬂd hlﬁn@%eﬁmgs Arrdfsablyh eiegpharmdcbetical
phrase "crystalline ()-D9-THC' means a solid faqrm of

DeoffipiGsitiowspior intrayenaiys @,dmgquraﬁﬁn &t SQHEIPAS &n Perile isotonic aqueous

rh% rit %8*‘)101%[2)1?% %H% foq%l g% (lf:@na%&% %?ggﬁﬁﬁh&lc&o at
i %dﬁh‘imktﬁa%ﬁ)h nRdyootitio % hhktlu‘de lagdsdal hasthetio sudhhes lignbedine to ease
wei ght of _cannabj noi_ ds. 11 herein, the t ﬁin(}]ﬁ
" e o ke i A PO ridFRert Mo dPﬁf@dleBEﬂar‘hS{P iFhFitheg,
%e at@f}' omlfig'&'ﬁ%{eﬁef ﬁvﬁmm%acg% foREBP exa%ﬁie A& drl Bdphilized

ey, qual nmouse, rat, rab gui nea
plpgwdet & watenfiled a)nmrtfatq)mm‘ lmrmbﬂlgalla sndﬁdramtalanlcsunh 8% an

ref er abl 4. 2. Methods for Puri

P om0 S gt Ao Sheutr A 8 SO HEP s P Lo e the

o@) Y& cRRid8 l:@lhﬁ@sﬂ‘f@fslb?éjt% HeQtmimkiertd HAARRHIN, theSan be
onprising at 1east about 98% by wei ght of

t r(hspsn(ed) fobexakigie pwith mnﬁus(lcu) beite Teataipingesierdp phamaceutical

it%tl;a W F{fu(?l}tesﬁgfeeg’%{} ally r‘r& %ol%bmz?n asﬁ% oﬁ];h?ﬁntfxe }éﬁﬂﬁaceu’ucal

C QUIRPBLitibAare QORI SERE b@)mj BQioht¥a ﬂﬁﬁmﬂa oﬁ ktHﬁlen@ter for injection
solvent to separate on chiral stationary_phase

prayvilte cantbe mm@ed) soljgatrchmr)@fedgqr%q@n(b.ﬁ)m@gd Pyt to admlmstratlon.

g?g’g?; : It : gg Y%"ha%ré)e' Eﬁ%tﬂﬁ\&%ﬂqg— Zng ?&#@%1@%9@&81@1{; at least

t Pl b&s%ﬂ%ﬁbh@ﬁited fwRHedTt i es
t;h(é?%a %@%%esegﬁtﬁfﬁ%gg HC conposi tions arél

S Washabiioidd thyt, is Ieffeartozte in theptheatrednt or preveniaah Qﬂae(ﬁondltlon can be

% Effe?ﬁsl@g ) tbéfl qtq-_ll;:agl'(f %ﬁ%}l&\é{i Ega(#}glc?n rlgglg ?I‘ 18 szgfassays can

()-D9- THC obt ai ned from crystalline ()-D9-THC with an
eluting solvent on a chiral stationary phase provides
a conposition conprising at | east about 98% by wei ght
of trans-(-)-D9-THC or trans-(+)-D9-THC based on the
total anmount of cannabinoids. In one enbodi nent, the
invention relates to a nethod for preparing a




conposition conprising tr
all owi ng a conposition co

ans-(-)-D9-THC, conpri sing:
nprising ()-D9-THC and an

webkwbiopiJecol vent to separate on a chiral stati POEHER2005/012378
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phase to provide a trans-
wherein the ()-D9-THC i s
()-D9-THC. I n another enb
relates to a nethod for p

(-)-D -THC conposi tion
obtained fromcrystalline
odi nent, the invention

r-&dar i Nng a conposi tion

conprising trans-(+)-D -THC, conprising: allow ng a

conposition conprising ()-

sol vent to separate on a

D9- THC and an el uting
chiral stationary phase to

provi de a trans-(+)-D9-THC conposition, wherein the

ryeray Tt o TR 188

r@z%‘bYﬁltaﬂil&ag@ atdiuld®: Thi precise dose

resent |nvent|on

C3heRen diwiBdlsbYepénd dnibwmowne of airmltumueﬂl capé t¢he seriousness

nmet hod. For exanpl e, a no

Otftth¢ Gondjtion gad e berdecidpd

Tt ROt A B

Ot&é}@f(L)CA%@HE&fcbtnpb@n@ﬁ@wrﬂ
descrlbed below in Sectio

t tnansi-(AvARTHEbased en the tetsl

@eﬁ@éﬁ%ﬁg e Rt s

Eé:(‘lcolq‘qﬁ.]n(gg : chn ent OP a practitioner

?ﬁlﬁonp03|t|on conpri si ng
THC, and a non- pol ar

gnitip\as teattl aboet S@G%ﬁby‘ﬁﬂigla@f
n4.3. In another e ment
amonatt |9b gromgh 1nB G mgtere orally,

%At.f)%%{ﬁg%b?nﬁ{ s}vﬁghﬁg aBout 0.4

SRLAGS bbay SRk ﬂidﬁt 9(7’er§\ 4dfviufsa blthm@h iitcis sypicalyabeutt ol mg/ke
provide a trans - D9- HCconpqi on conpri sin t
| efladyaroght 09855. bsn Wi e@modasflel%tr tfpclive Raeniubls

0&82@ o FRHN LR, b

?{)ut @er?égﬁ%%&? Body Welght in another

HC was obt ai ned

bb’de)dlﬁMhm theteffoiive( d@sa@atﬁﬂ[ﬁt amﬁiomrabngtq ) mpdkemdibody weight

crystalllzefro flrst
t feaabout 0-f qﬂ@ytwﬁ%t

E@@Hﬁt‘is /9 Va%Bﬁt .01 R,

a I'rqui d phase. In anothe
r eleipfhes to a nethod for p
composi tion

co OSI %mg%(ﬁggnﬁ 'gh%geffeftwe dosage

Sl)bs%ﬁ t ko mgouf ))075)31g7k§oﬂmﬂy
r enbodi nent, the invention

reparlng a trans (+) DO- THC

compr 1 51 ng EhE BaY domzt i g UBreRuE BT BR Abpgof rans--4”
S ﬁlﬂf ﬁ%ﬁ)a‘i}%@ £ Hort8lab&hidl0 ABaR ¥inhasenbolinegyfro@ dout 2.5 mg

HC conposi t

ion conprising at | east about

9&5’/ant mmghtn aottter ambo(hn)enmqul@ Dageth aethen gmppdigient, about

\?ﬁméﬁlljfglt t“h%no?lj 6&%%‘?@%8& al n 3ngy( aI)I g\?\n Iglc

trans- (-) - D¢y JddCerahrsdlitab)

froma first conposition

s €fF9otive ddddge bmoontyis bdininigtered about

conpr|S|ng trans
t ewers 24-BpumowiiHbe Gonditionis abgies- dp %P@éh?%b%%‘\?’é‘hﬁn ?fgjccﬂve

prOV|de cgﬁ§gg&5 1m£3ab

si'ng

e%_gj‘ 1@;1%585 ﬁlfti‘ﬂ HiedCcﬁﬁfi‘t% is abated. In

t %ﬁ&ﬁeﬁe&ﬂbd&ﬂnéﬁﬂ,&ﬂﬁﬁ‘cﬁbe ﬂ@srage) binaiumtiis gdmmyst«tradl hbaye every 8 hours

THC can be _obt.ai_ned
%@tﬂ ba Cendition isab aﬁqcie'%ap

gtgéq qne%%e des ctj’ﬁ@gﬁ%{i(és&ge amount is

1stg1re}{ gB@L d Ao uﬁﬁ%@@@ndm& {%rh%aﬁﬂb AR Mother
ovm ng t and

a ne

rans-(-)-

t remcmﬂem laﬁ-eﬂdﬁinteodasagesamdmnt zseadfrmomeaedc&h@pb@leﬁ éhours until
conprising trans-(-)-D9-THC, trans (+)-D9-THC and a
néhﬁﬁé‘llcg?mb’rs #ed sol vent (the "Crystallizing Step")

to provide gpystah kfnesd@en@nw@ lférﬂés@aﬂlé atihBodiR sies

Conposi tions conprising t

rans-

t r;ﬁ;aﬁne(ctmtidageéﬁhpbsaMS anto dth:)@lngal W.systg@hy@ﬁy spigadie route,
nggﬁ% hlgg 1y é*@allﬂxla@é%?@dgﬁetﬁgqeﬁ ec ggfﬁg%%%%@%{aﬂﬁfécﬁon may be

crystalline ()-D9-THC can be obtai ned by contacting a




sui tabl e anobunt of trans-(-)-D9-THC and
trans-(+)-D9-THC with a non-pol ar organi c sol vent. The

wore@ensHne rate of addition of the trans-(-)-DPcTERR005/012378
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the trans-(+)-D9- THC and the non-pol ar organic
solvent is not critical and can be carried out
sequentially or substantially sinultaneously. As an
exanple, trans-(-)-D -THC-3ptionally in the presence
of a non-pol ar organi c solvent, and trans-(+)-D9- THC5
optionally in the presence of a non-polar organic

sol vent, can be added to a non-polar organic sol vent.
Li kewi se, trans-(+)-D9-THC in the presence of a

non- pol organi c .sol.ven nd. trans-(-).- D9 '

oPeBeCby B ARAAR ATk R g el such
agiX@fhkmalh 8&8rvoir) - D - THC can be obtained from natural
products or by synthetic nethods. I.n one enbodi

nt,
trans- (- ) - DPullq@aiyadgbrigiraian paoderamied: ﬁgoggb‘fe of an

... h ' i i .o
g B B 25 P
NQuoBcab8n 446/ nBletit pubhaaht surctaat. ) In cBrtaimsn(boflinBousT HE

can al so be obtai hed by known thetic t hod .
i nhqrmagmi,calbf@mmléi@iom ?ﬁﬁt@o&%?lﬁ%ageeiswogﬁ% %’%P paffigional

XU b il MRl enl - o with ol ivetol in
e presence of an acid catal yst such_ a N .
par a- t ol uenasahdiismiembadintbna e Gaeh)y A-AHGheprRpsiion(coatining
U, S. Patent No, 3,560,528 to Pefrizjlka anﬂl‘?u S t of
Pattleast abpit 92,0995y Sreeeht of trensclahd e 4] based pRAepighamppunt ©

(-)-CBD wj th 5. A6 eSHEh; Bl gk,
Setpaheolsen BanRllaRalE dorhR i e st e e TaGE
NSeieAs028); F526- 1563 Rego0yTredt eabl., iaddpdsnines ivethe Shetlapy of
publication no. WO 03/070506); or reaction of

( Infeqpipuy Risedpe wdHeP" D) | oned by dehydrochl ori nati on

( Y | Y LissI Ne oreSN353065 (888 Iopez-
i e R N G M Sy

9 Befeckledn, (Hi87 Dp) 317A 27 sevagenerally ibitlpans- (- ) - D9- THC can

e et R SE PRSP O Soposi

t . { IV CAD
e T o B B A e B S on g ot
- Whdolnt# caheddimoieccanbe dieliyated i coritrodied-orledss epstén. In one
Mechoul h, J.. Am Soc. 94: 6159 72).. .
e A 1311,%11% parRs-Useq @%ﬁang%‘:sggm; i é#fﬁ gé)tb@ef Biomed.
. . . ] I K . 1 - . .
:Tr%tg%ggf.%gl_eﬁ%?ﬁ%ch@alﬁ%?&l,%rée&z 38: 50N ¢ 1 YTy OSHudBN L al., N. Engl

used In the Crystallizing Step is
" Uedsed) T 5T 889).pheanothes embediment, palyatericjmateriafygandye used

a chiral stationar ase as scribed | i 4

" (Sea e Brbea R Al Cop e et e e Rk R feRC Pres,
t rBSHé% Rator, FIR (1079, W8k ol1bd Dhgg Biovssivdbilig) Deugepuadbesign and
be obtalined as a nm xture of enantioners b

: A g 43 di rect
s yRefoemincay S o, andiliaH (edssly Wikt Newinberk(4934); Rangar andyeppas,

rafio of transs(-); D9- NGyt +) - T ;
Vo sttt g o Mg C1dp SR Ss Yy bie R Ll £BE. Scrence
anggtiog (wzr%gpyrfgﬁlcg DS 256 . Ndunolo DE: 38 MOS80 e Riward ef al., J.

trans-(-) and trans-(+£- .D9- THC are obt ai ned
i INewoutg-ctiul 470l 989) hnksnetdhepgmBodifsihét i ¢ route using

raceni eagent.s -l Joql b : I i ng
e S S N

S YKol deGticQ WbpbdHEdrischius s@irin@rondf a diattiad ofsthelsystemic dose
ol'ivetol in the presence of a égﬁ&; aci.d gSFe R 1.2
Ms¢ro algarandsein in Medis Anpiisaiionsf Caprofl§&§eleq gy oipy a-gfol 2 Pp-
hydr ol ysi s of
()-1-A"-nitrobenzenesul f oanat e- 6a, 10a-trans- D9- THC
with NaCH i n aqueous net hanol (K E. Fahrenholtz et al

J. Am Chem Soc. 89:5934-5941 (1967)). Alternatively,
()-D9- THC can be obtained by nethods described in
Section 5. In yet another enbodinent, the trans-(-)-

N T I~ ——r o~




trans-(+)- D9-THC. For exanple, an adm xture of
trans-(-)- D9-THC and trans-(+)- D9- THC can be

w0 e@esifomi th a phenol protecting group such aBCT/EP2005/012378
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m ni trobenzenesul fonate and crystallized to provide
2-wni trobenzenesul fonate-()- D9-THC (see U. S. Patent

No. 3,507,885 to Fahrenholtz; and K. E. Fahrenholtz et
ah, J. Am Chem Soc. 89:593%=5491 (1967))). The
2-mnitrobenzenesul fonate-()- D9- THC can then be
deprotected, and the resultant conposition conprising
trans-(-)- D9-THC and trans(+)-D9-THC can be
crystallized froma conposition conprising the

t - e AR - i
B P e e eI i v by

( Lak®Rr (SciGice The: 16201 531990 nsn be fsel9- THC and

trans-(+)- DO9-THC used in the stal lizjing, St can ..
vary. |n onéheHyseireto PrORKes P -afqlﬁtl-cggga%}gﬁloﬁe@ts COmprising
P {)ﬁes §hote Qoﬁﬁir%?pﬂﬁ'éd iR Fﬁeatmg-ﬁ—_)oyz’ﬁ}{tcboﬁﬁ%b'ﬁioﬁ c@Raining at
nol ar equi val'ents per nolar equi'val ent of ‘trans-(+)-

DR ditiGout 99. 60 Ol hediglerdfadhave A’ - THIE bhsedns-the Jotdduribriat ofs
present in an ampunt from about_ 0.9 to about 1.1 nolar,

e quinabineids Oplignafy Rasociatdi widh Bich cgpiaines(glcanbe)a poiice fgthe

| p_anot he. '(;rg_)g{n ulatihe B3 hEufhsuR 8885 sale of

i ilan’ rg%%&ﬁ B??%'On about. {ags%eéE?g@gg%%}? [aie%S mol ar S sale o

iﬁlg&mﬁbanictslﬁ e bidniggige_ﬂ pmqimlct j ts?Whic? noficg ?@ﬂ;ests ggl)r_?zgg}ﬂhmgency
in anot her e nt, e traps-(-)- - i's

png’éﬁ‘ﬂfa?tﬂreaﬁseamfﬁfloggmﬁ%?f{}“@s%‘1%‘?' equi val ent per

nmol ar equival ent of trans-(+)-D9-THC. Non-linmiting

exanpl es of TRERSIRAYIAE cRIBSIBY &re S fBRNES adshBlin Midersiding the

in the Crystallizing Step include aliphatic .
( Gaetion) mdddoectdivontheduemtian dessribpbanddpimaddierdiny Spd

hept.ane t ane, ..nonane,. - j .
B L
alok ph@tdedelbysl, ataitbonsid b8 evityicthe pualiewhfithiose skilled in the art, and
hydr ocar bons, or any m xture thereof. Ig]té)ne Lwithin th
ewhoesrEnormulsHoRRTpEIcRehagpefR X PEYP Ak desienyfof L ifhin the
Crystaleld zi is. a straight-chain or branch-chain
hg%?péiﬁoef.tﬁﬁIﬁg%ﬁgﬁ%grrlﬁ%ﬁbodi ment, the non-pol ar organic
solvent used in the Crystallizing Step is pentane,

hexane, heptane, octane or Si stigamples. | n anot her

enbodi nent, the non-polar organic solvent used in the

Crystallizi Step is.n- t ane. . of

non- pol ar oﬁ‘gﬂ?ﬁsgﬁewgﬁ a%@s%greiaﬁt &ﬁe&ég %&{ng IOP{ZIF}[ﬁlger argon of
Stﬁ@og%ﬁ@tlﬂ@gbyle@nd will depend, in part, on the anobunt

and type of cannabinoid inpurities and tenpe,r,g%éfiﬁ. ,
Typi cal |y, tUbessorheswisastabndgthsipbrass | (AR pr gxapg,” or
an._anount suf i ci i LoplebtiRIy1aY h BlnRrdture of
TRk o, bbb Mgl TR Wntrdfce o
priedue kedut Y° to shvuabt@it 20% to about 75% nore

preferably fromabout 40%to out 60% b i ght based

on the tot alReggefiin endpolpguis .%Sﬁ@thwsﬁgﬁ%ogﬁféagerﬁs and

0 rs%%h?.wse% gﬁghase-dr%%n%l/(ﬁfcﬁldﬂeﬁﬁm BhffRnd Snd adddivathoRtHurther
for a'time and at a tenperature sufficient to provide

( )pudicdid@. crystals. A time sufficient to crystallize
()-D9- THC i s, from. about hour to abouf 200.hours; in, .
anot her errbd%ﬁg?fé)r‘ff OV %gf};@%?ﬁ’gp}%yo%g’lgglﬁe%@bame liquid
hoyt Snatl gmzcw@so&wm t thdQ@MheRMwiRScf@itichs d the
ab%%?n?fg‘%mﬁgﬁ s; and in anotuher enbodi m=.~nlf%%5 from about
3Qpuivyoftht saraplesi tlugsts ves calcul@iedifcm the resultaaimyes pareangages:
sufficient to provide crystalline ()-D9-THC is from

about -780C to about 1000C;, in another enbodi nent,

from about -500C to about 25C; in another enbodi nent,
from about -300C to about 00C, and in another

enbodi ment, from about -25C to about -15C. In certain
enbodi nents, the Crystallizing Step is carried out at

two or nore tenperatures. In one enbodiment, the

o " o — o~




e.g., 200C or higher. Wthout being limted by theory,
Applicants believe that form ng the conposition at a

wao eoppesEbar e of 200C or higher increases the spCT/BPI00$/§12378
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ofthe trans-(-)-D9-THC and the trans-(+)-D9-THC in the
non- pol ar organi c solvent. The tenperature ofthe

adm xture can then be decreased to a second
tenperature, e.g. , 00C or-B%wer. Wthout being
limted by theory, Applicants believe that hol ding the
adm xture at a tenperature of OC or | ower decreases
the solubility of ()-D9-THC and pronotes
crystallization. Optionally, the tenperature of t he

adm xture c e .f er decr

t enper at ur egpaggﬁd ﬂg}ég“{aﬁ carilg F‘E%ﬁg % E E}{ paiation Jpase

5 cgl%ﬁﬁ@@ﬁ?x Uiy ﬁlﬁﬁfﬁfn@bﬂé Bhdsé oPHel fBH@sﬂm@Qoﬁi@b&ﬁ@ﬁ' TIEE (71%),
al

HC cryst zation process. |n_on

t MaGH (zza%mdmra(ﬁ%)tfoa%nmns)grmemmTHFeU b‘@éﬂPQ@dWﬁ and

coBre ity Bl Bo) REEEL MRPH @A AT haRP (%) B 10%ins o
C%kxﬁrqtetdilf%ﬂmrﬁm HRIG Uandkiddier at e38ihtnant crystal | i ne
()-D9-THC i s se arated fromthe |j phase, In

ui d
anot her enb6&hibAPLCimethad § 18 cnrigd QY @H&a 79 nenEhiralpak AD

o] rresence of a, se

050 s & B OISRALE BoBlle o€ SnGHRE Bbnrad A 55 Kooy Blow
0Gateof | SV in; 28X VIdetecRI 128 mg. t[hanmcént)“at[bﬁrdlﬂﬂﬁa sample
trans-(+)-D9-THC and the non-pol ar organic solvent hi

orveasehogdimener | mheoldegtingr ystal is ()-D - THC. The
progress of the Ghystallizh %5&1%@% g 8 180i ehRfipak AD-H
visual l'y or "Usi'ng conven |ona anal ytica hni ques,

| PGl %d G hm Ql)ﬁhcdl))&oﬂnhnm ] ﬁtzbbﬂé)phztsh iofl hb)&nyleiethanol (95 5 (v:v)) for
chromat ography (" TLC") g gerfo; mance | i qui d
cmmiaan@gmpmsopromm@ 0: 19 EVIHPbAaL Gr & t@f ) mL/min; an

ga idc to h '

Sy Bl TRy e Rechinki g Bl Q%aﬁ%% j m e L L
NWFheadnemagneti ¢ resonance spectroscopy ("NWVR') such
as 1H or 13C NMR The Cr staII|Z|n Ste .
carri ed out Gas deuEes gy .ésgﬁ?éﬂo gWﬁ%ﬁﬁ@Kﬁ£D§F§§§%Vgout
g‘ﬁ}"sl ret}l;?!f qf%vﬁﬁ%?oﬁﬂﬁ | ons! ThdE 8&1‘% e hent $8s calculated from the

'z ng s tarried out at atnospheric
Dﬁeﬁﬁwﬁﬁnedpmfmmmgembod|nent certain inpurities are

A LR ok Pl R 4 s

Crystallizing Step. Non-limting nmethods for renoving
inpurities prior to carrylng,out t he g;ystaII|Z|n%
StiEp- 0.2% ugea stanmmy@hmrﬁﬁ gdinpenylPsedizstypalyailopane (0.25

grellug\)i'}t r%?f?tn'aﬁgc gﬁ,gtg%llpb e %2%-61& n Prs6 a /te)mlﬁg "‘1‘-%%91]%? of 270°C:
a“_B%ryst a 2| ng g‘ggaﬂdsmgbﬁ%ﬂdanwctf@rgﬁﬁﬁ)ﬁhwamm

I n anot her enbodi nent, the .
I reACiabh0°&l 50 muieirtay le@dmg ab 2405 Orfot 1§ svinnereasjagiy 270°C per

t( tr 1%25 éﬁbg e&%gggﬁ(} C%-r ?8# %/E ?ﬁ 851'}%En@£tlot11 o%ﬁe éb'ga)%pir

coen;oa@i enamofEQOHm THC, trans-(-)- D9 THC or
trans-()- HC with a first water-inm scible or

soI vent v@hlealﬁﬁl 9ieh parsied PBIOR@I mangst emilap fthy Kibed above

t o o'ra 3@#% I‘% gﬁ}# 9{1% i pgn 6%&3:1120%30 ﬁ%‘b@%ﬁhﬁ%ﬁhﬁpwas used;

Or GRMmhiEctRRaGRpEaRrd Why 2507 Cabadiheloven aystdtarepha9e°C
conpr|3|n trans-(-)-D9-THC and trans-(+)-D9- THC.

W €ismohermbBi ng |imited by theory, it is believed that
the Caustic Contacting Step extracts inpurities from

t he D9- THC-cont ai ni ng al cohol i c-caustic phase into the
first organic phase, which inpurities nmay inpede or
prevent ()-D9- THC fromcrystallizing fromthe
conmposition conprising the trans-(-)-D9-THC, the



trans-(+)-D9-THC, and the non-pol ar organic sol vent.
The anount of alkali netal hydroxide used in the

wW@2wsis6Cont acting Step typically ranges fronPeb8p1003/012378
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to about 1000 nol ar equival ents per nol ar equi val ent

of DO-THC, in another enbodi ment, the anount of al kal
nmet al hydr oxi de ranges from about 10 to about 100

nmol ar equi val ents per nol ardkqui val ent of

trans-D9- THC, and in another enbodi ment, anount of

al kali metal hydroxide ranges from about 25 to about

55 nol ar equi val ents per nolar equivalent of trans-D
-THC. Non-limting exanpl es of water-mscible al cohols
useful int ' t I

met hanol , Fﬁg\%#s’%/%g‘g\% n%‘?t?wgsf lgcﬁ‘_\ﬂdeg %nﬂ‘g? gg{rﬁcglr?n analysis
t ey mﬁed but byﬂmownbmﬂhdﬁsnismgt AWM &f TIAS ¢ (Hhiilegpsy XERdrbPro

| e renpicis dabavIn DRGTS appr ba R SO TS bmidiR e
\Alé?%m 1}39 ?(ﬁ)e rﬂapigetpcq&:) B% BW%n%%%gh&% Wh€used for beam

I n anot her
efdbadhgent , the amount of water-mscible alcohol is

from about part 0 ab ut 25 parts by wei k based on
the wei ght Uf’c eeMagnedeeseriaiet %&}‘fﬁ”@i%/‘ﬂ’é( ll\gt‘f of ppagnetic
aﬁgo%%] Iﬁgp@ %W&Q%C@fﬁéﬁ% DOBruat RM-M)@?H@tQOO MHz, *C

out 5 parts to about 10 parts B/
et mwﬂmszeatBudcer AM%@O § ato‘fOOtMéIZhHWtﬂlmelﬁétl%ipg CDCl; (unless
hy roxi de. ting exa

rartited) Bisobiegh R AT b [ el to internal
C@Wl ¢ Contacting Step include the non-polar organic
sol vents descri bed above for the Crystallizing Step.
In one enbodeltingtpointieMelting pmatt@mnmaé,l@nbwerewrvémut in open

The a t fir r-
oregafirs Pge bine S DR B4 e Ra SR Bl S Fupragit o

t Wﬁ@@leIedosF -8 0 Mckitboint aib@éslsoﬁyONﬂleBt%ﬁ) Postepsar.t @hebmeltlng
wei ght based on the weight of the D9-THC, in another
enbioth aenncortehiedanount of wateri nmi scible organic

solvent is fromabout 5 parts to about 100 parts by

wei ght based; iy § 18 4 50h Qb ott‘?-cﬂgﬁ-mhé@dieﬂq-ol

anot her enbodiTrent, t e armournt WAt er -1 nm sci bl €

organi c solvent is from about 5 parts to about 20

parts by weiPgéptardésen (OR(IFH2R, ﬁé)l—@-pheroﬂfhtdﬁ&pm@ﬂrm -1-TheA

Eaﬁggﬁlt.plcq C}ﬁoﬂ b%g};%r{] s (#egég in ?eOrQC 2 r(:aﬁgfu(t g 3lt (%1% &1as?er§omenc

Stdiktutd) 9AIERAIOHR G cATY Hﬁé}ﬁ{eﬁw (f6@ 1%t g, ©5TCAEE (F laktdChemlcal Buchs,
ul trasound adm xi ng, he Caustic Contact

Sﬂwzmdal mtﬁspgnmrbqne@ (3@3 Y- Renelddy, I\h@@fedwltoamlmde (18.9
i q¢1 Zg gﬂéﬂdd[ﬂ %@%Q Ing‘)h\{lgs S%Eeﬁ a1 17°¥3 £io ﬂ#uerc Hnde|r an Ar

34fnckBhert 4 The adxtuledIF) coolddao@ec Iaﬂd eatt e3ﬁ03nb)‘ wahadded. The
are |ncor por ated herein by reference). The Causti.c

cmubt@rttuon@an& Rigse yps ellectpd; andtag waéfd)lwf Whs BRI rith toluene
t
) R
aﬁﬂd hesYesvhabnadbtine (I oAl @bdyt The bﬁgalnm,phaset vasihoutlrigd over

h . Th
e e Qe o) o arb ap s e GRS R BERRGI RS 65°C.
C.

A R (R e
3pEvidhE)- aausmamn@onﬂam hg) SISeIp tc3R.1p6 @ arlrmbat) end (-xf1R,

S LS S SRS Shi e

the Caustic Cbntactlng Step is carried out at

at nospheric pressure. The progress of the Caustic
Contacting Step can be nonitored using conventiona
techni ques as descri bed above for the Crystallizing
Step. In another enbodi nent, the trans-D9- THC
Purification Method of the

-]




present invention further conprises contacting the
al cohol i c-caustic phase wwth an acid to provide an

wa@edodosizeat ed al cohol i c phase. Wt hout being |POi/ERZOHY12378

10

15

20

25

30

theory, it is believed thattrans-D9-THC is inm scible
in the acidified al coholic phase. Non-limting
exanpl es of useful acids include citric acid, acetic
acid, and the like. In one-é¢hbodinent, the acid is
citric acid. Typically, the acid, is added in an
anmount sufficient to achieve a pH of fromabout 5 to
about 9. In another enbodinent, the acid is added in
an amount sufficient to achieve a pH fromabout 6 to

apout 8: i t (5 [ ied is added in
aﬁ“@ﬁ%%ﬂ?mgéggﬁg?ggg/nggggﬁ?g%gl%£§%@%F from about 7
t @)-elIQRR 48)-2 \pheyltitidr8rp-mehihei-iesithad tipeof8)-THEC (hexane) and a
Purification Method of the present invention further

cPHPY (SE63 0EBRPEEt i ng the acid-treated al coholic phase
wth a secopd.: -1 _scaobl gy ni nt to form
(1) a seconggggggﬁ%%bﬁgggg c%ﬁ%gFg?hgﬁéggggf(-)D9-THC
and (ii) an'radiMRtageatedthahe sinadtive. phase. Non-1i nmiting
exanpl es of second wat er-imy scj bl e organi c, solvents
useful for @lfﬁﬁ’laﬁ@fan@ft (?@rékyg‘jiif@%ﬁ’fyé %é’i”ﬁ’gﬁfﬁ'?t phase

t .SeCcof h6. ' |eikHag- 1L J6¥mol
B e )
f oms tissol@d/intmadthylzilemrob(le} L) with sérrimgisd 8 e naderandir

second wat er-j nm sci bl e organi c sol.vent.is tane,. ..
TR TS s aPor i Gl £ s ks o ggon of
UBKONE®! (B BaSstirh et ckyhloamudaey (279. paS 0.449mabqal drddh0Chemical)
parts by wei ght based on the weight of the

g . )
t irawateDd-33HC) whnadsled drenwissniodhe methy] alcpbolsabitien oyer 2 hours at -

£r-i.om sqi.pl e _or J: e [ 100 40
8 SniCt ght ReRhgR iRt g ol HMMARAM 36 nfhe 10710
t senSTEYmitGie wiwirmeadnoRbeto Zr0pdater (2.1 L) nas addedy andthe
wat er -i mm_sci bl e organic solvent .is from aboyt a
! sl It io KT RN ENIOT L HO BT RENGER (gt TSP heThe
UL aNEmER: 504 A% HR&, and th
PSR e YA e UBEA Hior PO BILAIGCIR, and he
Wedseltarit fitirste inals eonvegirated usddrrehiced pressige at Hfse to provide 150.9 g
descri bed ove .for the Causti ntacting, Step..Jn
AR FREFUE D8 FERAHE, WA R R R i s
t - B Hhb Ryl HickNeD:10REDS 23 e Fhé BRAT0A cbtain
sgggﬁgﬁgggg%?gﬁghase géonwthe acid4t?eated alcoﬁolﬁch%
phasdy Met hods useful for separating the second

or |.C e, fromtheaci d-t - '

R ke R BEASLE R PR O N Gl fond.

OL8RRhateh aferlvaouih e 1@l Rhndti40° easBd © mbdde. After
aration fromthe acidtreated al cohalic phase, the

se
s €A A dahirdsopn8pempather Bipbanylpubpxidg apgy migluge of two

azgeot r opi Ushhldat il d j nd
oIt s SR AL R 7R THE pERTL AR A BERGREE

MySO4) . | n (anak-pelleribal-dient -olt HemDOuiHE

Purification Method of the present i.nv [ furthe

o SRR S0 B R SBE SR BAG I & UpHeASeD o0

f - ' bstbd' 163°C

¢ PR LR DRS ol AR R A0 DR A PP L

c endan flewing g\ taneosphes) dndihg acsubtapthaixéure svas stirred at 163°C for 3
distillation, Wen the secgnd_grganic.phase is

c GREEEN{ D& CRRFUBg Vit 64114 0o 25 e Bapee PP S0y gnd
callhat Qih d?éthﬁleﬁ%‘?f(f 486 BISUMRe cahBRRARSE AT phases were
pressure, or at’ reduced pressure. In one enbodi nent,

t eashedstvith 1At HEh(1i6§ nolh); r 7&elsabutionadf sativoshyvepgan carbonate (150
pressure. |In another enbodinent, the distillation is
carried out at reduced pressure. |In another

enbodi ment, the D9-THC Purification Method of the

present invention further conprises contacting the
concentrated second organi c phase with a non-pol ar

o o e a o o "




THC. The anount and type of non-polar organic sol vent
are those described above in the Crystallizing Step

WO e0o6toFIF6s on- pol ar or gani ¢ sol vent. | n anot her PCT/EP2005/012378
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enbodi nent, the trans-D9- THC used in the D9- THC
Purification Method conprises trans-(-)-D -THC. In
anot her enbodi nent, the trans- D9-THC used in the

D9- THC Purification Method-é®rprises trans-(-)-D9-THC
and trans-(+)-D9-THC. In anot her enbodi nent, the
trans-D9- THC used in the DO9-THC Purification Method
conprises trans-(-)-D9-THC and trans-(+)-D9- THC,
V\,herein the trans-(-)-D9-THC i s present in an anount

D B s hed AR A ;b‘ggéi&x@mggh%eﬁgé YRV then

e H&Qﬁhﬂffﬁéﬂ unde eedBedipiCsdoue.i Thembilemnt Mstdue @03 g) Wes purified by
present i nvention further Conprlses a

t Fiiaa g¢l.cplumin chreaiogtapa Selpant. whentpiee gl PRAYY | [ st
o] provi de
aﬁ%%ﬁ*oa%%ﬁ@?%%*a“ Qo DB T s b RS L and
t (DASs- ptﬂenmx-f{ Bidienshel giere ¢dnsbitedarst c(on;eermwﬂﬁmdﬁlsreduced

pr esent unt from bout
rTBW&’FW%aU%v 49 éltls operl Ohausy O@a%‘(lg%@ﬁ? Fsfeaith-2s A 1-o1.
LR f% ; g%'%— Hﬁna@@ig &) QMR rbdiR firdicatedat iHa89BI9 % pure.
trans- HC to crystalllzefromtheflrst or gani c
conmposi ti on()pucqurotatlde Em]pst—é?? (nﬁ@t)() D9- THC as
descri bed a or st zing Step. In another
enbodi ment, bﬁﬁ@\,{%@ ﬁﬁg‘?ﬂg‘%? %3 W Met hod of the
present i nvention further conprises allow ng the
trans-(-)- 20-FhidmAed: Syathesis oF (D%is-piMerth-1.8 \isdal dol ze
fromthe first orgam C conposition to provide
crystalline ()-Do- as descri bed abave for,

Crystal lizi fg) }Sﬂ@athav%gﬁé?rhl'@é)?"aﬁ Pepgiee 8¢ d ?ﬁcﬂg?f[]’@ Example 1,
T
A AR 190 A s

ofgdndofconposi tion in an anount from about 0.75 to

about 1.25 m)l ar egui v per .ol ar . equi vaI e

o g et SnBicher tuhgsuena it i G Thettped =
oa et hod for making crystalline () D9- THC

?%?ﬁf.gﬁg)@m | owm ng trans- § ) - D9- THC and

t rans- (+) - D9OpHexltrotatioys {@lb % 288%(neat).a first

conmposition conprising trans-(-)-D9-THC,

trans-(+)- -T . L caspbvent 1

trans-(-)-D9-THC and t he trans- (+)-D9- THC were

obt ai ned by: (:l: AMEIRATR [89dian-0id) ks iptepaedigshiximequivalent
conprisin a first organi cEghase COI’{ng si ng
1

flqugntltmp%( -)primeaba-Bi8edishda0liod Examplerd with £5)- R‘Fr}e}l%ér?- 8-dien-1-
ohgl stic phase containing trans-(-)-D9-THC and

oiﬁgﬁ él?ﬁ‘&%g THC, (b) separating the trans-(-)-D9-THC

and the trans-(+)-D9-THC fromthe al coholic-caustic

phase; and(c) fornbAgExhmpld 4:Syntloesipari(t)-6€BIxonpri si ng

(i) the trans-(-)-D9-THC and the trans-(+)-D9- THC of

step (b), amynfiesiy of bedegr-EBDeBbpgaitaresdlolivetbl (3.6 g, 20

Met hods for. TQorm ng the biphasic, c osi.tion as, well

adnmRb, Zppehedde 3 .\ oamproly Pkt (%ggﬁpﬁpﬁ?ﬁl% PRt e

or ' , 0 , 2.8

o F R NE L L AL reThRE R A Aol ) phta 2.8

f afied-h@l Galig) 2cmEmi) iactichigroftetdpne GilmaLawhy addedtdngewise over

for separatlngthetrans -D9-T and t he . .
rafs hquryte g ISFPENG FbHITe, éﬂaathea?ﬁ&ﬂg%t%%@{l X was mixed for

and met hods for formng the first conposition

conprising (i) the




trans-(-)-D9-THC and the trans-(+)-D9-THC of step (b),
and (ii) the non-polar organic solvent include those

waelewensiyed above for the ()-D9-THC Puri fi cati oPCIVEP1DO£012378
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Once obtained, crystalline ()-D9-THC forned in the
Crystallizing Step can be separated fromthe |iquid
phase by nethods known in the art. Methods for
separating the crystalline-@p-D9-THC fromthe |iquid
phase include, e.g., filtration, centrifugation and
decantation. In one enbodi nent, crystalline ()-D9- THC
i s separated fromthe liquid phase by filtration.
Crystalline ()-DO-THC forned in the Crystallizing Step
Ca'y hd Hltqgigl& yThéJlﬁ hed c%]tﬁﬁ t(?‘QS‘Qf @ Se\@BIL) was added,
SO Ive separat fromt |qU| phase as

dasd thiehedilahobiphasithaixtae wtitred far2 nfipu®s aTHIC. i hewesittent

TR P pHecal et St e tb i paf SN EiEpn 20
A1 S g DSOS TP N ESDR TANIP bkt WRBAANEI under

- to about i n anot her “enbodi ment from about
- 30lucedprbome tchi’ﬁﬁde &g phfimhoute fHe@BBdesidin Atalysis (GC) of

-200C. t ut. ,.25C,,. o
B B oA R R R ST ] B0
d%ﬁﬁf(l)h@Biqu@m) e GFE cRINEGH)-0BM sesidhe was gamﬁad mestiumn
sol vent, when used, is n-heptane. The separated

( chmarpgraphsnon shed goh &lnsnt WéBEmeé@e) womdy i2ye ebmsgsend
car nospheric pressure, optionally with
tl%ude%g)%ga sSlv@ép gas such as dry air, nitrogen,

hel i um ar g@ynriesis bHE ) CBRR-biskB, 15eiznzﬁt01bv@oyi;e)(ﬁhbﬁ($ol®ion of

< cbadenerbepyorbsbivpes (47 s FL eSS RETreahale (1 mh ves
¢ %ﬁdé’cﬁ%%gm&rs\é Rb G &idr¥d mbREreWeHhd\ Seo&RIE CHCBDAEIRR (2.4 2),

carrie a tenperature from about -25 to about

63CN Nmmamwtwnn@mdmer(@:% 2)f pywidize@unl Pandolictiongmegmas (15

TR OP 8 St TS PoRu Rl RR AR £ &y I pour

StepC C aRPhiige Rhs ﬁh@ﬁ?xr)ugﬁg Qb a%%@?efH%ﬂfgxg Eidmgﬁ rr%L)ewe (75 g)

trans HC and
t ond |d1c§nﬂmgmeth@ﬁe 65&nn1ab| Thq r@sultaphor@ﬁ@w pBpseattssailpged, washed

th t

g L ) I AR B

) ‘r%fzﬂrﬁ]:ﬂ&ﬁfé stﬁi@ﬁcéaéﬁte@lgmﬂéi@e?ﬁ&ddﬂmuﬂghe ptcfrid:‘el 5.2 g of crude

(G BO Bt Ao AL A Catins PhOCSrel (o bigs-
rdé%lﬁf@?érsze%gy O/ihbay Vngi]Rfog fmlkfu‘?é@f 1§0ﬁr0}g§1oirﬁﬁ ARflacetate

o the’total anount of
c gt atiiyrvedsdsirred beem@haatéZtSéﬁ afjl {iereliHT hoaesulthdrpréngpitate was

S 18, o R R DY

?;&éﬁ%dém&ﬁtteﬂ%ss&r)ﬂ@%o%& Spfaliped fromcrystalline

and an eluting solvent are contacted with a

c Hi)-Q1BR-bas(3, braldnitrolpsmaeate t (éb} e¥iﬂldlé-1 526 1%ns- (-) - and
+)-enantio . e Ste ")Y. This provides
gl z:onposntl ﬁﬁ’é‘%’ﬁ?% dr? t d it ago?ﬂ 98% b)F/) wei ght
of trans-(- )Olgﬁcai%%tﬁin Ed]BW&gowa =99, ﬁﬁ@]l;))ased on the

total anount of cannabi hoi ds t hout bei ng limted by
t heory, ApplSyedhesis oféH-ERR Bhatd mogalef ty qryst@ing HC

C S PR APl DGR R fsbREn B 0.7 & 50

hayin38) dn@Wo1eYeES mil Y wa Wirre@fat fd@)ﬁn AR %IdIZ hours and

impuri'ties found in‘trans-(-)-D -THC or trans- 6)
DR:ofitidtabdaindedredycadmuensunee {ho d@ultmhiere@ém‘@@ rurigigd by column -
conprising ()-D9-THC used in the Resolving Step can
contain an anount of trans-(-)-D9-THC that is |ess

than, equal to or greater thanthe anount of
trans-(+)-D9- THC. For exanple, the conposition

conprising ()-D9-



THC may be obtained by adm xing crystalline ()-D9-THC
wWth a trans-(-)-D9-THC conposition and/or a

WO e@a®53769 - D9- THC prior to carryi ng out the ReBCI/EPI095/012378
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Step. Typically, the conposition conprising ()-D -THC
cont ai ns about an equi nol ar anount of the
trans-(-)-D9-THC and trans-(+)-D9-THC. Any known or

| at er-devel oped chiral statédérnary phase that resol ves
trans-(-)-D9-THC and trans-(+)-D9- THC can be used. For
exanple, a nmethod for resolving trans-(-)-D9-THC and
trans-(+)-D9- THC enanti oners on a chiral stationary

phase is described in S. L. Levin et ah, J.

Chy omat ogr . A 654 53- X i by I
SEPTBIP P B P Bllhe MYBER - e I pR A3 & of
| (APOBDIaged odin A& sslufpoof the (EFCBB, (16, g).in haxauel(y mdr) vors kept

i norgani c oxide. A non-linting eﬁangge 8f % Hsef%I lid
pevsrrieht atrpdr+ Therespltans pyxifeVashpR hitjereg,and the resultant solids

NOR:d (lhjégdtdlﬂgf ﬁeglg@&sdl }ﬁ‘iéssgfe H$8dMbe | norgani ¢ oxide

supports 1 nc ca, gnesiumsilicate, nmagnesia,
al+pCBD (3bjlaswhite aysialss iYaelds 1.2 1gn 64e Aamiioi (FEHtof therproduct

I nor.ganj ¢ oxi de pport is silica. The chiral
dé‘?@%‘itgé‘f%ﬁ’ﬁﬁpgge@p‘gﬁ | east one chiral center.

Nonl i m ting\eaAPhEs::@l-g63€f ul chiral derivatives
include tris(arylcarbanmate) derivatives of saccharides

such as, e. @pticalmptation; [ode 1 tl2Ec Thi2.ASPMELQE)-an,
curdl an, dextran, and i nulan. hi one enbodi nent, the
saccharide is anylLose. | e enbodi g

tr i s(aryl car bamang’é) ]Sil : ,edara%onr{)?l?:t:T-A —E’?IC

?Ir Imét( ZYLﬁPg%%ﬁgﬁ%%g%mgf?mc acid (1.1 g, 11 mmol) in

Urgichidte Bk S dedtth isSibfoiBE MW ASINTIO81E}5 Smmol) and
tF#@%%%?E%ﬁéég?@?ﬁylcarganafe].oln anothgr e%ﬁodinent?

t le)-p-mienftar3,Bebebhwh(®) gi £5.5 mmol) in dichloromethane (130 mL). The

tris(3,5-dinethyl phenyl.c anpte). |n (A )

e FEOAPHMRE M AT (0 e B ary "phed OF WARE prng g Dean-Stark
t IskSdraoR - HhdRiiieGaisaRGAdBled tBT2EPC bihd edatedwathlafjgeus NaHCO;.
aval | abl e as Chiral pak(r) AD from Dai cel Chem ca

| richesesuiltent, orFarky phasg aysa ol leoteseand roncqntrfad; gergieqys dgessure.
ofwusef ul chi.r ' r [ 0
B LR AL B AR onsd e GBbLl RS
paYadif 8)30NnBY, rant dheyehetyt alganic phaset fwek cesdeatrited under reduced
3, 5-di ni trobenzoyl ph nylglycine; crosslinked
dﬂﬁ#EW@iﬂpﬁ%W#y1 @8 §F¥LL diallyltartram de;

cr bi d, gz (- ) : ;

G GFRyIAE A Y10 b YRR PR clcatd tht ichad  purty of
3,8-dkni trobenzam de (see E.R Francotte, J

Chromat ogr. A 906:379-397 (2001)). Typically, a
concentrated sol ution of ( '
sol vent is added Stt Exampled: Preparation et ()
containing a chiral stationary phase. The ()-D9-THC | s

then el ut ed Givdh (DHe-BIG (3 gvas prepared ipja reantiey failgple that

h t [ I t t aini s )= P9
ordesid e Syrpater o MeuneE S G G R THG b B k-
U%&&h&?}g%k&h!&%%@é@ﬁ%d P OB O3 @Bl QY aphy
or sinulated noving bed chronmat ography (see, e.g.

E.R Francotte, J. Chromatogr. A 906: 379- 397 2001)).
In one enbodinenSﬂ.EE2m@&Sﬁﬂ@&nﬂﬁ&@ﬂﬂﬁﬂikéaﬂﬁﬁéd usi ng
conti nuous chromat ography. The Resolving Step can be
carried out at about 1 atnosphere of pressure or,
optionally, at reduced pressure or el evated pressure
hi one enbodi nent, the Resolving Step is carried out
at about 1 atnosphere of pressure. |In another

enbodi nent, the Resolving Step is carried out at

el evated pressure. |In one enbodi ment, the Resol ving
Step is carried out at using flash chromatography at
noderately el evated pressure, e.g., fromabout 1.1 to

A~ o, A a

-t




anot her enbodi nent, the Resolving Step is carried out
at using flash chromat ography at highly el evated

w@e@sssi7eq e.g., from about 10 to about 175  PCT/EP2005/012378
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at nospheres; from about 100 to about 175 at nospheres;
fromabout 125 to about 175 atnospheres; or at about
150 atnospheres. Non-limting exanples of eluting

sol vents useful in the Rese#fing Step include

strai ght-chain or branch-chain (G -C4)al kyls
substituted with one or nore -OH, -ORi, -OCC(OR1,
-C(OORL -halo, or -CN, straight-chain or branch-chain
(C4-C10) al i phati c hydrocarbons; (C5-C7)cycloaliphatic

hydr ocar bon kl

O ey Rl PRAL I LR s el ih 3 BB EindIRE £ that
08&scHbed WA andRle 5 86rQN@plepartayieh @ﬂ@h&@@@—ﬁp’fﬂ@n@tdeyt that (-)-p-
substituted with one or nore - al o

MD) ,

- Dieathat 23-dien-1epheisoysed n@@qads@ey)azv Wmthao?r 8:4#?9& hpkt ure
thereof, where Rl is (C}C?alkyl Non-limting exanples
of stralght5 hai n or br.anch- ‘b
substit uted R e W

00l B ik Zrh%ﬁfﬂ% 5-dien-1-l

teg4. @gt(ﬁmfnol)ciﬁ laphesreibaiage (IPStdily) waeaddbd dfdpdﬁlse over 1 hour to
chl or6form carbon tetrachl oride chloride

erlstred Biixthssgiobgol €0 e, 0 mol Aigq ch%@rackw @@rgep 72 mol),
|

“SEL0L0.6 s 0, SB3h Y apd SR el (1 THRE DS, THE Rt was

aggtred fr apbdditynali3Rtmuihates he40E . Thkomxturerivas c@lakmﬁﬂ°€s

ﬁ;a\?rt@é G Dot 0R e B Ao et HhEEsio B el
Hu?t%é‘{&%c ngia iy tg@c“ogé‘ﬁn C%‘iasé1 Qs BdICHAGnE hisB& with cold

I'mting exanp es C7)cycl oal i phatic

hmm@x 266 mI@pt"JIlm ragdnyc phwbs wias goléagtediand comeengrtedwnder

el e oyl oRenl ey CASLONIBNS, popsp (6 oo

t hes ARfindibiaod {Hamt chAined LB (9F 8%§ADLOBY €I 3.2%81 d1Bietol
optionally substituted with one or nore -R include

t €3.0%D yod dialleylated eliseetgll A 28¥@hydr of uran, 1, 4- di oxane,
1, 3-di oxol a r..an r e Lt pn
exanpl es of @F glﬁ%ttresﬁl r@?%g e)b\&%scflgsg[\fed mﬁhgbfﬁlé {MPL), and the
s %%?}qthr}t%bﬁﬁoﬂﬂg(aﬁ aldm%edrvg?iéﬁ ioluﬁébg; of 1084 mdlwﬁlﬂﬂl (toxide)(1.3 L).
al o alo i nc
t dihg etﬁ@ﬂza;awr@ﬁ@c phpieorasronserd, W%g?ft th wafeg fo%%@ gpd
P a bl ndctH Rk pllaBPE, SITORC (RN orb e sl p¥tue (1243
alghy.oAahlysik (GENof the se@mid oekideenindicsthé thet ittconigined|(YEMRD (66.0%),

capea e Ve arg P st BRSPS, 5
(v/v) mxtu ﬁ%egécdﬂdhgﬁamz%@? %@ﬁ@bmnﬁny d&'h@l@d eﬁa °gfrgeC;
the Resolving Step can nitored using anal ytical

mét hodsHepwqrotide a 86 dveof mdiséldate. oAnayds (he) ef tbe distillated
cont.ai.n ra bei ng substantially
f AR C%Wi@%héfmggﬁ%%k4ﬁgﬁﬁéfsgﬁ e conbined. In one

en‘oodl ment, TR eliRNB?.06) kids8oldtd irﬂfb@tanagammay%m?c and
i ght of trans (- )@nB i n anot her enbodi nent, at

| Gulireda H&xsrtre@y%tkf}lh\m wtcoghdﬂ@ At (O andgeedag; withr0.02 mg of

t W fro
? nrp§ﬁv er(ed Cr W'gﬁ}? 3'&? ai%? %gfgg&e S %?%o% rr&én tst1¥‘i%9%?6 ’B 5°C for
abonturdPe? %o 03° we2oht f&f48tHo®P§ The)mmaﬁﬁﬁxmﬁ afhs cmtetehleand
total amount of trans-(-)-D9-THC and trans-(+)

THIE: resilrnt slids weas waphed velﬁnwd hemiene: Eisoldy wexs- ﬂm@ﬂed under
and being substantially free of other cannabi noids can
be conbi ned. In one enbodi nent, the




el uents conprise at | east about 98% by wei ght of
trans-(+)-D -THC, in another enbodi nent, at | east

W@b@ansEedo by wei ght of trans-(+)-D9-THC, in apOL/ER2005/012378
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enbodi nent, at |east about 99.5% by wei ght of
trans-(+)-D9-THC, and in another enbodi nent, at | east
about 99. 9% by wei ght of trans-(+)-D9-THC based on the
total amount of trans-(+)-BP86THC and trans-(-)-D9-

THC. The eluents conprising a first solvent and
trans-(-)-D -THC or trans-(+)-D9-THC can, optionally,
be separated fromthe volatiles to provide each
enantioner as an oil. Met hods for separati ng t he

C MR T e o DR Cep PRl SRl 0210 aaH, e

p(@@‘f Hf e @Eodu@ﬂmﬂﬁdteﬂl’CM&Ltbﬁtalﬂ%dr( YeZBDIB£) (9’(7 hé%)) and trans (-
gms- -)-D9-THC or trans-(+)-D -THC can, if desired,
(la)éu%%)fmwwmp ofpa wias Ferlitmiediby ' BridViRyepegtroscopy.

LSS a5 b B U5 s

%Qﬁggﬁéasldb@&ﬁéa%w@ ng trans-(-V D9-THC or trans-(+)-
HC As noted above, the present invention al so

rel ates to OMelesPINGAE-EdHDri sing trans- (- ) D9- THC or

trans-(+)- D%) ‘&[quo aﬂ?ggﬁb]%orrprl g@nto 124 B?é tion

relates to a*Conposi I ng af ast 99. 0% by

wei ght of tr h'kﬁe.s(m() z%rsT(tjCA9 THCH18): h&soRkbRdf lTEOtg (4a18 mmol)
| east about 99.5% b 16 ght of trans-(-)-D9-THC, an
anbttivarysattiou (ReEB! (éa) mee@ér{dlggs ém@l@yomﬁhgm("réﬁnm Was 'added

t D9- THC . b
crgﬁWZ}ﬁ'ssﬁéwalél Byof t%ﬁéﬁgrrggpoéﬁrqr%nn{)fﬁﬁ%%mve%f ?%% el g
t @nidydrOnRdshlbioai1easp! §0shhyattl O‘ICEﬂnSder 99 AR %Uinsphereahat

99. 95% by wei ght of trans based on t
¢ ou TG oM HIOE AARES FhoI00G Md RORFGETE rceaﬁs%;cﬁlalgﬁ} The

t loeS|
r1]§su t%ﬁﬁ%ﬂgﬂ rhi Jgﬁ% g%% tﬁ&g‘% g%g%%ﬁl%k b ﬁﬁnhlftg’ggﬁ P61 N¥e ?ésultant
t bagmuc( pljasé)@zas Edﬂ@ctedswak}md vmhecoﬂcbWater (ft@uuh) 78f aqueous sodium

gg%f b(g’g%g(ggfn %@{]"?’F@fgreé onpjrtyl) réegqr{]tgélm phiasé Was Sk mtﬂ%\IaZSOL‘
ferell; e Té's’glt%sfﬁﬂat@ Ryak REndeftrited anBitRtdREd Fressure at 40°C

canng%l noids are fornul ated as a pharnaceutica
c oorprsidd temsd9)-AeEdE (be)hsi ayelewtdibnY#4]ds 14 Org, 88%. Analysis (CG)

AR Sl Sl W SR

trans-(+)-D9-THC, in another errbodl ment at | east

99. 0. 0% by ?gﬂ ,

enbodi nent, a

trans-(+)-D9

99. 9% by vvel%ﬁi% élkgto?wdgg %BQ ﬂ}é@gﬁo? e SP?S 036

afpln ndintgdrung dichivireigethdiee(5 0 aids)-Was)stiBd FHOC for 1 hour under
f th [ [ I

At on ot b B e AL g s

' 'ﬁiélﬁ@ﬂaﬁfﬁha}le E%E-EM% i g%ﬁcﬁﬁ%sg Sk EVERort O e @ik Blivetol-

sources (see harm Phar nac.
Z%Oﬂﬁﬁnﬂ@ﬁm(tih&]éﬁd) the muhmt nambmdwaemrredtfnean additional 40 minutes

ConTE Tussoluan S 3 e i DS RS A R ¥ v
agh%g Bli n%@iﬁ@% mmcrbfmah@m IQL%@, mma%d%@g@w bh& hour.

anot her enbodi ment, | ess than % D9- THC
c aftearydliant miitae vas dtifred fondtHerureatbdiGreGold waserd 25 hah.) was

L B AR R S TSP PR 80 o

en‘oodl ment, the trans-(-)-D9-THC conpositions contain
no D9- THC car boxylic acid.|ln another enbodi nent, the
invention relates to a conposition conprising at | east
99. 0% by wei ght of trans-(-)-D9-THC and | ess then of
0. 05% of D9- THC car boxylic acid; in another

enbodl ment, at Ieast about 99 5% by \NEI ght of

N T I~ o " o ~ AN NN T 1N




enbodi nent, at |east 99.9% by wei ght of
trans-(-)-D9-THC and | ess then 0.05% of D9- THC

W@ 2006053766 ¢ aci d based on the total anmount of PCT/EP2005/012378
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cannabi noi ds. I n anot her enbodi ment, the invention
relates to a conposition conprising at |east 99. 0% by
wei ght of trans-(+)-D9-THC and | ess then of 0.05% of D
-THC carboxylic acid; in and¥her enbodi nent, at | east
about 99.5% by wei ght of trans-(+)-D9-THC and | ess

then 0.05% of DO- THC car boxylic acid; and in another
enbodi nent, at |east 99.9% by wei ght of
trans-(+)-D9-THC and | ess then 0.05% of DO- THC

C I t

c SERBD 774 Bl 0 Sy Ohab D20t T 20 MOyl (20 ). The
t ogeinfogphasd whs driehwith Nas 35 (BOIQ) and filtewsfluThe osultarit ifiligate was
crystalline

t Fameenfraipd Bnéerﬁgl@sﬁwé;@? SRR ke %8 (DS grown oil.
%zls&td ?4 g%@e baded AL {}%{sﬁg{!ﬁ@ ?H@fﬁrst %@?%ﬂe HedaBRis (GC)

mposi ti1on co

t b@ﬂ&'ﬂrd&uc@mdfdd%d tBaff it EGkaied ﬁiztnst(n)m%THkﬂ (Qapmamp (-)-AL-THC
solvent, a vvatgr m sci bl e al cohol, water,

al(&86%) (ﬁa’t)a(l -)- hy@hooT(H@e(” . GBRI3a) i BA0) Qll‘(ﬁ@lf(7l95%) end

¢ Pty oBBEteh 0 Sl A e BROp P ftgeted.

Admi ni St at | 08,1060 RO é-f-ﬂ-ﬁ"’ SRIPEA $2010 of F:BRPtabz 120 mL)

D9- THC The conpositions o e invention conprising at
| e@stth@Ougly lwasheel it 109 NaGhh §150-hEPeadiw@ebeidenl p driedh ever

: %@é@%‘ﬁg néléegfg% C"?I'T 4 ept”.gim gﬁra%i, é\%{x gl cfgr?trratg Sr?&eir rr]e(%iuced
g%&%% Rﬁqde 1 Bfst WRIE Residna s 6 ?) cor@ﬁm Eﬁsnsswke@mm@ ()-

usef ul for any Conditian
t PAAEHC (1&)@@1@&@1@ mmS{othHﬁG (be) (égé%)l, AF-GHC (2a) (8.6%),
trea or pr eventin For. ex 0
éx?pwﬁcoﬂg ompAn (hsheliveacl e ol By kidsidiaivge! (10.9%)
% ) D9- THC based on thetotal anmount of
cann bi noi ds can be used for treating or preventing
enesi s, | 0SsA eflutien ghthe lfios sruolfe regighet (166, g) nuheptplee240 mL) was

2%%%5%'# sishgnatiany o SreNRah AP R deR IR Py e
Ex@ dﬂ@ﬁrﬂasw ehRofie 8 RfadidWaR LRI t%%pﬁl%&ﬁhﬁ@lytp@l 7 with 20%

for treating or preventing a Condition,
c ccmtpc iasidragd antragied wethibapfano(Gex Pamlenilhe aombisgd praapisdtactions

ff t
it PR R (0ot f RPN Crr s BRR, 1 esgpton
| eBfhte ohs AendonBSIt A @idet feaﬂ&d(préssﬁi%-ta' ptsvidenl N gloherude

enbodi nent at | east 99. Oo(h%g wei ght of
t megidue whichgortpiged A Ogtfo ¥ enbodi ment at |east 99.5%

DYt QDb Pt iR a%%a};;@ﬂaﬂﬂ-lb?lﬂr{% B84, AS-THC (2a)

Lr@psod); A% Q@Jﬁ!r@(m%ﬁ cs-BDf(dﬂ 8% Qﬂﬁietoara@uva) 284 dialkylated olivetol

cannab|n0|ds I n “anot her enbodinment, the present
i (¥ 8ft)iwsmgadb€o rel ates to net hods for treati ng or
preventing a Condition, conprising adm n| st ering to a

patient in n t her of n_ef ec |ve of9
trans-(-)-DQ%clgrrpo& al f £

Crane (o) Ox %&@‘ﬁﬂg%bé@tz@ﬁgﬁ & sdomiap Of{ﬁ@&#mw%'oqlm !
c q{laﬁéﬁéh‘% a?l‘é (gl ng Ry £ @QHQF&E@WEQ Wl’!ﬁ%@ﬁﬂﬁod@ 3HouP® Blution

wel g tran and | ess en 0. 05% of
D%fﬂﬂ(brgstatbmx y+)- 6BEC(3d) from Faaotphet (leigosio memol) at ahydrous
99. 5% by wei ght of trans-(-)-D9-THC and | ess then
0. 05% of D9- THC car boxylic acid; and in another
enbodi nent at | east 99.9% by wei ght of
trans-(-)-D9-THC based on the total anmount of
cannabi noi ds and | ess then 0.05% of D9- THC car boxylic
aC|d In one. enbodl nent, the Condltlon |s pai n. In

oy ' ~ s o e o



I n anot her enbodi nent, the Condition is weight |o0ss,
e.g., as the result of synptomative H V infection

w0 p@bsi7eg acqui red i mmunodefi ci ency syndronme PE/PB005012378
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Al DS rel ated conplex (ARC). Wen adm nistered to a
patient, the trans-(-)-D9-THC conpositions contai ning
at | east about 99.0% by wei ght of trans-(-)-D9-THC
based on the total anobunt of48annabi noi ds conprise a
sui tabl e anbunt of a pharnmaceutically acceptable
carrier so as to provide the formfor proper
admnistration to the patient. In a specific

enbodi ment, the term"” pharnaceutically accept abl e"

g%a cﬁcggugl@ ove&gljﬁ@% g?” hs ééaﬁ @rﬁ%t&%w%pﬁlrﬁe%dﬁf 215 hours at

thﬁﬁixau@ kva@bh@dd t@%ﬁﬁfxﬂhb wf fce ¢bng)zmd 7% NaHCO; (100 mL).
pharmacopei a for use in animals, and nore partlcul%ﬂwxh

i Thouesakant organie phase veas collested andths aquegus;phise GEFAC
ant { 1.\0F
dé% or?mieth%ﬁ W@@ t éfh% I%ﬁfn’f) ned \Méastcvgaﬁt?g%t%%g vsgslgeélymth
V\ﬁ#@éﬁ@@fnﬁ)r c&ﬁk&h@rth I\B%O}I@iﬂ)ﬁkadd oith¢ resultapt ﬁlltraicrmamt

of cannabi noi ds, i s adm ni st d. .Such ceut i cal
cé’PH‘?eéFféteéélﬁ Heaedyasdiparssure &E;EJ is Wgtrgwlﬁnﬁr figwas purified by

k &ﬂoﬁl%gﬁgﬁ_f/ OH%E{CQ g@%atl@ﬂr%hasey&ﬁﬁé RPISE Bbxane (1:100
syn etic ori suc peanut oil, soybean oi
Mt 8r1al (vivh) asshsatre mblide ande ttﬂaes—[—i“)k@ -THRdg1b) as a yellow oil:

phar maceutical carriers can be sa
T 0.7 5t APEI- 4GS of e EaopERaFHA -Z004 BRfpaied That it had a
SI|I% A, i BA, and the like, hi addition, auxiliary,
sﬁ§g3f|2|ng, t hi ckeni ng, |ubricating and col oring
agents may be used. The present conpositions, if
desired, san. al s@conlailh: Onepot Syiesis ob frane{+)-AGTEC
enuIS|fy|ng agents, and/or pH buffering agents. Wen
adni ni st er edA fixuraf dldrtol (14121 g8 Gmmoml), 'rzinalchyoride (1425 g,

acceptable carrjers are prefe abl tecile. o

o B moDr PGSy dsae: EPOrARE ] STy S SEIFE FifsC for 1
SYUSRENRI Biifiond -2—2)—19@1’1&5 ahi. &Eﬁdl cﬂ'(hi 50 gP?d.b 8loP) and anhydrous
capsul es, capsu contaihing liquid powder s,

s Uditldomatkiant ¢SmL) evanatiddd ctnp—mmoé ihoor 4t&§°C to the stirred

enuls ns, aerosols, e 0

F CHirelaopMB I Bty (Y Biru e BOarHoRE: o s 107 afddtifonal 40

t e tels ot 260 THE SAFRRSIAsicapleg @I@PO] Al BdolhtRasdf BIRMEH O (6.7
% by wei ght of trans-(-)-D9-THC based on the tota

an® untm:@bl) GRMMBEARI dichi diofmetiane Cl@n’nL} wasamdaim@-mse over 1
I n"anot her enbodi nent, the trans- d%; l 50 mL
cohmujgt 103ps Tho misirs Was sireddaisi0 ’QHB‘BE{S ] 5P hetgh (50 mL)
of whd §d (a2 ‘d&é3 gﬁﬂn?@ BasiOmitthe \M&ts@ilrre@@&bﬁ'ﬂltad@ﬁlonal 20
cahna ndlgs nprlses sesane oil, and the

r emuiutearat o2CInT k¢ reseltis ommgﬂmeawmqlbeted wasfed withgold water

B T T R e
xg é(g%'v&lgtt &af c&rfc@rﬁ?a’téd dﬂd@greaﬁ@d%é‘ﬁdre% 404'@; ahatu@l

canna inoids is fornmed as a tabl et.

t r seowtafit besiﬂ@e 243 gpwpo élssolmdsmmdmmnm(h@) al) ate%{%fl The

b 99.Q%Db
o Rbs ROttt (180 ScirobuRORT Mo dBER 4R 2 RS0 mb),
AN &ORYE MY, (‘19 88, Qund filiere@X AR k&ubintiflrats iveid coficehrhtdd under

injection, by absorption through epithelial or
nmuredocsdgmessus at #ATGgEhe @S’gltant tsilue (2 b ghwas Bien Aactiopylly

intestinal nucosa, etc may be adm nj st

t ogistiliasatupdused prssHise ((bi mbéaut% afqvjdedransye)- § j%fcd(lb) Yield:
Adm ni stration can be system c or |ocal. Vhrlous
delivery systens are known, e.g., encapsulation in

| i posones, mcroparticles, mcrocapsul es, capsules,

etc., and can be used to admi nister the pharmaceutica
conpositions. Methods of administration include but

are not I|n1ted to |ntradernal |ntranuscular



When used for oral delivery, the trans-(-)-D9-THC
conposition containing at |east about 99. 0% by wei ght

W@R00b1053786 (- ) - D9- THC based on the total anmountPCI/EP2005/012378
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cannabi noi ds can be in the formof tablets, |ozenges,
aqueous or oily suspensions, granules, powders,
enmul si ons, capsul es, syrups, or elixirs, for exanple.
Orally adm ni stered conposi#Hens can contain one or
nore optional agents, for exanple, sweetening agents
such as fructose, aspartanme or saccharin; flavoring
agents such as peppermnt, oil of w ntergreen, or
cherry; coloring agents; and preserving agents, to

MY XE%SP? hnSrE by g ifa*g’l'fﬁ%ﬁ‘?nﬁ?? ﬁrg@“aﬁ?d trans-(+)-
COTRIR (11180 57 PILCIHCHSN APLAY IS MEH B 19R)3ichrans-

in the gastrolntesti tract thereby
P QVi°dh sistaidegd action over an extended period
o?gf%ﬁgﬁéégpectively per neabl e menbranes surroundi ng
an osnotically active driving conpound arelglso

suitabl e for ofakly adixamsied2 hes HC

conpositions. In these later platforns, fluid fromthe
envi ronment AssolutinnnsfiBRy-Bith@ (€@ Ags2ll enmel) imiltydebusy t he

O TR ST W Shell o o, TP a0 4 0 A Kauin
del géﬁg(?%gf('l g); g 8 Bno®in RRRYAH8s ABhIBRSEMdn!(4YmL) at -5°C. The

zer Ivery profile as ogposed to the spiked
prrefulthmsmioture wae sliredsfor &|5dusies #top 16| Bre shdure Avasthga added to

d | erial _su as gl ycerol
RSB BB ThefRuftl i BRI RS PR R the aqueous
C RadGhdE8d ShRNEEH] ShofiRitane (Bx S0GIL)asThermbmbiret organic phases
| act ose, starch, magnesi um stearate

€ sodium
s b aveshed, wideprind @8 el ndgebwith Al a@%@b@}ﬁa@&fﬁ%t Ehe xgelpnt
ﬁggﬁét‘% Bzf’as %rﬂﬁceg{rglfeg hﬁ@%éfcﬂ{ceﬁ’ ??ers%[ﬁg.e ?ﬁé bl ?%gi_u_ic_\é%% burified
C

ravenous rver rans-(-)-
RSk Eitomanicaiphiy 0g siicalgebGtatiahoy phee) 88d MIRishetane (1:100

f t -(-) - D9- THC based t t ,
© i O (o Alnserenbi T e AR CALé o Horset YATH bu¥ickk 06 &

d 0oL i i i oF ,
DREG Tl Bk e AL AR R R P oron e
f %riit;f!t TRYSROUS-AATIO(66 rggtv\}aQ Bisd619c Bl Hekin@®.3 ML), and the

sterile isot'onic aqueous buffer, optionally with a
s absififahtzinixgura ges mai@empd st 115SRsor 3¢ howrs.r Aperrsuléant mixture was

adm ni stration. m tiaonall I I
aLrE TR e R PP LA O S e R Rnecd pressrs 1o
of ,rbiigei Nj €ction. Generally, the ingredients are
supplied either separately or m xed together in unit

d(2xgé-THH ng sligbtly ecserepyséals.a¥iekd: @424 9 poiRld R
or water free concentrate in a hernetically seal ed
contai ner sych, as an anpoul,e or et.t e. i BdiCRL i-ng
t he quantit&']gf act¥ve—agef Onggle egls of Br al

conpositions, are to . a ] 'er bj'i'fasi; _7
can be di spehduyurg ﬁ@’)? ﬁeﬁ i @ g%“qlﬂizﬁlgicggmgé?ﬁg &
ggﬁ.@hﬂﬁ&l arfth ﬁﬂl}y!lh%up BRAMRGA kAN 20 hdavasatiRed ar 40°C for 1 hour,

ne, optionally with a solubI|Z|ng agent. Were the |
pharsnimtiendf ¢atp-mentheid-iliend -el(6.08dnBA84 malk ) pymentha-2,8-dien-

injectio an.a e of , stenil t f N [

or kP o LE & et eBDend a0y SRR o mo)
beywml k-4 BEpPHist @vadhdtir st A6 foake stifhed aivetslcomhintrpanixture,
trans-(-)-D"- THC conposition containing at |east about
99aribthb yesukiang ntixwfe wasgigred-fpr madﬂm@r@bg%an@ﬁe&qﬁé‘ot%t &he
amount of cannabinoids that is effective in the
treatnment or prevention of a Condition can be

determ ned by standard clinical techniques. In

addition, in vitro or in vivo assays canoptionally be
enpl oyed to help identify optinml dosage anobunts. The
preci se dose to be enployed will also depend on the

. Y - o, . o o o o "



of body weight or less. In one enbodi nent, the
ef fective dosage anount is from about 0.005 ng/ kg of

whoag/0s&sght to about 0.4 ng/ kg of body wei ght PCT/BEP2005/012378

10 s§

15

20

25

anot her enbodi nent, the effective dosage anount is
from about 0.01 ng/ kg of body weight to about 0.1
ng/ kg of body wei ght; and in another enbodi nent, the
ef fecti ve dosage anount is-50em about 0.01 ng/ kg of
body wei ght to about 0.075 ng/ kg of body weight. The
oral dosage forns typically conprise an anount of
trans-(-)-D9- THC fromabout 0.1 ng to about 20 ngy; in
anot her enbodi nent, from about 2.5 ng to about 10 ny;

Ien i noh&%tr co%g% f@@t andr";? (gﬁtl&i 3 ﬁ']?%E{Ija) 3,28%1 §6.4 mmol) in
Bﬂ‘l&% orl)fheﬂﬁﬁe gl?%ﬁ%} FRO%dded U &l-vaetdveet HQIWGIWC The

m ni ster out every 24 hours until the
Canictintel Waﬂs stﬁredtfalt Hmirutesan ek0€5 arehﬁbmhm”wpld wiater were added.

effective age anopunt St ver 2

P S PITASE SORAT 1t e DR apen O R 4r0°C” The

E@QR‘M‘% ani a§é &%édﬂé@md@ﬁ@%ﬂ%&i&&dﬂt cld vREHF(D kSOREN 8%
out every hours until the Condition is abated. In

anqtehes sahiro dicasrnatedp0 aflfewd weietiG9anl). aHsganisphase was

adm ni st.ered, about ever US40 [
gmﬁﬁﬁ?%aéu%ﬁﬁr? ¢ Beﬁ%¥eg2§)§|%§n%&%gﬁmé %@%ﬂ?bS%ﬁv&s
d@ﬁ&ﬂ@ecﬁﬁi&ﬂﬁéptar& (atdmrill) st mceeﬁammmwmym% fxpeves KOH (100
until the Condition is ab In certain enbod|nents,

i mlaafyr %mab@,ﬁ 356 584 P50 @éac &he REEAPRATARCWRR R

o - 9_
PRSP Ui 2 sk S RS el IO YP BB
i ggagﬁdwp@h injection. Intraventricular injection may

befacilitated by an _intravent rbcul ar_cat heter, for
exanpl e, at t&aﬁ%@@lﬂpﬁ'ﬁhﬁ cruslsdirbi THG o (2-48) ﬁ’ﬁsé}?ﬁ’g

r %S} ﬁ@/ﬁgér %ng a&? ﬁﬁeﬁtbrya({wh&(ﬁﬂatggﬂ%p géle pass uémg a

e use an 1'n

f Mémkmnh@a w Khl 8@0 p&@mﬁeb chlongtagepit with bne/d:yimder (50 mm X
perfusion in a fluorocarbon or sgnthetlc pul nmon

saie maﬁLUNAqCé\/éﬂ@&ﬁh leadingdianagities 6 Q%gﬁ%‘éeﬁlﬁfdtgiﬁt?r{f%l

conpositions can besfornul ated as a osi tor
tfmtlpnw@talmnﬁ&%}é TRl Ve ropaiired oA chboentaiel tnder'rtdheed

Eﬁs'gﬁ%%uyré% A ioged ﬁ{a’%h@rﬁﬁtﬂiﬂ TR 18 26 Arelysis OS) st he
AR %ﬁﬁf;\%Of%}P RSB TR T PR3P I Ro R Pk %)

n | i posone (see Langer, Science
8%5§%ﬁ§g€é§?@990); Treat et al., in Liposones in
the Therapy of Infectious D sease and Cancer,
Lopez- Ber est eisp4and Fighneple 80Broparhiiis of MRMCYIHE, pp.
353-365 (1989); Lopez- Berestein, ibid., pp. 317-327;

see gener al | A niilufb of olivBroy €lt5. (ﬁg‘l,C&Bmi‘ﬂhnﬁilrbﬁdllc rRlokide (150 g, 108
trans-(-)-D9- THC conposition contalnln abaout

St
99111@%) loyd weliygieusatichioramsthang (159-nPHcw gwd&ﬁ“s Hefor dihgur. A
nt of. cannabi noi ds can be delivered in a
cgﬂ WGP PEd-r el ease system In one enbodi ment, a punp

C gm)-pendtgied2 fshien-Lan g7 g 83@ amobedddomhy GRGs d@ichbororRehane (45
Bi omed. Eng. 14:201 (1987); Buchwal d et al ? 9%er¥$
ggnlbowag arbiséﬁmps%(@e ekerck hayr at 40° tpdhyg stimed qvgtol-gonaig

(19 °
c A pal P RGUNEL p SRIRY IR Rtroa B MR U G 40°C.
Refieas&iurk &ngesoladth N0YE apddso)utiotREBPr &%, @dcg 49.4 mmol) in
Raton, Fla. (1974); Controlled Drug Bioavailability,
Drangydﬁbus:l dmchloEMmtbmea(mﬂ b rvies radderbdropSiiet rihemdxtBegl gver 1 hour
(eds.), Wley, New York (1984); Ranger and Peppas, J.
Macronol . Sd. Rev. Macronol. Chem 23:61 (1983); see
al so Levy et al., Science 228:190 (1985); During et
al ., Ann. Neurol. 25:351 (1989); Howard et al., J.
hburosurg 71 105 (1989)) In another enbodlnent a

ey o o e o e

ina




phar maceuti cal conpositions, thus requiring only a
fraction of the system c dose (see, e.g., Goodson, in

wor@icosd76Appl i cati ons of Controll ed Rel ease, SPQFI/BEP2005/012378
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vol. 2, pp.115-138 (1984)). Ot her controll ed-rel ease
systens discussed in the review by Langer {Science
249: 1527- 1533 (1990)) can be used. The invention al so
provi des pharnmaceutical packs-or kits conprising one
or nore containers filled with the trans-(-)-D9-THC
conposition containing at |east about 99.0% by wei ght
of trans-(-)-D9-THC based on the total anobunt of
cannabi noi ds. Optionally associated with such

ont e n be noti c f Ot b
el B PR Rt AL PRERT PPl v
Orwa%%&e@énm benBas Wrntabphavic RiaeyiThalorgmidpleiss was collected
whi ch notice reflects approval by the_agency. of

mand ashadrwith celd vaterd 80 il ot wan%ws SoiR Riparhenagh(80mk), and
LS5, BGRB8 ! BT AG09 b B e

i ﬁb’ﬁkhh@trdl%&ﬁefsl d@ﬁﬁbn&fatédﬁinaem‘edhdeé ipedssure Soiptovide 28.5 g of a first
variationg of the invention, |nclud|£§ t he

s Wbsdel (t:)\ -GG fesialue. daualysialo Htesresidue wmddhatmanogtamed @)-A -
devel oped, which would be wthin thedsurW|eM/of t has

SKTHC €80.3 o) tuisimediRL.Coand @hAnd B (453 Bt BHCIAS %) -A"iso-

AR T T R AR

onﬁﬁ@mg@e stated, all reactions were carried out under
argon or nitrogen atnosphere. Unl gss otherw se stated,
the phrase "& pbﬂlowaifelne, first crodd @) HexERe residue (2841l was dissolved

B pesens @iy migh aa e s At aPuToR Ve S BSL: 40%:gNaOH (200
ahpey o J{HQV:T Fie@gexﬂ)s "Pﬁédorgéﬂlcy §5MiSon WY @88 dAtdBY WhedBopic

state eagents and sol vents were purchased from
Al dimllahoﬁ:hmdmwbnt@mbambr saddcedsprdssuie tequevife o serond crude
purification. %F Per f or mance Li qui d chromat ography:

Ay o b S e s
e petuandcaahaies cenant Lo e BL Gy s e BREE and
ot B AT B bhary phase col um (150 %
Tkﬁ%‘@i%‘ﬁ{%%?/ﬁg !%ﬁg r(fP Il % chlrlve?(g(g W "ﬁg gg mg}“&técpalvetol

gqgggqﬁjuﬁﬁiébF (719, MeOH (5% and water (24% in 10
and (71%, MeOH (24% and water (5% for 10
mn; aflowrate of 1 niL/mn; and q UV detecton at

228 5. Chi r Bkamipled SaPrppatations A THE fxom 3 Mixture of Crude
20 mm Chi r al pak ADoQﬁﬁnse(:&A%—"BIiCmﬂum g’a;mﬁ%fm@ phase

of heptane :isopropanol (95:5 (v:v)); a flowrate of 1

ni L/ mn; an dT andJ) AETHEC oras ptepai28 apdesciibed in Example 14 for
concentration of the sanple was about 1ng per 1nlL of
heptparig thhemude s¢dshC(pA RBHC2esidee, exeapt thit Oitp-msithg-2a8-dien-
5 nm Chiral pak AD-H 250 x 4.6

mobP} wagked @%ﬁadrﬁiﬁhé"nlﬁlﬁéh%ﬁ"lggn@sps?(5“%})’513 hgéﬂ‘da% the

and )RR« (. b

LT ag; AQR:PPANTIG BiichRauertdont e S ity i of
ThgazqQOcgtHat i on of the sanple was about 1ng per 1ni

of hexare. Gas chronatography Gas chromat ography (GC)

was carried Trans-(Hdat-THEewisqrepaetas deserthediin Egamakpdﬂr for
the purity of the eluentg was calculated fromth

r egwparingtthacmde perond ftad o THCSesiduaieuoapt s 6 ) Papeibe2.8-dien-1-
using a HP-5 capillary colum (length - 30 m ID -

0.25 mm; a stationary phase of 5% di phenyl/95%

di net hyl ) pol ysi | oxane (0. 25



mmfilm; an injection tenperature of 230C, a
detector/tenperature (FID) of 270C, and an oven

W0 etopesHEb@r € program using a hold at 100C for BCTEP2005/012378
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increasing to 240C at 10C per mnute, holding at 240C
for 10 mn, increasing to 2700C per mn, and hol di ng
at 2700C for 10 mn. The concentration of the GC
sanpl e was about 1ng per 1lab2ef EtOH Chiral GC was
carried out in a manner simlar to that described
above for standard GC, except that an Al pha- DEX-120,
30 mx 0.25 mm col unm was used; the injection
tenperature was 250C, and the oven tenperature was

9C (isgthernml), P
00D ot LSRN R P RSB O et
kp@igs net hods using a PANALYTI CAL (Phl lips) X Pert Pro

MPD x-ra owder diffraction system (CuKa_ radi ati on
PUBES0)GY- ﬁé@u@m@t RBOTATES S SPOPE el rahs (O A’-THC.

fﬁiﬁzf o) B B RS ATR LRSS 2ot L8 R Pana
o @D-é}f@?f@@‘@%% BF&aﬁ ASSTEEC) warevmseweaq@n@}ﬁﬂae

at 200 13C at 50 MHz) or a
B(%nLNﬂ%@O (rhamultmcsomm was eflmiredrith Uxilg ndpdf gsolution

s HP b %e/%%éig‘tﬁlgﬁ?\%ﬁ (‘Eﬁf?‘ f&) ’?OS (VA )? o{"ﬁ\llehel?ltgﬁh%? &rﬁ@(éses were

MebibBER ghdrSitedMpithi 109 S@idHcidIIERTTH ABHIGNE il the pH was
carried out in open capillary tubes using a_ Buchi

BaBQfllB e dfsiptana (30 Gvalp Mﬁg agdsidn ﬁnch'élﬁ Fostary opgang phypsg was washed
er-T ed o FP- |
S B B R AR ) e
ré&ultﬁit&]m&te vxilas c&)!déhh&lﬁd ﬁnd)ér reduced pressure to provide 41.8 g of crude

4 Ment h- 2, 8-di en-1 - Preparati on of
(B &l BiBrsstomniphe iy BLE M MRS - of - A
2 1.00 I
(éﬁégi'%iﬁlm ]icétefl F}%iﬁjﬁgﬁi{uﬁ%gﬁ@f c mgxt ure) ?XI drich
Cheni cal ), trlnb eﬂia%r@j AL @@1@3(49 8 ) W& diBolveti Fh Hsane (85 mL), and

Chemi cal, Buchs, Switzerland), potassium carbonate 0
(82 &s@tanﬂs&ﬁhmlvas conl]dd-td |Oﬁ@tah§1 lséqdedwmhcbeys(canﬁn@(ﬂg ;A-THC (100

0. 26 ) d tal t 117
£ 671 R s RO e T RGeS T doT P At ered.
cogl qgsuitgnt?sgf;dsa@Qe‘W&sﬁéd i Qolﬁ'—ﬁep%@ 83353 d e %L)T?ﬂl@ dried under

resultant organi ¢ phase was col |l ected, and t'he water
| aydicedptesaxs toambeide ¢k - -THICUasreewlise wyit@lhnnﬁqhd Thield: 8.7g,

conbi ned or.gani c_pha h. wat e

206 % Angiris GG b atdheproghcigndis Appha %w“ a%ﬁf%{yréf) 96544, The

or o
LS R S S e

under pressure at 65C. The resultant brown oil (200 5

g) was kjact i oExhinpleli 6 Preparhtimdey-AMITE frime EAETHC

to provide (-)-cw1linonene oxide (33.7 g) (28.1 to

32.1C @1.1 nbar) and

2R, 49) - 2- phe"rﬁﬁWﬁW af (%)MWQRW”S&@"?’MI’W%”GS’Z"(";[12SAPIX"“IG

a1 AR BB P P Y g OB 1 T S A

| ks 8tirred for 0.5
I s g

( choarslat 50 @i 3) Ar sipiicagiecu ik ot hebleh oheCu i gaseous
Pr S argg{] :cglg;(laea gvgal ﬁubel?éd é}lguglh tﬁymlﬁufle f%r 23 rﬂ%u}sh elrfle Mmixture was
ﬁouGéan%%n‘k@ bath l@f‘ﬁﬂgﬁ' £dd B Sespitim gk mifturd WA stiied for 1

nmol ) was di ssolved in nethyl alcohol (1.35 L
vvl hdmr st § tori°hy Tie zs0icplnse wan caliectadmng prashaed wiih goldfygater (2 x
resultant solution was cooled to -10 to -5C. A
sol ution of OXONE(r) (potassium peroxynonosulfate)
(279.1 g, 0.448 nol) (Aldrich Chemical) in water (
1.35 L) was added dropwi se to the nethyl al coho
sol ution over 2 hours at -




10 to -5C, and the resultant m xture was stirred for
an additional 30 mn at -10 to - 5C. The m xture was

worrwes7s® 20 to 25C, water (2.1 L) was added, P@n@P1oo#012378
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resul tant bi phasic m xture was extracted with

di chl oronet hane (3 x 910 nlL). The conbi ned organic
phases were dried over sodiumsulfate and filtered,
and the resultant filtrate-$&s concentrated under
reduced pressure at 60 Cto provide 150.9 g of a
residue. The residue was then purified by

chromat ography on a silica gel colum (el uent:
n-heptane/ethyl acetate 9:1 then 8:2). The fractions

?ﬁ’@é S sPRD i earbonsts solytion (100 m.) gad water (100 sl ), The
qm@sm@ls &d Benetiydrdals euazs:og eirs gbamdllﬂitefrmi m resultant
hours at 40 to 500C to é)ﬁ]ow

( ﬁrer@@wasyhen cpyegRBRlpd gn Wﬁ@ Aressypahif]"Cs e gryufaniggsiduc
ngg % gj; 1ssotl\y¥(a ?or eh%g? c%'ofédqo 08@ ahdSeedd-vATR (#)-9-

Was s
( cl)loﬁl—fralﬂ;- l&&;ﬁhﬁﬁo&,nﬁalﬂnﬁr(()lo-l cg) The pdsultant enigfure was then stirred at

glOB@%g Sihron 0 )coelﬁ@tcpﬂé o za{éﬁsgrr@gftéSQE?q 6 45t fo b s
d Fﬁ%leﬁ%h%%ef Igg(dhgﬁ $otili0 Wik dARRh E‘(ﬁaﬁlelﬁapla%e {ﬁﬁﬁﬂ)‘ n ll!‘ﬁé s@lids

ere and the resultant m xture was
sb«m&éﬁndhedﬁﬁﬁfxabmasmhoum@atﬁﬁ@topxrwke was cool ed

PRNTE L RTINS
W@%I@éﬁﬂﬁh@hﬁf@?ﬁﬁ)cm{a@nﬂﬁﬂl@@tw thix it BdHGhur(t 60 95.2%.

a 7% solutio sodi um hydr ogen carbonat e .
( rsmm)ymblraamsle( 160y stellizedofrem heptase. dodp R E RANt of 89-90 °C.

fate r ogoncent rat ed under
;ljéi]ﬁ %W&ﬂggﬁoq%%%ggjﬂgéu aﬁﬁsw& %}éue (93.3 g) was
purified by oljtlcalcxataﬁeh Q@]DEﬁmotGM%OEBO@IFI@BDW (el uent:
n- hept ane fqllome by g}ane ethyl acetate (1:9

(viv)), the HrWﬁm@doblﬁh erstmgiUfai nl y

Coneont +a oo NETE R B TR ag e R e siats L3 a5,
1@4*1%15% h@opm;/ 4@67 G2 ) 285 provent1be.921 Br.alilan-s, 154 5, 155.0.

26. 1 Analysis (GC) of the product
| nd| cat ed t ﬁEhe )q-ltay\pas/dgod@‘ray&pgpgtterw[f thesrystalling (ZPp-Cl-HHC

%25) %553 gg@eglg%eﬁpﬁggel\cﬁﬂoq%g{egg 99 Wf gp?)rchn%at% yr ’}‘Jg,t Hr.f, 13.3,
g \4@( $58; l@gtlw? 19:0D200-dnd @R 5.

“ment ha* 2, 8-di en-1 - ol, was prepared as descri bed
in Exan‘pl e Rrepoyagph of Ead (AHC] Anmixéure oﬁpoidssu(m—tdrt—amylate (6.6

cis/trans di astereoneric m xtur sed ead ,of
(g)), M}é@f@-tmﬁ@éanWwaé’l 5; fﬁﬁ %12. drous

l—‘!ﬁ (286% %e?s%hfﬁ?%oﬂ ’;55 1lﬂ a@ HS‘*@ yTlﬂlif m%&ulg @as cooled to
rota nea . 3. Exanple ;
Smf’ﬁ%&d poofed ﬁﬁt’o \Iv&epw;lst'mm;l fo g) 8Thl¢ mﬂulltem(b brgamc phase was collected
d

R B Wi P B2t QO TR R S, P atgy 2 x
Ex 2 de 1.

o B Bl B e
( ebne@ﬁa(emmdewreduoeﬂw@smfe alhpwwhant(resx@eg@ 32@)nvasidyssolved in
zinc chloride (3.5 3626 nmol ), water

andhefitaris (6r40mb) lsaple e@"%a;ld\ﬁe@eé é‘ﬂl}k(;eé fTélC 0. %gﬁm th&

n%?%llagﬂmgtgq% \%ﬂs 3Hg{a@ IR E rl';@}u? &ﬂé’d égsc&f Ynd Sfired at -15°C

VB 60 hd@xshaué nﬁﬁuiéeneasfmarewamgthm@mm somwwmed w1th cold n-
resultant reaction m xture was m xed for0.5 hours at

reflux. The m xture was cooled to 25C, ice water (50
ni L) was added, and the resultant biphasic m xture
stirred for 20 mnutes at QOC. The resultant



organi ¢ phase was coll ected, washed with water (2 x 20
m.) and 5% NaHCO 3 (20 ni). The organi c phase was

walréoemsyeer Na2SO , filtered, and concentr at edP@nER2005/012378
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reduced pressure to provide 6.0 g of first crude
(+)-CBD residue. Analysis (GC) of the first crude
(+)-CBD residue indicated that it contained (+)-CBD
(46.9% and abn-(-)-CBD (19549 . The first crude
(+)-CBD residue was purified by colum chromat ography
on silica gel (eluent MIBE/ hexane) to provide 2.4 g of
a second crude (+)-CBD residue. Synthesis of

(+)-CBD- bi s(3,5-dinitrobenzoate)(4b) :A solution of

3, 5-di ni,t . ' (3, 7 i o
P R aRE g HE R hiedclhlrelitect TBRbe diB0C 1o
CHIBRLTHONIC, Shib e e e (i, CRR e
pﬂﬁkﬁ&@éa@kﬁﬁﬁ@fQﬂﬂB%ﬁ chl or onet hane (15 hL) at 0 to

into a mixturé&ld P G/ QI e

di chl oronet hane (50 ni). JThe resultant orggni c phase

was coIIect@W%Wmﬁﬂﬁﬂféﬁ¥%dﬁﬂiWé”?vggwﬁﬁ¥%ﬁ@@§$bgﬁf¥§ueOf
(15 nL dried.ow 2504, { . A9

r &t Crf‘ﬁliel gﬁ)'é& e §esé@%coef %?{r a ieedféﬁ{%gg)rg’?g%u% g)-A-THO),

PBESEYERER IO dBlolde (18 D§, ast4mendl)t hridtBRamie((8.7 ) and
5-di nitrobenzoate) (4b). A solution of the cru

( djchimpnbihena(300 ngf hivas Gibed 2bat © for 3 houg) Tlilf‘rfealﬂ%a‘.f gdmixture

I I XL ' t
g T
r el dicalndndprebidbdqatetialysvidaiite d1QH (86 nlQ; Waiey G100wol.), 5%
?MX tfﬂu r}(sgeéf()g Iﬁrgs o@?arng éWp vl gé&gmd &Sts E[vn!% g]%g&net Jﬁatrpglggegxg%(s t}xgn Hgigd over
S(:i\}éal‘g’%@l @#ﬁlééré%é%e?ﬂ%@ﬁﬁfa@é Whi Eoleenzhat @def Adheed pressure
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()-D8-THC. Analysis (GC) of the crude product
indicated that it had a purity of 61.7% 5.6. Exanple
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prepared in a manner simlar to that described in
Exanple 5 for the preparation of crude ()-D38-THC,
except that (+)-pnentha- 2,8-dien-l-ol was used

i nstead of ()-p-nentha-2, 8-diden-1-0l. 5.7. Exanple 7:
Preparation of (+> D8-THCCrude (+)-D -THC (2b) was
prepared in a manner simlar to that described in
Exanple 5 for the preparation of crude ()-D -THC,
except that (~)-pnentha- 2,8-dien-I- was used
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hour to a stirred solution of BF3-Et20 (8.4 g, 59.2
mmol ) i n anhydrous di chl oronet hane (180 nlL) at -100C
under an Ar atnosphere. The m xture was stirred for 2
hours at -100C and poured into ice water (100 g). The




resul tant bi phasic m xture was further stirred for 20
m nutes at 00C. The resultant organi c phase was

wa@eloesizedl, washed with cold water (50 nlL), 7 P6CHHPMOI612378
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sodi um bi carbonate (50 nL), and water (50 nL). The
organi ¢ phase was dried wth Na2SO4 and filtered. The
resultant filtrate was concentrated under reduced
pressure at 40C to provide-tSans-(-)-D9-THC (la) as a
yellow oil. Yield: 14.9 g, 99% Analysis (CG of the
product indicated that it contained 81. 9% of
trans-(-)-D9-THC (la). 5.9. Exanple 9: One- Pot

Synt hesi s of trans-(-VD9- THCA m xture of olivetol
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concentrated under reduced pressure at 40C. The
resul tant residue was purified by colum

wa@ bwoessd7egr aphy on silica gel (stationary phase¢T/EB100§012378
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MIBE: hexane (1:100 to 3:100 (v:v)) as eluent to

provi de crude trans-(+)-D9-THC (I b) as a yellow oil:
Yield: 0.7 g. Analysis (GC) of the crude
trans-(+)-D9-THC i ndi cated-that it had a purity of
92.6% 5.11. Exanple 11; One-pot Synthesis of
trans-(+)-D9-THC A m xture of olivetol (14.21 g, 79.6
mmol ), zinc chloride (14.25 g, 102.6 mmol) and
anhydrous di chl oronet hane (145 nL) was stirred at 400C
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(Q;@fgﬁ@mas)g?$ﬂnjved in hexane (0.5 n), and t he
resultant m xture was nmaintained at -15 C for 24
hours. The resultant mxture was filtered, washed with
cold hexane (3 x 1 nL) and dried under reduced
pressure to provide ()-D9-THC as slightly rose
crystals. Yield: 0.4 g. Melting point : 65-66 OC
5.13. Exanple 13: One-Pot Synthesis of CVD9-THC A
m xture of olivetol (11.84 g, 65.7 nmol), zinc
chlorlde (11 87 g, 85. 4 nnDI) and anhydrous

oy A SN~ o o, . AN~ -




ol fromExanple 1 (5.00 g, 32.84 nol) and anhydrous
di chl or onet hane (37 nlL) was added drop-w se over 1

whowe/05376610 to the stirred olivetol-contai ni ngPOT/EP2008012378
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and the resultant m xture was stirred for an

addi tional 40 m nutes at 400C. Them xture was cool ed
to -10C, and a solution of BF3 Et2gq (5.6 g, 39.4 mol)
i n anhydrous di chl oronmet haré8(-10 nL) was added
drop-w se over 1 hour at -10C. The m xture was stirred
for 30 mnutes at -10C, and 50 nL of cold water were
added. The resultant biphasic m xture was stirred for
an additional 20 m nutes at OOC. The resultant organic

phase was call ect d t
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water (80 nlL). The ‘organic phase was dried over Na2S0
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of a fir THC r.esi du
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under reduced pressure to provide a second crude
()-DO9-THC residue. Yield: 23.5 g, 37.6 % Analysis of
the second crude ()-D - THC residue indicated that it
contained ()-D -THC (37.6 % using HPLC, and




()-D9-THC (50.7 %, D8-THC (3.8%, ()-D8-iso-THC (19.6
%, CBD (4.4 %9, olivetol (0.0 9%, and dial kyl ated

W@Risoes3h6 (12. 8 %9 using GC. 5.15. Exanpl e 15:PCT/EP2005/012378
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Preparation of fVD -THC froma M xture of Crude of
trans-(-V D9-THC and trans-f+VD9- THC Trans-(-)-D9- THC
was prepared as described in Exanple 14 for 9
preparing the crude second -(59--D - THC resi due, except
that (+)-p-nentha-2,8-dien~ |-0ol was used instead of
()-p-mentha-2,8-dien-l-ol. Analysis (HPLC) of the
resultant crude trans-(-)-D9-THC indicated that it
cont ai ned 41 4% by wei ght of trans-(-)-Do- THC
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Oflfcﬁwg J‘éﬁ@r Gk Wad @rad sl Qﬁ@é}ﬁ%&dﬂé'conﬁu@hﬁvﬁhﬁ s@hution of
crude HC from Exanple 5 (15.

63
)hepl@na‘ﬂkp)mp@phf%eiw(vov)l) e@lvm ase@ut 3% Dinchrto oveamte of 200 mL

E?égl éﬁ%ﬁc n?rprr]a@u%tgt %t g'ne\l\%gﬁgﬁfﬁ]aiﬁ }tﬁ\l’)\fla%sgrptmn

C Q@anﬁlo The ehaieh cﬂ’dﬁ@&ﬂﬁuﬁn@p(ﬁﬁsﬂb sfithe 1 0AeoWaidn was carried on
bubbl ed through the m xture for 1.5 hours. The m xture

V\/e@fbo‘ﬁio?t#é@ﬁaﬁ]ﬂﬁséﬁ degcaibgdabpve150 g), and the resul t ant

bi ph
Tiwg gflggnlmcxlt & lﬁgs gg@o"}l?@g {“E)dA ig@v\‘gérﬁ ém%nieﬁ £ol d
M@bﬁéen&%te&w@emauce%%&@% HODRVERI(PRAARIC 84 féﬂ&i@htyéﬂ&}a oil.

nm.), and water . The organi c phase was dried
oVéeldarihy gr AmslyNaZ{HBLC() bbthg)ojl indidatbd thabitddd a Pty of 97.0%.

resultant filtrate was then conc under r.ed d
pressure at BEdractgas ?%%%W&H@nsr'g‘g ﬁ@fﬁ"@re\%‘m@‘} 9\%‘£an%
di t

0 DRt AR BERIA 1S i AE S 0 HRE 1K a hick
(0.01 g). The resultant m xture was then stirred at

00C for 5 hours, cooled to -15C, and stirred at -15C
for 60 hours. The m xture was filtered and the

resultant solids washed with cold n-heptane (14 ni).
The solids




were then dried under reduced pressure at 500C to
provi de ()-9-chloro-trans-hexahydrocannabi nol . Yield:

wW®B2006053782. 7% Anal ysis (HPLC) of the PCT/EP2005/012378

10

()-9-chl oro-trans- hexahydrocannabi nol indicated that
it had a purity of 95.2% An analytical sanple,
recrystallized from heptane, had a nelting point of
89-90 C. The purity (HPLC) -@&b-t he anal ytical sane was
99.6% Optical rotation: [a]D 20 0.0 (c = 0.53,

CHA 3). 1H NWR agreed with the structure. 13CNWMR

(CDA 3) d 13.9, 19.1, 22.4, 24.2, 27.6, 30.4, 31.3,
31.5, 34.1, 35.3, 42.0, 44.8, 48.7, 72.6, 76.7, 107.7,

arepa sl Aok Loyl ARG Bl Rl indcated

haﬁa@n@ﬁaghgﬁy519m9%ﬁaks expressed in degrees 2Qat
approxinateb&@?.S 11.2, 13.3, 14.9, 15.4, 4

. 15.9, 19.4,
19.7, 20.0 drhg ppodust was serddn adiesrergnd pyatestedrinem light and
m0§ggge of potassiumtert-anylate (6.6 Q),
()~ -éhloro-trans-hexahydrocannabinoI (5.7 g, 16.2
nmol ) and anhydrous tol uene (280 nL) was stirred for
75 m nutes 65C. The nj xture s..cqol.ed to 25C and .
poured i nt oaﬁh@@r%%fépvw@@ igpot t?’_ﬁe limdisghig s50pe i?wg%wp@mﬁc
p%ﬁ%d&ﬂ&t&&ké@é‘eﬁ%ﬁ ARk MERRGhiV 4 10 dEdWR EBkstlaBons of 2 few
100 nl), 7% sodi um bi carbonate, and water (2 x 100
mappecThe the paentonznd sey webotimemtthitede dwestionallyyagrioakent are

Na2S5O4 .and concentrated u r,reduced pressure..The . .
SIS HecPRTd08 TR eran g Py VAo EareBHERR S sthption n

( 3dditidh ke tHoEO LR MIARSeriRAd hefede dalbadobdt dppareBt thhkose skilled in
(0.01 g). The resultant m xture was stirred at 00C for

5 thout end ae ditearleddo falbwithiaythe sqope péthegppendsd claimsg. 60
> ; ) 5 '
ool oA el Xl fald necB Lt HierddCafsORU AN which are

were then dried undiekorpetiiatibrginéysefeeenat. 50C to
provide ()-D9-THC. Yield: 3.3g, 64.7% Analysis (HPLC
of the product indicated that it had a purity of
97.23% 5.17. Exanple 17: Purification of (VD9-THC
Preparation of ()-D9- THC m nitrobenzenesul fonate: A

m xture of the second crude ()-D9-THC residue of
Exanple 14 (20.0 g; 7.52 g of ()-D9-THC

3-ni trobenzenesul fonyl chloride (14.5 g, 65.4 mol),
triethylamne (9.7 g) and dichl oronmet hane (300 nL) was
stirred at 25C for 1 hour. The resultant adm xture was
then treated with cold water (200 nL). The resultant
organi ¢ phase was coll ected and washed sequentially
with 10% HCO (80 niL), water ( 100 nmL), 5% NaHCC3 (100
m.) and water (100 nL). The organi c phase was then
dried over Na2SO and filtered. The resultant filtrate
was concentrated under reduced pressure to provide
25.8 g of a first crude ()-D9-THC

m ni trobenzenesul fonate residue. Analysis (HPLC) of
the first crude ()-D9-THC m nitrobenzenesul fonate
residue indicated that it had a purity of 42.9 w.%
The first crude ()-D9-THC mnitrobenzenesul fonate

resi due was di ssolved in isopropanol (95 nL) at 50C.
The resul tant solution was cooled to roomtenperature,
seeded with powdered crystalline ()-D -THC

m ni tr obenzenesul fonate, cooled to O0C5and stirred for
12 hour at OC. The resultant m xture was filtered, and
the resultant solids were washed with cold heptane (65
m.). The solids were then dried under reduced pressure
to provide 10.3 g of second crude ()-D9-THC

mi t r obenzenesul fonate resi due as a yell ow solid.

Anal ysis (HPLC) of the second crude ()-D9-THC

m ni t r obenzenesul fonate residue indicated that it had
a purity of




79.1 % The second crude ()-D9-THC
m ni t robenzenesul fonate (10.0 g) was dissolved in

waoelc@hlosd7esret hane (13 L), and the resultant soPCI/EPI005/012378
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was added to a distillation pot equipped with a 10 cm
Vi greux colum and an addition port. Thecontents of
the distillation pot were then distilled while

i sopropanol (40 nL) was contélnuously added dropwi se to
the m xture through the addition port. The
distillation was stopped when the tenperature of
vapors in the head of the colum reached 82.4 0C. The
contents of the distillation pot where cooled to Q0C
to 5C, and the resultant suspension was stirred for 12
hours at 00C to about 50C. T i suspensi on was
filtered, and the resultant @ﬂﬂés were washed with
cold heptane (22 nL). The solids were then dried under
reduced pressure to QrOV|de crystalline ()- - THC

W- ni t r obenz eh éed-(-phaterahydweamabingl of trE8%H)-Anal ysi s

b e
Jogl{e;%%ﬁff&ﬁﬂl?)gse%ra@ lea 5@@8‘% tvx're(f S)g}‘ﬁnsee(gAessed in

observed at™ ap OXI 10. 6,
12teﬁahyl]5oc%nna]b‘3n&1 based.on, thedotad aﬁﬁﬂmﬁ@f &nnﬂﬁﬁﬁai atd 06 tahs-(+)-A’-
()-D9-THC: A mixture of the crystalline ()-D9-THC
mtﬁtr@hy(ﬁlmqaz@a’fé@ql |cp@ﬁ9&1@or( gomgprises 7t lsasiaboyt 98%oby Weight of trans-

¢ 1 I for
e bR EROR plstdn Uelrot SRt Pt O
cooled m xture was then treated with cold water ( 1x

150 nL) followed by treatment with 10% HCQ until the
pH was ZboutA mansféy Ar-é@@ﬂlb’éﬁ%armahml@rm (&xBract ed

F%h;y?i et dnio TR o ob Fet Gl vt o1
ORatdtocakfbisdl 9@1&?8&\9&?&%}1&%@3 af le8d aBNR9oN8Z %e%ﬁ@l of trans-

flltered The resultant filtrate was then concentra
u r(el)eA -ptrebgdroeannabipoldasaiborRths tgfabdmaunt déce(n)lalliiﬁeiﬂbiéhd the trans-

5 J S@SSEILQ%%OEWOQ&%%%P{O;SH%E | C %?%g‘%}by weight
T e A 8l O

powdered crystalline ()-D9-THC, and stirred for 12
hours at -15C. The resultant m xture was filtered and

t he restl t anthedenp-g9- mdgiﬁ@wdv@cﬁhna@mﬂ cHEpeaten @faclagm 2

AT TR e g
9 chrfW 5% £ fﬂﬁéﬁki}dcﬂﬁla@no@gcﬂlﬂgséﬂ% thé ?c%leanﬁ)tunizélc in

the presence of air and | aboratorylighting. Analysis

( Heb@bindids.he product indicated that it had a purity

of 99.0% An analytical sanple that was recrystallized
from hexane had a nelting point of 65- 66C. Optical
rotati o [al}}@t?agsg YN (t6trdh g@?bca%rﬁﬂ com#éfm%?i of di6m 3
spectra of the proddct agréed wth the structure.
5.chdprixgrap leastl . 5% be pargitj pafeodbly M00ast PZOVS gnweight, more
sz a[byjup %gag?pk@("gﬁdgo ?nf%iéh-kv@/_\/%ggnl_%egfe grla tylu(]?) to a{vout 99.98%
tr

o 61%,1:130 g— &”cétg%y? gﬂr?g lﬁgé%tli f%?ﬂ'ie;?@cal amognt 06f
ba&emhbmmas purlty of 49. 2% and heptane (28 rTL) was
cooled to 0C, seeded with ()-D9-THC (0.02 g), and
stirred for 5 hours at OOC. The resultant m xture was
cooled to -15C and stirred for an additional 48 hours
at -150C. The mi xture was filtered and the resultant
solids washed with cold n-heptane (4 nL). The solids
were then dried under reduced pressure at 35C to

provi de crude ()-D9-THC. Yield: 11.4 g, 68% Analysis
(HPLC) of the crude ()-D9-THC indicated that it had a
purity of



93.6% The crude ()-D9-THC ( 11.2 g) was dissolved in
heptane (15 g) at 50C, and the m xture was cooled with

W@ 20061053166 t 0 00C. The resultant m xture was stPCT/EP208$/012378
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Q0C for 2 hours, cooled to -15C, and stirred for an

addi tional 48 hours at - 15C. The m xture was filtered
and the resultant crystalline solids washed with cold
n--heptane (4 nL). The solidg2were then dried under
reduced pressure at 35C to provide crystalline

()-D9-THC. Yield: 9.2 g, 82% Analysis (HPLC) of the
crystalline ()-DO-THC indicated that it had a purity

of 97.7 % 5.19. Exanple 19: Preparation of

Crystalline (VD9- +)-D9-THC (2. 7Qgy, 2.55 g of

trans- O+)- D@?%nggré%egfﬁmg purity of 94.3% (obtained

{ Qe NANILR AREAdH R CORbAGHIGHD Q)Sm%fisi‘ﬁgySt al l'ine
()-D9-THC) as described in Exanple 21) an

trans- (-) - DaHIwWGHgfa @mpoxizionlcemPrifidg 86)-4-tePraBdrgcanhabinol and
trans-(-)-D9-THC based on purity of 82.2%. were

di ssol veglutmemeeriie serrrae A chifal SRIBREYAPRASS ) RFPYIGR a trans-
was cogle. L1 rystalline ()-D9-THC
(0.01 39f9¥%§d%ggu éﬁﬁﬁgggyﬁ%%?%&ﬁ%s stirred for 5

hours at OC and for 72 hour at - 15C. The resultant
Maxtans-&+wasdtiahy@oeshnabidolt dvenposisioh] @miprisiig: ds washed

with cold heptane (8 nL). The solids were then dried
under reduced pressure at 350C to provige crystalline
()-D9- THC. Yillewing ycompypsitipy comprising|(FiAstqtiaby &pcymabingl and
product__i_ndj ' : I 9% _
B ampl &g bRpd 3oy B st iseohafyr gt £ oo g€ rans
t r ans( })-BRtetHby@wdartabigsl donghsition) - DI- THC wer e

prepared by processes as described in Exanples 9 and

11, respectively. Crude trans-(-)-D9-THC (27.7 g;

c ovhezsin a0\ getgahyriracannabinpl is_obtaimaddyom erystallvme @3-A"-

hept ane and erude trans- (+)-D9-THC (24.3 g;

cgﬁF§W§Fﬁg Fﬁﬂg of trans-(+)-D9-THC), 50% and

hept ane (315 nlL) was adm xed with a nethanolic caustic

sol uti on cont ai ni ng. 50% caustic (33 g), water (16.5

nL) and- met HAsmethadef ¢aim S.or 20 ninutes at 25C. The

resul t. rl\e ' t] :

c o e R A R AR i AT bl b Y Cdm OS5 RS abou
Vioighy, By W@ifhﬂﬁpdrérﬁ-@)aygsiehﬁhﬁ%dahhﬂﬁn&mh@i i @ t&te0hmount of
caustic (33 g), water (16.5 nl) and nethanol (190 ni)

f dran@Q)A" retr ey degcag@dinol hed trasuiH)-anttetratydeavenmabinol; and
causti.c phase ocal lected, and the conbined .

et iR Hiecr s e P L e CHfisp Bnpl ol e o SRPrifes s about
1Q4% ' i tki\e G

r O Rl Pl (S BTl DB R besd ol (i pmonnt of
hepha(e)-A 208 aBydroddi@abigslihnt anhs-0) gdnbieahydasenedidotct ed
and washed with water (150 nl), dried over Na2SO4, and
filtered. Théeras thet(@ tgttahydroeangabingl wagolygined by allowing

N
TP 158 T b ke 400Gt e

adpinx (Y- £ -washe@ot8aabifol; IO i@ngolst drighiid selivent b Eovidy
12 hours. The resultant m xture was suction-filtered,
aredystdiiénes@)iAd setmadrydragastabinohindha bgid phagst ane (3 x 10
m.). The resultant yellow solids were allowed to dry
under suction to provide 12.45 g of crude

()-D9-THC. The crude ()-D9-THC (12.45 g) was di ssol ved
in heptane (25 niL) at 500C, and the resultant
solution was cooled to -10C for 2-3 hours. The
resultant m xture was suction-filtered and the solids
washed 3 tines with cold heptane (10, 10, and 20 niL).
The solids were then allowed to dry under suction to
provide ()-D9- THC as white crystals. Yield: 8.70 g;
14% yi el d (based on olivetol); 44%yield based on

N T I~ NN T 1N - o a1




trans- (+VD9- THC from (VDO-THC ()-D9-THC (2.00 g, 97. 7%
pure) was eluted by flash chromatography on a Merck

w@odoanm76210 x 50 mm) using Chiral pak(r) AD(tnPCREBP200$/012378

10

15

20

25

chiral (Daicel, Tokyo, Japan) as the stationary phase
(l oadi ng capacity 500 ng per injection, UV at 228 nn
and n- hept ane: 2- propanol (95:5 (v:v)) as the nobile
phase at a flow rate of 2006Bl/min at 20 to 25C. The
fractions in which only trans-(-)-D9-THC was observed
wer e conbi ned, and the volatiles renoved using a
rotary evaporator at 35 to 40C to provide
trans-(-)-D9-THC (la). YieId O89g 89% Analysis of

the pr duct HPL cat t hat

99. 9% ??ur e, The get Bod Pt Saemian e radS T o B lrpggnabinet
506 o%ﬁ@ﬁ'm]ﬁprgés g §5Q|aH&1!1t@'9 94 bﬂirv@ t(pr?ffe%‘lﬂ— &Qe@sﬁ!ﬂbout
tran rom Vi Crystalline -

f @GrgP/Ekﬁmai@t d)ﬁtrélﬁ -®) gﬁ-tmhydiomhmmn basecsomheabtal amount of

hept ane :2-propanol (95:5 (53 o() mgXt ure.

r desns{ iy -eiEhydrasAninol Apd vy rse%?hzdmeﬁnabmol

stainl ess steel "Load and Lock" columm (Varian) packed

with Chiral pak(r) AD chiral derivatized silica (Chiral

Technolgogi eThe hivthodftoluims BAY 7, Fheteinahe wass-GHA’+ ed out

under isocratic conditions with a _sol %:%l on_of hept

- itefeRby dioarnarabingbeampasition cogprises dreast 20 &8 GrbYaneig L

2 0
Dg;%g%'tag%ﬁatt (l)e%sﬂc Ab%‘ﬁlg%%} gbylcl{/]&gﬁ FQJ ?xle?&ﬁﬁl % P:Iagt abgldtt 99.5% by
bywdipht m@(—pmmfahaa@cnmabiﬁbhbmd ¢ St EHEme it «fd
first, and the conbined trans-(+)-D9-THC el uents were
coAmmhinoidsed under reduced pressure to provide 1.5 ¢

of trans-(+)-D9- THC (I b) as a reddish-yellow oil.
Trans-(-)-D9-THC el uted after the trans-(+)-D9-THC,

and t he. confihaeckthigdeldimy SBO 8Tberelntha tranwe)-a’-
concentrated under reduced gressure to provide tran

( 5trabydrppenebigp! &@rasepwméke 155 EQPRROSHRINSR-ARAURh By gbout 0.75
Y
& (Li ut } 2% dgcat A t %rtﬁs, &%ﬁoﬁ Iaﬁo&tr(?@ﬁ) e{boilf 9 nT(hQ

product purity of 99.4%
Emnnvhhn@ﬁmoﬁq&efemﬁly)fromf aboniah85 (0 a\Hbﬁ’s m@rmiat equwalents and
trans- (+VDO-T (db>D9 THC Cr i ne

f YRR ERERIEETal tm@abe Hﬂ%&% g&r V@lﬁn‘f&félﬁaﬂﬁ) -A-

ZSe&thgyf 21?1&1@1148 pt ane: | PA (v v) mxture to provide a

ution. A portion of the 10% sol ution (about
59) was injected into 220 x 50 mm st ai nl ess st eel
col urm Merck) packed

th _Chi.ral
chiral 18eri V&g ds‘?flq\im%ﬁls( l%bgg?Y er%wéagg?%ﬂydrocamabmol
El cH{'glxbﬁE'e g'tae[bro'tlfg%% %?ane 2r r%ﬁ:?eﬂﬂyaﬁt' 1%%5‘% 996“’[@8‘9%"& weight and

a so ution of hep pr opanol
s ghote prefahblal ldas2HGueAYs dY vaidHt omrmm_emf’-teamyﬁtocmabmol
eluent/mn. DPetection of products in the eluent was
c and itrens-6tA bigtrelw dieresnahingd hasad omte infel appaing pfieqnpabigpids.
the remaining portions of the 10% sol ution was carried
on about 3 x 5 g sanples as descri bed above. The
fractians canhtaidthétof{ch)im®3-td HC, Wﬁdfrem(tﬁéfhd)m-@dlaﬁﬁfganic solvent
concent rat ed. under reduced pressure gg pro

(49 a porigifechain ordgenchehpin (Covhiorliphatic érocarb@nga (Cs-

t
oi rlp)txgélg?lgpggﬁcgb/gcﬁtﬁﬁierﬁﬁ g?; tldlll% fri}g)ltg% r;cgégeéth Hnetein ﬁl%%trglght chain or
t nassh{chiinbS-diddarbaarie prederibln pdntanmj hmmghﬁptz&teedoomai&r or any
reduced pressure to prowag& Lans- -)-D -THC (la) as a
t IR ieer08 P HAPRIT-RFIFTAW IR el d: 1.0 g.
Anal ysis (HPLC) of the product indicated that it had a
purity of 99.9% The product was stored in a freezer
and protected fromlight and oxygen.



The present invention is not to be limted in scope by
the specific enbodi nents disclosed in the exanpl es

waobioslosEse | ntended as illustrations of a few BCPEPR1085/012378
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of the invention and any enbodi nents that are
functionally equivalent are within the scope of this

“invention. |Indeed, various nodifications of the

invention in addition to thage shown and descri bed
herein will becone apparent to those skilled in the
art and are intended to fall within the scope of the
appended cl ai ns. A nunber of references have been
cited, the entire disclosures of which are

i ncor par,at ed., her ei y.I.ef erence. Cl ai LA .

transs (2 - e SR A eutS R ThoEpin B st Pupppsition further

L &b m&r@%gima&k troR AROSIo! 5@ crydpdr ei n the

trafr@-(-)- -tet rdg]gyrdr corrpc?si ti c?n conpri ses at | east

about 98% by wei ght of trans-(-)-D9-

tetrahydr oc??)g%gelﬂ?qﬂeoﬁiaiﬁ)g _5?[3)1_Eg§hérg}n%e 81'&8%{:‘ So9lnt is a straight-

cannabimoi d

t ehhahy BreRRAFRI0PC, ROAResbstihAe GRBhE Sesoat -OIRABIR, -
about 98% by wei ght of trans- . ) .
(OCERs (IR, dden &t Nop Saeiécrhein ariheanchichpinfunt

of ~ ca | ROI . . . .
© GRS Tans G ANCs-Crievdnatighats hydrocarbop gpriggally

t gubahiidd edtrunelor Roire NP (S4-Ch)oycliofetiet aptiorh]lywhbstiuted with
the trans-(-)-D9- tetrahydrocannabi pol .canpositjon

COWBIOF Fwge mema%amm%b@%wrxﬂﬁy gHhstipfe Vigh e or more -

(R, B9t € 0 Ln t t

. B S ORpRSL o0l UL 6 aly AU o
( +yheDORY &t (CatGathikyd aprateidblp Whemnphs ietuting sclyeptris g straight-chain or

| east . about, 9 % hy wei ght o

t aserepangs ot S it B eu b mens O QR 1QE@R -
andbRYf-hA8sraliNIQh 818 preFeraliy@nherein the eluting solvent is methanol,
trans-(-)-D9-tetrahydrocannabi nol conposition of claim

2 etlmpl, insproganat, i$0@a@§n919 ngugampl, ibgianob fert-butanol, methylene
={-)-D9- [ 0
o A A RS S AR O s Bk e S

angleht Bfa gianRabf fdesiane hd Fpeopanol.
trans-(-)-D9-tetrahydrocannabi nol conposition of claim

3 conprising at |east 99.5% by weight, preferably at

| east 9 9%y g 18! §haRIVihY Bhit A sBlABHAry phase i
99. 95%912‘_\7 \/\g?l)géht, @%ﬁnClérerg{sg tgrlgfﬁlab y up 1toﬂ‘gﬂbou%ryp wetsal
99n&B%hib yxide ihghing afpehdaan grup)bob8ed ©tthamydrancamnidd) iprafbrably
based .on the total .amount of cannabi.noi ds. nmet hod

f o¥hgpFiB bhT PREEARICIP LTSS gilia %@MQ%W&W&%%&I&%&W{IWH the
c QH&%ﬁﬁiE 0QMe i€ QRS ARl tAY perlabh PPl iPareABRASEBINAN
conprising ()-D9-tetrahydrocannabi nol” and an el uti ng
salimethtylphendeqhamatte).on a chiral stationary phase to
provide a trans- (-)-D9-tetrahydrocannabi nol

conposi tion, or a trans-(+)-D9-tetrahydrocannabi nol
conposi g on,A GRS MbkinglehRWINE @)-28nRA%kK iloenabinol
conprising ()-D9-tetrahydrocannabi nol and an el uting
salovgnmisingo separate on a chiral stationary phase to

provide a trans-. (+)-D9-tetr r ocannahi nql

conposi ti on,a?\mmgeﬁr%lstt)(?})éid@f@‘ﬁa%%%a? nnabi nol is

0 i § ; i - i . .
Bk P A IR A S B0 oby bz d 6 AU BGAHRABH Bhnprising
t rigfs=()-A>BRak ek scahabiad apari-noP +aempestirimpinol, and a non-
conprises at |east about 98% by wei ght of

t rvhe-cfgdni OB vant taprydide caystadibier(e)-bdstedy drocaimabinot,al
anmount of trans-(-)-D9-tetrahydrocannabi nol and

trans- (+)-D9-tetrahydrocannabi nol; and wherein the
trans-(+)-D9-tetrahydrocannabi nol conposition

conpri ses | east about 98% by wei ght of
trans-(+)-D9-tetrahydrocannabi nol based on the total
anmount of trans-(+)-D9-tetrahydrocannabi nol and

~N 2 2 o




trans-(-)-D9-tetrahydrocannabi nol and
trans-(+)-D9-tetrahydrocannabinol to crystallize from

W@2G06105376€ onposi ti on conpri si ng PCT/EP2005/012378
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trans-(-)-D9-tetrahydrocannabi nol,

trans- (+)-D9-tetrahydrocannabi nol, and a non-pol ar
organi c solvent to provide crystalline
()-D9-tetrahydrocannabi nol afd a |iquid phase.7. The
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anmount of the trans-(-)-D9- tetrahydrocannabi no
conposition of clains 1 to 4, 18 or 19 and a
phar maceutically acceptable carrier, wherein the
dosage formis preferably angencapsul ated dosage form
and the pharnmaceutically acceptable carrier is
preferably sesanme oil.23. The encapsul at ed
phar maceuti cal dosage form of claim 22, wherein the
anmount of trans-(-)-D9-tetrahydrocannabinol is from
about 0.1 ng to about 20 ny. 24. The encapsul at ed
phar maceuti cal dosage form of claim 23, wherein the
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the amount of trans-(-)-A’ -tetrahydrocannablnol is from about 0.1 mg to about 20

mg.
24.  The encapsulated pharmaceutical dosage form of claim 23, wherein
the amount of trans-(-)-A’-tetrahydrocannabinol is about 2.5 mg, about 5 mg or about

10 mg.



