COVPOUNDS THAT EXPAND HEMATOPRPO ETI C STEM CELLS CROSS- REFERENCED TO
RELATEDAPPLI CATI ONS [ 0001] This application clains the benefit of priority
to U. S. RvowvoevsneaB Patent Application Nunber 61/ 109, 82PCTfUsked/0873€ct ober
2008 and U.S. Provisional Patent Application Nunber 61/242,765, filed 15
Sept enber 2009. The full disclosures of these applications are incorporated
herein by reference in their entirety and for all purposes. BACKGROUND OF
THE | NVENTION Field of the Invention [0002] The present invention relates
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aut ol ogous or allogeneic transplantation for the treatnment of patients with
i nherited i munodeficient and aut oFARIfERAi seases and di verse hemat opoi etic
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def ense. Background [0003] Hematopoietic stemcells (HSCs) are capabl e of
regenerating all blood products throughout the life of an individual,
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5a((]—|%)%% Ba(CHZ)ZS -NR 5aCH2CH(CH 3)CH2- , - NR5 CH2CH(OH)- and
-NR 5 I(?Hi wher ei n R53 and R5b are independently selected from
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bi phenyl; and [0013] Ris selected fromC -ioal kyl, prop-I-en-2-yl,

cycl ohexyl, cyclopropyl, 2-(2- oxopyrrolidin-I-yl)ethyl, oxetan-3-yl,
benzhydryl, tetrahydro-2H pyran-3-yl, tetrahydro-2Hpyran- 4-yl, phenyl,

t etrahydrof uran-3-yl, benzyl, (4-pentyl phenyl) (phenyl)nethyl and |-(l-(2-
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bi cyclic or bridged polycyclic ring assenbly containing the nunber of ring
atons indicated. For exanple, C3_iocycloal kyl includes cycl opropyl,
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cycloal kyl, as defined in this application, provided that one or nore of
the ring carbons indicated, are replaced by a noiety selected from-0,
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the art. [0023] "Treat", "treating"” and "treatnent” refer to a nethod of
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Expansmn in the context of cells refers to incréease in the nunber "of
char aciew/esitineodssl | type, or cell types, froman initial cell population of
cells, which may or may not be identical. The initial cells used for
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fluorescently | atgel ed anti-CD34 antibodies. [0028] "Enriched in CD34+

cel | s'SCRGARSORA! anapysiy fop6p\iPWINIIISSHES been sel ect ed based on the presence
of CD34 marker. Accordingly, the percentage of CD34+ cells in the cell

popul ation after selection nmethod is higher than the percentage of CD34+
cells in the initial cell population b& ore selecting step based on CD34
mar kers. For exanple, CD34+ cells may represent at |east 50% 60% 70% 80%
or at least 90% of the cells in a cell population enriched in CD34+ cells.
[0029] "Cord blood unit" refers to the blood collected fromunbilical cord
of a single birth. Description of the Preferred Enbodi nents [0030] The
present invention relates to nethods and conpositions for expanding HSC
popul at| ons u5| ng an agent capabl e of dovvn regul at| ng the actl vity and/ or
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2-yl, (R - |-hydroxypropan-2-yl, nonan-2-yl, 2-(2-oxopyrrolidin-I-yl)ethyl,
oxetan-3-yl, oxetan- 2-yl, benzhydryl, tetrahydro-2H pyran-2-yl, phenyl,

t et rahydrwbuoamsd3pl and benzyl; wherein said cycl ohexyPCT/US2009/062730
2-(2-oxopyrrolidin-I-yl)ethyl, oxetan-3-yl, oxetan-2-yl, benzhydryl,
tetrahydro- 2H pyran-4-yl, phenyl, tetrahydrofuran-3-yl or benzyl can be
optionally substi tut ed with 1 to 3 radicals i ndependent ly sel ected from and
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9- (tetrahydro-2H pyran-3-yl)-9H purin-6-yl am no) et hyl ) phenol ;
(9-isopropyl -2- (thiophen-2-yl)-9H purin-6-ylam no) et hyl ) phenol ;
(2- (benzo[ b] t hi ophen-3-yl)-9-(4-
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4-(2-(2-(pyridin-3-yl)-9-(tetrahydrofuran-3-yl)-9H puri n-6-

yl am no) et hyl ) phenol ; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H puri n-6-
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2-

hy

6- (ﬂaﬁﬂﬁréex’@” BRATR 1 TN 1351 4o8S 3 SRl BRTaRe SRy (pasie: r 198!
6- (Marketin@>bydgen eidiustearnbyodhelidentiied mdjuQncptifactols Y Jderdify @ot ideahitdtal | e
. 4-(2-(2-(5-

fluoropyridin-3-yl)-7-isopropyl-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am no) et hyl)
phenol ; 3-(6- -4-

(4- hydr oxyphenet hyl am no) - 9-i sopropyl -9H purin-2-yl)picolinonitrile;
4-(2-(9-isopropyl -2-

(6-met hyl pyridin-3-yl)-9H purin-6-yl am no) et hyl ) phenol ;

4-(2-(9-isopropyl -2-(isoquinolin- 4-yl)-9H purin-6-yl am no) et hyl ) phenol ;
2-chl oro-4-(2-(9-isopropyl -2-(pyridin-3-yl)-9Hpurin-

6- yl am no) et hyl ) phenol ;
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y
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6-y
4-(
net
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3-(
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pyridin-4-yl, | Himdazol-1-yl, pyrrolidin-1-yl, pyrazin-2-yl,
pyridin-3-yl, | Hpyrazol-1-yl, pyridazin-4-yl, |Hindol-2-yl, thiazol-4-yl,
| H- i ndol -\8Owb10/d5H3pyrrol - 2-yl and thi azol -5-yl; wherei nPsaUS2@062750

t hi ophen-2-yl, thiophen-3-yl, furan-2-yl, furan-3-yl,

benzo[ b] t hi ophen-2-yl, benzo[ b] t hi ophen-3-yl, benzofuran-2-yl,

benzofuran 3-yl, pyrimdin-4-yl, pyrimdin-5- yI IprrazoI - 4-yl,

: ﬁ P?/nrrﬁ%r &t mg_%ypg%%#gdﬁq?%q fp ércgﬂu%ﬁbaiﬁgmasg %@I oBéqug h§ %Hbject offering, or

| H pyrt@?@émrhz)é' sorﬁérdtI‘i@Idebgeé‘crvI@ spdifiddwiptie?agdr, thiazol - 4 yl,
| H i ndol - | H pyrrol - or thiazol-5-yl of R can be optlonally

halo. '[ﬂb?%"iubs *Iet?d%“"f%%iﬁ% B GErERRN PavGG: B° AR yesa iR

N e cg&c”ﬁ?gﬁm fer ?é?%d@gﬂrg?ﬁ) 3??rm@¥wmaﬁf’i grobps e
T e RaE 1R Sabibes Clieling drosk RSy JBIBRS. Ho8.£6TIVRS 7 so5el eabmarkeita
10 R 1 B M St e ot |
b f | | |,
benzofp gty 2 | pne?I?@gﬁaIgaapqe%ty i VAP td nabVRBNER: ondl 8 ABiY

pi per idinumiber! of pypésliaf- éxtyeknalpyajurdeg %dudlngythedlfm’ro@wmg Islyhducated media,
2,4-triazol-3-yl, | HI,2 4-triazol - ., 2-0xoi mdazolidin-I-yl
| H- pyrsaggqcayaq,q;ale;s qa@rlg%meumegqa lrgemgg&e@@y@falrgataymatural search query data,

tze?;(gﬁ%‘dpgonar%j a 'V'W g fﬁzol[n | [t g[(?/ﬁexsl Sééno?rla?o(ﬁ’i RI:II%’[_, ycio1nsumer behavioral

| H berdam d}achlrmgazoIveSI qldta, dad:domﬂmmjlata5w¢atmndjaltaj-ﬁrrarmmcoja{aﬂlkda stadkemarket,
R6a, and. R are inpdependent]y sel e ted f drogen and Cral kyl ; wherein
Sard SRBRALIE ERaTEBR BogHG Opla A igend SRRTAITE RRkbhen- 2. yi

benzo[b t hi ophen-3-yl, benzofuran-2-yl, benzofuran-3-yl, thiophen-2-y

thi op@83H-yi & S@meaemkzo@memartaﬁ-famw refsiqyesiogitepme and qﬂvsédaaﬁ Iﬁom%ch
PP 8 ot PRGOS uep, B o S o .5 e

| H- pyitiag obtrigvll ancBmapwng)ef #is hita-phrty data In some embodlments the faCI|Ity uses
2- 0x0- 2, 3-di h%dro benzo£ d&gﬁrﬁn dazol -

t et raﬁ%rr%tﬁ'% ¢ hhirdRady ata i h%wgh;ﬂ“entzsmﬂlq]aata abeutygales or one or more

| H be ] fazol I dazo I I

opti onr&al 6%6 t§sl{nglostl tuotbgdé(@\ne%hmlaﬁt 232369%5@(?&@&% eéforeqr:lI ent ? y Qsagleéct eggt%rfeor%te
hydr oxgcommmdedeltdmwcerratld)matwnsaﬁmr nbe ¢lispd) Ill\R?a&?da,ses GEQ@)aﬁI\IBﬁ'\a%btmd

-NR 7a$S 8)2R7 rein R7g and R? are i ndepend selected f n‘{

hydr o 319qC ecgkgu me gn Bmﬁr fg pléedﬁ[ eH t¥posravmg 3|gn|f|ca time
5- (( 3394 Ss6aRes2- oxohexahydro | Ht hi eno[ 3, 4-d] i m dazol - 4-yl ) pent anoyl oxy,
2-(2-(5- ((3aS 4S 6aR) - 2- oxohexahydro | Ht hi enof

o O PO L B R 0Ll oo

hydr ogglocaten aadelbtrmwobl f]ohahglsutqetd c[)f@é]ﬁﬁ wihous reguiigag eble fusem tosprovigzy | |

i sobutyl, sec dr ox an- 2- cycl opr opyI oxet an- 3-yl,

oxet arﬂ"%toﬂ}q’a' p@éﬁ’i%‘?ﬂ??ld @P le@19fgr|rr5g -peri di n- yI pi peridin-2-yl,
t et rahydr o- 2H pyran- 2-yl , tetrahydro 2H pyran- 3-yl ,

t et r aQ@B3Y- 2I—I- eaﬁaI&BSypr PBge)| Tasponaeyeyear deiegnied by the facility predict

ovo- 6 HoTB s T 2&%@@%&%@ i %f“%) e A AP

wherein sald c c rop ta 2-yl, benzhydryl,
pi peri di n- 4-yl éa’&ﬁ%eﬂ ﬁ\ng%t o, éB%?'J erﬂ é}l’ tetrahydro- 2H pyran-2-yl,

t et r ahydr o- 2H pyr an- 3- yI t et rahydro- 2H pyran-4-yl, phenyl,

t et r atyngref br dangtesyla, Sﬁ@t&tlgﬁly(ﬂumtm‘law\llm yihe g@ppy|econom|c characteristics of
(4- pen henyl ) met hyl or |-(I-(2-0xo0-6,9,12-tri oxa- 3-

azat et éﬁﬁ%ﬁ gi%ltﬁﬁ'f -lH1,2,3-triazol-4-yl)ethyl can be optionally
substituted with 1 to 3 radi cal s independently selected from C _4al kyl and
hal o- substituted-C _4al kyl; or the N-oxide derivatives, prodrug
derivatives, protected derivatives, in8lividual isomers and m xture of

i soners thereof; or the pharmaceutically acceptable salts and sol vates
(e.g. hydrates) of such compounds. [0052] In a further enbodinment, with
reference to conpounds of Fornmula la, L is selected from-NR 5a(CH2)o_3-
-NR 5 CH(C(O OCH 3)CH2- , -NR 5a(CH2) 2NR5b-, -NR 5a(CH2)2S- , -NR 5
CH2CH(CH3)CH2- , -NR 5 CH(CH3)CH2- , -(CH 2)3- -CH 20CH2- , -CH 2NR53CH2- |,
- NR53C(O) CH2- and -NR 53Y— vx/ner e| n R53 and R5b are |ndependently sel ected

o o o, o o o o



(benzo[ b] t hi ophen-3-yl)-9-sec-butyl-9H puri n-6-yl am no) et hyl ) phenol ;

4- (2-(9-benzhydryl - 2-

(benzo[ b]wbizopem33- yl ) - 9H puri n- 6- yl am no) et hyl ) phenol PCT/US2009/062730
4-(2-(2-(benzo[ b] t hi ophen-3-yl)-9-

(tetrahydro-2H pyran-3-yl)-9H puri n-6-yl am no) et hyl ) phenol ;

4 (2-(2-(benzo[ b]thi ophen 3- yI) 9 (4-(trif| uor onet hyl ) benzyl ) - 9H puri n- 6- yl

)no)jﬁégﬁtwr pibﬁ[ﬁ;l C% ’[6‘3 thl g:%gﬁ&gn data, either time series, cross-
-(2- (s%cﬁ@@%d%htnw@e@ﬁéb §nd'c}os% §@6t|’%¥1' R RIsthaY irfProYét ;ﬂ@&j@td"aécl RhGIRSt,;
(2(2(benzo[b]th|op en-3-yl)- 4-net hyl benzyl ) - 9H purin-6

am reopanteyhgtigmeeidects for the underlylng conditions.

(2- (I Hindol -3-yl)ethyl)-2-(benzo[ b] t hi ophen-3-yl)-9-isopropyl -9Hpuri n-
- am 1§6035] These effects describe how sales responds to changes in the underlylng driver

(benzgﬂthlo hen- 3-yl ) - 9|soropP~/I N-(2-(thi ophen-3-yl)eth tg)urin-
ani ry&fables and data sirtictures. Often, these response effects are known I|ft factors.'

8- (2 (s Gb§IRI IUePRIP ks, these ThERBHS Pllow? Fa I Ak~ - @&)cﬁﬁ&ﬁ’ PRl

(benzco:[rdnis beapimeror3inyd-sefieg.4- f | uor ophenet hyl ) - 9-i sopr opyl - 9H puri n- 6- am ne;
(4

am no?tm@]t hyl Jhaérd laee@z\fa[ri@htshuaﬁm& -Statlsti@al wm@ml wRiidh pairg a Qrom‘lalt@ for

4-(2-(9-isopropyl-2- (pyrimd -9H puri n- 6-yl am noz)et hyl ) phenol ;

a(2- (O@Iei:réraamsp@nd gpplﬁm alffﬁr@tw@esanf Biifagtorss. | aeNecs™® ﬁ9l|n)qm§n@|e facmty
(2 (Roboghy ey oo emin B o Yoo 0L 8k DA Bl i €8 i

(2 (e%ﬂ(rfaheeaoi&e—lyl facresopr opyl - 9H- puri n- 6-yl ani no) et hyl ) phenol ;
2- (benzo[ b] t hi ophen-3-yl)-N-(4-fl uorophenet hyl)-9-phenyl - 9H puri n-6-am ne;
N- benzgbs?f ( bi Ph@@bfém%lmbiloﬁs 1 tRePAGIRY! usid-rABtHodts AvidBh R@plyAo(catédorical driver

(benzo[ b] t'hi ophen-3-yl)-9- (nonan- 2- yI') - 9H- puri n- 6-yl am no) et hyl ) phenol ;
4-(2- ©2ta and categorlcal outcomes. These include the, classes of probabilistic I|ft factors

o) 25%&?%%% A bl AP PSR Whads por &t
[b] thi

(bons dPBIER: optibarbs rpocknens, 18 kbRt ARRE & yardkit 2% plisryvpemantit factors

3- (2- (d&termined in a variety of _ways. Statements about "elasticity” herein_in many cases
(benzo[ b] t hi ophen-3-yl)-9-isopropyl - 9H- purin-6-yl am no) et hyl)-I Hindol - 5-ol

. 3- ( 2Zx{end to lift factors of a varlety of other types.
(benzo[ b] t hi ophen-3-yl)-9-isopropyl - 9H puri n-6-yl am no) et hyl ) -1 Hi ndol - 5-yl
5- (( 346039, 6aR)=+gu2e0Ix®a>dagly{ﬂa§\®1 |ddt4 Hioan diagramaddhowidg ztzia 4low Wikirt angpicet

3y 1) CoAGa N COMHATENES GG Hbiavids i TRCii | Adbimtsngfasgh Sl EpTRiSH ) -
5- ((33;;?| %%56@% th%s é’r’éolh‘ﬁdélfh)'%'rcbon (g@?%&?ezb%g s_e(nzd_ ?%g_]e view requests 131 to a

pent anam
( benzdxng]:thNelpfseme} 100 vig- & swpworkysudHapuhé nrerydtat@tho ) dehy Irpquéests ridacalby

Kll_?;(y% aqe(tééalzn&ad 41\3/%%?§q%%% %’r%]cﬁﬁ? {) nargésdedf various types relating to receiving
yI ) - 6ikfdriA%Hs @ AR NEt Subjeen Bﬂénﬁq"‘a(h‘ﬁ Ipfodivl) RiEimation Hbotit Présdrided? @tal 1-

| ) et hoxy) et hoxy) et hoxy) et hy am de;

4- (2 (ngarketipg @pgﬂgeizarquys |d@ﬂtrnbumqn )ngrmrpthei web-sepreininespeeayegipheappither all |

5 R BraRgbre SRRy Smal St Bedogtivabeblocdiiond

Gﬂ‘éﬁnmrQﬁMellﬁ“s@r\%ﬂdo}n&ﬁeﬁQWtQm| - Bk ol serGeiylypioalprepiied fopdedrolith a
i sopropy
y S}@WQCHP@Q%J §'4?) 9H- puri n- 6- yl ami no) et hyl ) phenol ;
(9-1sopropyl -2-(2-nmet hoxypyri di n-
) 108AQr i nVBhild adarlnu;eehmoﬁvhentsl are described in terms of the environment
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6-
(
2
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2-
I
6-
2-
(9- |sopropyl 2-( 1H pyrazol - 1- yI) 9H puri n- 6-yl am no) et hyl )phenol
2-
2-
2-
2-
(
2-
t

(o3}

<

5-
5-
(2-

4-
me

2- ,
(2-( 1Himdazol- 1- yl)-9-isoprofyl-9H purin-6-yl am no) et hyl ) phenol ;
(9-isopropyl -2-(pyridazin-3-yl)-9Hpurin- 6-ylam no)ethyl ) phenol ;

(9-1isopropyl -2-(pyridazin-4-yl)-9H purin-6- ylam no)ethyl)phenol;
(9-1sopropyl -2-(pyrazin-2-yl)-9H purin-6-yl am no) et hyl ) phenol ; 4-
2-(9-isopropyl -2-(pyridin-2-yl)-9H purin-6-yl am no) et hyl ) phenol ;
(9-isopropyl -2-(5-
hylsulfonyl)pyridin-3-y|)-9FLpurin-6-y|anino)ethy|)pheno|;
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ridin-3-yl)-9H purin-6-yl)propyl)phenol ;

(((9-isopropyl -2-(pyridin-3-yl)-9H purin-6-yl)nethyl) (methyl)am no)net hy
henol ;wo-20(0(@14330pr opyl - 2- (pyri di n- 3-yl ) - 9H puri n- 6- PCT/US2009/062730

met hyl am no) net hyl ) phenol ; 4-(((9-isopropyl -2-(pyridin-3-yl)-9H purin-6-
met hoxy) met hyl ) phenol ;

2- (| ndol i n- 5- yI )ethyl) 9-isopropyl -2-(pyridin-3- yI) 9H purin-6- am ne;

mp&amenteg |npa I?/?arrlle y of AéttYer) envn(der’rqelrﬂs mg'lué r?g a sn%'gl rr]noan |tha|g]c%(r)r?pel}tglyl )

(2 9Zs|§/|§tkeﬁﬁagggﬁbll4a¥| VaruePytheficombidatordoP ébhipuery bdteAR) 6t Bihilhea\Ates

et lppnnegtedsiopraripuis- @aypy n ¢iariogs \@mbadiments, re 8aagtyne; computing systems or

¢ hﬂﬂé)‘rb‘g%g%ﬂ]r | ‘%F%é%lt:%g}rt‘ﬂtr kequsad inyplags, ot the. Wep lient computer systems,
(s%chsaféﬁhgﬁl‘t'é pﬂonﬁ@é/ edsdhat didital BEBi8rants, teteylsisiis)enridmys,)dtpdol i n- 2- one;
(9-cycl opropyl -2-(pyridin-3-yl)-9H purin-6- ylam no) et hyI ) phenol ;

gaget hg?’;’Fﬁ?WQVQp%” a2 bck- draghahi ShBwRigY lsbmd+d?UfeN cBmponents  typically
- (recarporateqyh -a2-¢astr sathe-@-the) cahpuyier isysenyd andmathet kievicpheamy which the
Rt mmnuiign:) TToes. SUBRHISEYSEETS ANCuPRYiSes POomay PrkdE. 915 S5 PSR de

- (Zentral processmg units (CPUs 201 for executing computer programs; a computer
(9-1 sopropyl - pyridin-3-yl) CPurl n- 6-yl amno)i soxazol - 3-yl )phenol

4-(5- (rgemngE% r-storing programs and data while they are being used; a persistent storage

Elm(”zl ((Hf tC% %((%)%&ug%y% 8nrp]ar§yc€;ﬁ/)rg f&?)pelrsigte?ﬁtloé?grj n%ZBto'g%a%l )NFB8ta; a computer-

9-1 SOFPé@@afrble%bdlardrwe@M d0tReked C]Zj Roneaeve, fér fé’adlﬁ%lpﬁ@gf?aﬁt%yanc?déta stored
-nmet hyl - | H pyrrol -2- ? 9H- puri n- ylamno et hyl ) pheno

4- (2- C9L iBs 6PFINEI- r@a(iah eamdlamw 3na @ﬁwa%cogtm%@ﬂ%)?étﬁhw) poRARANg[ Y15 8]

In an n

sel ec%tgﬁurtgﬂ??%| nQDE)P-@ %Oqgﬁggp%g }n | on k/a H{ebﬂﬁ?%nﬁtte wl‘%%o rt%'iy;
and Rgystesed eonfiglred em desmlb@plyabox&earebmfbtdally lmeed hy dupbortrthearpezadn of the
oxet an 3-yl and tetrah dr of ur an- Bgrema{ In a further enbodi nent are

Corrpou%lgtyséhqgc@[@lﬂ lgg e4a(t2w Izap e that the facility may be implemented using
(005 DR I RRR o ok S SRR SR MRS DFARAETETEL ) preno
; b |+ 2-

(benzi?é‘?%lh.e?,étﬁgﬂfé 4 2dblgu SRR SPRHINGLATRY FRNERE) of @ liorary of historical

N-(2- (I‘hé."‘kéﬂld@'&f@)‘rt‘ﬁl ) EhdVibyarg-300 is made up of entries, such as entries 310, 320, and
(benzo[ b] t hi ophen-3-yl)-9-isopropyl - 9H puri n- 6-am

4-(2- ég@ﬁa(qomﬁpagﬁgﬁo@ §¢t ofgane or more historical marketlng efforts each sharing

( hona %‘]‘T{ﬁ.} e 'E'a]cﬁ %ttgi%&%ﬁtshé(' Qﬂtbeé?%f oghlidhtiribtuld Ulied tad eI HIe >

(benz en-3 urin-
4- ( 2- (fer (Heaehvstrirtm]al Imarlahmg BffpH} darrrespondlng to the entry |nclud|ng vaIues for a new

Egi(te thlapgm %ttrltwtg u:%tltn a colgratllctrllogo ceotrgyaltt% u?en %|12 a ffect sco(re attri ute 313, an
(tetr ggﬁgﬁ%enzo 4) agﬂﬁ'eﬁgalgg clri) 8Bre13 BrbPRRASAge BBFsuasiveness score

(R -4- t hi o
yl) - 9-316et r=dohdeoniry aUFtBeylcpnmtna)waIU%qurl o f&blpmmmg/ls)aitwnall mgas06dy fomthe

oo el s akalinG B & R na e Shityilag B e oateoime, 3o Shase 352
subst idgPdukiohie hihca g r@@tcﬁeﬁsa I6BPERRARI36.0 WPt AP diabss, R g

and net henyl optlonally Ssubstituted wt 1t02rad|cas
i ndep@rﬁd@iﬁtlvse distrdaittion 8oom Fachyentnhaudher donlgitsoiggs Rt adyedising: tedlicieneym

nonan atits BF SaBK o g purm O EHBARTAT dfeficpnoBt Yo et g ASh S por

i ndependently sel ected from hydrogen, cyano, nethyl, halo, -SOQ2CH3 and
trifluoromethyl. [0063] In a further enbodi nent are conpounds sel ected
from 4-(2-(9-isopropyl-2- (pyridin-3-yl)-9H purin-6-ylam no)ethyl)phenol;
4-(2-(2-(6-fluoropyridin-3-yl)-9-isopr@pyl -9Hpurin- 6-yl am no) et hyl ) phenol ;

<< _-b"‘
—=— T

D~ A\<
N

FIZNTRZ
>
O

CDI\J

u

_h/-\ —AQJAAAVAV/—\
-h_hl\)g I\)Nl\)

"'NU) -b-‘< -h-bo'l‘<

4-(2-(9-isopropyl -2-(4-nmet hyl pyridin-3-yl)-9H puri n- 6-

yl am no) et hyl ) phenol ;

5- (6- (4- hydroxyphenet hyl am no) - 9-i sopropyl -9H-purin-2- yl)nicotinonitrile;
4-(2-(9-isopropyl -2-(5-net hyl pyridin-3-yl)-9H puri n-6-yl am no) et hyl ) phenol ;
4-(2-(9-isopropyl -2-(5-(nmethyl sul fonyl)pyridin-3-yl)-9H purin-6-ylam no)eth
yI)phenoI; 4-(2-(2-
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conprising contacting the stemcells with a conpound of Forrmula I. [0065]
I n anot her enbodinent is a nethod in which the expansion of stemcells is
in vivo, WO2ioeso433or ex vivo. [0066] |In another enbodi memuSe@9A62m8¢ hod in
whi ch the stemcells are human hematopoietic stemcells. [0067] In another
enbodi ment is a cell population with expanded hematopoietic stemcells, as
obt ai ned or obt ai nabl e by the nethod of the invention. [0068] In a further

enbodi Sitlo isin Q ande SCs
e T St e o Ul Ty A R e )
wher elstboﬁgb,@hp@gmsaﬁd Siheg@ntai ns a total armunt of cells of at |east 105
cells, 107 cells, 108 cells or 109 cells, and Wnerel n between 20-100% of

t ot al ar 4 I I I e
oL, DBHAE, °f TR 8 G el AT oS0 R oo 8 ahecalls B
di sor dienit fcsessttbahe saeilitydelduthdrézeapyseveul Al usersenhﬂers hist drehgr@waihtiddress into

treatm r eradication of sai [ der 0 Jt . is anticjpated that as
St om el 48 s gred siedswors i delib 288 rivia selZatsoa sigrug ede) “AE s p2er
transp [ ay

i o OGP B AR pafnBg e Lo B e 4TI B el
as defriavedin acaduet,Shemesey selectsheoritrol dat iinwrdentoxreateta tbwramsbunt.n t he
preparation of a conposition for the treatnent of an inhereited

i mmungoe44ici enFlgilrS6a|S@, fleva deegramnshoveing iaseegeediaplilygerreratedesyoipei fatility in a
di sorder. [0072 In a further enbodi nent, the adm nistration is an

aut ol YWEdtBeES | dhesispiaY dists & MRsreloireNarine B 1saHRIAaGhsCaErSRANEING fom

euker e RE L STpIA breterfion, adERaREPior BN, & SEAGIediflr n Bl zdtion
Any| owdttswlalch[tﬁém]er Isnassdciatedie Foeeboliseenario,tthe cisplay mulutesdheorates sf Hree
0TSRRI e Roh bR bTr s o R eSS s
trans r&@@bat hR8 28 tiher l{?\%r@ée%ﬂbeﬁr?e Péér%‘é rselekt %%kecﬁttﬁg scERR 39% WiRh as

myel oi d T eukem a, Acute |ynphoblastic Ieuk e ic nyel 0| ukem a,
Chr oniby $qu¢thtg:us|rtan11@L¢<re|ms atatig,elooptain frmfatlnfmrrmlsmm thM,SGBOdIprITdEt ic

ol a6 TP Slfox e LB Bled S5, BaP e et RO e HoRREH o meVigaie ifferent

hemoglaliaIbi Ehe FRNRPNIIN Jdeiiflon (bhiabassE rratheBrebentSiiekl&iiCRlddea fidMtad area
Severe conbi ned i munodefici ency (SCID), Wskott-Al drich syndrone,

Henophiagjedss Rdalp @ﬁﬂrf@hasqre@t@yn@@e,sa tak_Bip3 derde icampane erads:, & ieb Fhet @l send

el oo uid B8 BeBTREH Ee ubde. RATISh e ¥eled o itk Mitoroer to

I euko@cﬁmt@qhee;@r@@goﬁ@ihgnﬁb@@kodyst roph| es. [0076] | n anot her enbodi ment
is a nethod for treating an inhereited inmunodeficient di sease, an

aut oi opes) di SeRRRe&NGIPLIsHOWEANBHIADS! ?Fés%nf@cﬁ%)ﬂ%ecﬂiﬁﬂftySIn”Q)rder to solicit
adm nistration to a patient 1n need of such treatnment hehatopoietic stem
cel | s irfepaatien douw ihenpuljrdt @ffedeg cior betichnan h@vaaﬂmna;ke@ﬁgt bedgetvendiitm.

[ 0077] furt her, enbodi he_ agdm str

L oGt Reeod RE G RE by sha 2GR Judue® b80ws tellteR P sttt aies
nyel ongr tHEoRIbiRGHIK BribteBhete Mo@d@khie o3 asfrenf\aHhBalMMalitihgl SYEFRIMR 602,
Neur obl astona, Germcell tunors, Autoi mmune di sorders and Anyl oi dosi s.

[ 0078]antifipated orpwin eaBolr bt nexthxée%rutrbmmm@sarysas e VhQle O | gresederPfibm

Furt ner O R PP RTRRGE T rovarpk, 60, SEHER SRS ERE Bran el Bioeuna
t he hefeiollapcesi CTHE StsprUrmeSQIcﬁ@d@afsrav@l d&wﬁoﬂe cogethat thd askesaraseldetiire
| ynphobl astic | eukem a, Chronic el oid | eukem a, Chronic, |Iynphocytic

| eukerdrger M@@pm U RV &é@kha‘ﬂgﬁmﬁﬁgpﬁ%ﬁ QONHEreE! 6RKIthabI e
el o [ u
(r:TZI I a asl a, Hgg?%%(lg%ﬂrra %é(}?hor :?Qﬁé’{ée%gltﬁ ?ﬁ]ﬁﬁ @eb@ntogn?&%%gi t,hB Egntlé%j
Thal aﬁtﬂbutse valpes., Sickle cell anem a, Severe conbi ned i munodefi ci ency
(SCID), Wskott-Aldrich syndronme, Henophagocytic | ynphohistiocytosis (HLH)
and inborn errors of netabolism [0080] In a further enbodi nent, the inborn
errors of nmetabolismare selected from nucopol ysacchari dosis, Gaucher
di sease, netachromatic | eukodystrophi e§- and adrenol eukodystrophies. Uility
[0081] HSCs are primtive cells capable of regenerating all blood cells.
During devel opnent, hematopoi esis translocates fromthe fetal liver to the
bone marrow, which then remains the site of henatopoiesis throughout
adul t hood. Once henmat opoi esi s has been established in the bone marrow, the
HSCs are not distributed randomy throughout the bone cavity. Instead, they
are found |n cI ose pI‘OXI mty to the endosteal surfaces The nore mature
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differentiated progeny. [0084] A nethod for meki ng an expanded popul ati on
of HSCs conprises contacting an agent capable of down-regul ating the
activity woabovosesspr essi on of AHR and/ or a downstream ePCEa1SE00906278HR,
e.g., a conmpound of the invention, with a starting cell population (i.e.,
an unexpanded popul ati on of cells) conprising a m xture of HSCs and
optionally HSC supporting cells. The adm nistration step occurs ex vivo, in
Vi vo [Qr in_vitrq,. As described herein, the expanded popul ation of HSCs
s optDOARY | | " i R LTRSSk RereNeg Oieia, Prg el SALH bA TS e Ak
for HEG mepamsibenofiénty. & FRITRRU oS RS IAARY Plucd® (e fRbRHAESHcN
DMSO or sone other suitable carrier, "washed" fromthe cells and tthe cells
may battribatest eindaslyy frewresenpi0d, matket amewngsssi7O2, belfadrmel mevongs® 703, and

formul atia for exanpl.e, can contain 0.3ng/m of aconpound of the
inventm%rrtfeﬁrﬂg WVBKVE%F}QE% wat er sol ution. Thus, provided are nethods of

provi ding an expanded popul ation of HSCs to a su?iie_ct _co%gsiég_ , ,
adni nil3P%fl ng FOWRES iSib|WHErdRPIaY PERREEEDBY INaI REHY of OREisioRAligit abiggute

herein \ JBLh j e : i f
ece. esst T hamiedRITHA A8 uEB el 1R et g WAL RBTHRE IR oRRAF
adm niadtribuss: newaesalyjf ecarketingéddrm&idn canieiny 301 heomphpe positiontindghes amarket
subjegt fro ich t unexpande opu ion of HSCs or m xture of HSCs and
HSC sféiﬁﬁomﬁqkéw%@rff@?\%aénﬁﬁvw& r#@&é%? As used herein, the term HSC
supporting cell_ refers to cells naturall ¥g£:ound inthe vicinity of one or
nor e #@@ﬁsc!lsuch Figwie & igca Brrther dligdaw greseniestby (e dreility gn esgierstorsdisth atthbulgsc
by dif jON ; ti | ..l AC - bu

Y i GRS S A B tro 00 SHARRE g iRy (e BLctEinr bnBlier Whigmer
used segmentideathilioel britincusdedotThe miisptaly tforthed toktaids thags PrOeaadt 920 far

| ynphoi d ti ssue whic re not |ynphocytes or_| hocyt e precursors or

pr ogerﬁpﬁﬁﬁﬂf‘g MRHES PCﬁ%‘H‘BP@%‘i %Qlﬁﬁﬂ %ttt'%‘/%ﬁ?- (g?:%/rg%ﬂ Hc‘%l%rhégdwgo@f ing yser to
epi t held hal i | hes Il =Y

Pl enody PR E SBEa, RaLeS o0 MId Son PR LRIl Oroue e fidspadiy A
cel | s posdionimguetoristbyothdi campbpy frasparnsiblealsr Ityeysubiest iafi@riag. str order toeldes,

h fi t ich h b tical .t d,t t
o e Chely 1008 by oY a5 o BB el b SRl
gr owt byepkosHdt ar@d 8t beth e b@%stehegldﬂﬂi Arity&ltfib RES I CtiohYIRN B 8fnhifeie! ar
stromal cells are optionally derived Tromthe di saggregati on of a piece of

| ynph@inabting she: Ussiitsh sigrililanequelyczgieds| appso priais palwe s tprithe \dersuasiverassvant

t he in n rowth or differentiati on of HSCs, including their

pr oggﬁb.eéﬁy&Q?re’rgﬁ%Pﬁqptainé@uaeéi\fetrt'?'gg'rreant to i nclude bone mar rgw, peri pher al
bl ood (] ncl udi nmobj | j zed, peri pheral bl ood), unbilical cord bl ood,

o] oon0bfSh1 oo bRt s § ushiaw Pldram Shawnb.a (ol b ag @ displn Breseaiad
cells r ; 8 ; i ! hoi ! e.
e feRlinpaRer RN e g IR RARROARLNA e Sulefect Rrng RO e RN ubePRy
t i ssueselenhafoas af fyalysjs oplredawirlg results. Yhphdisae inciideas, a conisdll 10 didadiis
and Peyer's pat.ch,. and conbi nati ons thereof,. [0086] L oreticul.ar stromal
ool 6 TERE pRabSREY in et R EREReNATEAE firormRRCK relap BRI (el oh s 8T
for theorainat eanses n;ﬁl&%l@ct%_&béf & %Uié\ﬁtsipférrhdﬁfg MBCformeddtidifind & the

progeny. The m croenvironnent includes soluble and cell surface factors
expr esegudt, b3nd Ige conlrPlolig02 ghat thg esentingn setanbrin serdendo | remeo pedfitcamcidoss
stro n I . e, suppofr.t which the |ynphoreticular stromal cells

pr ovi foﬁ@aﬁ@i@%{n@ Pozg%‘ '%gu@'ot h cont act - dependent and noncont act -

depen [ 008 Lynphoreticylar stromal cells, for exanple, ar ut 0l ogous
(6t 1 O0B0T, ona e SgHuS frlislebiciaoraihoqBoes it S Sty eiane Tachly
SyngenghGePiha epasRNeda) mirkélin"e08Gat thar Hehaciyhakaasiminga e ek Bebeeh.
refers to cells fromthe sane subject. Allogeneic, as used herein, refers

t o celdfferiof). tTHee dispyspeloides at graphdi f1leshapdngtivoaduryes: Ssavganeividth eespesetd
herein efers.to cells of a different,subject th are,genetically. .
dent et ek aifec a coRnbGrensanbiah e bl (EecrRERung Eartavion o
cells of a different species. Lynphoreticular stroma cells are obtained,
for exanple, fromthe Iynphoid tissue of a human or a non- human subject at
any time after the organ/tissue has de9el oped to a stage (i.e., the

mat uration stage) at which it can support the naintenance, growth or
differentiation of HSCs. The |ynphoid tissue fromwhich |ynphoreticul ar
stromal cells are derived usually determ nes the |ineage-comm tnment HSCs
undertake, resulting in the lineage-specificity of the differentiated
progeny. [0088] The co-culture of HSCs (and progeny thereof) with

| ynphoreticular stromal cells, usually occurs under conditions known in the
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Met ab. Cardiovasc. Dis., 2003 Apr; 13(2): 104-13), 3

-met hoxy-4' -nitrofl avone (Bi ochem Pharmacol., 2007 May 15; 73(10):

1622- 34, Epub102AB30id3Jan 30), and 6-nethyl -1, 3, 8- trichl orodiuserz2ob2rs@n
(Cancer Res., 2004, Apr 15;64(8):2889-97). An inhibitor of AHR activity
refers to a conpound which decreases AHR activity to at |east 10% 20%

30% 50% 60% 70% 80%or at |east 90%the transcriptional activity of AHR

b d d t dit , AHR i nhi bi t.
o el Rl DT Bt B PR R SO BRI BB AlBi R
r epor i3 108N heApEAN of$hél P&t Ueek HA3D %oﬁﬁ%&éforbﬂd@ﬁlﬁu#ﬁ@%%ﬁpendmg
ani nhi bitor of AHR activity is a conpound that has an EC50 of |ess than

|OI oV Cli@reéfoémrgtumgassemchﬁ Bhiasdbe rpiisal saarkatingependxilhei hedgiieaf paHm 1131
0 51 AHR
F aot o Pl g, PREARFL B BL o NG AR el G00uGdE i RNy o i,

enbodith@hkight of @i teans W eticos xpeicteHiRvBRbNRA reSerud Bt willg bel sxpected
directly regul ated at the transcriptional |evel by AHR Exanples of such

genes airiBisseagtating spend.oylatir | 116fppravidesnaddifiprel infrmation abeiet if@ngpilmal
at h f i.Z o)

P2 NENBIRG R i SRS, S92 B D (P RGR 6yFE Poscing

cat enispen8THES, idddTinarkdtibgl sperrdW¢62 CabdBiieltBUbdtweknctabesitvo pPE3: FavenuyeRb,

deoxynucl eotidyl transferase, CXCR4, and its chenokine |jigand CXCL12
( SDF- 15[ peyetednf %n@'ssﬂ)%\@ fqfc MaRkRINgrsRend; aRo8i§eRt A0RPabRRA gtervices 1152

o n oRRled % A Y IeRel SYERCIRY Ferioro BREh, PRY AR Gl

enbodipmecuredaat tag;eiewebabatdrbetofg dpsvmd; rteguhatkeuggtd]:@naicﬁm tandattdd ararketing
expression of ar hydr rbon r t.or i n antlsense | i gonucl eoti de or
o B P TRon e GBS P RS 80 L HRUgE & B SR regulat i ng AR

pr ot ein expreSS| on or the pr ot ein expreSS| on Of on nor e down- st

ef f ectl@P8llof AMROrqasGOglelinesthgrprofit @Hﬂ/ﬁsaéws@eatliygmﬁdetaécsﬂaraégnwlﬂu@aetc@Nebe
d tQ t

used oA §BBbh Bl e Bl S4Bl RS B BEL BEkRd

wi t hi mppedpriate rioathmyuky}bctcdsffernfg birhis éla@utsﬂyazalwfallsenea)fanﬁemtmea Suidrabl e

for use in design and synthesis of antisense olégonucleo tides wh

ic
speci f?%a@n@'ebi)\ﬁ%f“fjge?l\ rRRRY WHBKLIIE '3Nee- ahbe C'i'TtYsC%QlH?rﬁSeﬁhecﬁ'a%tﬂ%@rby
contr e r i i gue iQ ar
onn SETRECATERIA Sasdly oale, lcRidy [RNEfl, PEaCacRrdandt it g RinbeC
hi ghesﬁdjutméhtfaaﬂbrismfa:hhnt@edafdarplattjpuﬂarrattrtbelte valemeg‘et theRbUbjbetsafterony. Sample
t her rmd?/ If# counts fqr th ener 3 of structural
al t er {459 QPJ'H %fetP BN ﬁlé’w 'ng%?l% eotides are al so
avai | .abl e. fﬂﬂQCﬂ Q\/nf hF\QI s of RNAL _molecules suitable for use with the
present i nvent i onlndastrjoe af | ddrketimgs f olNews: Fi r st Market AHR riAvesiEsingnc

(or cne or nore ONewh&sslown- mﬁcﬁ@m‘bﬁffedhﬂfrarﬁatiba scghaesl downst@Qesny of th
AUG { '[ codon TOI’ /-\6\ di nu¢l eot| (Fe sequencea currencg, ol gach /-@kand
t he j - :.\rll acent | 59(‘0!" dled as ' a notlentia 5QI RNA tar_v t _sitle

potertl\r'ledilutrar get SI te:é) are conpar@d to an appropri ate gdhom c dat abase
(e.q, Lta)wan nouse, r_%tz, et¢. ) usd)@g any seqH nce allgma%nt scftvva__r§3

Put at + ar nnt + +IRat ovhi hi ¥ o1 AN nnl ho ady
T VC Al uCL Ql LC LIIUI.L \ >3 ||| ”l L [ | Ulll | | \JUI.IILIIUIIUI Uy LU ULllCl \;Uul ||U

sequences are filtered out. Pr eferrercl|l §§qtj\nences are then those including
|l ow G C content, in particular seque th G C content |ower than 55%

Sever al et S|tes are then sel ected along th Iength of .the tar et ene
Met hoﬁ_é‘eo Ogzlsgﬁré(r NEWRESE oCGlERt CPYFERRANAS V@ ¢QIHEAt ‘%1 tRyn dp 27

descri r esi a 5
2000) CRTEIS] BRI chloh HoxCh coffortipr itiocel b W@%&%‘é‘ﬁ@gﬁ%ﬁs@% e
expr eﬁijtﬂnrneht FdfRo@I06: frétiRha Ih@,stB) n@ﬂﬁbﬁ‘ﬁolﬂm@ A\f@ltfmfm mdaleTiIVD BawWeGAG

ana GO5 GEHOTAR T EHESR PR RO Tglesta e BT et R 94T

3' ; /WEEJSZE 2ewResSESuMHC ahbTif %Tbé?cféfm%cﬂié\xﬂ Eoﬁt%i GIAIHe AR, Heh ﬂ@
TCA AAG AAG CCT TTT T1G G 3" ; AHR 242AS, &' AAA GEC TTC TIT

GAT GIT GCA TTA ATC TCT TGA ATT AAT GCA ACA TCA AAG AAG CC 3'. [00100] The
starting cell population conprising hetfat opoietic stemcells will be

sel ected by the person skilled in the art depending on the envisaged use.
Various sources of cells conprising hematopoietic stemcells have been
described in the art, including bone nmarrow, peripheral blood, neonatal

unbi lical cord bl ood, placenta or other sources such as liver, particularly
fetal liver. [00101] The cell population nmay first be subjected to
enrlchnent or purlflcatlon steps including negative and/or positive

o " o - - o o N - Y v L Y
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G CSF, Gw CSF, SCF, FAT3-L, thronbopoietin (TPO, erythropoeitin, and

anal ogs thereof. As used herein, "anal ogs" include any structural variants
of the cywokoresiesad grow h factors having the biol ogi caCTaseéoiosa73@s t he
naturally occurring fornms, including without limtation, variants with
enhanced or decreased biological activity when conpared to the naturally
occurring fornsor cytokine receptor agonists such as an agoni st anti body

inst th P t f I \VVB22B Fv) 2 detailed. i. t
Y e e R RN R R R A
combi addk@fifg ahBoAtRFE BoluphreRRedpbiRds apdeditRICra4 @hodal s Fidlirbe7 ) tHe tHehd
the production of termnally differentiated cells. In one specific

enmbodiimfermatiomeobmmeog espondts tesoaiidl 80 bwhawhaot ldgereaBeasditbetrearket shatehe

Peast ChRh ol BaBhaS 10 catar ngE S i RiRuR 8o R ey SR pfnasc
expangofspbRdoOng drelrat 960 esrpdipTRSkowR ifi RigUFe 90f 1h Lfarti@@r, thet Suh @MeheT PO

is used in the nmethod for expanding HSCs in conbination with the conpound
of t hoisHipastefoiespellgnselgelrt indpanive grpdsvielatvgupahengwendefibandiconandf or
expr essj d n e . an = ffector of
aryl TR araen i Yed KRG ARG HRFTRBY B S B PR s BRI ELEFR 6. "2 <o
known -cel L stimul atgry factor, 2 has been described b Ki shi not nn.
M2 Ry PR S g PR g g M g DS R <
cel | fReddine ahs Qeld1iNoA Maldetink i WlRHét JTBAiclk The redamium RGRtAsciks, A |
factor has been described (Smth, MA et al., ACTA Haematol ogica, 105, 3 :
143, 2isrUssaddn dstaddraiewd dable avail able. FIt3-L or FLT-3 Ligand, also
referred as,.El;l,s. a factor that binds to flt3- receptor. It has been

descri bed (sHanoym C, Nature 368 (6472): 643-8) and is commercially

avai | abl e. glRQ pr thronbopoi etin, also known as negakarayocyte growth
factor ( MaDERkkefihg SpendM | i gand has been descri bed (Kaushansky K (2006). N.
Engl. J. Mathsticd®4 o 19): 2034-45) and is commercially available. [00111] The
expansi on @fostldBGomapoldeCQ@sr+@d out in a basal medium which is

suppl enent EofinEPHP ishdunviise ofiSe€. wfl Myt dskinglas cqmidbngrtsiavh f act or s descri bed
above. A basal nmediumtypically conprises am no acids, carbon sources,
vitamns, serum proteins (e. al bum n), inorganic salts, divalent cations,
buffers an “%1%9‘“%?%8‘?”8? @E‘?ﬁ?ﬁgsaéeﬁ f"[%gr}“éknﬁ Gyphg a8 gep V@ﬁ E%W?PIB’H) of HSC.
Exanpl es of 9S4eRadar “dedi um appropriate for a method of expandi ng HSC
include, without limtation, St an (r) SFEM - Serunt Free ansi on

Vedi um (st HERRT it e CaitERoond . Sl v s S5 b 3000 -

Def i ned MediGm 'St &Rl *TEERHSICol 88 VARTouVEr: # EARRdS)" "8811 Gro(r) scam
(Cel | Geni X, Fr8j Py Belime@) M StenPro(r)-34 SFM (Invitrogen). [00112] In
one enbodingnt, e conmpound of the invention or the agent capable of
down-r egul &t,j,Rgqt06, @Sk} ¥iidey and/ or expression of aryl hydrocarbon receptor
and/or a down gfreameffector of aryl hydrocarbon receptor pathway, is
admi ni st er e gurifAg t he expansi onmet hod of said starting cell popul ation
under a concentration appropriate for HSC expansion. In one specific

enbodi ment ¢,5@i4: GOIRIMALLLE AR RAUl ating agent is adnministered at a
concentration conprised between | pMand | OGO for exanpl e between | OoM and
| OM  or betpween | Mand | mM [00113] In one specific enbodi nent where
starting céﬁE“dﬁ@* ion essentially consists of CD34+ enriched cells from
one or two cord blood units, the cells are grown under conditions for HSC
expansion from about 3 days to about 90 days, for exanple between 7 and 2
days and/ orsowafdr P af hemétdocst ehighahba @xpansi on and the characteristic cel
popul ations are obtained. In one specific enbodinment, the cells are grown
under condiz sy efl SIS expansi on not nore than 2 1 days, 14 days or 7
days. [00114] In one enbodi nent, the starting cell population is cultured
during a tine sufficient to reach an absol ute nunber of CD34+ cells of at

| east 105, 106, 107, 108 or 109 cells. In another enbodi nent, said starting
cell population is cultured during a tine sufficient for a 10 to 50000 fold
expansi on of CD34+ cells, for exanple between 100 and 10000 fol d expansi on.
[ 00115] The cell popul ati on obtai ned after the expansi on nethod may be used
wi t hout further purification or may bellsubject to further purification or
sel ection steps. [00116] The cell population nay then be washed to renove

t he conpound of invention or any other agent capable of down-regulating the
activity and/ or expression of aryl hydrocarbon receptor and/or a
down-stream ef fector of aryl hydrocarbon receptor pathway and/ or any ot her
conmponents of the cell culture and resuspended in an appropriate cel
suspensi on nmedi um for short termuse or in a |long-termstorage nedium for
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time, or after chenotherapy, radiation therapy or a bone marrow transpl ant.
The subject optionally has depleted bone narrow rel ated to, for exanple,
congeni t aWQ 2081436 or acqui redsyndronme characteri zed bycCharseoomms270w | 0Ss
or depl eted bone marrow. Thus, the subject is optionally a subject in need
of hemat opoi esis. Optionally, the subject is a bone marrow donor or is a
subject with or at risk for depleted bone marrow [00122] Hematopoietic
stemcell manipulation is useful as a supplenental treatnent to

chenot her apyowowe raae P ag a fanctiohef Blpy. For exanpl e, HSCs are | ocalized into the
peri pher al obdvarne t hen isolated froma subject that will undergo
chenot her ap— -apd- eftAr mig-t herapy the cells are returned. Thus, the
subject is subj ect undergoi ng or expected to undergo an i mmune cel
depleting treatnent such as chenot herapy, radiation therapy or serving as a
donor for &eboneo fmgivonral mipgioh apint: Bone marrow i s one of the nost prolific
tissues in e 50d¢]*aMd i s therefore often the organ that is initially
darmaged by chenot herapy drugs and radiation. The result is that bl ood cel
producti on Sokefapi dl y destroyed during chenot herapy or radiation treatnent,
and chenot herapy or radiation nust be termnated to all ow the hemat opoietic
systemto repl@eni gsh theiblood cell supplies before a patient is re-treated
with chenoﬁﬁé?ﬂ‘ﬁ}ﬁ}@@refore, as described herein, HSCs or blood cells made
by the net hods described herein are optionally adm nistered to such

subj ects i pngad, Qf se%gﬁia dehonal (BLaotly §8d fax LP0A23] Provided are HSCs
expanded bﬁlg _Hz ppizg e, nvention or an agent capable of

down- r egul {iﬁgg?ﬁg ctivity and/or expression of aryl hydrocarbon receptor
and/ or a down-stream effector of aryl hydrocarbon receptor pathway or the
conpositions with expanded HSCs as dggpld ped above in conmbination wth a

t herapeutic capabl e of enhancing the proliferation of HSCs in vivo, in
vitro, X Vi f - ec =T i ol : tke)
and o ??%3allngﬁ”%eggtE%%£Q% é?? ceu%b%%fF? gk%ég?ﬂ%?ganC|pi%$§m%$§ A
carri enforBatian.t Hdreagisplaiycdnclapablam overah mudgehd 26i8Q@rpsaribddebynthe fadilgy meldre :

ot ar 1867 mAp ae8 s, Bfdtol dsiol Sotsh T 2ot SR TERBLHPR dftorHatn ShoND °°
such %I&@Fﬂ'hbldi%%la Ll so3inkiugRBbonTBlR PE0RaAEPIMBREI he(d<r rBXR0BE fo iRy as

described i n WO 2007/ 022269; WY 2007/ 009120; WO 2004/ 054515; °
WO 20GBELCES 68BresWelBTER 100 853 HBesorpiio0 03/ iheomasketing Radget089hs display further

WO 2001/,039773: 1/034585: WO 20Q 1/02 1180; WO 200 1/Q2 1180:

W 20d1836% 2oty 30 s SR Bavanis BRer tfom K bed St ey Of Miarketing

WO 20Q@1i0B884 Fachngwt 1121 1I-1 &22 idedifBy hahifibnt ehaR¥tiIsg hoiifgt | FHEH @ @ffurther
a

(G CSF); granub%te macr ophage col ony stinulating factor (GwW CSF
pr ost &fVidedimodheafofewigaed!Hisn CHEEBpPErceaiReR stlogatiom &x@dpideal percentage

s o pBainl 1 205 | EfERERGcatbn o AR RanaB128ls2 SRR chto FE BRI oy
E2 recepisandé (EP74nndoodlist siffeesnadeirmith@gsdmispbeavderpebtrenatananideal. For

WO 2008/ 073748) ; tetraethyl enepentam ne (TEPA); Notch-ligands (Delta- 1);
and/ oPXaMmAles; H@Hhir%\ﬁ’. 1214 8 fan ba, sean thati Mg Baciy delnreseliling b seddipmin

t - - i |
=t om cappaig R R RUBRI OB {21217 1 08 S 8 rR PRI uFdhctf
cul t g_rpeilnt bd@éJ’iZiéﬂngB;ar H‘reabwm@e&rld $3I2I rylillm;}:efpwahzhe/vm:id l’ueasr:erm_own:aarmtiamgetthatg is
not 1.0 I Ca or t her se undesiraple, 1..e., e.nale e
i nifSh 18 aclyn SR thB it Alarasito BAL MARGITIoS: § kapemBIaT Sgacel
ef  eClfa9ing R 3ibbalort ) Tholl Bl ASr SARSSS Widdbibhor 2ighat SATRRBPSy O

t he pharnaceutic conposition In"which it 1s contalned. The carrier or
exci piusattoi @istahizetabat ohait népark & thetpdedart excludd anhef dve budgéinama diasketingnd

to mnjpize ad id f in th bj 1, 25]...The .
omodatVBRS ol SanopRACEno e AMa P s ARG oGl BPXesr 24 130 tqausing
net hodgcagss | Lhed 2wy, indt 1%&5? bHabH 9o the rabcrt 8dhtalry BaKg§iphstior R TV,

effective by one of ordinary skill. For exanple, the conpositions is

admi niradigr aad grial markeingackvitgs. yin(gegiion 1340 fav e Uyl yarkeabingi aatividyrgesiaing
injection, by intraperitoneal injection, transdermally, extracorporeally,
intranasally or topically. [00126] Thel®referred nethod of adm nistration
is intravenous infusion. The nunber of cells transfused will take into
consideration factors such as sex, age, weight, the types of disease or

di sorder, stage of the disorder, the percentage of the desired cells in the
cell population and the anount of cells needed to produce a therapeutic
benefit. In one particular enbodi nent, the conposition is adm ni stered by

i ntravenous infusion and conprises at |east 104 cells/kg, from 105 to 5.107

o S I



exanple, as a sparingly soluble salt. The conpositions are applied to or
enbedded with inplants concurrent with or after surgical inplant. [00131]
Addi ti onawbDyp1stsaesdar d phar maceuti cal met hods are enpl opet/useowost7s®l t he
duration of action. These include control rel ease preparations and
appropriate macronol ecul es, for exanple, polyners, polyesters, polyam no
aci ds, polyvinyl, pyrolidone, ethylenevinylacetate, nethyl cellul ose,

car boxynethyl . cellul ose or protam ne sulfate. The ncentratiaon of

T ol e T ey Tt oPe R e BRaP e R Bkt 1 orbdir b5k s fhaycprrent
or der depc&itBgé QlloE M FR&LcasRR T\ 10571 fof tRIRIYa| bérdé’r\@&{;é’ﬁﬂ@éa‘%n't_ﬂtﬁational
particles of polyneric materials such as pol yesters, polyam no acids,

hydr ogél,sanghdiay 2% forc thecidbal qrereemipigenaldoayipacier axedle dpbl yhie ©themreport

addi ti_on,. i ng.i_ncorporated, these agents are optionally used to trap
t he c&%ﬁ%ﬁ%gf}ens'ﬁ}”@%capsul es. [00132] A conposition for use in the nethods

descri herein is tionally formul ated as a sustai ned and/or tjned. .
o bOsay o P Efhiss 981 Ossarthe BecPTasts TRy MR RdAEASe B Restthe Astiibe

nmade FH Ng; Vel i o]
hose AL SRAwhEh FRRHEPR Fiqlio U IV Dol iRl Bhartichoios conevh

sl ow @dditimsiahi oftatinge ladisibeteofinfonmation nivom dfie tlseractinveoinegesthasimsnissi tiég
for examl e, ,hydropropyl net hyl cell.ul ose, ot her pol yner nmatri.ces, S, .
per e abeoeh IR B TBEERIE ks SBiaed Y ey s OuE e iR BRs el i,
|'i posayirsar M G6S1§RNBTAET ShownGAMMGNRII 60, t PRIPET1 T SheweW HBmble olediribates
rel ease profile I'n varying proportions. Suitable sustained rel ease

f or mul1300das which \wiles aeiselwited Smithe userefor drpaghietodléeringscri bed her ei n.
Thus, single unit dosage fornms suitable for oral adm nistration, such as,
but nd0055Im t effigure t14bisetsprorapsudiegrargesioaping teplderisatigovafethset haderiaace

adapt ed for Sl#st i ned.rel ease are used. [00133] The .conpositions are
Pt | oRBPISLER I B IR STEBRE; SPOBNONeRHESE S0) HERISRGY. SRarHAIES oh dhese
COMPOSIEH\ B 1828685 8R! HEMal 2 \REUA,d B URBioanpRI AIFRRKE 13

osnotic punp, [ posones, or other nt adm ni strati on. contr
r el eageowged bymthe uskatosdhe supjeskoffeting.t o the target. [00134] Optionally, it
is desirable to admi nister the conposition locally, i.e., to the area in

need ¢0056Jeat nEigure F iexarghle diddrancehpaiid otz ofs naxtketirigs etivdty AYocations,
injection into the bone nmarrow ?f a long bone, for exanple. Local

adni nie8CPer gndiffereqirsasgiainationof dhe s, d?ﬂ)’ﬂ%@%ﬁ'btﬂtﬁﬁ FEOBR HuFionEe ddr gEPY,
t opi c i gat il ( i (o] 1! ] g, & i T

sur gory T EBLNS! Bofhates a0 i BRMp O oM b<ab Rt o uh SRTUGSH soore
por ougndnoregiomoafecisr sgeleashaolds beatassigatd madatidgnoesoendesaime she siodlbwag)
sial astic nenbranes, fibers. [00135] The pharnmaceutical co itians
deccr FESETIERETn Y d43anPRTSTEEBaTES Lot GO, ORGP SnE dnd SUa DT AL APEF
use i megOnjitBfidiONsaMrth PI@RGRIEh&R! 8d eivbR 39,1 neinsbdudharkBengpets,c
active ingredients or 1n a conbination of therapeutic active 1ngredients.
They aponspishipsaventadivbnPst/eihed Hloaad sirgetad%. gdrashadl yhesdnhimespeaups oi t h
a pharmaceutical ,carrier selected on.the basi.s of .t he chosen route.of

i DB Falsn R RASEHLh S Bl F R el car Rt Ui Troch 3Pt ifieufus
descr igpgghdrebfitie @b?ni]ﬂbﬁ\dr@eﬂfédl seopdtRinaReest farahbyrégss et aldt@icaP rfrketing

i ncl udi ng pharnmaceutically acceptable salts and derivatives thereof. The

t er m Sif@rigenstainedin thelddyapt abl e formrefers to conpositions including the
conpounds described herein that are generally safe, relatively non-toxic
and nd005&r bi digquyedd isya porcesshiiagiase shader) hawltbe ifilieksalovatipo sipecibies by
optional ly include ar na ticall cceptable carriers or.stapiljzers that
oFe naf e T bitiie TBEHONET be abflisidd BBl @BeEebaPoniel driiahs tadiosages
and caoncentrations en})l_oyed. Exanpl es of physiol ogi cal |y acceptable

carri d0@58Ihcl ufiOUWsaf telS 3 REIFESS PREEHRSIOWIRG thow dhe daailibt e ergyiRgsidellar

aci ds; 1,0 o ugi o) id; u I l.ess
Than S50t th" rRerg P Saeff SRRENN BcBFh, JREpRNES 1 Mo A Ind SRRt
gel at itargedraudienosogpedifiéd sy, tHey dseplaindi divigelsybyeraffestivd mescentage of target to
pol yvi nyl pyrrol i done; am no acids such as glycine, glutam ne, asparagine,
argi nine or |lysine; nonosaccharides, disaccharides, and other carbohydrates
i ncl udi ng glucose, mannose, or dextrint: chel ating agents such as EDTA,
sugar al cohols such as mannitol or sorbitol; salt-form ng counterions such
as sodium and/or nonionic surfactants such as TWEEN(tnm) (Unigema, United
Ki ngdon), pol yethyl ene glycol (PEG, and PLURONI CS(tm (BASF, Gernany).

[ 00137] The term pharmaceutically acceptable acid salts and derivatives
refers to salts and derivatives of the conpounds of Fornmula | described
herein that retain the biological effectiveness and properties as



desired in the final product, to avoid their unwanted participation in the
reactions. Conventional protecting groups can be used in accordance with
st andar d woaeotwose433f or exanple, see T.W G eene and P. GCTNMS20M1062780
"Protective Goups in Organic Chem stry", John Wley and Sons, 1991.
[00143] The follow ng reaction schenes 1-5 detail the preparation of
conpounds of the invention. It will be appreciated by one skilled in the
art that,. follow ng, introducti.on by the methods, detail el ow,_ any of the
o oup oRain pUreRaShrEadg a8 emimBei Joess f i ek et meddese wilbun
tr amfbé"ﬂ%%bﬁféﬁ U PhidMunyiSerak rhiN@pR&s by ek EUI‘u%ke&QH&%!ﬁ'ﬁﬂspé?Eelﬁ%é‘{bQ)b'taln a

[ 00144] Conpounds of Fornula |I can be prepared according the follow ng
React ifiaqusongiper CusReatWhich $e eere multalipd(kp) a(nwntperoqumh@sefvhy@es cer year,

&, 6, RL R fined for Fornul.a | he, Summary of the
Pnvenansreoshael Mop/SesPhie iR SR g aPAORHS: cacl A Chens s

- NH Li h is_equi ent to, for exa NR ba CH 0- 3- whe

nyir od00BEh © Fistitey B8 & o biticesS RA2E] BomiLINA TR POIRIMANY (G 4pE gesits
preparg Vil apFiH

in theﬁg}A@sIgan@ﬁFéf Hg 55| tablegf%bac{)gf)(g@p@% s%al?ngj""tk?jé‘ %885?8%%?%5 EE |rﬁtot3he
pr esemeaicbfthatotapmaoetingt eudgey aeter(rened bylthefa:mlﬁy ﬂorzthe-swb]emoffgeh phenyl )

i mdazoliumchloride), a suitable base (e.g., CS2CC3, or the like) and an
appr ofjo060 soFugme 1(®Risga,didpldy cdiua:gfane}ah@hnn@ a@‘amaympvé@rméd dlyohe f3Qilityotcl 00
OC for 2 to about 48 hours. Conpounds of Formul a in turn can be prepared

by re®Oriray RSt Gllacatin pgsslipions made Ay ihe @aﬁlhtwt&s@&wcm anfiyaber of
I |

r eper Bt SOPIEEE sfienngS, SoTRRY R LaE SRKEr bakfatbd y RRSEPRIgn o)

4 can e pdrspzgy extludesabkgtat i1 Oothak g;raptmoalvrgd depick® reachaofothe tdsiateds gubjabt e

cst br OMieANgRdo APk B 2] sark ThiacBaul g &5, st BRVHYRRT 465 GonBbPL um
car bo'&%@ ind|catés fHé Af@}?érﬁ Sl \S%QF tdtﬁl Barkdiby: b e@ail@éﬁ%@&l% Yhé& 8%r|ﬁ OgtiicHP

0C to about 80 OC. ternatively, e reactlon an be perforne
M t suribdiveacindirelé'srdistasca@nd ditactiablfeoralacéhdlind4 9281 indicates Vph@ibehmrbétlng

i tab h triph hosphi d. azodi xylate (e.
i et nyPaoBRC SPwIR, P foreunra BRBRERRY, O et L BB Gk %6
t enpereshtipie f themaab et tﬂeQQrdléHéWLfbr PAGKIA RITRE6R Ung. to[tABYéft]of[tRE LBl line

Compounds of Formula la, in which CR3 and in which all other G groups

are Nindeaiesltbat parketingasrending ﬁhcu@ebﬁ? inpragsechfartradikohl dwirkerRfecdingreter

i or rELOr ERT AL ORI Taffed's tne tal Rl sAGIRPIS It GilreShariha S gpe

For mulo#feringSaskeimin Cthaﬂtﬁélﬁtiéaﬂat@tamﬁaﬁ@lﬂﬁ et dddcliied Bhited fasiligatortahent
to, for exgnpl gl O - where R5a ggolﬁ’gdro en andw{'( )0@3- is

L1, [o@i@@pgoénwﬁmae el 3r|3%é'ﬁp|!é@e§)r3e§§@@i‘ 5939e%ttawg19aac6%6tﬁm1 of

For rruI t %%TR% of; r a hat I

(e.q. ﬁsglb%prﬁ% aézﬂ a errpew}ﬂu’rgogf &Eéﬁtt a}rj(')d(;m (Jhgg'ﬁ%t%l?be %l%gbéﬁt?fe%o
0C. Caiffieoingds Toe cﬂieplatylaisﬁ inalndes & seotidre 194Opshieingyinferationgsimileonpabad
of Formula 9 with a Ziynd of Formula 3 in the presence of a suitable
cat al f@PW(‘éngSeCt'PH(Hﬁ@@ Igurisgb{-dba) 3, or the like), optionally in the
presence of an appropriate Iigand & gt 3-bis(2,4,6-trinmethyl phenyl)

i ni dad8P1im chlrbsom@)emao@mqrébltée ag y(cz@nglder@gatacmcemedtfr@mqneeqr AAE ah

appropyi 0 g e 100
oc toft Zeribenglilae Ribpsehdl SeTEAR" lncticfia FEP SORNG, msuiiBled hurde
by reaghdicgtetl saigpeandl ioferfor matia, lrﬂemdtfbe@amoxaltdaaorﬁatdrallse@mmqb@wata

coppe?? z i odi de, .and an al ky| nitrite (e.qg. isoanylnitrite), optionally in

the p $earegt aghvipheafa. s'@le(?'@wfjataaﬂ'k% telgYiet FACIO.oPTiRlh SONSEmer Pelmyiael

ComOus o8 TR O LGRS e S 0 s SRTRRI B,

br om mempeatitiveenaréeting spdarhcd)datae aesttalineiand difliner edendatedf a suitabl e base
(e.g. sodium hydride or potassium carbonate), in a suitable solvent (e.qg.
DMVF), at a tenperature of about 0 OC to about 80 OC. Alternatively, the
reaction can be perfornmed under M tsunobu conditions using a suitable

al cohol R -COH in the presence of a suirt4abl e phosphine (e.g.

tri phenyl phosphi ne) and azodi carboxyl ate (e.g. diethylazodi carboxylate), in
an inert solvent such as THF or toluene, at a tenperature from about 0 OC
to about roomtenperature. [00151] Conpounds of Forrmula Il, which are a
subset of conpounds of Forrmula | in which R is N1linked heterocyclyl or
N-Iinked heteroaryl, can be prepared as detailed in the foll ow ng Reaction
Schenme 3: Reaction Scheme 3 (2) (I1) [00152] G, &, G3, 4, R, R2 and R4



conplete. [00157] Detail ed exanples of the synthesis of a conpound of
Formula | can be found in the Exanples, infra. Additional Processes for
Maki ng Cowpaordsi4B t he | nvention [00158] A conpound of PChAIS2emmst7/B@Nn can
be prepared as a pharmaceutically acceptable acid addition salt by reacting
the free base formof the conpound with a pharmaceutically acceptable
inorganic or organic acid. Alternatively, a pharmaceutically acceptable

base ion salt .of a conpound of the.invention can be prepared ,
enct 1062h0" s FEuaius BEIRBNORiRe e AL Garo e Ale e BafE by following
acceptahnanasea ity RieainigfoRap Botlbppat i vel y, the salt forms of the
conpounds of the I nvention can be prepared using salts of the starting

mat eri al s d i nt\inivedinaDétande0diaBohingaf exampinigatioal touthbpeistsofo brand/
4-(2-(2-(benzo [chentmergdsen-3 -yl )-9-isopropyl - 9Hpuri n-

6-yl am no) éX) hyl )Apblassificd toramaltitod forigoiniraunisatien sieetibésogratbraaffeet bods:
[00160] Mesyl at ex ehénce

4-(2-(2-(bepyzor bt ﬂoﬁsﬂf)ﬂa‘iﬂrtr&%rrﬁgﬁla dhtiRHfdrAe®media, as well as

yl am no) et hyI )ptée;&g 1.40 nmol es) are dissolved in 12 ni
acetone at [{00C n 4 lL.es) d drop
W se. The c yst 3l QO%? cg& Qd%ﬁgﬁlggge &Tgep(}hgt wﬁer.‘:t \%neq]% a@ésep nsrrgggsi S

all owed to cool out . 30 nutes with co ratfure. The
Slurry is s‘t.mﬁ "?f@nrrarr 0 Usdrssnacil, G alsonrien as | \SHRE) et o 1
is washed with &@éﬂt%ﬂ@s@ mrwerhat%he%nseeta%htoréha COMRbaiensst for about 3
hours at 560C / Tdw intedligasd autaraatioreafl therdaiBsiackiier mrdalingt 800C /ca. | O
nmbar. The naterildle hideligend t anignpasiont af abedel 2gBCifigatinng, nelatistical

ent hal py of 98g/estinBtienreatceexErt kmawdedgd; exhi bited a | oss on dryi ng of
0.2% The wagjer Umecaksenwas @pidmil edabytihbent@aeaVvinaeve'y selkei datpoasre to
relative hum di tyedi8f8 hmstHentien 20NN BdidAtat &fF HiirkémhpPlardd A@mnas

observed. [00161kshdhganot her enbodi nent, the inventi on provi des a nesylate

sal t of thecomg Af'é% Qﬁreﬁtacﬁpr% & néﬁ’n@nﬁ fohs M, foPscdsiMgnt i on
rovi des the ! y I he
tl‘ool | ow ng povvder - r%dﬁ: bbfoq OL{tr onggggﬁtén 3ﬁ! tE?é e’t agﬁ%b@eﬂ% , 18.3,
18.6, 26.9; :5\ f] ti.onal errbodr ment conprises the foll ow ng
powder X-r 2\ di f 6?996 QRS @é\@é %(Hg[?éu > Theta ): 6.4, 6.7, 10.3, 12.9,
16. 4, 18 3, 25 8 26. 5 26 9. [00162] In a yet further enbodi ment, the

t he powder mnrrﬁumd])‘sfar@@tmgf@hpﬁ;tern shovvn in Figure 3 herer n. [00163]

Tosyl ate salt: 4-(2-(2-(benzorblthi ophen-3-yl)-9-isopropyl-9H puri n-6-
yl ani geosﬂhyl ) phenol Udigg theswtﬁ éQesnohsél@omﬁtoe@r)aneﬁe @) SSRife‘@td £@9 ) YhdT

at 50 sol ution of para-toluenesul fonic acid nono- hydra e
1. 40 rﬁmeeertce rﬁQa)setherteCI{Ity claggifies theabigag/ ghent wr@etumméroedtaﬁdswsme ttse@jed

t 50 T d
e L
h f h lid hed with t t h
por t .Scmé%ﬁé af] 847+ 117, TGty sl o alB SOl Cas00eS 264, o5 HEde TAPYEh
for abgimdficarst %o@éhp%@r%: 4163 HrBWIPES coFftBuAhAsh Bhahdsisd FE! EAd0cRaMY 8
about 233Cwith a nelting enthal py of 88g/J. The material producedexhi bi ted
a | ossherfaditityi ngneﬂet}a 2% crpabiityt of thet'akedrweré tos teliereifdsynation, affect and

Th t t t | at humi dity (80%h) d 24
nour s ReUEG Ol %Y fueR hBUTLBEIPE0 64 1 anot her embod rent,

the invention provides a t | at e sal t he co und of Exanple 1. In
furthép&éﬂbodr Herfeledling P%ﬁm'@ﬁ{' 8&)‘?8@%‘% e tgsiif Ya{@ng‘&'F?Sg})‘et rﬂéStance

conpo

eaks tEwern FEER @%@fﬁ%ﬁ%ﬁﬁﬁtéﬁ’* IR 1S sflobt fhb A
addi t |tbataareerdtermme‘nt ntarkpr respensharfobsubsequepnd appicatién af the efasdicitieerand
peaks: é?3 15.1, 16.7, 17.7, 19.5, 20.2, 24.6, 24.9,

25. 4, '%%a'@co[teﬁtt%%?omﬁu I9BB- further embodi ment, the invention provides the
tosylate salt of the conpound of Exanple 1 having the powder X-ray
diffraction pattern shown in Figure 4 herein. [00166] Sulfate salt:
4-(2-(2-(benzo[ b] t hi ophen-3-yl)-9-isopropyl -9H puri n-6-

yl am no) et hyl ) phenol free base (0.60g:-15t. 40 mmol es) are dissolved in 10 n
acetone and 1m water at about 55C. A solution of sulfuric acid (0.280Qg;
2.79 mmoles) in 1m water is added drop wi se. The crystallization takes

pl ace rapidly. The suspension is allowed to cool over about 30 mnutes with
cooling to roomtenperature, stirred for about 18 hours and filtered. The
filter cake is washed with 6 ml acetone in three portions and dried first
for about 3 hours at 500C/ ca. 10 nbar and then for about 16 hours at 800C

e o o, NN AN N



conpound of Exanple 1. In a further enbodi ment, the invention provides the
hydr obrom de salt of the conpound of Exanple 1 conprising the follow ng
powder X-wayonvdsi43acti on peaks (Angle 2-Theta ): 7.0, 2BCP/US2@986272¢. 9; and
whi ch in an additional enbodi ment conprises the follow ng powder X-ray
diffraction peaks (Angle 2-Theta ): 7.0, 11.4, 13.3, 21.4, 23.4, 25.9,

26.4, 26.8, 27.9. [00174] In a yet further enbodi nent, the invention

provi he h drobronl of the conpound of Exanple vi ng t he
Donrled0964hy ALIIRRES 5 esRerers (o v (01 FHUfiPd GTHenEes, (G301 baeaeois o
sal : akd-dign head ahglibnalighy Bnghiald: | sopr opyl - 9FF puri n- 6.

yl am no) et hyl ) phenol free base .60g; 1.40 mmoles) and orotic acid

& asc T SBTGR: o VE 5€§®°rt'%°er§ob%ramﬁd§gm%% - et ARl bR

over about 5 m nutes.Affp s Metien WxbbRes&S REIBhATEpRridhb d to coo
over about 30 mnutes to roomtenperature and stirred for 18 hours. After

filtration the filter"denotes experandidtionth 4 mM NVP/water 1:1 in two
portions and 6 m water in three portions. The solid is dried first for
about 3 hours at 500C / ca. 10 nbar and then for about 16 hours at 800C

I ca. | @ymbaneifRE JIRtigEdifdatiogs @ nel ting point at about 2400C with a melting
enthalgy of 130g7J. The material produced exhibited a | oss on drying bel ow

0. 05%q ry1 ahhyer ure to
rel at |[ve§ﬁum d%&ﬁ%@@? h; 3 s%ﬁ%d&ﬁgﬁ?ﬁg%%% y"dgﬁérﬁé obbe] %gb\%gé
obsery 9nother enbodrnent.. |q¥ent|0n provi des an orotate
salttﬁ th ] lgrachg r GRSl MeId i hyent i on
provides the orotate salt of the conpound of Exanple 1 conprrsrng t he

fol | owi ng pddedrexuiegmaicnuatien ioAciitkeIIQmare) 88 Theta ): 7.1, 16.3,

19.2, 23.5, 25.6, 26.9; and which in an additional enbodi nent conprises t he
follomjng powder X-ray diffraction peaks (Angle 2-Theta ): 7.1, 14.4, 16.3,
18. 6, 19.2,0idorhes23. Q,B2se Dutdbme. ) 26((Regsurée 1)0BMHAHLItY 1) & YeRebouircberr
enbodi nent, the invention provides the orotate salt of the conmpound of
Exarrpllz_éaatldtta\ﬂ 194C-t he powder X-ray diffraction pattern shown in Figure 10
her ei n. % Eﬁ S g“

4- (2-(2- (b H ﬁ?%ﬁ%%s @L&?‘EBY q@%?}r%tﬂ S8t puri n- 6-

yl am no) et hyl ) phenol free base (0.60g; 1.40 mml es) are dissolved in 18 ni
nmet hanol at 65C. Fumaric acid (0.1 64q; 1 40 mmol es) and 6 nl net hanol are
added.[0068] sol dhedaciliy apmbines tradifondl media kbEquation @ asites soccallednidirect

t enper re added at 600C and crystallization takes
plgge gﬁ@mﬁuﬂn 0§ﬁ§%@ﬁé¥§w%ogmetirred for 18 hours at ¥oon1tenperature
and fi ed. e.solidis hed t hanol i.n _three portions and
o oo PHEEE: o ThauaaI PSS Modlorly RelideThe iaamenil 2 Wers s b abour 16
hours at 800C /ca.l O nbar. The material has a nelting point at about 232C
W th JOQ€0k i ng ent hM%?O@tS B@gVOJadQ'ﬁédrr@@e@eHﬂtem%dﬂ@félésé&h@fﬂilﬂeefdléplads%ﬂcbn
dryi ng ReLONCR 0 38hiuhRRoN gl rtrébgrfﬁe(%%@ﬁg;rv ﬁ%ﬁéh@{ o JiEnIOar avi met ry

af ter "exposure to r fve duri A ’hou Ss. A water uptake

of O. observe 0 | n_anot her ment ., the invention des
o hemiOB0RE ate” sal MO Iiinaddrand Babice B prmbre A iABle:EReBR fah

the i nweridtomaRirari sesch TINSM AruBREAbBR 8Rhbt bl 568 cROBRDUM dRita l@haWBr@s 1
conprising the follow ng powder X-ray diffraction peaks (Angle 2-Theta ):
7.2, 8isedinintarnet segrchiqoxes (ag.distirgsisheddneamimpeessionsianagticks) onal

enbodi ment conprises the follow ng powder X-ray diffraction peaks (Angle

2- Thet[@072] 7. 2Th3 facility.tBen ladds ah8. 8pplies. 4, 217 iadira&. path20eduat®®. Whepdbys.

[0018 In . a urt er e ntion ovrdes t he

heni - PlisiTel el Gl BEUENhEXBBIHSS UM aP R a LBt G L BHESSAERS. . r ay
diffraction pattern shown in Figure 11 herern. [ 00181] Besyl ate salt:
4-(2-(2-(benzo[ b] t hi ophen-3-yl)-9-isopropyl -9H puri n-6-

yl am no) et hyl ) phenol free base (0.60g; 1.40 mml es) are dissolved in 12 n
acetone at 500C. A solution of benzenesulfonic acid (0.225g; 2.79 mol es)
in 1.2 nm acetone is added drop wi se. Seed crystals are added at 48C and
the crystallization takes place slowy. The suspension is allowed to cool
over about 30 minutes to roomtenperatifre. The slurry is stirred for about
18 hours at roomtenperature and filtered. The salt is washed with 6 m
acetone in three portions and dried first for about 3 hours at 500C / ca.
10 nbar and then for about 16 hours at 800C /ca.l O nbar. The material has a
mel ting point at about 219C with a nelting enthal py of 92g/J. The nateri al
produced exhibited a |l oss on drying of 0.3% The water uptake was esti nmated
by Theranravrnetry after exposure to relatrve huntdrty (809&h) durrng 24

. ~ N~ Nn7 o o NN A N
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99.7J/g. The material produced exhibited a | oss on drying of 0.6% The

wat er upt ake wasestimated by Thernogravi netry after exposure to relative
hum di ty weQesompsi4ari ng 24 hours. A water uptake of 0. 3PCRAS20096273@d.

[ 00188] I n another enbodinment, the invention provides a hydrochloride salt
of the compound of Exanple 1. In a further enbodi nent, the invention

provi des the hydrochloride salt of the conpound of Exanple 1 conprising the
fol | owi ng maxHBtingCit¥todel L rAqirh@iloRsAESolARE! SnfertBeicdolircdd, hatufaPsedi@n8,
26.1; and which inh an additional enbodi ment conprises the foll owm ng powder
X-ray bdisej racti on peaks (Angle 2-Theta ): 6.1, 7.0, 18.1, 19.8, 24.7, 26.1,

27.0, 27.7..[.00189] In et further enbodi ment, the invention provides the
yilr bchl or INULSEREN ke SRS A o B LT RAOSTRES P Domclor X r ay
diffraction pattern shown in Figure 5 herein. [00190] The free acid or free
base forns of the conpounds of the invention can be prepared fromthe
correq4@Ord]i ng Basee 2dztjuationssedrk "mecuasivelyaddi ti on salt form respectively.
For exanple a conpound of the invention in an acid addition salt form can
be cornjger4jed t@radftﬁzauﬁ,r mesksting aod foatss bastrurbys drieatdomgumwiarh nfarket aadhton
base (e.g., ammoni um _lydroxi de solution, sodium hydroxide, and the like). A
conpo @@ disgakery-nventlieh GiscerasysBehavPe i tsn mapsUredr hyc dhebdatwal efeatnt o
the c j f j ti; i t It en aci g . R

hydr ooH B pRCH n MhEePb T broceRR iRBA BsBya ARNCIARER Snton into.,
be madetiosi ng net hods known to the skilled person. The powder X-ray
diffraction pattern is disclosed in Fig 2 herein. [00191] Conpounds of the
i nventg)on gt Hizafsh f orm can be prepared from Noxi des of conpounds of
the invention by treating with a reducing agent (e.g., sulfur, sulfur

di oxi riph (Y e¥eTYatal ird dr t i diHefepravRel Oiikd
phospﬂg?zjés] tri gﬁFO(PI? e,ﬁwiﬁ@?l{)éndltcﬁ;‘%mg% t tgla}éi '[P'e? Prn a s%gﬁ e |neé‘rft‘FI(§}ry the
or gani"topliokVehthe(ecanonzice bptimizatioa, et hanol, aqueous di oxane, or the |ike)
at 0 to 800C. [00192] Prodrug derivatives of the conpounds of the invention
can bgqo@Téipar edhbyfaskityhgoislidsneamingoreisbare inbub feliengfiowakinel odttoiee tardugh
(e.g., for further details see Saulnier et al., (1994), Bioorganic and

Medi cith@il recHEstYss tieplinete@uadiongofo vieldpoutcogs angh thethmnrlies afisr @sspeaigted

pr odr - r i - i | f
P rventroenee o AR E e PR e e e RS U RO U foskrict
1,1-a al kyl carbanochl qri dat ar.a-nitrophenyl carbpnate, gk the_..

1 ice) 1808801 51 Ko B PERBrrea e SBRUR Hrbé i A0¥ B PR B e e erO
be nagehdrgbyrans Jeardinalse it hegellef comBarmly t¢katdrall sedrble. MdnceAPdgt Sehfsh
description of techni quesapplicable to the creation of protecting groups
and t hepp interpediate aHto9Ed.ound in T.W G eene, "Protecting G oups in
Organic Chem stry", 3rd edition, John Wley and Sons, Inc., 1999. [00194]
Conpoj0@é8lof t Waypdwsanic, inmweaniuom inéernediatenereimitenml ramoe peted (awaren@seed

duri t h f. the | ti | vat . g., hydrat : dr at
of coRgBRHECAGR Phae e sRerle Fobamns s cofIERBRVERE ani 1y pr opar &d by

recrystallization froman aqueous/organic solvent m xture, using organic
sol veM®s quﬂer?S@eﬁlfthH!tl-Swr&Q@ﬂ@iL&MﬁDm met hanol . [00195] Conpounds of
the invention can be prepared as their individual stereoisoners by reacting
a racd@0?9ln xt uhe dsfmamek/ coigpornequatiansarqoise idetd inpuiscthabare.esol vi ng agent
to forma pair of diastereoisoneric conmpounds, separating the diastereoners
and recovering the optically pure enantioners. \Wile resolution of
enantiongrs can fg,83pkk§d: out using coval ent diastereoneric derivatives of
the conpgunds of g‘% Fwﬁghggp i 'bssoci abl e conpl exes are preferred (e.qg.,
crystall1ne di asg gnﬁ I pey'cs '([%sast er eoner s have distinct physical
properti®s (e.g. ,aﬂg‘Prtl AESIBOANT SBiEsITPRUSEFnd ™ sol ubilities, reactivity,
etc.) an¥ can bdntesgiisppciisatarelatas o AR ignddvesif aiftof t hese
dissimlarities. The diastereoners can be separated by chronmat ography, or
preferably, by separation/resolution techniques based upon differences in
solubility. The optically pure enantioner is then recovered, along with the
resol ving agent, by any practical neans that would not result in

racem zation. A nore detailed description of the techniques applicable to
the resolution of stereoisonmers of conpounds fromtheir racem c m xture can
be found in Jean Jacques, Andre Collet, Sanmuel H W Ilen, "Enantioners,
Racemat es and Resol utions", John Wley And Sons, Inc., 1981. Conpounds of
the invention can also be prepared as their individual stereoisoners by

usi ng chiral chromatography techniques, in particular, by use of HPLC or
SFC chromat ography using a chiral stationary phase. [00196] Powder X-ray
diffraction spectra as encl osed herein were obtained using the instrunent

o e oy - - ~ V7 Vs




dissolved in i-PrOH (6 m) and the mxture was stirred overnight. The
reaction m xture was concentrated, and the residue purified by colum

chr omat ogwapbhw/em3gi | i ca gel, eluting with hexane/ Et OAc PCH/UB2409/08272) t o
afford the title conpound as a white solid. 1H NWR (500 MHz, CDC 3) : d
9.21 (br, IH), 849(s IH, 7.80 (s, IH), 7.10 (d, 2H), 6.73 (d, 2H), 4.87
(m IH, 4.03 (t, , 3.01 (t, 2H), 1.68 (d, 6H); HRMS (El) calcd for

a 5H1 (@) Ht 32. 1273, 332. 1278 203] , Synt hes
& (o (9088one o bp F#Caﬁ}aéﬁ 4nige. Bﬂ.bwgfrwpfy@ggppk RERS L WAL"SEEamE for the

yl am np)sidnd deﬁlﬁﬁth h@dellﬁgfdsi?ﬂ?rh@rz 8fustidH Bidfndd astins@apehar ged with
4-(2-(2-chloro-9- 1sopropyl =9H puri n-6-yl am no) et hyl ) phenol (0.62 mml),

t hi an or ( 0 2
(1.25 mmff ang'ﬁ, b@rﬁné‘cdﬁ% t?plgww% ?ﬂfé?ﬁ dgélgﬁ gam lr(%\fec@%( 8}%@25
mol ) .cufteenéd aelknmamsmagLmlswtnan@obaw(fculstcﬁdewvrétbnhbm,nobwndsmdr @ttsition and
1, 4-di oxane (2 was addeﬂ8 The fl ask was seal ed and the reaction m xtu

wasst iHEEIN et UFB%?' €re%s S9ll Oh BIRAUCT RE SEEARRS onlt SG lﬂCEJQﬁe?s'néHﬁ&éﬁf‘ﬂeﬁréHdénd
puri flcﬁ%t%\ %é’frg)h ﬁ'féllH?Ut (gu tsogr aphy on silica gel, eluting with

hexan l1to 1:4 ord the title conpound asayellovmsh

sol i do ?041 Ler BBALYE) Yo b5 8L BXAURbat GRIbrR%afA Bhidlso!

as fol

2- (ben@@[dallyhtmbemcml ¢lefarid @echbing aguopioyhic Hanpitiongeaddrends as well as
round- bottom flask was charged wi th 6-chl oro-2-iodo-9-isopropyl-9H purine

( pr epayaaihet CRNmRHIQS PBRIkeBNg ang SalpUREaUIRSIS)aNh@iREst-b] t hi ophen- 3- yi bor oni ¢
acid (2.74 g, 0.0154 nol), and tetrakis(triphenyl phosphine)pal | adi un(0)
(1.19 [908321 0108.3jol) Madeetlm@ sand Xdales dada incddes tvalrigenemeasuigs) foreltelﬁaume

(25 queous mcarbonate olution (2M. 2.1 m). The fl sk
Seal ol TSRO TORL B ShnaeR R Ra e oy B Bihisidn iy M ou il
added Tthe tds@w b cRs pRiSEalr Mea‘ébiec‘shoﬂ/\/ﬁtﬁso@}@ésafdrQﬂedi'uh’ﬂs/@hhhbomt‘@(tﬁh@ba'gb@
organic fractions were conbined, dried over sodiumsulfate, and
concern@firgspointsher @@ﬁl%@nﬁé§upfmﬁﬁf¢@@t mailcgunimeehr omat ogr aphy on silica

gel, eluting with 20 to 50% Et QAc in hexane to afford the title conpound as
a soI i[A084thi ch5v46)s r ddeybternket specific dataLml:Iumtashaamlly mesiasuresleéf INNRrgl 4eardvHz

7. 53 (Lis”?q lﬂbord §°H@f15( ﬁ{‘glcﬁjﬂ% gi"o(ﬂ C?‘éﬁli?@ %%g %’g@ BFPﬁ%i %Y&?%Uz%se
Synt N&girdl Mbadnled- AdarbBS RS [trhhbi ReRENsEtY bpBotsSEPRPNby Brirddifg PrsSociated

yl am no) et hyl ) phenol

2- (bevid| ﬁpehb%dﬂm y$C) cguemlmlmersal ssepingpyaropesipam), nasgecte gf tbeobesand
7
Tyt iR SHE asooRAMEA T TadebadBan on aehe kel el M Aot ML tne

85 0Cyraid16 hr. Additional tyram ne (0.50 g, 0.0037 nol) was added and the
m xture was heted at 85 OC for 48 hr. The reaction was concentr at ed.
Aqueoygosi UMERILGEE RIS &ralspld MadRinadReH dl @bAReriat GHbsREd
extra ted EOA\C. The E:onlgld gqﬂ gan‘?c exltnlbact were dri erd ovgr S‘so Ium
sul f atby, théﬁiambiryed soamzl eotodéimentst fod spatityimg and waitoaatigallyi dqlledtlmg/ somleuomall

h h | 0 85% QA
St o e8P YR TnBlis,  Fidlies 2 1sTols aliyhilil Biselad ST 0 2 it i DRngSs | o
ConNpoREbdstiedNfrohf wilthitRe 2RbI Qelebﬂ@t&@%oﬁt’ %{?’E@Zragﬁat\é%a)fegérﬁ)e synt hesi s of

Exanple 1 can be carried out as fol Synt hesi s of

2 6- di I o- 9 r 98
5. J088) " F vééﬁl‘b%@aﬁaﬁéﬁﬁb?amd'féﬁ%gE@e e

(60% aiasqrErmisaof, deﬁézlnpgyts&ﬁﬂ 2ok, M 30 atd 240y EachliPpe Gas\status ihdicators—

2- |odopropane and the m xture tirr for 24
o Cneer Ste i calal? 28Le Tarar femataate Kalpctey BlaPeld pidedle haseileva
col | e%ﬁ@cﬂs%?@a‘f@ﬁhﬁﬁ's Whidyo &‘t ﬁHd(tl%ﬁQlth}le"l‘J?s@r '&QﬁtcﬂBI@ oﬁQa 8f theldata b ﬂS‘esCfdee
solid was crystallized frromi soprop acetate . prowdet title
conpou'mwdstaaledomﬁodma[lomabgpt@haidtfébaistype 4- (2 (2 chI oro 9-i sopropyl -

H purin-6-yl am no) et hyl ) phenol (c): 2, 6-dichloro-9-isopropyl-9 H puri ne
(500 g) was added in portions to a stirred m xture of tyram ne (593g),
triethylamne (262 g), and i-PrOH (5.0 L) at 50 OC. The m xture was stirred
at that tenperature for 4 hr, then thel&eaction m xture was concentr at ed.
The residue was taken up in isopropyl acetate (6.0 L) and was washed with
20%citric acid solution (2.0 L) and water (2.0 L). The organic |ayer was
concentrated to dryness, then was taken up in ethanol (2.0 L) and again
concentrated to dryness. The crude solid was crystallized from ethanol (3.2
L) to provide the title conmpound as a solid. [00210] Synthesis of
4-(2-(2-(benzo[ b] t hi ophen-3-yl)-9-isopropyl-9 H purin-6-



7.83(s, IH, 5.17(s, 2H), 4.71-4.66(m IH), 1.57(d, 6H. MS mz 212.1 (M +
1). [00216] Synthesis of 6-Chloro-2-iodo-9-isopropyl-9 Hpurine (c):

6- chl or 0-WoO 20aPB1Bpy| - 9H puri n-2-am ne (2.68 g, 12. 7 mMPCI/Usa@4653®| ved i n
THF (64 nL) at rt. lodine (1.61 g, 6.25 mml), CH2I (10.6 nL) and Cul (1.27
g, 6.66 mmol) were added. The m xture was stirred for 5mn at room
tenperature. Isopentyl nitrite (5.33 nL) was added. The reaction m'xture

d f 45 m d I dt t t t ed
aaueol0OBE unfiss BoRtedE el Gadahdeeantult i i 8hdeselos dals ©
ext r achechod t h TRIOMsdIAY &200 BRSws THENGABEE P dyiERANT CoPaREnwas2 YRSdethe

with bri ne dried wth SO and concentrated. The residue was purified by
col unnm@rlkebm@tamrmdata @&teg@ra gidtys édicatars 2Rt hirdlicalingdfeaeindvahstetus ef i n

hexane_t fordthetltle un lid._  1H NVR (400, Mz 3

5 0o( eachig bt frdf SRESGRATS B Thakisnt HebbSpeefiuic, MiyatSTbisihaf
Synt h@?‘plegcﬁfcoﬁTFgHe(hltO (pyr| d| n 3-yl)-9-isopropyl-9 Hpurine (d): A
round-bottom flask was charged with 6-chloro-2-iodo-9-isopropyl-9 H purine

(1.2 7 i C I

(0, 0119038 " Rre P HbRE o R, U phyCinE o RRafich: 2818 o s38 o

0. 37 mablrpal s@archhésnsramdmaad waara@ctderdsﬁbatlmraefe(e@@nmq theet fharimy; c()ltrms)233rlrﬁ:1
aqueoys sodi.um carbonate sol ution (2 The ask was seal ed and, the
ot fansmab M eare e Banas ' Gy Rt sealelt ant Bl $83h’ Bpdiasiiors
cool ed3XbHEBeciHME Wheps fr@éhéﬁ&l Gﬁita"f'off B redthdl séﬁﬁihaérﬁj bafd é’éaréh B retrléfed
organi c fractions were conbined,” dried over sodiumsulfate, and
conceritanaesd.staned. r esi due was purified by col uim chromat ography on silica
gel, eluting with 30 to 70% Et OAc in hexane to afford the title conpound as

a sol i6d. 1hhisWigeh#D@tdVBrackCD30D) d 9.60(d, IH), 8.90-8.87(m IH), 8.68(s,
IH), 8.67(d, IH), 7.63-7.60(m IH, 5.12-5.05(m IH, 1.74(d, 6H. M5 m z
274. 11606897 1) - Th@qaélﬁiy Y hRSdfaiashboard user interface shown in Figures 20-23 to
4 (2-(pyridin-3-yl)-9-isopropyl -9H purin-6- ylam no)ethyl)phenol (e):

6- chl @llowousers e aeject 2h¢ mpprepriate-set jof grieame wad doermiatalas watbas finagcial

sus e anol (40 nL) in a pressure tube. Tyram ne (300
P q%&%{%gggéggggila&%@?t ube \(/vas seal ed ang heated to 85 OBC/: for 16(hr.

The r con entrated and the resi ue S _Ru i ed

chr on§6§%¢1aphy R T8FI e egeb ovEf: 7 RGtay I GSTSBe P EERRE GR FERsnEoe 1

afford s heat 54 goRypound as a solid. Exanpl e 123

4-(2-(9- Isopropyl 2-(2- rret hyl -1 Him dazol -1-yl)-9H purin-6-yl am no) et hyl ) ph

eno | 19] r , :
02 (959 o1 ApBrEERNANED ERfCs Akerdh iRy S0RGAGTIHININ aJagrithms g verly
mol ) fotheetbs tHd-bvmdm;ﬂe(msegco@s@ténnyﬂdnh aﬂfUiII’QC)B ofrthe@debigRateheata
seal ed tube was heated under mcrowave irradiation at 240 OC for 2 hr. The

react iS9828MSkt ure was purified by reverse-phase HPLC (G col um, el uting

with ACN-H20 0.05% TFA) to afford the title conpound as an off-white solid.
Exanpl[@09218 The facility then transforms and loads these data vectors into the overall the

4_(Z_S%éi@_rﬁﬂé&r@p%'dgmg %MHI\)I 9-i sopropyl - 9H puri n- 6-yl am no) et hyl ) pheno |

[ 0022

4-(2- do H L a t hyl ) ph t f
ot 30008 G ThE PPl o, MG e ARA Ty o M eimehiiopematstbrte 64
g, 4. GegHiEMs, cHahh@Fs'Wf't?éHn’_ﬁaﬁ@/ 88 Q@grﬁpﬂmﬂ’&}?ér)s and 2-propanol (30 nl) was

heat ed at 85 '0C for e reac ion m xture was concentrated and
sat ur que opat T t
ext ra@? 4:6\; t hqgtéhéﬁgacet atugﬁ{rg o @I(ﬁ\g) lf%e co ?gggﬂ]oarlggﬁcc ayér%m\?\g‘r
dri ed imteenediate ooicomd eddablés ahe!rdelder vandblsos (sod 5.4t 62, STheanddsddue was
purified by colum chromatography on silica gel (25 to 75% ethyl acetate in
hexang gant ) The aetd‘lnyzdjéése al isblcalleanpeuby fansiofRhlich P thtzd4d4 ahd( et
1).[00221] Synthesis o
4- ( 2- (dgmamd:mo@ebmemmatwa-w ) - 9-i sopropyl - 9H puri n- 6- yl ani no) et hyl ) phenol
(c): Followi ng the procedure of Exanple 15d, 4-(2-(2-iodo-9-isopropyl-
9H puri n- 6-yl am no) et hyl ) phenol (b) was reacted with
S-chl oropyridi n-3-yl boroni ¢ acid. The crude product was purified by
rever se- phase HPLC (C colum, eluting'@9aith ACNNH O 0.05% TFA) to afford
the title conmpound as an off-white solid. Exanple 134
4-(2-(6-(5-Fluoropyridin-3-yl)-I-isopropyl-IH pyrazol or 3, 4-dl pyri m di n-4-
vl am no) et hvl ) phenol [00222] Synt hesis of
4-(2-(6-chloro-1-isopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n- 4-
yI ani no) et hyl ) phenol (b): Follow ng the procedure of Exanple 128b,

4, 6-di chI oro-1i sopr opyI I H pyr azol o[ 3 4 d] pyr| m d| ne (U83399196) (a)

~ AN A PN e - Y 1




(tetrahydrofuran-3-yl)-9H purine (b) was reacted with tyram ne. The crude
reaction mxture was purified by reverse-phase preparative HPLC. M5 m z
360.1 (MwORp10/503229] Synt hesi s of PCT/US2009/062730

(R -4-(2-(2-(benzo[ b] t hi ophen-3-yl)-9-(tetrahydrofuran-3-yl)-

9H puri n- 6-yl am no) et hyl ) phenol : Fol |l owi ng the procedure of Exanple 15d,
(R)-4-(2-(2-

chl orq- t et rahy uran- 3-y urin: 6-yla o)e yI) enol (c. S
react 298%]th berlrﬂg H{ %ph‘e én%ag roni eé{ Ira(m(lgr?vq}r %%'m@étv?%Twe
crude dRg894OWR? 3PWitkf i ed by reverse-phase preparati ve HPLC to afford the
title compound as an of f-white solid. Exanpl e 157

2-(6 Hin ( I -3 = rdif=Q-y| ) p
ropan([ﬁoét] : ooggb]ﬁ%&/ %59551 %ﬂ?e?%l ‘Jﬁ% Rab! 4RIR0Y (HEN rstkbds 4 RE disticyl
2- (2, estimatiborad+9¢tvatoune§uations: opanoate (b): A m xture of

2,6-dichloro-9H purine (5.0 g, 26.5 mol ), nethyl 2-bronopropanoate (5.3 g,
31. 7 nopdg] and Tpet ARfitynaIsardePRalets( ady - fbdessd: AdURRIY) Vdladey disedsinDife
(100 nL) was heated at” 100 OC for 15h.” Sat. aqueous SOdI um bi car bonat e

sol ut iesAneaeticsd ttlaaing seasenalitywas extracted with ethyl acetate (150 m X
3). The organic |ayers were conbi ned, washed with brine, dried over sodium
sul fatz, andtetligeoeibtidbédn The resi due was purified by silica gel

chromat ography (10 to 80% et hyl acetate in hexane eluant) to afford the

title [oogqoundmé facmfgx mltﬁwsl thkalfe amd cdripalaiivd methodd a@&s%;b]théymah@ahﬁe of
nmet hyI (IHin ) et hyl am no) - 2- chl or o- 9Hpur i n- 6%J)ropanoat e

( c): @@Iett d&éﬂ otth@rﬁi&t@ltw@' @IggeomC@hﬂryabie%amtﬁtrS @sym)a&%pémm eayati®oo

ny, 5% fﬂ%ﬁ tryptam ne (420 ng, 2.6 mmol) and 2-propanol (30 nL) was
heat e in a sealed tube for 16 h. The reaction m xture was cooled to

roomt at u oncetrat The residye was |f| a ge
Chr ond00RIoh, hecruBEBeRRLHS) Chs.eaiuafen i anttosfiiay) 8 Sl Vanarts
title a%@H@i@tétﬂd%@nésM@H t ?Tﬁé"faétht NRclitiés 3R8- nhrﬁéﬂlc'al RigoritARE324d Rrsthbasgitsr of
met hyl SG(Z(IH—lndoI 3y|)etf¥y|amno) 2-(5-

f1 uor 6py®4) di n-3-yl)-9H purin-9-yl )propanoate (d): A 150 ml pressure tube
was charged w th nethyl

2- (6- [(@0101} i ndbk- Bagilityethen asa'lem:t;; ana hLblizes9 thguBL bSO -(pé 3tpr lopesamp atrdigd sd

o TS oA SHonSB AR BN MaSrinecp Reamtins fas. vaamiarqptEa 6o

ny, rgsmb)evéggnémydrous di oxane (15nL). The pressure tube was sparged
with nitrogen and was seal ed, then the reaction m xture washeated at 1300C

for 6 h s r X

i xt O TRA" S ThIs, pERotchT i€ ey, bt 7 pBORL GBI Bnsliide Eut
| ﬁyer s;ongeariwaﬂredbﬁ?md:e bf sexal ctjrrdzatlcm/aﬂd shalticity mﬂﬁm%@omruﬂt %I@’]C@Tlilh Ttehed
The resi due wa urifie I ca chromat ogr ap 10 to % et hy

acet at¥th ﬁl}:‘e L@reuartgﬁtﬂ?f@ngfmepa @%eE'P%'I%Q%GP&éU&G BB A nat ed with a
smal | anmount of triphenyl phosphine oxide. MS mz 460.1 (M+ 1). [00233]
Synt hégi s ddyrantie NaivelMpimedtdm 3DINM)et hyl am no) - 2- (5-f | uor opyri di n-3-yl ) -
9H purin-9-yl)propan-1-ol: Lithium alum num hydride (230 ng, 6.1 mml) was
added [001Q8])r t | Assdéscriped Qﬁ‘omqlthtei worabfcommtshahd word count clusters related and

2-(6- | H-.i ndol e Iamno- - fl uoropyridin

o §-9§q2%'&?tﬂ g iR SR hideoand SAHESE e CRRES tar duand EOTSIyD)

The sty %{Hdo& was allowed to warmto rt over 2h, then water
was a éé@@cg?@? aﬁggh%bgture was extracted with Et OAc (50 nt x 3). The

Orga”'[ﬁotéﬂc“ 8 teelifty £@§,Jﬂ&dthé(@es*Wcﬁ’rd)’“ste%it{t]fc”%angébt@dm?a’ednv% at[Bbles

sul f at d concen € residue was puri

chr onattagh apélyeléﬁarhthr‘Wusedi wethin the B etjuettibardinset patreands dhoiestt thtFeaNatlons
ammonia in rrethano@%]eto afford the art| ally purified title roduct Thi s
was ftﬁ?@@]@bob@rlw 59%%%%%% “PE@ CBLE S PEFRCAGchaRPT e, deighed F%HI%

R pé‘tt%t?gﬁ( ttéé'do?%t@ PR BollibbiGotd sdhicE LRI ahd ﬁt%ﬁ@?&ﬁﬁ# 0.

yl) propan-1 -
(S) - 2(6(2(IH—|ndoI 3y|)ethy|amno) 2- (5-fluoropyridin-3-yl)-9H purin-9-
yl ) propan-1 -ol [00234] 20-

(RIS)-(6-(2-(I Hindol-3-yl)ethylam no)-2-(5-fluoropyridin-3-yl)-9Hpurin-
9-yl)propan-1-ol was separated into the individual enantioners using
preparative chiral HPLC on a 21x250 mm Lux- Cel | ul ose-2 (Phenonenex) chiral
colum. A 3ng/m solution of the racemate i n nethanol was prepared and

| oaded onto the colum with 0.5 m solution perinjection. The col unmm was
eI uted W|th 85/7 5/ 7. 5 hexane/ethanol/rrethanol at a flow rate of 20 m_/mn
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hours. Water was added to the cooled m xture, which was extracted with
ethyl acetate (5 m x 3). The organic fractions were conbi ned, dried over
sodi um suwbabw/05a43d concentrated. The resi due was puri f iped/usgompvEsse- phase
HPLC (C18 colum, eluting with ACN-H20O 0.05% TFA) to afford the title
compound as an off-white solid. Exanple 177
4-(2-(5-(5-Fluoropyridin-3-yl)-3- isopropyl 3H i m dazor 4, 5- bl pyridi n-7-

vl am no) e | ) pheno 0024 Synt hesi

5, 7 ORIRSLETs” RO0o COHOIS: 4FIISH ol a1l es-SAByRIEaend oS 8T | SraTge, nvbrid
Pr oceqbiEthdibgyE¥eiTRIes vhioPexrs A zchl oro-3H-im dazo[ 4, 5-b] pyridine (J. Med.
Chem , 2007,750, 828- 834) (0 1 18 g, 0.624 mmol) was reacted with

2- |od ne. u t
chro g@gphynggagg 3 ﬁﬁg%tﬁéggaﬁgﬁﬁg@ghggu uaﬁ%?%#ﬁbgiﬁbrdjaﬁom
m xt urseaafh tpnevitdetd eucbnwtfadogleaj\(fur)ooamxd BISN swrmethers piyBrdceas FeacetiooH,

4- (2 ?@ﬁiﬁaQEQgsﬁwﬁé%%wgg&%éé%Fﬁﬁpéﬁga%%cggb]pyrrd|n- 7-yl am no) et hyl ) phenol

(c): The &éoduct m xt ure cont ai ni ng

5 7 di[e81@flo 3DWpﬁaigyare3mprﬁadﬁz&>[d¥nstmﬁ FEMie d @rygoingoinkgyned treffigrmolhe

tyram nnp! propanol (2 nmL) was heated in a seal ed
vi al fgaw&éégﬁﬁggPﬂfgg X mon L@Fé?e was concentrated, and the residue was
purrfred by pr epar ati ve TLC (1:2 hexanes/ethyl acetate eluant) to afford
the ti¥1 e dRMiadseofintesnetl Meomentum in Pptirizalion.dred tl z
Synthesrs of 4- gz (5-(5- quoro yridin-3-yl)-3-isopropy 3H|n1dazo[

4, 5- b][BG10di n- 7. ?Iféﬁ'i“Wo')'%QEhV]e) ipsiation apethpg| Qulinesha h@ﬁ?@@@%ﬁﬂf@ tgp-down
Exanp

o (2 (BB of brand) gient onals relatve o resquyes cryers. , Rrivers here inglyde pothy
(c) (l&drtgqnaﬂ)rrmwenmg)ar)d \salsesr aaatatichanpriding ahd ueomtiredourcdsy| bor oni ¢ aci d.
The crude residue was purified preparative TLC (1:1 hexanes/ethyl acetate

el uantpoi@ejaf f The rhbiitt LisdLbePBiestttorso Bt fclvbéd fors®lchulls) @Ad4d bRanch
repeating the procedures described in the above exanples, using appropriate

startiafng kavedi @&B) haerisisl Iesinag Goepoumds idealForiaemes Usig ithreriamaiadol n
Tabl e (ﬂgggdggkﬁ*Ped Tabl e 1PYRI DI NE, BI CYCLI C PYRI DI NE AND RELATED
ANAL I MODULATORS REFERENCE TO RELATED APPLI CATI ON Thi s
application clains the benefit of U S Provrsronal Appl i cation No.

The af Brajight Clienk Qute aPg RASUNBi ch i s i ncor por at ed

61/ 19?0% e T aQlitpienss , Mg S
her ei n reference t her et o. BACKGRCUND The Sllent | nf or mati on Regul at or
(SIR [9@ ofl hgaeiityr Bplusisntisuad rapgiing ashSaigdar Brasigiclient gereines ésgent

inth r i e
encod?ﬁ@f%%ﬁtf%. CRARRES Pod RO (oA oD ek MR A I
gene siakiensi embbdinidis epai facilih eligplayeinscemesdesingyome ndre nsoref of he s3lds
gene fam| shom1hi§h sgﬁuence conservation in a ZSQSanlno acid core

domai AESRONRE FUN¥Ga? REQTE (CHPEY 8G€fRCHRER S I9eatiPRY 91aPhs,  cerevi siae SIR2,
which is involved in silencing HM |l oci that contain information specrfylng
yeast [@@11Qlg t ypuariews emboglirpesis: ithm fadilite allocaleg respurcagiasgossraemeeersall ¢ r 2

Cobe, ereckratdielt vt G ety 2FURBERCARAERRA"NAD (nicot | namtde adeni ne
di nuclTepévisienh- dependent ADP-ri bosyl transferase. The Sir2 proteinis a

cl ass Nidlie Gleaert Yl ase whi ch uses NAD as a cosubstrate. Unlike other
deaceqq&ﬁées many of which are involved in gene silencing, Sir2 is

I nseng sClass | and Il histone deacetylase inhibitors like
trlch%ﬁ (TSA) Deacetyl ation of acetyl-lysine by Sir2 is tightly
coupl hydrolysrs producing nicotinanide and a novel acetyl -

rrbos The NADdependent deacetyl ase activity of Sir2 is essentra
for @fﬁ@ﬁ?qﬂﬁ%ﬁlcan connect its biological role with cellular

netab q0§ﬁﬂn%ﬂ' {Feast. Marmmalian Sir2 honol ogs have NAD-dependent hi stone
deacetlytesret &&b’ﬁftﬁlfﬂg/ Bi ochemni cal studies have shown that Sir2 can readily
deacetlpteanet seaectam noternminal tails of histones H3 and H4, resulting in the
f or matBrandebmipadyaeethsilesADPr i bose and ni coti nam de. Strains with additiona
copies of SIR2 display increased rDNA silencing and a 30% | onger |ife span.
It has recently been shown thatadditiaeal copies of the C. elegans SIR2
honol og, sir-2.1, and the D. nel anogaster dSir2 gene greatly extend life
span in those organisns. This inplies that the SI R2- dependent regul atory
pat hway for aging arose early in evolution and has been well conserved.
Today, Sir2 genes are believed to have evolved to enhance an organisms
heal th and stress resistance to increase its chance of surviving adversity.
In hunans there are seven S|r2 Irke _genes (SIRT 1 SIRT?) that share the

o o . .



or disorders related to aging or stress, diabetes, obesity,

neur odegener ati ve di seases, chenot herapeutic i nduced neuropat hy, neuropathy
associ at edowntonsa33i schem ¢ event, ocul ar di seases and/ eCTAiSs@9H6273(Q

cardi ovascul ar di sease, blood clotting disorders, inflammuation, and/or
flushing, etc. Sirtuin-nodul ati ng conpounds that increase the |evel and/or
activity of a sirtuin protein may al so be used for treating a disease or

di sorder ﬁn a subject that would benefit fromincreased mtochondri al
activi???”?or enhanci ng nuscl e perfornmance, for increasing nuscle ATP

| evel £UHPOF or treating or preventing nuscle tissue damage associated with
hypoxi#P8e sheBREsi &Y | n ot her enbodi ments, sirtuin-nmodul ati ng conpounds

t hat d¥odeeiqdacemenievel and/or activity of a sirtuin protein may be used
for aAmporety of therapeutic applications including, for exanple,

I ncr eakibhig ticagispohtatiosensitivity to stress, increasing apoptosis, treatnent
of cagnsofdHipal apddscoéntappetite, and/or stimulation of weight gain, etc.

As dessddnRefsHip bt Beereebaly, the nethods conprise administering to a subject
in ne%ﬁg &ed 6@ikead pharnmaceutically effective ambunt of a sirtuin-nodul ating

conpo ﬁoh@e%qﬁk%in aspects, the sirtuin-nodul ati ng conpounds may be
e

adm ni & or in conbination with other conpounds, including other
si rtui = f conpounds, or other therapeutic agents. DETAILED
DESCRI Y £ B§§¥ﬂ?@'ons As used herein, the following terns and phrases

shal | 'WlICaRYCRHSING ngs set forth bel ow. Unl ess defined otherw se, al

t echnilRRLOrgrRXasHN@HAN fi ¢ terns used herein have the sane meani ng as
comomirgmatigss sndspecial offersf ordinary skill in the art. The term "agent"

i s usdtotlectedamplesdenot e a chemi cal conpound, a mixture of chenica
conpolRetsmachdali@y tain fAiendoembdamilg (such as a nucl eic acid, an anti body,
a protRddonphep@atiorfrémesrofdssichalls , a peptide), or an extract nade
fronbivghegbeademm@icgeri al s such as bacteria, plants, fungi, or aninma
(partigyb@gheganmal i an) cells or tissues. The activity of such agents may
renderg . Mpg&ﬁ&; as a "therapeutic agent" which is a biologically,

physiq @g%% eLMv or pharnmacol ogically active substance (or substances) that
acts | (f& or systemcally in a subject. The term "bi oavail abl e" when

r ef er 13RS €%t @bkbpound is art-recogni zed and refers to a formof a

compoupeb s TR MR T SoUpic A MREKEITREE PGS AR UK TRl T G TBRARY

adm ni Ot NerWwrse

physi ical ly available to éub'ec r.patient to whomit .is ,

b nioBEHES ' Yasthitisanes el ol AN Eblca N rodes Brat dbBag ginpiased
porti tiRfatés s(BI'_US:) hieRbAide AHoRde 85I IH&RAIMAELS Which af!BRséd d8ata
ability to deacetylate. Biologically activé portions of a sirtuin my
conpr ivgach kenbosiies doregiequate wanationns.resbwicedevals lapdaoixi ae wallras () 0efusierTI
havinﬁaSEngank \ccessi on No. NP 036370 that enconpass the NAD+ bi nding
domai HEPrHAEPDSt rat e bi ndi ng domai n, for exanple, may include w thout
limtation,. am no acids, 62-293 of nBank Accession No. NP 036370, i

are eﬁé@lﬂs%i by'ﬁwé@ﬂ@o@m@é'%ﬁst Weg%@ﬁ'@f UBRH BaiR 1SR B4R TN MRS m"‘gg@%

Ther efeaffhatédoP o[ RP UbhoSOBEL bR BRI EES A\ TPy BafloM BanidL !

bi ol ogi c y active portions o so sonetines referred to as core
domai s, sane | erdeodibuants,athien dacility detddest outbde fanGe dBaerk dAt dosin aradko of P
036370, i C te encoded by nucl eotides. 834 to, 1394 of nBank , Accessj.on
No. NI, Pl a6 Sh 160 2 br4cETinga toRdiRelan PaRbCRLEP oo Ride e

NP_0368tf{dvaVah@ hné’fﬁpﬂngrb%‘%%dthﬂﬂ-pﬁwﬁ)} 88id. d¢9e747-§tezpmje'§l%’d Qe S BROE-L meta-

Accession No. NM 012238; or about dm no acids 254 to 495 of GenBank

Ac c es slagm IlNGO MM ai®E3WiIth SwhiPatly data encwdermey andadrisr's deal i3 TBNBISIEIB 3B ross

GenBan C Lon . NM Q122 Th erm”c ni.on ani | s er.

oot o ManEeeRsbie dferes oy e, Dafigh fir Akl B0 BRCZRRSs JBRLED B0t Rene
speci 46l Byf @ffetdrardientfin Whithbr Eheibinaion With ahgeodsinanstbl Mdthedebr
breeds. The term"cat(s)" refers to a feline animal including donestic cats

and ottHddSnenbers of the fanily Felidae, genus Felis. "Diabetes" refers to
hi gh bl ood sugar or ketoacidosis, as well as chronic, general netabolic
abnormalities arising froma prol onged high blood sugar status or a
decrease in glucose tol erance. "Di abet#s" enconpasses both the type |I and
type Il (Non Insulin Dependent Di abetes Mellitus or NIDDM forns of the

di sease. Therisk factors for diabetes include the follow ng factors:

wai stline of nore than 40 inches for nen or 35 inches for wonen, blood
pressure of 130/85 mtHg or higher, triglycerides above 150 ng/dl, fasting
bl ood gl ucose greater than 100 ng/dl or highdensity |ipoprotein of |ess
than 40 ng/dl in nen or 50 ng/dl in wonmen. The term "ED50" refers to the
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t he genus Capra; donesticated quadrupeds being raised for specialized tasks
such as use as a beast of burden, e.g., an equine aninmal including donestic
hor ses amwsloaptvasi4senbers of the fam |y Equi dae, genus EQOWAIS2000061786 m
"manmal " is known in the art, and exenplary mammal s i ncl ude hunmans,
primates, livestock animals (including bovines, porcines, etc.), conpanion
animals (e.g., canines, felines, etc.) and rodents (e.g., mce and rats)

i R G R S et
Obes! tifediBYelaLtidTys Mtictds RBACIGH! Rolitdd obfifildiBin! eSTThIABGEral THRIH RISy

"parenteral admnistration" and "adm nistered parenterally" are
art - r etlogsiansdmeaduresf (@) theopuisdeiéeaifof deisaurce ispanding at sales vuiconees acrisssnd

topi cal admini strati b ectio and ingcludes

| 2 gt Bf G0bh Hhand AHA etk bortiia eha ) e Tpatlrdiaitomative
I nt r agaRsUbaefinetbR@hPirhBactst kARG NCHE AGscorgd.r ader mal , i ntraperitoneal ,
transtracheal , subcutaneous, subcuticular, intra arti cul ar, subcapsul ar,

subar 2661"1340' rﬂébﬁf“epéw'ﬁﬁbg n%’étg; %%El Uéé ‘tﬁb& f&thb%'dft‘m EQ t&'%l ?é‘to ther
pati ent subj ect IV ost ers to elt or a
non- huwyidm cbemtmﬂemf‘bhdataera:tuouph;atesaoetunecatImomcoﬁmrabmaness raudamc)mes that is
art-re festoa harnac utical ly-acceptabl e teria
cormo LA BRA dfor ANt fu s BaShTalars: eoTueengon TEpapIoSTdseipns for the
exci pichBhy. $Pl96riY caEeSNPRPEH dvitde TREHided to cBN&tVQHchMeCaid/yt BGVEF data
transporting any subject conposition or conponent thereof. Each carrier
nmust Hom e elpriboiéen saving signdfigsnt Mmepanchgesosiiges.i bl e with t he subj ect
conposition and its conmponents and not injurious to the patient. Sone
exanpl es ofyuRitssupdsDateh nmay serve as pharmaceutically acceptabl e
carriers include: (1) sugars, such as |actose, glucose and sucrose; (2)

st ar chigg115\uUCh TAGreE ard 2Sinafrf BladBels RP IRl f&it mro@l@hné 3) oGiebhidlsos®y dAvsksl t Bor
derivatives, such as sodium carboxynethyl cellul ose, ethyl cellul ose and

cel l ulmeoa@émcaf@detmg hewdeFemethasykypioalln utiizgs aembinedsimgeiesiesrand arpss-
tal c; %%ﬁ @ﬁé aDI ents, such as cocoa butter and suppository waxes; (9) oils,
such &S p2 oil, cottonseed oi |, safflower oil, sesame oil, olive oil,

ool voitaor &lC, Eﬁbﬁv it gob @yﬁ%ﬂ@a%ﬁ?ﬁ%«@ Beatmhy eﬂabte%h 2\5@12)

ester %se§‘écébr%$st8ht‘déflrﬁﬂ|&%tesaﬂ@§ r@&éﬁde ﬂo?‘tﬁ@bﬁénd@@érvﬂ%@rm théf’rbrawf fering

agents, such as magnesi um hydroxi de and al um num hydroxi de; (15) alginic

ol ut 18SPI7HY) P8P Rq MR SRR bty (ST RNHEeR T B RERG) ACECRE B rangg o

ot her |mtmepetrmbe|ncvamt|ﬂes.| bl e subst ances enpl oyed i n pharnaceuti cal

formul ations. The term "preventing"” is art-recogni zed, and when used in

rel atijgo118] a cpplit:i OfThestbﬁd‘lllt?So@tah%C@'atd %Wth@@@edrt\%rg fromai3f) paptydbggase
such as cancer, a syndronme conpl ex such as heart failure or any othér

medi carodge t Fen example| data rgsiest @b aedia tspending, bydimea peliodedarket location

the. ordetTbe 8P cfhei Rl TR AhER ol BT B RatBL oA RRHECParEbiasBbn ML
subj eche \Aed:@tbrdpes;onmetmemeitva:ktr@ paoipgsi driapimel Thangls, atysfoide) Nreddil caoeer
i ncl udes, for ex , reducing the nunber of detect abl e cancer ous gr om hs

ina ﬁ@ﬁmt@f‘ﬁo‘hfﬂtffe 'iﬁ‘é‘fkeétﬁ‘gsa%@'é'mﬂ W@r@%gcﬁﬂw%@ﬁ|C@rtﬁtrbﬁtoﬁ%€?ﬁtuhe¢%lﬁ| ve to
an untreated control popul atl on, and/or del ayi ng t he appearance of
det ect[@®1 t9]candypically.gheot BS ﬁ’art;adat’aeemarde@@%t) ) have kapwinsoramellinnderstaat

contrq yulatio tistically or cl.inical signi.fi cant
ounitERRHE b Blve fodireni¥ale b AfArRar i o f3 (eBorkip SV Rbla, Ned" bils¥A!
nUmeH&ﬁe@@ﬂt@@é%ﬁffé’rﬁenb@@até‘@éﬁéﬂaﬂ?thdbgﬁht‘tcﬁ gatedsi@ntl ation versus an
untreated control popul ation, and/or delaying the onset of synptons of the

| nf eCEoeﬂzo N atheeaifd: s%gﬂHhétuhoﬂteV%ﬁtﬂﬁ%cﬁﬁcé‘ﬂ_ubt%% eﬁ)rfé%’ttép'br %étbfo%@,
Prevernti1 on "of pain inc es, for exanple, Treducing t magni tude of, or

al t er geographesiahdynog,. Ve apglygribat3RPS resqece ehivers, oiefisadjceossténtlyawithin
treated popul ati on versus an untreated control population. The term
"prophylactic" or "therapeutic" treatnent is art-recognized and refers to
adm nistration of a drug to a host. 123t is adm nistered prior to clinical
mani f estati on of the unwanted condition (e.g., disease or other unwanted
state of thehost animal) then the treatnent is prophylactic, i.e., it
protects the host agai nst devel oping the unwanted condition, whereas if
adm ni stered after mani festation of the unwanted condition, the treatnent
is therapeutic (i.e., it is intended to dinmnish, anmeliorate or maintain
the eX| stl ng unwant ed condltl on or 5| de effects therefron) The term

Y o, o L Y oy o L -



HST2, HST3 and HST4, and the five other human honol ogues hSI RT3, hSI RT4,
hSI RT5, hSI RT6 and hSIRT7 (Brachmann et al. (1995) Genes Dev. 9:2888 and
Frye et aWwoO 2010@89)33BBRC 260: 273). Preferred sirtuins ar@Crhiusgs@onbzso shar e
nmore simlarities with SIRTI, i.e., hSIRTI, and/or Sir2 than with SIRT2,
such as those nenbers having at |east part of the N-term nal sequence
present in SIRTI and absent in SIRT2 such as SIRT3 has. "SIRTl protein”
refers to a nmenper.of the sir2 famly of sirtuin. deacetyl ases..In one
Crbod AR ECToSS Shitioratiantor e dheadgesiss o foctelh dbnedifteun et data
P5368%hriafion 8LI838 R fePehcds inlddteRIEAAMNONAGRPSS] Brante/ ciMAt$01912) , human SI RTI
(GenBank Accession No. NM 012238 or NP 036370 (or AF083 106)), and

equi val ent s, 4 _ téps anot her enbodi nent, a SIRTlI protein
i ncl udes a Fg 4 -sequence consisting of, or consisting

essentj of , the am no. acjd sequence set forth in nBank. Acc i on. Nos.
NP 03499t g 1151 st NBOHRED 6% (BN SR0 855105~ Pt oI BIAfetg

i ncl ugre RV IadB&ityCPARINMSte R Avidre derfbt@9FHd AAWPAl dxpenant.no acid sequence
set forth in GenBank "Accession Nos. NP_036370, NP_501912, NP_085096,

NP_036369, or P53685; th L NO Lo S £ th in GenBank

Accessi on Nos. NP 036370%%%550&%%%% Nﬁﬁ%%ggggf KI%‘% 6369, or P53685 with 1
to ab 3, .2 1 lDe O t ] NO id
subst 1901 72hne: F3n eRn12nd The apadivere e Blin Bpfndd REBGE st o0 ¥ 465
95% e 9780 ABESH (A CBEAfibAEaY iapal ExprericenBaEk. AtssdsisomdNomboit&3e3H:
NP 501912, NP 085096, NP 036369, or P53685, and functional fragnents

t her edecilipadgseig @etorder LaealiMarkat Pohime Senstivitufle: homol ogs (e. g.

ort hol ogs and par al ogl_s), variants, orfragments, of GenBank Accession Nos.
NP_03480123INP_Stam 22, Therfapiisothen ewendsiheonodelimbasas thadolloydag speefigation

"SIRT2 _protein’. " T3 pratein'. . "“SLRT4 protein', .Sl oteint, "SIRT6
or ot ei o B8l hing epastoi R, Fchacs 1558 SRUFhElchof Aol Bl = sroldir
deacetyheenphdckiims that are horol ogous to SIRTI protein, particularly in
the approximately 275 am no acid conserved catal ytic domain. For exanple,

"SI RT3 pr ot 4 a er o he sistud eac k rot ein *
famly thatlﬁégl%tg?%%gloél}gr t gﬁ%{%ﬂ p¢ 8{) eig'n.(hl nlﬁpbeﬁe%bgé(ﬁ/ mﬁ@rﬁ%&gl ﬁT§3
protei n i ndExpeeenbenegy*SLEJA )( CenBank Accession No. AAHOL042, NP 036371, or
NP 0O01017524) and nouse SI RT3 (GenBank Accession No. NP 071878) proteins,
and eqgoy24jent ThandobffREMNES-ddhelreotetdrmige®t hisihg e abeshdMaLares Jefflession
protein includes a pol ypeptide conprising a sequence consisting of, or
consi Naigiesbach redarg (egpsstsretiemi indhadikiagedrpsard Bwludestha A&Eéemﬁﬁ-
Accessi on Nos. AAHOL042, NP 036371, NP 001017524, or NP 071878. SI RT3

pr ot ei[0681231c| udsagimaliipewhatd¥s coeans & tptalp aod dowomiovemeit inhtheaalasticifei d

f t i GenBank A i A 042, NP. 036371, NP 001017524,
o, OhBabaine Biahd A SERRERG, SHEhHE Sy e mBiehne RsAlbatarcawen
ARHOL Q400 8637 doqriod QHAEEHon0s NE (A& th 1 to about 2, 3, 5. 7,

10, 15, 20, 30, 50, 75 or nore conservative amno acid substitutions; an

am no i seq .1 . t 0, 0, 0, 0/ ,- 0 0 0f .
5%, JOOLREL T aLEr ERaimbR g cAro R AR ot ne Bl i 1 R R 6 ghg et in
NP_0010rh7&wvRiallcw thd e(BALBITS of AVl nfadia to dmakbase dybeatsiuatien eefsusPothgp &pdndies
of the jnvention also include honologs (€e.qg., t hol ogs and par.al Qgs),

var i anit SERE et 008p GlibimoR: R i and Lo Ret T Base Rito eg Hatiaw
00101 iogdhs. Ofii¥By BUIdSH: REBICPARI RENAGAABInc dase TR 1RY Rcal abitlivdles @
fragnent of SIRT3 protein that 1s pr ced by cleavage wth a m tochondri al
matrix pro -ssi%o g-ﬁg a, m.tochondrial internediate
pepti dase CMPr—=—FFe—terRs ; Samieiil ' on," "adm ni stered
systenj y," ' peripheral admnistration” and "adm ALstered peri rally"”
7o anbbPetyToBPad o doef ol RammAiesRr Sos il AEER iy adprmElREoR 2
conpospidw, therapeutic or other material other than directly into the
central nervous system such that it enters the patient's system and, thus,
is subject to netabolismand other |ike processes. The term"tautoner"” as
used herein is art-regcogni zed and refers to the formal mgration of a
hydr ogen atom i.e., proton, acconpanied by a swtch of a single bond and
adj acent doubl e bond. When used herei 40 describe a conmpound or genus of
conpounds, tautoner includes any portion of a conpound or the entire
conpound such as a single substituent of a conpound, nultiple substiutents
of a conpound or, for exanple, the entire conpound. For exanple, the

taut omer of a compound that includes a hydroxyl-substituted pyridine ring

(A) is a conpound that includes the keto-enol substituted ring (B): The
term"therapeutic agent” is art-recognized and refers to any cheni cal

T



compounds that increase the Ievel and/or activity of a sirtuin protein may
al so be used for treating a disease or disorder in a subject that would
benefit fwormiosisased m tochondrial activity, for enhamrcirns20m9861760
performance, for increasing nmuscle ATP levels, or for treating or
preventing nmuscle tissue danage associ ated with hypoxia or ischem a. O her
conmpounds di scl osed herein nmay be suitable for use in a pharmaceuti cal
conposi ti o @BEQlatigRe or nore nmethods disclosed herein. In another

enbodi ment, sirtuin-nodul ati ng conmpounds of the invention are represented

by Structural For I erei 1l a 2 1S
i ndependently se Ha%défronqolN grﬁ@@é&?é \ﬁ@?gé%”gg;t 'Fed;ZstEﬁg%l 05 é'l a@gltéz IS
CR; and each R i élﬁyﬂ;@gﬁmjanmher&elzﬁ@ted from hydrogen, hal o, - CN,

fluoro-substituted C1-C2 al kyl, -0-(C 1-C2) fluoro-substituted aI kyI -S-(C

1-C2) | 001‘28&8 SElaéh'r*e%@I%eaékéhds WisGbrmllatibn sifrilafy.1- Ctherfdotbrs whichGirive)
al kyl "and C7 cycl oal k R' is selected fromhydrogen and Cl-C4 al kyl
opt i onBElty” gigndagaripeddn qnﬁpamselrmiudmwrw@@@m utents independently
selected fromhalo, -CN, C1-C4 al kyl, =0, C3-C7 cycl oal kyl,

f1 uor gOBU2AYt i t Gtey 3C1LTG2 faclip sub@}tﬁm,s Foﬁwﬁm theg %Mdﬁlsltmlehtsl\l(rﬁﬁ&)thi@:%@ore

-N(R3)(R3)., -0- 1- | kyl)- N R3), -(Cl- lkyl)-O-(CL-C4 .. .

al k! EoREHBY Respblace s By b (RO Hima serieb Catadk aitbets & RUTeSRetens Wb i s
sel eCttﬁ‘@'Nd@ﬂb%ﬁ%ﬁéﬁ%c%'a%dﬁlb%aﬁdhﬁér@f QY &ih %xa?‘r‘@% ein Rlis optionally
substituted wth one to two substitutents independently sel ected from hal o,

-CN, C1l-C4 al kyI flu « Cl- al x

_OR3, -SR3 é’{t'&cﬁﬁgﬁ?ﬁ{ﬁ?@% ‘%#ﬂ &(%(F&’f ?'E“L”%‘%{(rggh € 2! Kifbet

al kyl ) - N(RB)(RB)anF(e%U%aI@ ¥l ) ef@: { C1- C4 al kyl) - N(R3) (R3), _

C(O) N(R3)(R3), and -(Cr 'C4 alkyl)-C(O-NR3)(R3), and when Rl is phenyl,
9‘)1"’%0 1oPt PptiseH Ystirhiridn bHfrREcVitdet @h@slﬁﬁé#ééﬁcﬁfj pQﬁérﬁét%?é/Fécﬁ)ires that the

fI uoro substituted- O (saturated heterocycle),

al kyl daitdandtfotnedatiert see aorsisienhwitbostiag mles 3, 4 rret hyl enedi oxy,

fluoro-substituted 3, 4-net hyl enedi oxy, 3, 4-ethyl enedi oxy, or

fl uor o8P}t i t mrmdru’ﬁe br atsbuﬂngnenlilmhat thids erreir hereas AreRinds pendemteantte iddnyically

sel ected from é}nro gen, and -Cl-C4 alkyl; or two R3 are taken together with

the nid§tageieddt a#QS?”'\/M‘H’[Qﬁ'nﬂ'ff’e',fy/aé'I'S‘EC%'%)und to forma 4- to 8-nenbered

saturated heterocycle optionally conprising one additional heteroatom

sel ect{@@132lom Noveves( e 19 =2, cragrisertiakhedesiant hesavapl AspeRisi ohathey

substit uoro, -NH2, -NH(Cl-C4 alkyl), -N(Ci1-C4
al kyl )@%8%3#&%9%@?%"?“0%2%)2 and the saturated heterocycle
is opt ly bstituted. acar ato th -OH -Cl-C4 al kyl, fluoro,
“NH2, [b%ﬁi ch t°” “&aﬁﬁﬁ%r?%‘ lagigBp R oom) | or

-N(CHZ |s sel ected froma carbocycle and a heterocycl e,

whor o0 FEAT o &tﬁw éhal @ goLasBisior heteraskedastisie ipe Taoblysepriiestante fenéralized

T or SEEEL e BRBlr! AERng s B lo by o g o e

- N( R3)cfd)-sectnsC 1-C4 al kyl )-N(R3) (R3), -(Cl-C4 alkyl)-O(C1-C4

al kyl')-N(R3) (R3), -C(O-N(R3)(R3), -(Cl-C4 alkyl)-C(0-NR3)(R3),

- O phqog135]Phemther amésanmmcbd?ﬁécﬁahgcv&l SerigNEonetion2 usihgPhagylerms?2 thys
al so optionallysubstituted with -O (saturated heterocycle),

3, 4- métciydlisgeaiibsieiness| igsklh- SuBs st sAled Bom e pyedeIsiipex9d as an explanatory

3,4-e | uoro-substituted 3, 4-ethyl enedi oxy, wherein any
phenyngégghﬁéﬁé§qH§@%éocycle or second heterocycle substituent of R2 is

optionally substituted with halo; -CN, C1-C4 al kyl, fluoro-substituted
Cl- czkéiﬁ;élﬂ\if@ﬁﬁ&i-cz) fluoro-substituted alkyi, -0-(C 1-C4) al kyl,
-S-(Cl-4) alkyl, -S-(C 1-C2) fluoro-substituted al kyl, -NH(Cl1-C4) al kyl ,
and - [PQTI6IC- Gin &P SMROHISN QS cEdacibopieSRPESR HSpt Interf@sq&tgr 9QHciting client

N SmEana Dby besyfaS g d e DARR bty oFigThe B e, pigmiay

-NH- C(=O NR4-t, -NR4-C(=O)NH-t, -NHNR4-, -NR4A-NH, -0-NH , -NHO- ,

-NH CRAR5-, -CRARS-NH-t, -NHC(=NR4)-, -C(=NR4)-NH, -C(=0) -NH CR4AR5-t,
-NH C(=0 - CRAR5-t, -CRARS-NH-C(O)-t, -NH C(=S)-CR4AR5-t, -CRAR5-C(=S)-NH1t,
-NH S(O) - CRAR5-, -CRARS5-S(O-NH1t, -NHSS(0) 2- CRAR5-, -CRAR5-S(0) 2-NH-t,
-NH C(=0 - O CR4R5-t, -CRARS-O-C(=O) -NH1t, -NH C(=0) -NR4- CR4R5-, and

-CRARS5-NH- C(=0)-Ot, wherein: represents where X is bound to Rl; and each
R4 and R5 is independently selected from hydrogen, Cl-C4 al kyl, -CF3 and
(G-C3 alkyl)-CF3; and Wis R6; and Y is selected fromCl-C4 al kyl and
fluoro-substituted C1-C4 al kyl; or Wand Y are bound to one another to form
a 5- or 6- rrenbered sat ur at ed rlng, V\/nereln WIS sel ected from-0O, -S—,

~7 ~\ ~I ~\ I~ o P~ s\ 7 N\ o o T 1 P~ s\ 7 s\



fluoro-substituted C1-C4 alkyl. In certain enbodinents, Y is Cl-C4 al kyl,
such as nethyl, ethyl, propyl, butyl, iso-propyl and tert-butyl. In certain
enbodi merwe,20M/4584381 uor o- substituted Cl-C4 al kyl such aCTTS2@CUNL30

- CH2CHFCF3, and -CF(CH3)2, upto perfluoro substituted alkyl. In certain
enbodi nents, wherein Z1 and Z2 are each CR, R in both occurrences is
hydrogen, X is -NHC(=0 -t or -C(=O-NHt, Wis R6 and R6 is hydrogen, and

St r v RTET RO HRIRSE M Ly i iter By el d By alieRBHY - ebnrechB ahita e

embodig®nipecadder ei n the conpound is represented by one of the preceding
nonocyclic structures, R is selected fromhydrogen, halo and hydroxyl. In

bher eig? BTTGoe SIPEZUTs Aol AT ik (e ), SRR e e R i

R is lydoogen, X is selected from- NHC(=0 -t and -C(=O)-NH, R6 is

hydrogen and Y is selected fromCl-C4 alkyl. In certain enbodl ments, Wand
Y are [ tOF@L@eaQB)tshewSt@ cke4te corf anyen’fmﬁ %'r éatelmn t ig@nfify mbmi@ndh W
is selected from-O, -S-, -SO)2- and- C(R6) (R6) - an Yis -

R6) - C@REYL AR Clian coamadyn enbodi ment s, t he corrpound of Structur aI For mul a
(I'r) is of a fornula selectedfromand, wherein: nis 4; mis 6; and each
R6 i s [0Ot39lendéigury 26cteninms ¢0rttml$1?6t)d)gensele¢t4r@ﬂm Egventaniddustry Figure 26

fl bst d C t h t h

of 'St fudheh inelidlsSreanliq | 4beestas scledtiian il BTt Y RPCS: of ey SYaTRDE
For mulgynk blfbereﬁt tﬁﬁb%&rgﬂséure@é &:We Qe e tHY RCEESMAIPsi8- 6 bicyclic
structures ) fused 6-nenbered ri ngs R is selected at each

oceur | ]fro LMQrz‘?’%BIudB@'c%nf’rB% oY diuiile addiaBREhEI v ATRO D SRS (0P
hydro en a eacly occurrence. |In certain ex odi ren ere

St r uctACRIpréosssul Rigré P8i cord@ihe coattofy ﬁumdremtlrrg an@eiei‘lnrmgbmme/or rmore projects
structures, R |s|p dro n at each occu rence, J@g ?‘Y Li

- NH C(2o& clighd Cé ﬁog%”ﬁéof‘%fo\%y&r&@é?{'%' & 'Qﬂ:@'GFaré E\étalﬁ?‘rt’:%’rl%un
enbody,xgjgbe W and Y are bound to one another to forma 5- nenbered

sat ur ring, Wis -C(R6)( R6)- and Yis -C(R6)( R6)-. In certain

enbodi f

COOCIGEA, . PSSR PEEIooTh i ey EOORYA i b OF AL SBMA o,
hydr ogiifferefilséircab kad wahdsfdontiobeaatabstridval ﬁdrrC\lar%saedwbesl n certain

enbodi nents, the conpound of Structural Formula (11) is of the formula: .
I'n cenped mJe”ngjUFE@HSsdeseé e&porbirdicdtingathe o idnt feddurde hFo&ione 16 differam

t he preceeding 6 bicyclic structures, i.e., tw fused rings, one 5-
menberearkelieg acheties-atewbkesdhe Ruitens blisipees regulisadfiguecd? isacepdit Showing

occur PoreetipAnddd ¥l O Hipstitrt f E8HRREFRR b S0 e r e b RABE R FE

sel ectvasll 4¢ amowing the esedigaicdifieferRiedl Buisiheskresiits. eBSigul B8 |§M¢é9@l¢@h@erfgaCh
occurrence, X is selected from-NHC(=0O -t and-C(=0) -NH and %dr ogen

at eadBCYBEANCSAC ESSAURCE lDEAVOR nBS VA rASs businers aesHity RJPJQCFRS%éOVCI tarebed
above, o%@fbhenfefve%lofqp %rﬂeﬁn endﬂnélmh enbodi nents, R may at each

occurrence be se om rogen;y halo, and -OH In particular

nbod d 72 bot h CR b i S.
erooS BRI, SRR Bt n 50 & S SR bR RESRbBiwe.
is -NHC(=0Q-. | n other enbodjnments, such as an}q @If t hose descri bed above,

i

X is 10gL: ? NHF{QUre Boashawe Aslinec Palih BRCRk iy whigh; differqnt @zarb?tmq aghplieorrer1
d Z |
o hboa nefsibB indobdudithly GEFRIGUERESS BerigMERBECFIGfe SROSIRSLS S RAeEY

occur mait esoded |r1nyuli1|raifgee‘r1a|h nypes oamarlkeatingdansaumderstbdite dsvkdntesnetf searching,

hetero cles er.oa i sing_one.or nore heteroatons

el ectdlich B R YvancbBiness poauEe et engp it Ahan g Gl SRR Bach Bl
het er geY\fib&hd<® o mBBERIBAENeP) CONMPrising one or two nitrogens. In
particul ar enbodi nents, R1”is selected fromheterocycles (e.qg.

het er ) C f SandN In
ot her ctgbn#%ll mﬁ@fré%‘f 'S sellth(é ’i‘géﬁﬁﬁgﬁcﬁé@%@ﬁ?h@? Eﬁh rﬁﬁg%ler oaryl s)
conprising up to three heteroatons selected from O and N AUTO\/ATED

SPECI FI CATI ON, ESTI MATI ON, DI SCOVERY @&¥F- CAUSAL DRI VERS AND MARKET RESPONSE
ELASTI CI TIES OR LI FT FACTORS CROSS- REFERENCE TO RELATED APPLI CATI ON( S)

[ 0001] The present application clains the benefit of U S. Provisional

Pat ent Application No. 61/1 10,51 4 , filed Cctober 3 1, 2008, which is
incorporated in its entirety herein by reference. [0002] The present
application is related to the follow ng applications, each of which is
hereby |ncor por at ed by ref erence |n |ts entirety: U S Prow 5| onaI Pat ent

AT NN NN N A~ PN —. ™~ a2



[0007] Figure 1 is a high-level data flow di agram showi ng data flow wi thin
a typical arrangenent of conponents used to provide the facility. [0008]

Fi gure 2 weailso8 di agram showi ng sonme of the conmponemRCI/USY@o®ed7BY
incorporated in at |east sone of the conputer systens and ot her devices on
which the facility executes. [0009] Figure 3 is a table drawi ng show ng
sanple contents of a library of historical marketing efforts. [0010] Figure

4 i I [ howi i gn-i db to limt

ccesd00LEh e Fla i Reva e dud cuaBiRvE wtbasy oF IEF o' sfrereh! g of

di agr @H&r%@ﬁ% %t.ame@geﬁgu.%oh@ysrbwr@ §laMtaii® ekt b Laith cBrilrP WRédng

nmode. [0012]" Figures 6 show di spl ays presented by the facility iIn order

t o solactvities miteranitar @yneatgize whes gupjoyed tofeiberndiguwe 4hsbowartineastiaipated
ket | bdt dtdtbt bed b f lit

roora Erol & s B8alingib 858 bl S Bfid KgrE FLE ey raér*ret'ﬁgd?SLI ;yy

presented by the facility after collecting information apout the subje

of f er ilB4144 pef Iﬁttredﬁes@é’b?r CQVE?“@@P@EIIJSIQ”FS&ICH?IU&III%HIE?%%@ indiresiRatBuR

results. {3{&8014] Figure 11 is a display diagramshow ng a display present ed
by t hd0@HA3] i tflqweed@v@ shRw bR saidl Ot mpertsniorkbeisegne ligrt brand, angtime

faciligt fu .

R e R e e T R A L G T
di spl agatiel p@lﬁsularr I’@\)@?TL@ Yodlugige thel 2akllpsepesdibledoly akefiagispehy. Fig0Asd]
Figure 13 is process diagramthat describes collecting additional

of fer |4r$g'5IH3tW9r Ihﬁﬁlérquadpﬁ%ttqrbrﬁelﬁi'b%tq He eiyeent |?Wﬁ]re¥fi’r§lﬁ efFigyreg 44 éhBINéc?ess
di agr t r r r
of £ or | Suom ARt AfocdBbn, BomBare! W RE A HlolERH Fali@lad AGIRtNER
di agr ane dxpectey dittesernde imatwe@dn nige actrent toysaldsscrasulte andetiehblisineas results
differeﬁt] m(gblntion of thethr e deriv attributes shown | nFI%tj
[ 0019]PT&%'g Aethes V%CCIIT‘EF@@% dfl IRNshAIIHE frewPRaves rtfhtt%rHIC'%t? ﬁY‘?'oﬂf
fi I I nb f
speci du%ﬁwe@ﬁlregtﬂtét%?gggh% rﬂ.(I)I]‘rSerléf iB0QYlA 18| ﬁ’%lrk@tg@ds [fg.nunoer o

speci al tions Figure 17 is a proc agr am showi ng how
the f I "
o 010 SRS s% o oo L E8 STRIALY Ao A TR Wt e

adj ustopeintizéd in herdeesol maxisfiganthentotalgprddit 1 7Figue® 24 shbamr eurténti allecationp! ay
di agram showi.ng a display presented by the facility to portray resource

al | oca:t'gldﬁ 67e§B‘P\IV§t re@ﬁglrna@rée%yaltoﬁetlcm.fpr tSEERAfif ?e%%@@retdo tg thensurrent
rel at C , d h

i 11 eraapAiE s ei0hy SR indbalbE 1 JHE SR RokRLe DARHIR (eI g the

t ypi caecmerendedeaﬂma&iopr eségued 418yshbwsf dai leatl ofn as aomberbofd diffenest tatal
speci f |n and auto aII collecting data i . [ 0024] Figures 24-49
o 4R GRgRAR et i SEPeG Rt eHRSAl it 'HEsent ed by the

facili ty in connection w t h the ACE pr ocess. DETAI LED DESCRI PTI O\I [0025] A

sof t WY ET OMATE D v SPEL} FIEATION q =8 TV T| A':‘ 3CcOMERY of £AUBABCDRIYERS ng
to autQnm i i dg for narketrng and

sal es 4& = A ocation of that total
budget multiple s endr orie o.referred to as

"act \[p&%i] QJ) C@&Pprﬁyz edag @rfﬁeg? Ji®¢one such as

profit for the subj ect offerl ng based on experinmental |l y-obtained
econor@@13t dai s0MRe araledimepts, itke pfaniithe@erfpousep Imeted mft iaatePatachn
phase, | it a C e f

vari ougteg?F éﬁ&ng@c I‘h%@fﬁa‘@ﬂ%ﬁoﬂ{e?&sgg#ﬁm% a?ﬁgn@%C%@étrg éﬁhgg\r/r%frskg% 'tngg

ef f or tfradfneswbdikés)sdibgLesbdafi§arhdare. hetbig. data reflects, for each such effort: (
1 ) characteristics of the marketed offering; (2) total marketi ng budget;
(3) aliborsg] onTABDRGIIRRFiKRtdEginaCthibVélldreSbudiREsd 4andyB bP&s® goafr fermENbe
dat a can be obtained i'n a variety of ways, such as by di rectly conduct i ng
mar ketdrefif eptinizeion.heelves phgeversia e@al@erathububnr efanewneystemers, [ etationTa

o ectiyIaTER; pHa® RMACar] FNL) FRGRONR A Fiie ubd8, IRep W atains

for total marketing budget across all of the historical marketing efforts
that predicts the inpact on business outcone of allocating a particul ar

| evel of resources to total marketing-®udget. Second, the facility derives
a nunber of adjustment factors for the average elasticity neasure for total
mar ket i ng budget that specify how nuch the average elasticity neasure for
total marketing budget is to be increased or decreased to reflect
particul ar characteristics of the historical marketing efforts. Third, for
the historical marketing efforts of each of a nunber groups of
qualrtatrvely srnllar offerrngs the facrllty derlves per - actrvrty

- . a . L

o .= o



Sales = F( Any Set of Driver Variables), where F denotes a statistical
function with the proper econom c characteristics of dimnishing

ret ur ns[ 09084p10/se43Ber, since this relationship is basedpPomusana/ 0634 her
time series, crosssection, or both tinme series and cross-section, the

met hod i nherently yields direct, indirect, and interaction effects for the
underlying conditions. [0035] These effects descri be how sales responds to

changes in the underlying drive ri ables and data structures. Oten,.
Chess Feipadbnramditd e ainie {86 FRnineading Jofz3a TRl eeadbbtiesor
case, chBARgIsNBf Rade ahd QusfaAer @ggﬁféhté?”'lﬁf EomBIMAtibhOthd Qoald@nd meta-data
cross-sections or tine-series. [0036] There are various Cl asses of

st at i siefioal theustoidtaiesoinvthiec ater stagppartd theanenfasr efedemnandigenesaitbrapgligiions

differgnt_types of lift factors. In sone enbodi ments, the facility uses a
cl ass tﬁ?qto%ﬁ rﬁe&dﬁ@r tiplicative and log |l og (using natural |ogarithns) and
poi nt imtes of the lift factors. [0037] .ln certain sjtuations, the .
Pach| 6015805 “Tat hoadSuApatriogh pRembela: Bopie Gaipobichidss vatables Wihin
cat einCabio8y (e R Mned BRE AT indfmblisn HBBSCSTIPERARRRL IHdde cbbhbmic
factors known as multinomal logit, logit, probit, non-paranetric or hazard
met hodond[tiod38veatheraand asasorsdith, memipetitiveefattors,| proguat exoxatian,i disyibotion,

ot her tﬁéRes of lift factors dq%éerm'aed in a.v.arietlg1 of . vva%s. Stat?mants
about FaEFNG: 707 ANVARBPES MMPIIGHIAY BYCalorsy PAART: oM HRINEQIBIEINERIRNG A%t y
of ot hgs mMaiReRivetRARPIiDBEE diflire andhofiliné ewrbrdatbiatd i @wpAtade 258168 AxVcBd
data flow within a typical arrangenent of conponents used to provide the
faci | ichanngl devetepment fwads @ndegthetsonput er systens 110 that are under user
control generate and send page view requests 13 1 to a | ogical web server
100 vi[e0t54let w2) k suddatasouhecd furdéhealrivép ataBee siscussgnt absve ape daktrbed in

i ncl ude page_ vj.ew request nd other requests of varjious types, relating to
ocel 7 B iEHGRAYon | BRoReTE STeyges oMb [y PIaadt NGRS G ch R el
about REGREN ARPHhIGhAorl i 8F HTahM]EEd 2Riby bidcdbg! T bution. Wihin the
web server, these requests may either a be routed to a single web server
conput st e or b 0 - ver
compul B S: b, “rneeaehedalar BEFS 0B AEF Frer e e TBEG S B e s
page I3 n{ddf@4R}a \Kditle eamhi lgsore dzetli reots pavwdde sdantiiiedtiom df ehescafietthef
envi ronnent descri bed_above, those skilled in the art wl| ag&[%eci ate_t hat
the f&8Chi 89tant8FB@i nphenBatiba iInGudes, & pet ¢f dPxieChel rASiRHNARM O3 EF B ng

a si n%&cro%‘?&éédbﬂé& conput er system as well as various other conbinations
of conputer systens or simlar devices connected in various ways. In

i di ts, Iy t] { h i
o1 ent04ERc es My b Mes BB SuRusEO B Rt R E o diorms b ERkacy
such asatiiRlthIxek giveeresonelripaata daek.t Typieay, shadata staek e8I DESMbIFRAEIAS-
etc. [0041] Figure 2 is a block diagramshow ng sone of the conponents
t ypi c&ergsianeirpes-aeelipn design| dast rodsnmrediata recordrpnobseepdioBrk th gobins

devi [ Lkt t t d devi
200 iy Tl oS (RRbles AR vl dBB COT S (- Chusr) 201 for .

execut] onput er prQgr . a computer nmenory. 202 for staoring prpgr nd
data MPOFEIReD) ar o BTG oNLe Bodes BEPE VallBRE Wit s g Strdiv B g, POl Sef
hard dfirgevhef tileriags et &xpretd hdagioPaP 86 R sAindthdadtack ars angauby-asaiRbie
medi a drive 204, such as a CD-ROM drive, for reading prograns and data

st or e¢agly laggeshppaiiahles dnih i ggacedenandenh yataakles wndkdagaethedyerovarabes. or
connecting the conputer systemto other conputer systens, such as via the
| nt er j@0158}hi | 6) conputher faxilitt esss acdrktaguhiedarabicde swth b doradyptireizatien.  Step
typically used to support. the operatian of t(}e facility, tho s%lled in
the art SFVICSSRMBIAGER WML SR dapveiness HPSnEeined Sl od ST ry SV
of vargagichyRaTideRee GARf ddamibiRincangith BESt Aaiopg. vari ous conponents. [0042]
Figure 3 is a table draw ng showi ng sanple contents of a |ibrary of

hi st o mar ket i ng f : | i br 0.} U NGl

as ent[?|61g$5913 12? BZO,ﬂaengéélgy, Uégghhcgﬁ%ségngpﬁg%gﬁg gnegé%lg g%%%eosrr;%
hi st omualdiplicativket $algs ebtenmue iscdedcritzar an@ fanstion bhbaseniotxhe dsawbll eist egch
contains a nunber of context attribute values that hold true for the

hi storical marketing efforts corresponti-ng to the entry, including val ues
for a new product attribute 3 11, a cognition score attribute 3 12, an
affect score attribute 3 13, an experience score 3 14 , a nessage clarity
score 3 15, and a nessage persuasiveness score 3 16. Each entry further
contains values for the followng statistical nmeasures for the historical
mar keting efforts corresponding to the entry: log of the outcone 351 , base
352, log of outconme with a lag factor 353, |og of external 354, |og of

. o, . - ~ - - B . o, . - o o ~ o~



attributes: newness of marketing information content 801 , conpany position
in the market 802, nmarket share 803, and pricing strategy 804. [0048]

Fi gure 9 we 2a10fase43Ber di spl ay presented by the facilityPCh/useae61760 solicit
attribute values. It contains a control 901 that the user may use to

det erm ne whet her customer segnment detail wll be included. The display
further contains charts 9 10 and 920 for specifying values of additional

context. attri.butes art 9.10 can be used by the user. to sinultangous
pect £hiveh vaudblecing s aseeiteu g in o e rpoRalib S ins utrecsh orige ane
posi tlotp]q]h@gngkggpﬁgg gngyn@rlée conpany responsible for the subject offer| ng. In
order to use char t he user selects a single cell in the grid

inclu chart u

consi 3§enc cI ar ||rt]§§)?(IEI tri %ﬁﬁt QQ{C‘P@Z@ @e‘g%rsﬁ Fr%rpg"'e'ﬁgyﬁ?%@% LH’a|
user tJ@g&nthmIsttanméd)ryn betreitie canpmmprvataele&aamueme‘ dmvetrhanabtewa‘éfweewttmgand
Iikeabilité of the conp % ﬁ s advertising. [0049] Figure 10 is %ygkfflaé

di agr 4RY'SI wnngqlaatw@sm NGt dhe PesPMIL Br s SHALCHSIEREIS 39T 13 285 er
col | eqhi g ,hqﬁé)? aﬁg about the subject offering to permt the user to
select a formof analysis for reviewing results. The display includes a

contr 1 that th S

nf or Mt@ﬂ rePhti ng 15 TR eS T e Boime e e eliSlorTRbR anc o
i n or dgsembleLthectatarsack nTheidata Btavknedritains e keddrdg of dataebsevalidns and ka
control 1003 that the user nmay select in order to review {)roflt and | oss

i nf or PaPlaARIerY|variaRigst &Q%Cﬁr&@@tﬁ drivepzafiale 4 pecolumnyesiali spl ay di agram
shomnn a display presented by the facility to convey the optinal total

mar ket[0@ bﬁﬂudgéﬁyt hatThehéagilityi Usesy ehgengealigedi ieagt fsouatdse (GLG) eT@Dhﬁtﬂﬂér ing.

e, e 6L S AR R B0 URB USSRl ) P

" mar keinivedifentd, ithe thamgfdigeksCsitiple BhlAtidres PEistis kRowAta SeamirRyly wraumt
1130. The facilit ﬁ has identified point 113 1 as the peak of the profit

cur ve RegessiAa k hdnesame embadimends, i fagiity esqiveriisigulianequsopquations
mar keUSmwgﬁﬁdSSﬁSlgpmgaﬁ“m |k8ﬁ|’i protnem(#%tl ng spend. The hei ght of point

113 1 e~ expecte evel t woul d be produced by this

ot T o aeRne " T " it i el abfipeed ety 8 e Bt SACRL S0 e Fiens”

provi @rglirRdcatdvenak welf £ fﬁé@én@@%hlé&%ﬁwtbm' marketing spend and its
cal cul ation. The table shows, for each of current marketing spend 116 1,

' def"" éﬁﬁt' ny penethjel%pnﬁgd ged ta Hﬁtlwgem t£l£‘e°té?ng§ ' td CYQB4E gt 1

proje ted or t s | evel etlng spen costs goods and services

1152 aetoraneaidedhd dodst smmfnca&nbnatandhparammet eﬂtlrmtetsebasep speritle fpllowing
1153 to, b d f . t

e hdl MBI RO ieBl s STk Yo PSS B CaP R T U R i SR dradhys

level o@ed’fﬁé%‘%‘rr‘e@?oﬁ@@&ﬂa sb@@ﬁéﬁar‘a@té??sﬂ@é to define the profit curve and

identify the total nmarketing budget level at which it reaches its peak, the
facili rst ter r.ket Y/
ot IRV a9t e ROl BT ILAG: NBR PSR hiv BRREAR e
.01 anke . s’tﬁallemobetsofodawen ddeables whivhi dewerhthe blties goealge mé’drr&ng abel liebyt
caI cul ates the el as£| m%y by adj ustl ng an initial elasticity value, such as
10 ROssible RUMORT Qb Ry IafEBDIGS White RAYRTKID 16 BANUERERtASEEEt or s each ti ed
to a particular attribute value for the subject offerlng Sanmpl e val ues for
t hese [QG]Qﬁslt mend) f actldies caiee byRipaas Hepiewsi atdbeesales Tappense THeve rﬁdeﬁhery

Tt neorse SREsERSRRIRGE eohRO8 i S halieRiitel Re s e T SO
t he adjregoneied o they valQs of e ddpnsedlasiicitigrewaessde@rynincludingcadvtising,
the mddle two boxes in control 701 are checked, then the facility selects

t he adir@serrasted detlbrvep anr slastipiy ilesridhary hdapréayelol BRRES.aRECE fPPAWLIRAEt om
check th t pent
Fact orTorpidrPahd BoriSooTo ARRH Rbted RER; ha BEsloh/oREtehan LRA0KE! P

i nnovation colum corresponds to control 704 shown in Flgure 7, the new

i nformati on columm corresponds to control 801 shown in Figure 8, and the
mar ket share colum corresponds to cor@¥ol 803 shown in Figure 8. The
advertising quality columm corresponds to charts 9 10 and 920 shown in
Figure 9. In particular, the sumof the positions of the cells selected in
the two graphs relative to the Iower |eft-hand corner of each graph is used
to determine a high, nedium or low level of advertising quality. [0052]
The facility then uses the adjusted total marketing budget elasticity to
determ ne the Ievel of total narketlng budget at mhlch the nHX|nun1prof|t

S I ] ~ r*° ~ o ~



bel ow. The display also includes controls 1202 and 1203 that the user

use to ident

ify special issues relating

to the prescription of the

may

mar ket i ngwbrdgatsi43¥he di splay further includes a tabl e PRTAG260006875¢
various information for each of a nunber of marketing activities.
12 11- 1222 identifies a different marketing activity. Each row is further

divided into the foll ow ng col ums:
rcent

ftjog t
in thqugﬂmﬁq
can be seen

i deal
1206,

prlnt[

G e |
print

advert

ti.on 120
$'87H %8

all oc

fo kg

) i

hat the facility i's prescr

f
Isﬁﬁg rQ

s for

Tehae, PAhhas, B Taqi 7

0 brand in

YRR Eep!

ibing a reduction in alloca

h&r

on O

hous

RS % dNHSE OFi R
REMNGBBCEMMRhe8RI ABBAbricd M agicah@st HAVBM FoYAt2

PGS AUl PerdCosiBlbn ]

Each row

current percentage allocation 1204,
doll ar all ocation

PIPUH

ayﬂ%ce
Lot
i on for

on

print imtheestimaieg équationdopableéast onaddvémadridbie fronr each clakkocati on to print

marketing is $ 1.85 million greater than the ideal
includes a section 1230 that the user

further
chart report
activities.

al |l ocation. The
may use to custom ze

check boxes

di spl ay
a bar

1231 -

1233, causi

cont ai ni ng Iy

section 125(

IS

'EEc?)ﬁb

lawa ol o

totherep

nﬂ At

Or t

| Digfyiog

\/
acvtiir v

Y

ties. In
B current

per cent age 4
al |l ocation t
nati onal TV,
The ot her r4
process by
Figure 12. Hi
addi ti onal

enmbodi nent s,
user using 4
Fi gures 6-9.
are solicitd

ISe8880aHY t 0 nat i onal TV, b
Saapetionv, bar 1257 for th

K 1253 for the current per
eXi deal percentage allocati

cent age
bn t o

Shade bdVoiczb8 for the idea

Xercentage allocation for

cable TV.

[Relcingsections are similar.

| ®054] Figures 13-1 8 descr

be the

NI&RoETeffigeT 11Ty determ ne

sxthe activity distribution

shown in

J\Msmlén Iﬁea pr ocess di agr

aﬂltna[ aescripes cofftectin

K SRR ?’L”f‘i‘

I r-omt IIC UsStTli I II SUIE

nf ornmt i

FaV¥al I(‘

=-+h

LLIE=) OlI.I.IIlJUI.C

Dilr@'EHWe ang/ érhtéﬂ%c’“&nnlﬂﬂﬁ?ﬂob
pyafigplest he user for the sub

fXattributes 1300 for which

val ues

ect offering. [0055] Fiqur

a)

=

14 is a

process di agram showi ng the derivation of three derived neasures for the

subj ect offering:

der i vq@OTBSYs Ur Fheasiastistyi updrbased

Figure 13 pr

cognition, affect, an

4

ovi ded by the user for the

d experience.

subj ect offering. [0056] Fi

The val ues for these

a8 bty rl 4 laddbaid bi BiniRg rAbe8 dri
gure 15

is a tedaAteltigisaghbenfadiliviaieo éecwetsrth@ﬁrawtqa?@hdﬁdeuaﬂueyoalar@c@% parametesg felf or

 For ‘B

SO (M, LIS

rél%(&fjc @tlfgxré&“ﬁo?%h

& bbb bfiticor*

ferings-assrgned a

hlgh Gegitd nnaslatd.e and nmedi um af fects score should be assi gned marketing
resources in the foll ow ng percentages:

news pagey
5%

actIV|t
cognltl

6910% 16
d|rect narke

0% Esenest dtrheeeoma nengrisu

?dIO

12% onsorshlps/

TS fatJOoRTealibed RiATSNBA]

TV 44% print nmagazi nes 12% print

gaf
%

B
event s ot her 5% and

W %cohnbiendetievs gy ds

street

Ee abbeace otslaiisiical ipsoljagednendingesarial goirelation,

inBafly 470 bidehy cljdifhdl EiRoRE ek odeciitci & 4R ety ficator

mar ketig rig” atfroedsure@myaRnmedethnigbes! imieampst ISRt FuatityembasiifestePtias &ss

di agram showi ng

15 shde dneivicdh@ wéatissicabrel@biiinindreagh spepange eoafiicteandrse16uoh fFodsey wi

gpran1shomnng how the facility determ nes doll ar
h marketing activity. The process 1700 takes the

e,

oo afsbandnBaREERath
dlgeOn °S |f|ed b u
Eéfﬁeﬁ{’%@dﬁ?tt et WEoRRIK csStenis hec b il A

how the initial allocati

ion specified by

di vi de
& Raam&ser

the table in Fi

%ure

ive

Gkl

users ré&mrﬂnﬁﬁb{ﬂﬁbbﬁﬁqﬂﬁsﬁﬁﬂﬁléh‘@i ﬂ)ésé’ﬁ]défeﬁﬁseé‘étﬁﬁateams%@armlﬂfmm% number

mul tiplied by
cust orgérobganvations. Them spabeqyenteabseyvationgrasera

the adjusted allocation p

ercentagiato obtain a frequency per

Ch pnehais® tioyes [agsl parameasar

and cost per inpression to obtain estinmated spending for each activity.

[0059] Figure 18 is a process di agram showi ng the final

adj ust nent

to the

results shown in Figure 17. Process 1800 specifies scaling the target
audi ence up or down to nmatch the total30rarketi ng budget determ ned by the

facility for

t he subject offering.

[0060] Figure 19 is a display diagram

showi ng a display presented by the facility to portray resource allocation

prescriptions made by the facility with respect to a nunber of

subj ect offerings, such as the sanme product packaged in three different

rel at ed

forms. The display includes a chart 19 10 that graphically depicts each of

the reIated

SUb]ECt offerlngs

e . T

pack A pack B and pack C, each mnth a

o "



10) Reporting of brand/ client results 1) M ninum D stance Matching [ 0063]
(1. 1) Using the input questions for Information (Qx), Affect (Q) and
Experi encwo(2@uyos1438e facility classifies the brand/ cli ectr/useenyioni7é@t i on
needs using these 3 dinensions and a 3 point scale of |ow, nediumand high
(coded nunerically as 1,2,3). [0064] ( 1 .2) The facility can allocate
resources over any of a Iarge nunber of connunication touchpoi nts, al so

known onnunlcat ._For each e faC|I| onS|der
e csERRiIE espoied "R o dlcov o, 8 reit fabs Rrbipblendor ahalfse
expermq@ggyﬁbﬁen5|ons of brand/ client connunlcatlons [0065] In selecting
communi cati on channels, the facility nfnlnfzes the "di stance"” between the
conmu on ds t h c j
cOmMIbARHIOT HEPOS L {8 P L boRHRIEE ek rd MRS o niaUSHAR) i
el ast icautalkiy, suvh asital Haosmanitest am'mmet@tar@% 1¢€066] Di stance is defined as
the sum of squared differences (SSD) between the brand/ client need and the
nmedi urpothZinnelg) D stiaRCceqrired/REtsRcAcgahofRsinduasd Cognition) L2 +
(Medi um Affect - Brand Affect) L2 + (Medrum Experience = Brand Experience)
L2 L denotes exponentlatlon 2) Met hod of O assification [0067] The nethod
of cl assi ft+eatt+on—+s—deseribedin—paragraphs—t—1and12above—3) he

met hod of | SttstRal Didgheswesn traditi onagRedgrited and |nternet nedi a The core
out cone egg& on 1S defined (elsemhere):ae Qui cones (" Base Qutconme|) * ((

Resour ce A :Jgé/té gélbésj:é - C. Eﬁ&OULCe tz\ka-ll',féﬁagiﬁ y0r<? 166@ /.:\ECII tTanal

resources "“ [ tne— 1 gnt |a||u Stae: 6o/ ||c act+ty—conptnes
traditionebutgﬂmyéanEﬂuat=on 3 as the Q gga. Q ~direet—path—HnkiAg
resour ces Qﬁ nﬁﬂﬁltrynrmc rnnﬁq] The facill |¢Q¢ﬂ$@b|§rl|$i\€elf his mpdel to ingl ude

the interpndfUSMap ways: [0070] Method 3 passs to add and include internet

metrics fp@rargdrne di spl ay and paid searpdssi n conjunction with traditli onal
medi a ( TV, URitiRdots Radi o, etc.). [0071] NatimchrBy 2 is to al so add and
i nclude one or nore variables/netrics for internet "natural™ search (VINS).

An ex30oi JOf pej ur alTreereHily tsrationsandaarcom-Tehtic Gaarsédkihgt er net search
boxes (as distinguished from i npressions and clicks). [0072] The facility

then Pdf?@j“d @Bpk'cﬁfﬁ/eﬁvgﬁ |esntweté>ate Reby @%b.ﬁa.mémér%%aets and
nat ur search is explained by traditional marketing and sal es

r eSOUIOOHQSND.IﬂdIBgI equadionsotre be Es(imatetl,t wbews |agssave decludedtior Inet Thesfacilites,
nat ur al ur.a rch = F (traditjonal resourc |nterﬂﬁg

e coutonB S By ARG a8k BEeP of Sack! sARtidefd haulafRRy ARG ispis

Pract |C@abldéte rEEHRS i e bsSR%. resources drive consuner/ market attention
and di scovery. The discovery behavior is neasured by the natural search.
c

Sub
SUbSCqaTISY | ISHIRAFPEUATNACPNAR R LLBRELa Sk SARMGESchmnie SINE fro.
pat h dagibtyi willsseiderant cedotiemehe arfanalaerqumldnownh hiee "tespiporsibleot-valbes for the

econo m zation. 007 The f ilit Iles va |n resource

| evel arPPHﬁé“’f‘JHé Qite &%Wﬂah Q }é’&ﬁ/P & PBBF'?P% &lﬁ%t?‘?ffﬁspc%‘ Qel d
out Co%t@ﬂﬁllbfﬁ? ‘ARhd ehd BtRA88RC] at ed elasticities (for dimnishing
returns) and t he associ at ed narglns and costs of resources. [0077] Also, in

ai a SITTSI o oA Ao FERRRERY sh SRIGOPR el Parlie FOOTELARAHEE Ry

Sear cimay bastriaightionweichy adapmmeEXtéerbme Vamipugyweys. ¢, nmonent um
internediate or interimbrand netric (awareness, consideration, buzz) is
handl ed using this 3rd equation nmethod. 5) User-Specific Milti-Source Data
(USMsSD) [0079] The demand / outconme equations require data inputs that are:
Brand specific; External industry specific; Data for Marketing and Sal es
resources; and Internet specific data related to the brand/ user/
client[0080] The facility is unique in bringing together these 4 data
streans for the purposes of demand nodeling using the 2 equation nethod
outlined above. [0081] 5.1 ) Brand data typically includes volunetric

sal es, pricing, revenue, new custoner counts, existing custoner counts,
custoner retention, custoner attrition and custoner upsell/ cross sell of
products or services. It also includes industry and brand/ client
attributes fromthe i nput questions. [8082] 5.2) External data includes a
series of external factors and drivers. Typically, these include el enents
descri bing econom c conditions and trends as well as weather, conpetitors
mar keti ng and sal es resources and others. [0083] 5.3) Marketing and Sal es
data includes various nmeasures for resource inputs. These can incl ude
resource spending for comuni cation nedi unms/ touchpoints. They can include
physi cal measures of ‘resources for nedlunsltouchp0|nts (tlne based ratings

-, ~NNSs oA




231 3 for specifying where frequency data for a natural search and paid
search is retrieved fromand stored. 6) Intelligent Data Stack [0089] The
facility weesiwises3dat a dashboard user interface shown i RCFUS2000862060 23 t 0
all ow users to select the appropriate set of outcone and driver data, as
wel |l as financial factors to be used by the facility. [0090] The facility
then provides a data input tenplate for each data class (see 5.1 , 5.2,
5.3, 5.4 above). [0091] The facility Lﬂﬁ@ applies a set of quality and data
scrubbing algorithns to verify for tH 8r the overall conpl et eness,

consi stency and accuracy of the designated data streans. [0092] The
facility then transforns and | oads these data vectors into the overall the
faci | \y¥ i x for nodeling (MOM. [0093] The row structure for MOM
typically involves tine dinensions, custoner segnents, channels of trading
and/ or geographic layers. [0094] The colum structure for MOMtypically

i nvol ves final outcRgg vari abl es,. i nt ernedi.at e ou&cone va&&%pleg and driver

W4ri atles (seefsMMetnod K™ as CoMpling " FySteimy des COPRIUSLY |4 ggneration
so-cal i I i td K i I i
speci f‘%qgg%léjggé Ogggﬁﬁﬁl%%ltr@od@ af;@é%rtn%t‘?gﬁt@hﬁg %@%fwlm’?o eldﬁz Dr |t %/H;rg? asllogratlng
Coef 2*parifularn leeel2)of restnet8s td differéntemaietingtactivifie®axmpiend:aci | ity applies
generalized | east squares (. S% net hods for the statistical estimation of

ch
the various eqlRRG'BAG2 F{'B@&MO aryRianstiomIaWs¥onst ruct s any necessary
"dumy" vari ab ' [ Lacludi ng seasonality. 7)
Intelligent Es!trm?ié%% t*vgoogg?e ﬁﬁg&@g‘é‘)}f Io?otgéwialrt]lgﬁ%'des | i nkage and conparative
met hods across the €@aretohadfea phdelitg of Chhdidatedsvertvasiabil, retriagingst valge for
t-values and G.S estinmates of nodel/ equation coefficients. [00100] The
faci | ith§ capaidate drivaryasiablenas itoalais wobeshseraion; 40 CM vari ants and

mothots for o) BEaeai Bl kst blic' CHAGEyATREL PNk iR, £ 8, IOEhE ™
(best ,outddreavaridblel &5i¢ el gfisi tBrh& Dbsefvatieaponse coefficients (response

el asticities) for economc optimzation for resource levels and mx.
[00102] Thi s sdebidgithevarigblgetadues reidevsd tnsshe phservetigns, tesligaling, an aguation
absen of Lticallinearit. t he absence of serial .cqorrelation and.. .

ol 2ot 1 s hE BabRRRE Hiere IERS IR Rrichid, diieid haidh 85 0ieeeptsing
Pr OpeFoN&Ey HriRle cHndfithaté RPEE U XPabIBS%HMd ve) - 8) Dynamic Native Momentum
(DNM [00103] As described above, the word counts and word count clusters
rel at ed and deconauctingostatistieal ndingnastinsabn stbar estimateidudquatioh sl dradidgte the
concepts for brand nmonentum brand quality and brand i mage. [00104] The

faci | I@SYMAleL §AHAENt hese word/ semantic concepts into driver variables
which are relevant and used within the 2 equation direct path and i ndirect

#ei Foa- quer 08 TRRHBG YT SR 4r SRR e Efhaing 15, BERarRPR; Bebla

pr odugfeneralizetéast-stpkegotechaidiet he brand/ clientsconpetitors and counts
related to nore generalized thenes (for exanple, hybrid technol ogy vehicles
vs. Lexus RXH). [00105] The facility includes dynam c feeds of word counts
om natural s j - |

Ghher & My Spacane HalreBRXAaRE TN IEich P11 AndRand diver GRgs (ARhEY
devi ces.canditdé] dibiyl gatiabler eldsgpi axal | whereity regtintatignyd epaforovedyainugr the

i nt ernet tr,afch. The facili t% uses counts per "x" mllion querjes. 9?
Dynanmic@NERRINbithal 2k Ieast Qisheatdigais: diyer yaraPlitol el diapridaie fityer variable
For ecastdNauEORAR S nbRedrdChbifickeriises the 2 equation nmethod outlined above
to construct top-down optim zation of brand/ client goals relative to
resource drivers. Drivers here include both traditional marketing and

sales, as well _as prici nd internet resources. 0108] .The facjlity uses
B b dhrect competRENSH O ABTRd rHTEkL I £ CeRI A ParsA ke SuRaY(Bes)
heuri g4 qﬂyé i i I t i @S QHFi
drive?@l. 0(g(é)r;%T eafggjci tybﬁeﬁgf‘ﬁ"ﬁg%?mgfgﬁgﬁa@ e%@déﬁ){ﬁig’%e rgr"? %Q tgs
[ 00102pnHiantavilh atjeasidivadere-datsinineddusindssoratatisBobkcdrdidencandles! i ent
out cones (see Conpass SMB, Conpass Agency and Conpass USMSD/ DNM herein.)
For exanple, in various enbodinents, the facility displays outconmes using
one or nore of a sales response curve;32a profit curve, and a current vs.

i deal bar graph. [001 10] In various enbodinents, the facility allocates
resources across sonme or all of these channels, and in sone cases

addi tional channels: Tel evision Myvie theatre Radi o Newspapers Magazi nes
Print articles Custoner nmgazi nes Loose inserts Internet advertising

I nternet search Brand/ conpany websitesEnmails Qutdoor Home shopping TV
Product placenent Airport Public transportation Sponsorship of sports

ey ~ = . e ~ a2 Y Y P



Recommendat i ons from professionals Video on demand Vi deo ganmes Strean ng
video Interactive TV Spec text table "ACE' ADJUSTED, MJULTI - SOURCE MARKET
RESPONSE WOABTVGIMBY LI BRARY [ 001 11] Market response op®PCEiUusatioo676WRO)
typically requires best, linear, unbiased estimtes (BLUS) of resource
response elasticity paranmeters which are based on data which enbodies ( 1)
adequate variation in resource levels and mx, as well as (2) adequate data

observations. 01 1 I n. sone enbodi nents, .the facility uses a 4-ste

B8k hodh 1 or conpF HETBCLE! SR darudneyrcanads ng arphieg i es it s dhyto
Cr 0SS chASRIME Brivedvdraibly vaiaka anthR8shiG/idriable VAluSO Bt MBAEItABEE Fotribh&Y to
facility retrieves outcone and driver data fromeach of a nunber of

t hi r dvphdate the @stewtedisonatien.pr edef i ned tenpl ate for each source to guide
the retrieval and mapping of this third-party data. The 4-step nethod uses
of ACE-L neta data in combination with 3rd Party data on outcones and

[dg) verss that | $heomstidest clafh OB SwisdrefNire §1%{5§>pd>ft Soriticting eng@stichNdé@hdstics
col l ection and reporting processes that mght be followed by different

cl i entos+ihe esiimaied egraiionato validate the estimesad egueiien futhermampises wquiring

or oss- 5 st Sa Aol S fared fTaHRIG "R YR A EB e orary.
optim zation. This overall nethodology allows and neasures ( 1 ) the pure

effect of resource spendi ng@én sal es outcones across a w de range of cross
Is7land 7and crosé eempuUiargeaaakipt Medikinamhqse) carienisngrities agforaputintnaysted ays

to defj "C i A - . S0
enboafnrs- & ThEMpg AP REYSuthid hdferim orREReth sokliay i atieOE: kve! of ¢
cl i entgesiand forardafferiraPmat wilnbe Yeperaioe byralieatng® bhflculitevis!s f datroEsto
that is obtained fromthe client in order to generate recommended resource

al | oc &liffeyaBt M@rketing agtiviies, thenmeHird eBBESINGhi's can obviate the need to

col |l ect outconme and/or driver data fromthe client, often saving
significant ti necewvidgrgdomaibesf obddrvatiddsuram daser; [ 001 15] There are 2 nmain
cl asses of data for nodeli - out com?s and drivers. For econonetric

model i ng, the tﬁ%ﬂ&wotqrj]glﬂ%alq@“t {f 0P88YaHBABI ned ti me-series and

crosssection dat a. Q 6 b - [Wals : S
(dependent vari abl egé}’é'a&ééfu{gguréln gwgi%‘é{jlg%é] g@?elrﬁ%ag?éo@@g%ngg%rj\éé\jgéﬁgm
for thee kanadidate deverivegiablenas heelatdy @rthe ddd@ivatioh; For the Mul ti- Source

Li brary (MSL) and resource drivers, ACE uses a range of independent

vari abl es. [001 18] f@t each of miclepgePNet QuisBG Mariaklearetievinged evadig Jeir the

from 3r : r oV der.s. e, data series on nedia spending
by ti %éﬁ%d:rﬁ%g%ng%%éﬁ P?'%%%ttlgéﬂg§hagi(\%‘§kbf nmedi a can be obtained from1 or
nore 3rd PartyyusgraesaribBledlias eaeldttioddite bb@e%ﬂ@@éwestiﬁmﬁg?aﬁ e@lation
tracki ng, pricing, channel funds, salesforce, retail store conditions,

of f | i lealnigtales ity candidaie drivemeanaitenip e aricomesvaiahlaitn piodese coeftiaeals
[001 19] Typically, these 3rd Party data sources (3PDS) have known or well
under i?%%#@?f%@r%ﬁgé@ﬁ?g'g?f V/%”qq;g%’la} t-specific transactional data
(errors in var b@ﬁdﬂ@@tmgs§%ti§ﬁé£v‘&iagh@%‘éebn th@eéﬁjrﬁatfeﬁeéﬁlﬁ‘&tﬁ)% % %0880 Hd ¥
t hought to be consistént. [00120] "The cross-sections in the Milti-Source

Li br aregtioatsd squatiorbr ands/ servi ces, geographi es and nore. W apply the 3PDS

resource drivers, defined consistently, withinand across the library data

for the brands, etc. Effectively, the facility elimnates data variation
igBle t 8- di f f er enB8s Mediam D gk i dveraisr 488~ BBMALENG cisi dsriormadeusing a
Adj us L Lot P 121] the basic nethod is to define Sales =
Base Oﬂ&@??%@s%ﬁuﬁﬁ%%@n@%@mCe) L Elasticity Paraneter, where L
denotes the natural exponent. Sales = (Base) * (Resource) L (Delta) [00122]
For each brand data record), the facili téﬁdefi nes its ACE scores on a

55 Z@m e - foﬁiﬂ%reri@ewm?f, caigni’t WoRT]IC) then @stimaling diceerfemedy o stagkingome
Soner (TEPE" phPRGrRCLbULY 1R Sechfifigh AEhflialert nBfieidff tédinidle b Y, spivi

usi ng simeltdrddusreaqaptopeaisingcaBL8N380E, demaximumridkethacsd nathgdsv t h respect
to the conbination of a single brand and a single marketing medi um
Elasticity Paranmeter (Delta) = ( cO+c 1 * Affect + c2 * Cognition + c3 *
Experience + c4* Local ) . [00124] The3Xxoefficient cg-c4 are determ ned
using a |l east-squares regression analysis. Each record (cross-section) in
the Library uses and includes the ACE-L scores. [00125] Practically, what
this neans is that up and down novenent in the elasticity due to the brand
characteristics, and the capacity of the nedia type to carry the content
related to affect, cognition, and experience, is permtted. [00126] For
exanpl e, increasing the Affect score needed to notivate the consuner in

.= B Y —— - S - o,



i ncluding a business result, such as sales, fromthe previous period as an
expl anatory variable in the equation. USER | NTERFACE [00136] In sone
enbodi merwe,20tos143aci ity presents a user interface for Psoltiseowioszy3e! i ent

i nput and presenting results as part of the ACE process. Figures 24-49 are
di spl aydi agrans showi ng a typical user interface presented by the facility
in connection with the ACE process. [00137] Figure 24 is an account | ogin

scree sed by_the user to obtain access to hei r cou . [00138] .Fjgure
S8l chafb o or oTNE TESHHENG ¢ 8 arS e Brshg! IhasancABSNvar brvaRn fAISTBlR
new cly %hdﬁﬁi@aﬂbfver[ 08439k E|£@r Gark GV r@stl‘h%ﬁfgo B@r@érnfé?f Lﬁrﬁie@CEHeﬂg
the client's industry. Figure 26 further includes controls 2602 for

sel ectdongtraindrihainehdeasirorsusakiididte ofriveatvariablgi inabheh faamatiasite fdsiventvariable
third-part rce be used. i the ACE anal ysis. [00140] Figure 27

inclu %Hgf@?\? %E)Ipﬂczree% ﬁg'%‘& defining a variety of stages for the ACE
process. Figure 28 contains controls for creating and defining one or nore

projects for the client. Figure 29 contains controls for entering
fctidnt ilflyi ng datl aeamedmrraomlatm dul, a\me@elm tb@tSteH? obgmquqtin@mtet@@%d@@ﬁostlcs

cour o2 HE° el B IS BRRlE B P Rald ctlond SMidlees LBihing

Fi gur Qo&]dlaﬁbQWﬁthaatrléﬂﬂrtWol preigabimig et tRismessaitstaiagiedr €enfridheeatiiegns to
different nmarketing activities, as well as the current business results.

Figure 32 is a report showi ng a recommended resource allocation in

arl on to L I i t
E%eatiéaai 11 er SRCEEIRFEbL PRERL ffufvt SR bHgHp ARG e RalBR ety v
r ecomyandirhte BE0sH Riadld oglabk end ARcovdklvariabledlnes Bot emohhshpseiaadest foor
different possible |levels of total marketing spending. [00143] Figure 34
shows Validale the estieiedRIUaEAN.t 0 be answered by the ACE technique. [00144]
Figure 35 shows a direct path nodel in which different marketing activities
are understood to independently drive business performance. Figure 36 shows

Rie]i ndi3ect pafThenmddiun of bhimh7 cehémim thiey presp of cmdwhgrmatwteaua@ghasw
to drive internet searching, which in turn drives business results. gure

37 outd'} HEseaiMalesl Saialmn BryAickes i asim3iad equslies Lihe amelees Eﬁg@ﬂm
0014 h
odel 1o ES R SastR Bl MR R e eSOy Morntrh o RIa B torary,

of different forns of marketing activities. Figure 40 shoms t he
quantltatlve extent to which certain marketing activities interact or

siMer di4ze when PoyBere 6eBYAYERT. MemRtes 2oHedinglis SIORBIaR I RRA Gneratan

f tt t
e i‘&%ﬂfh‘ﬁf@”‘@%iaa% rUBETRE Frpbf (AC I BF BbhAaa By ARG IRaf WIER Generated,
i ndi réIytaIimIthngmmrtlsulaf m@zms]of I-?egwreeszte diﬁe@ntbvmamnegtantwftlesepim enfard

the sane cI|e : ﬁ d? E R}rlOd The first set, entitled "SCENARI O
srﬂ?\ﬂ?r‘?@@o a&?ISHHS YrgcOMmisEidier to reach a particul ar revenue
goal with the small est possible total nmarketing spend. Figure 43 shows the

current al |l ocagipwalityedfzalisgsvationsiieceived éiotm Raiselr; of revenue. Figure 44

shows a reco nd al l.ocat.i,.on ared with the current allocation.
Figure 44 fu?nﬁg %iﬁﬁﬂé Pﬁét@%ﬁﬁﬁﬁggoé gﬁg?@WBB Shet ween the current

business results anﬁséIUPaIﬂE&“%f REAGiIdaRS Bl sr {?ér%Bléé %& arvding fblef’r%rﬁ&ﬁ@ﬁaﬂte

al l ocation. Figure 45 shows the anticipated | evel of business results for
each mﬁwermmmnﬂeasﬁtmmMeb$o¢heob$awan®mket|ng spendi ng. [00149] The second

set of reports, entit|ed "SCENARI O 2, ows allocatjons that are qpti m zed
"h order to maxinz8t lewét 056 BULGEP Mariap o dng 88 SLuRL 126 LR G RIS e

Flgur%U@E1§ d allocations for scenario 2 conpared to the

bUS oo ng‘@ éf%aﬁa draftth 3 gf‘@% Qﬁ‘% t%fs e a"rf&?&&[i e‘?'\i’atrfa)éf‘es to
usi ness resul om tthe Teco i oca 1'on. gure

of a nwelitcohedidriapteend produde vasfieicnng ferpeach o6 the\oehshdabeltdrmpeatueblles
busi ness results at that |evel. AUTOVATED SPECI FI CATI ON, ESTI MATI ON,

DI SCOVERY OF CAUSAL DRI VERS AND MARKET RESPONSE ELASTICI TIES OR LIFT
FACTORS [ 00150] Figure 49 shows concl usions produced by the facility for

the client. [00151] In sonme enbodinents, the facility perforns a nethod of

aut omat ed specification of nodels, est34mtion of elasticities, and

di scovery of drivers using the framework(s) discussed el sewhere herein.

[ 00152] The facility first obtains the client, business, and/or brand goals
internms of profit optimzation, volune or revenue goals, acquisition of
new custoners, retention of custoners, share of wallet and upsell. In

conjunction with these goals, the facility obtainscross-section neta-data
related to t he plannlng time horlzon narkets geographles channel s of

e e oy e o o . . N Y



[00161] 9) The transformstep in ETL perfornms the specified transformation
and assenbl es the data stack. The data stack contains N records of data
obser vat iwo0sMd1443expl anat ory vari abl es. Each candi dat @Canise@9/0¢2180 abl e i s
a colum vector. [00162] 10) The facility uses a generalized | east squares
(AS) technique to estimate the paraneters, including fixed effects using
cross-section weights. In sone enbodinents, the facility stacks nultiple
equatigns; .this jis known as . .Seem ngly.Unrelated Regression (SUR). In.so
enboaiitiedh e defate oty auoy eauafionis BnEbalechuring i Safabh bl il
or mehiwe didepldildped nmethods. [00163] 11) The facility uses autonmated
macros to conduct each of the steps outlined above, as well as tables and

gr aphi cal outp . ] ) ity l.t{.-,g0al seeking

met hod to sel e@@@ﬁ%%%%i,ﬁ@éﬁqoflﬁ%C%ﬁé@aﬁepéﬂ?’?rﬁ%gﬁbﬁééhg par anet er

estimat es basedt st RofPhtiNivhaneiaddhesis eduulelf geldra’d vem: condirtihgi statistical

busi ness logic, statistical quality, and stability. Each objective

cor r eshrgnisticd on sibe demanalr generdtoni eguafio 1e5)yalidyte Hiledideganchegenesatiay s

the sane, .sinplicity nmeans that the facility uses the smallest set of

dri vePW8PP3bl es whi ch deliver the other goals, meaning the |east possible

nunber of driver variables while covering the main driver classes. [00166]
4) The core by LS A t sal ' ' :

o2 Fncr eadt by Tap,TRL ook mbfreg oo C ARy S Fing 4 dEmaRuTichefiton

These egoation idates stwetugoicepreelitt hiye tdvel vhbemantl fohan réepogdkatelvilidia generated

oo e RS 50 s 3 SHBTRSE S BB LB S

eConOchn AR hakbras ha dalsthi Gl fUAHRREBMOHBAIY dn 6REAYEXIbrakyraddi ti on,
t he nurreralyca?@@% gngﬁg%ut e resour%e (ﬁ'/i vers, egleg@ pri %‘?ngl,?y(mjsatwbe
positive according to m croeconom c theory. Also, price elasticity nust
have negative sigqp. .[00167] 15). I n _saonme enbodi nents, the facilit ,
Filor d6r ates aindiEBRr oM GorPrbnD s e Tas CoRaY deitiay idiegrachydeheraton
one dréqy,g[ioﬂaédrﬁp,lign{,{om each class: [00168] The elasticity library used by
the facility I's a database of sinmilar nodels and elasticities. The facility

I i t hat . {.d ti ' t fall wthi
The range of ol SelYED &S ABMHES: ol Rl @ ed: M brary Tor the
associ ated braps QANeSQnwocs thBpRirdRydf ddd8mlibnd @lediftyy 4 aatd staxk TRy

statistical quality-i.e., confidence |evel-on several "dinmensions.
t he alosémobseivations asdiexplanatallvansbliesdyudi ng serial correl ation,

collinearity and widely differing_ varianc het.er oscedsasticity). second
qual |ty i n cator | SFYNG & A 807 SRy e STVerc i aRacs Trisissto e

i mpor tRbnaudht b¥gneasures tend to be the individual statistical
reliability of each response coefficient (i.e., high t-values with
correspondi ng | ow pretdbvieg) a [Valle’ Opr 1Zh dhicohaei Variablasassieselates to the
stability of the paraneter estimates using a recursive w ndow techni que, in
whi ch ORSBR@dORpdel is estimted using a m ni mum number of observations.

Then subsequen%ls‘%gﬁw a io%'?r?arﬁf %le?l@pﬁfém %ﬁﬁ?lﬁ’én i PBatedNfhe candidate_driver

par anet er st abi I s¥assessed. Insta y is discovered, Tty
f 1 ags vahiebler ebirenvfiiconmenahiysiile itotosesd icosfficldhdd Td thkSgandigattadivdrtwariabio
conducts standard tests for endogeneity and causality, such as the Hausman
test s the @@plreyalpggsetrieved fotheabsernyadionsganded stati stical di agnostics

o . 0 B S A, B A S RREAP cpanon

conbi RatidMeIheldedidneyenaationlegsaans. correspondi ng equations to be
estimted, where lags are included in k . The facility conducts estimation

and classification of each candi date equati on and "scores” the candi date
ketjat ive to thdheulneathatiook.clfie01b] wherein the estiplatingcs wertormied liggioness
and stati stical cc%nfidence rules, the facility will select and reconmmend a
final 9@&853"283 GRS P QURECH A NWEsi bl e t-val ues for the Marcom major
conponents (offline, online) which are consistent with correspondi ng
elasticity library "norns" and neta-data. [00176] It will be appreciated by
those skilled in the art that the above-described facility nay be
straightforwardly adapted or extended-3: vari ous ways. CLAIMS W claim [ci]
1. Anethod in a computing systemfor constructing a denmand generation
equation to predict the level of demand for an offering that will be
generated by allocating particular |levels of resources to different

mar keting activities, conprising: receiving a plurality of observations
froma user; for at least two of the plurality of observations: for each of
a plurality of candidate driver variables, retrieving a value for the

I o, b o - - - o Y o,



using the variable values retrieved for the observations, estimating an
equation that relates the candidate driver variables to the outcone

vari abl e wo 2prooduse coefficients for each of the candi daCe/useeo9ms2730

vari abl es; and conducting statistical diagnostics on the estinmated equation
to validate the estimated equation. [c8] 8. The nediumof claim?7 wherein
the estimating is performed using a generalized | east - squares techni que.

09] 9.. The nmedium of c in the mat i ng i s, per.forned

ok il | SNE BaLe BheIaAts WiseBasath ! rexAarisBis ST Uesatdis falls
t echnijgides GarRidse! Hity \%rl’&HIé W%rﬁﬂwtérelﬂsestﬁhaﬂ]g?%%erf%ﬁha\%d Qﬁdéiatﬂem‘m
I|keI|hood met hods. [ci o] 10. The medium of claim 7 wherein each of the
candi danetrdint \tbat ahl¢adhl arre cahtislaistdbivar varidblgatne edel aandidate abiver clagieble
and wherein €t|nat|n i S per& d under the constraint that at |east one
candi &at% QPP %?V%%PO K% i°h° Qberp candi date driver variable class nust have
a non-zero coefficient. [cii] 11. The nmediumof claim1l, wherein the step

of conducting statistical diagnostics on the estinated equation to validate
kera esid mat ed dhaaneihwdcimbains e, tuetrhuerszbﬁ@rl@mgoawmwae the estiatedaguatiamto

P EeBRE Arfa ™Vt Ts, Qh1uBh Ancduihe SAPBPRS IS Hof Bmonfiifbed FetrigiSd 1o

candi dati@aterihe fenyaid &raveh éesaaesl out cone variable values not anpng
those retrieved to validate the estimated equation. [ci3] 13. The nedi um of

claim?7, wherein the step of conducting statistical diagnostics on the

i ed equatd %iﬂ : h | ﬁae I fur g. : ri
BRuT g the- dbBTRBol U NT oh Fupdn s o AL e Bar i d b BB S5e
from aym ﬂieaaéthYQénémﬁdSrY equetiédh td4alidsiRetiy deRa@dCgemBIaBon NERIBLIbE Further
collectively storing a demand generation equation data structure to predict
t he | SPBIPTISESIEMITING Hre glenanc gengratioa equationpalhavidrmtiee BHaal dloelastieiy
parti %%lrﬁt%f Gélnsel%tlcrlt?ﬁ%t’érges to different marketing activities, the
dermand "generation equation data structure conprising: a pIuraIity of
observati ons recelved froma user; for at least two of the plurality of
observations: a plurality of candidate driver variables, and a val ue for
the candidate driver variable as it relates to the observation; at |east
one outconme variable, and a value for the outcone variable as it relates to
t he observation; a demand generation equation that relates the candi date
driver variables to the outcone variable to produce coefficients for each
of the candi date driver variabl es,where in the denand generati on equation
is estimated using the variable values retrieved for the observati ons;
coefficients for each of the candidate driver variables; and at | east two
statistical diagnostic results generated from conducting statisti cal
di agnostics on the denmand generation equation to validate the demand
generation equation. [ci5] 15. The one or nore conputer nenories
collectively storing a demand generation equation data structure to predict
the Il evel of demand for an offering that will be generated by allocating
particular levels of resources to different marketing activities of claim
13, the demand generation equation data structure further conprising an
elasticity library. [ci6] 16. A nethod in a conmputing systemfor
constructing a demand generati on equation, conprising: receiving a
plurality of observations froma user; for at |least two of the plurality of
observations creating a data stack conprising data observations and
expl anatory variables by: retrieving a value for a candidate driver
variable as it relates to the observation; and retrieving a value for an
outcone variable as it relates to the observation, estimating a demand
generation equation that relates the candidate driver variable to the
out cone variable to produce coefficients for the candidate driver variable
using the variable value retrieved for the observations; and conducting
statistical diagnostics on the demand generation equation to validate the
demand generation equation. [ci7] 17. The method of claim 16 wherein the
estimating is performed using a generalized | east-squares technique.|[ci 8]
18 . The nethod of claim 16 wherein each of the candidate driver variables
falls into a candidate driver variabl e3&l ass, and wherein estimating is
performed under the constraint that at |east one candidate driver variable
in each candi date driver variable class nust have a non-zero coefficient.
[ci9] 19. The nmethod of claim 16, further conprising applying the estimted
equation to candidate driver variable values and outcone vari abl e val ues
not anong those retrieved to validate the demand generation equation. [c20]
20. The nethod of cIa|n116 mhereln the step of conductlng statlstlcal

N L T I Y 1 . o, I M Y 1



