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OPHTHALM C DEVI CES COWPRI SI NG PHOTOCHROM C MATERI ALS
HAVI NG EXTENDED PI - CONJUGATED SYSTEMS BACKGROUND [ 001]
wanieausiznon-1i m ti ng enbodi nents di scl osed hePeTmsS2006/012978
relate to certain ophthal mc devices conprising
photochromi ¢ materials having an extended piconjugated
system [002] Many conventional photochrom c
mat eri al s, such as indeno-fused napht hopyrans, can
undergo a transformation in response to certain
wavel engt hs of el ectromagnetic radiation (or "actinic
radi ation") fromone form (or state) to another, with
each form having a characteristic absorption spectrum
As used herein the term"actinic radiation" refers to

| ectr tic di_at i ' C |

CcryBTGLIVE BB oV NG E AR B giFpuR
state to another. For exanple, many conventiona
photochromic nmaterials are capable of transform ng
froma closed-form corresponding to a "bl eached" or
"unactivated" state of the photochromc nmaterial, to
an open-form corresponding to a "col ored" or
"activated" state of the photochromc material, in
response to acBAGRGRQVY QF,TEEOINV&@T{S% back to
the closed-formin the absence of the actinic

Field /a8 Bivefilod N response to thermal energy. Photochromc
conpositions and articles that contain one or nore
pHBloe imybmtion is diveated toxdrgstallioe saliompis of pHBNOERPsrEagboxamide

compesflaaet S AFHE! Frst GOHEPar Peosry oLpEhER Y pAse Hiafied o

pharm@éeutibg JORPoSIEBALIBEp IR duich ctylalliadonigdRids; @Yt of using
[ 003] T%glcaljy, the anmount of a photochromc materija
such campdwatistfor mesting veedicalj eesidiéensopediatad by P fIEE4 reggnder activity, and

i ncorpor.ated into conposi,.tion or article wll
proces&%sp%sﬁgl? for Priparing S‘é‘%‘ ?Cﬁlgpooé%ﬁnt of actinic radiation
that the photochrom c material absorbs on a per

mol ecul e basis. That is, the nore actinic radiation
State ofith¢ Arthe phot ochronmic material absorbs on a per

I | e basi s? | kel e j .
oreEary- 9T SirabDepeta e ihabin Rei oPF O o e
7, 200! 210 U ke paleprsRsplication Ne. 1 Neo®PEN i€ s APADS, 2005 Adibdlose
conpositions and articles that are nade usi

n
novel ghigb Bmectattxamidsrdoatpeunds fhAtara cxpicid to &P yisHiGHor fhst ar

L T R L
compd RIS RORGBL Y-8 d-2SdihBBqEReTRE BlcobogylBical {@SSRIER)LSMR)-
| ower nol ar absorption coefficients, while stil

2-hydrpxtiide@rathenesis fongk metyl-apinptopet] fleazabicydolp) 2. Heet-3yhamide

s sre R G R S R AR AP B B et B3
t i18¢ clkaficASrheGRY dTALRbSGplIN2-0xbNQ2-aihldolginthye-BRarboxylic
limted due to the physical dinmensions of the article.

acid {{eSHR, SR NS (R)- 2 naslrersye3-GmetensssHondrapthphaeise yremil k8-

. fals th have a rel ative | ow. ol ar absor ption
azabw%%ﬁ?@ﬁéﬁ?ﬁmﬁ%}? rgpl‘teiseéﬁeédsb%’t%mﬁgavﬁ‘ npracti cal
because the anmpbunt photochrom c material needed to
achi eve the desired optical effects cannot be
physi cally accommbdated in the article. Further, in
ot her applications, the size or solubility of the
photochrom c material itself may Iimt the anount of
the photochrom c nmaterial that can be incorporated
into the article. [005] Accordingly, for ophthalmc
devi ces which reside in or on the eye, it may be
advant ageous to devel op photochrom c materials that
can di splay hyperchrom c absorption of actinic
radi ati on, which nmay enabl e the use of | ower
concentrations of the photochromc material while
still achieving the desired optical effects. As used

oy e o o Y
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provided that if the 13-position of the indeno-fused
napht hopyran is disubstituted, the substituents do not
woagwstiogir7f or m nor bornyl, and wherei n t he phot 8cifsmi06/012978
mat eri al has an integrated extinction coefficient
greater than 1.0 x 106 nmx nmol 1 x ciy1l as determ ned

by integration of a plot lnetd ol coefficient
of t he photochrom c nma eri‘alN V/S. _Wavgr ngt h over a
range of wavelengths fagyi frofi320Gmto 420 nm
Stifl | Wther non-limting enbodi ments
rel ate to ophthy-Cxgevi ces conpri sing photochromc
mat eri al s conpri ?Qg an i ndeno-fused napht hopyran
chosen from an indeno[ 2', 3" : 3, 4] napht ho[ |, 2- b] pyr an,

an indeno[l"',2':4,3]naphthp[2,|-b]pyran, and m xtures

t hereof, wherein the 13-position of the indeno-fused
na@p leffactpyeiaumseitbis compbeid dsut dhdrapamtivoageut) stwawld bel desirable to

v SR S R s e e BB el
chemig&igb?xg iayg sEHAHPSEEQ: : %)ér Q96418 be WY AQUDOE R havealdhit

a%t extends t - conj ugat ed 'system of the
form thaide fierfuak e stablaplot bxpyplaat eopdeduras exdeeding apos 200 8@, and is

thereqf, where said_group. i.s a substitute r
not hygrasGeyae rl%@é@uamﬁ; thdreyasifafing BTQ‘}FSS&I‘}%%%S‘?‘F?%E fhe
materf\%ﬁ é?gfi@ﬁﬁl%%e’ s)c%,ﬁ!:is %e gﬁ%&f@lb‘; SRESRAYveH alﬁbﬁbphz)(ﬁs\(fo%_s,'f& enh¥neing

Y' " are as descri bed herein bel ow

purityaind sabilge bf themidnufasturédpwidactns; or the group that
ext ends the pi-conjugated sysfem of t i ndeno-f.used
n&{?kﬂﬁ‘?&ib?%ﬁﬂtb@ﬁa% £ chReoI %&mlaﬁ%a?e pirgously been
Lad2pgs RERNERAP YIraNSaHIQ I8}sBfifindMaltTofn BF SR d of
report%%ngg%rgit@%g 12- pés?t iron of 't hr)‘es [ rll%ler?o-?used ormpoune o
formutepthiihio pyitiaer hygrosagpédt merdeliftdscentgarsiugxhiinis decraitle theegmal
..10-position of the indeno-fused naphthopyran form a
stabilifty;sed group, said fused group being indeno,
di hydr onapht hal ene, indol e, benzofuran, benzopyran or

t hi anapht hene. [010] Yet other non-limting
enbodi ment s r el aSEMMARY OB IHIE INSHENEONX onpri si ng

I
oxo-lrﬁ@iﬁg&%ﬁﬁinaﬁﬁé’—@—%aﬁ%xﬂ?cs&rﬂ l{’g@’,ﬂ?@fﬁ}-@[@ﬁlmy/d%}@{-ﬁ? set

forth inthe clains.”[Q 1] Still other "non-limting
(methemdsofompmsthyleinzite) prapyhied-hzadscyofo[ Bra Ki] oad-3eyl hathisle i @ solvate

eyi ces conprisin hot pchrom.¢c nmater.i als accar.ding to
therecj {7 GRRASRE PHEDRY T TR Aot Qo drenribg s i "Lor
7 [
hydro AR B ey SRS BRI E A I b PRTRT R T ey SRR
form efiths invahgon isatcriptaikshyirsta lof thedtydadchpwideisalh obHthe compound of
| ectromagnetic radiation in the range of 320 nmto
formug@g nm the ophthal mi c device conprising a
PROKA( Tt 9L EihEhyBEMbE! 4t S¥ihé BNERRM HAS 8den found to
napht hopyran ahd a group that extends the
be thepnaliy sipbigat ethpeystresgehtet thaniahderiP0f*Gsmd toexdhibih o et gt
bonded at the 11-position thereof copnnected to.a
changR GRS SAIGPPRII S WEHRC IR TRBE RV RHBRS beeen
about3 9|38 3bodt B, bt %n‘?{e SR ERahFhford §¥iEE BOS9ERSing
sufficient anount of el'ectromagnetic radiation having
hydroahlweide baihgfi the grveati@r ndrhibamhBBhate imrpefss delguesveniughent dxposed
sugsgra e that bl ocks a substantial portion of:
toup &g (&/?rﬁiﬁé‘&ﬁé‘fqnéjl?ye?ﬁ%‘im&?ﬁnﬁ%a%e range of 320 nmto
390 nmsuch that the at |east a portion of the
opht hal m ¢ device transfornms froma first state to a
second state. BRI EF DESCRI BTI ON OF THE DRAW NE S)
[012] Various non-limting enbodi nents discl osed
herein may be better understood when read in
conjunction with the drawings, in which: Fig. 1 shows
the absorption spectra obtained for a photochromc
material according to one non-limting enbodi ment

o o, " r r g o oy o,
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photochrom c material transformfromone formor state

to another. [017] Various non-limting enbodi nents
wale@elioset herein relate to ophthal m ¢ devi cesPCT/US2006/012978

conpri sing photochromc materials conprising: (i) an

RO e Ay S8 Ui
usefulfp bidpaitys pllibrbﬂa@lﬁt&alactorﬁﬂmeltibhs parsirdating disbrdetsarfaeduced

provided that if the group. bonded at the 11-posjtion
motﬂléy of the gasieranisstinal Bactn APReIdEIE1Y.dR 2Befherpf gﬁ&e@maﬁ% gspgets,
I fs
e o IS e OB b R B Sl

accep@bleigartiar andta cﬁydnﬁhﬂ@hf/drs&ﬂo@dmaﬂx ofanﬂopropylel nxm £-13-
position of the_ indeno-fused

ht hopyr an i
by depeHRSF oo S ﬁeldsiﬁb%%é@? S Ry 2y ion émtgeesulgonyl-
methﬂgﬁﬁg ‘gﬁofg@aé ~adbi ek S“ ut gfj&l%kﬁfge drRSolaftengLbise

niIs e substrtuent groups
dar H&Qﬁvdnﬁgﬁ tsetpréviden avaethod oy treftalgsndikensovor esmdition associated

bicyclo[ 2. 2. 1] heptyl or 8,9,10-tr orbor ). As, used
with pré %.rﬁpepm a@%\]ﬂm o3 dipordse aﬁgedeﬁﬁameﬁw %t&zﬁféaomwsgﬁlal
tract, ,Iﬂ%grﬁ&thw\@orﬂﬁﬁé,lhﬁ Qﬁlmitgl-]% to’r/'ﬁiq Hﬁﬁ‘gmﬁ geg ﬁfte eﬁtjf@aj,lg %f‘fggtlve
amoupoesf 4 d:rgs’talhne hydroblelbﬁde Ea’lt diﬂﬂelsﬂ)ﬁfopy]ll-oxo 12-ddydrogBinoline-3-
iti he f d f d
carboR AT S S P B TR B medgasaph o Hee Oy goimsonyl-
8—aza§f§:g%lp%y ek B@@}aﬁﬁﬁ@gf B8Vt WAGES N the indeno-fused

an i’s
i rTdencth& mathod aéﬂen’api’[& ine¢rtioR-prdyiyiessaprotdss for prgpaingras

Qf. the indeno-f pht hopyran are nunbered as .shown
crystaalé%wdm qryde SA@@%% lﬁzgerﬁlena%stpﬁ%cﬁsmwmﬁlta Sfgpacting

, |
Liso R - b L Ry A (BP0 2 Brdony

3- (mﬁhaﬂehldfonyﬂﬁmd&yﬂmnb)pmpm k&aqnz;abmyob[&aZ Alocb8ryd phrside with

bel ow i n (II . [019] Fuyrther, or di ng
hydrqeBlericiagidy P ey ARG PR RXES aad sokiing Qreeqrwtali/lﬂ% ydrochloride
saltﬁloﬂg ‘i‘eafc%ﬁgn iR@pht hopyrans may have group(s) that can

I'ze the open-formof the indeno-fused
n aﬁh:tmmqmyuoa ralsb gmakeidest aocriyttellipy hadrochlogdasaltaef they aivieatidneas

positi on_adj ac eplt t he oxygen at

om
desortheg] eregt 8 Ui 7raaxel‘v%s 4 gedicmen, éw]% s eiine pf 4 grystalline
hycr RS sallBF i EVER G e PR P o DRI Ly for the
manufacturp of hatedameakfoe ndatinpea gisercdonpiugdtced nsotditenf e t he
open-form aof the indeno-fused napht hopyran bonded to
gas“?lﬁ'@s Hactinagna@makent the oxygen atom Non-linmiting
exanpl es of groups that may be bonded to the pyran
ring as di scussed above are described in nore detail
herei n bel BRIBGFIDESERIPEION OF THIEMRAWINGS0]

Furt her, as discussed in npre de a|I beI ow,
adtATi9ug ﬁsneetstqféhfgwsﬁﬁet {ySPLQIL R PFB%@! BHCE A *thsd

accorﬁ i ndeno-fused napht hopyran bonded at the
-%OISEIH on -of the indeno-fused napht hopyran, the
pHagme Hrshows apatveer alrsy diffeantidh (BXRD) pattérnos a crystalline

hydr%%ﬂaridk?ﬂ%%%%?%%?&& %ﬁ}?yb?%ﬁld T ar RERRI B0 461 ons

(05 3 R Ry RS e R I S RS 1 o
azablcgdla[adsl]omeam}am@arasﬂathgmanmf one or nore atonms. As
used herein, the phrase "group that extends the
pi - conj ugat ed system of the indeno-fused napht hopyran"
means a group having at |east one pibond (p-bond) in
conjugation with the pi-conjugated system of the
i ndeno-fused napht hopyran. It will be appreciated by
those skilled in the art that in such systemthe
pi-electrons in the pi-conjugated systemof the
|ndeno fused naphthopyran can be de- Iocallzed over the

Y T a1 I Y
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plotting the absorbance of a material vs. wavel ength.

By conparing the absorption spectrum of photochromc
woraioenndslks t hat were tested under the sane coneCT/US2986¢/012978

that IS using the same concentration and path | ength

el radi af j j .
S Weeze %Jé)wsi, a f}ﬁrg ﬁ% i & Q{icenﬁrgl?ﬁﬂr gﬁsggﬁ%#ggo&&ﬁ trace, right
side véﬂﬁbalﬁﬁﬁ§ fid a ﬁﬁnhﬂcgr@ﬁ&@mmaﬁamlsa(nwpme Cropftraoadefkide
the materials at a given wavel ength can be seen as an

vertlcal ramsbﬁse qrysteﬂh@e hydrmtﬂom@e wit afleiseprepylrapXqédk f or

ool e 83 EHESRTS e ST PGS

thyl-wRir)HoB 183t azAke €16 [B. DI oet-BBi Rintidé 6f thAls@hibn.on
e ygpeétgg Py?% S]b ezrg]obtalned from.22 cmx 15.24

cﬁtgareliisslmsqus@@m moisiyreserptina (DM drage atﬁrysfi%ﬂipt’qgl
5
L L IR

{(18, 31@511) BQ(R)hZ‘-hyﬂrékyUSG(nidbhafﬂémrfdnlyﬁnﬁﬂfyy-htnmd)ﬂsnopyl] -8-
Absorption spectrum| c was obtained froma .22 cmXx
azabtcysloﬁmZdﬂno}g-ma}agmd@mf ﬁ@rlw‘?félo@hl p that was obtained by

n,g{gél}t oosce)%gcfx%& %ol 1!;3, r??%ﬁg% G’%ﬂ?ﬁ?ﬁt&%{ffa&&mlﬁe hydrate

ofa h?&@MﬁoﬁMéa!lt‘qudtsﬁﬁBF Vie2-okbd-a diapdrogainblimg3-cafbexylic acid
aration of acrylic test chips is described in nore
(15, 6 R)-B-1(R)-2 hsdroxsreatharsse foryb sty s PRy I-6-
n ct e absorption spectrum at
azabl“\‘ytcffﬁ Qtlg Ctgn)a ?ax{lfdgn@fltlzeam’v&tfo 0015 m for an

| FeRes bhisnda aigRRintiabydaaningceloridichy (DSCY hrace (top trace, left side
non-limting enbodj ment di sclosed herejn conprisjn

vertlcgtmqa anfa athesspbgrg¥inetac ppalyvs Ugad baacs(betiom §rce, Kig heside
vertic[ S35 ¢ Q5 LaMARML FARS AN ARSI sok BF 1 KR DL AR 12

dihy ﬁfoﬁhbg%aﬁﬁlﬁ@hé luﬂidf{‘QIS aRQS,R@ =8- [(R)-2—hydroxy—3 -(methanesulfonyl-
en

methﬂ-]angn;;g%q%ﬁyéj gzmbgyy}oié 2 ]15];001@ ﬂ}q@dﬁﬂf the invention.
3H.13H
s

ofahly&%'cméﬂdéi sd1e6tt i-RBpiopyi-2-ogudr2-tihgdroguipeliné-3 warkekghigadié
f est ed, gl ateau i n absorbance i s observed i

{@s, aﬁé&)ﬁth@h éyé@wwﬁﬁmghmg@rptmtﬁﬁhbéﬁW‘? Btﬁpwﬂbg-i s the
tl concentration" (i.e.,
azablf)y %38321 &fg?%h{:(%?pf?rlea fVgllltlindeno fused napht hopyr an
W t hout a group that extends the pi-conjugated system
of the conparabl e i ndeno-fused napht hopyran bonded at
the 11-position thereof. Specifically, absorption

gpgctjr l(J4 oxypﬁgr‘?ﬁﬁ{ﬁ%?)nli?ﬁmx %&%Og\] nmet hyl -

H, B3 Hhwea€6R prodided'a; cayddlnﬁ@hydm&moﬁdetﬂanwfansoﬂreﬁﬁ]z -é0- 1 ,2-

can be seen frontabsorgalon spectra_ | a and

dlhydmcgnndlnet%@arb%@’élﬁ Geiu 3ﬁé§%§ﬂé§b?éﬁd@6ﬁﬁr@%¢lﬁ@6§1ﬂ@nyl"

t ha e
metnh R P LB DIl 2o AR AR p 46T, % Bl
thereof (spectruntla) according to one non-limting
enbodi ment di scl osed herein displays an increase in
absorption of el ectromagnetic radiati on having a
wavel ength ranging from 320 nmto 420 nm (i.e
di spl ays hyperchrom c absorption of el ectromagnetic
radi ati on) as conpared to a conparabl e i ndeno-fused
napht hopyran wi t hout the group that extends the
pi - conj ugat ed system of the conparabl e i ndeno-fused
napht hopyran bonded at the 4l1-position thereof
(spectrumlIb). [028] Referring again to Fig. 1, as
previ ously di scussed, absorption spectruml| c is the
absorption spectrum for the sane indeno-fused
napht hopyran as spectrumla, but was obtained froma
sanpl e haV|ng one- half of the fuII-concentratlon used

a I

i

o - oy an o o o
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applications that are shielded froma substantia
anount of electromagnetic radiation in the range of
w@2@enosied 390 nm Al t hough not nmeant to be |iPECT/URY06/012978
herein, it has been observed by the inventors that
ndeno- f used napht hopyrans conprising a group that

Iﬁml—é—gl-rl‘—ends t he pi-conjugated system of the indeno-fused

bRk Besyibaly tBé céhipoukills, @gidsitivns bhefrtHodaof ik dhveativn, the

certain non-limting enbodi ments di scl osed herein may
following/ternas kavedkaifollominsmeanipgs, oA eéﬁa@b@wrﬁ ipgicated.

ciro neti ¢ radiation »
e ol T s SR bW Bk oA EUE R e o oo
treatmeREOCRANiHstepd dBtGta PR ANIAtHe6d biteahban of a conpar abl e
i ndeno-f used napht ho éran wi t hout the group_ that
eXhetetn “ttm@tnmlt’ caﬁnasqg red moans dhs Geatmpi of grifieasg, disorder, or

used napht h
medicp {PAfion 18 Paf SR LR RY A R BBALE Bhigh) 8 bR PRbch dfbtudes:
gc{ )OS efrevaritiigahe aispdse OdisGes bt htlicalfondiiohdrdnh eccurring, i.e.,
Sorption spectrum of the photochromc material in
the cl pmhylra@rrofﬁrezﬂtmamratftamﬂﬁ@etd state. | 032] For
npl e n |

SBECT el g % Hisbisk ¥ hicaP B0 B8, climinting or
I ndenochussfdegapidhonye ame@segdn@dﬂdeg ok medrcrel mitrdm 1h iang
enbodi ment di scl osed herein, is bathochromcally
shifteﬁaﬁﬁﬁﬁt is, the absorption spectrumis displaced

rd_| on ey t rdtd

SBact - avD g Y B BB R85 o LRERRE R o B ANAE or

| nCr eaggestmpIRY @ddviewpnicht bfrrhe a%aw;misordéﬂ Or nreﬁrcangmdamn in
conpared to absorption spectrumlb, it is contenpl ated
t he phet8teodi c material from which absorption

ctruy
N8 o Al intha B RebFo BRI ERNAREHRL Y condition in.
of el ephfi@fpgnetic radiation in the range of 320 nmto
390 nmis shielded or blocked- for exanp
afipe itwa Tsohvaic” masny o AGUDE BEAgITERts f%n@émnélp @r 1B 3]
scu
molecy s B ARHITE o v B g At AT SIS Gy apecpiple

salt tHREJo8] ahd HRBPF indee Mdldcilde bDa fscusad Sapihtdiogys @ ty;mhl]a
roup_ that extends the '

i -con ugated S ste t he
crysta?lmfequdr havéee napntantpyy Eﬁedo@ﬁii’é gatigy ofisg ter%lrgp%?é‘retnr on

her.eof h
RepresGFARE onb s by f4PEhinile St RiSBAnST Bbalfly

isoprdpARGI, hexpiy aid, aRcihe Qike gWlenvwhe salvuant iowatet, tiid sohgate formed is
enbodi nent s di scl osed herein, include a substituted or
SPGCIf@Wé]N@@meﬂ@tfé’drw .yl group, such as, but not limted to,
p na ht ¢
E@ﬁiﬁrﬁ oy sé hyc{rlaéfig&?(lf%’ %1 39 g%yda'%gé?% lsnte%a %ra/stalhne solid
that db@§ Rt @adlyde agsruegranuaucﬂimals:mlbnfmam dfisoivemidnolecules in the

pyridyl, quinolinyl, isoquinolinyl
crystah iﬁﬂl@az - rﬁﬂlv that fisRejIa seiate: pialvaips oF Fﬁnclfp%&lr }%Ia‘ieﬁ;ﬂf the

u naz i nyl, quinoxalinyl,
““*“%ﬂ%ﬁ%d edexﬁygﬁflazinyl, pyrrolyl, indolyl,
f ut Ifnuéﬁ’de,nobéﬂf’cﬁﬂf b fided Y thetsbécﬁiﬁyaitmnfmﬂappehided ylauns the

yrazolyl |ndazonI I m dazol benzi m dazol y
singuia iferasl ' 9\' ane fionst'r dn dpgy|mat @PK‘Q? Blual refssenses Wless the
zolyl, ben2|soxazolyl t hi azol yI,

conteEEFITEE Qo/eF;‘/’ her‘?fségt hi azol yl, benzi sot hi azol yl ,
t hiRAE@E Cdnfino-pheteaig raty’ &Zl@dtnda.prbi’eb’@ﬁg granp lsr;atable for
purinyl, carbazolyl and azaindolyl; and a grou

preventipg sadasiredireagtiqusiat 0 aMIN0 Ok | %wrese{l@@aq mwrorprotectmg
reference to (I11) above, mon-limting exanpl es of
groups that X may represent according to various
non-limting enbodi nents di scl osed herein include -
CR1, -N, -NO -SR1, -St=OR 1 and -Pt=OR 1. Further
according to various nonlimting enbodi nents discl osed
herein |f X represents -CRl or - N, Y my represent a

o s\

r—
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substituted C2-C2 al kynyl, substituted aryl, and

substituted heteroaryl groups according to these and
wo@rdenosion-| i mting enbodi nents di scl osed her eP@T/US2006/012978

i ncl ude groups, which nmay be substituted or

unsubstituted, ..such as, but not |limied to, kvl
groupsa}pgls%,fbu% Aok gyted 5%%%?%%%%{“8?@{ CAREPST %%?%ﬂy,‘ groups,
such aﬁgdde@)q; alRE5RAWOhyl GBERONEh 8 342 butoRyERbonyl BBRYEN,

ydroxy, oxygen, a pofyol resi due, phenoxy, benzyl oxy,
arylmethyexyogrbonylrgnoups i guch ay benzyloxytarbenydécbz)dagcl i ¢ group, a

reactive substityent, a.co tiblizi ubstiit,uent
5-luotg et EHRRPY 1 GOk FEPT ey kb ar s EgR yF i o,
and 1, YL Yfeth8RdheRY1§th &flyle 5IDA G SBR[ SucH a8 BB ylsIAN(FMS) and ters-

wherein the group that extends the pi-conjugated
butyldsysthesildf(TBRMS ) dadithefliksed napht hopyran conpri ses nore

t han one substituent, each substituent nay be

i ndependently chosen fromthose groups discussed

AwﬁV@@gMﬁ. [038] For exanple, according to one
non-Timting enbodi nent, the group that extends the

pThe anjveggewdn theswresenbsalt fiems. ngeths compeundeiRtmsley isn
sesngf I bt o1 ST R PO BN B e SR
2-hyd1%5&9—33tdrﬁéiﬁﬁ@sﬂfdn?’kﬁietﬂy@%ﬁﬁn@?@p?ﬂ—@az‘&ldfé%lb[m.@}bcﬂ&yl}amide

unSubstituted a ﬁl, a substituted or unsubstituted
using thelcormymeraiaiyosailable Avtodiomsedivtase (VL el fasptipk Sxstems, GmbH,

i de, a suhsti.tuted or t,ituted ' . .
rran B, S 5% U o R PRSP S ARy B or e
bondsWBseRsdd With @b hefcse @i%@)éksterﬁ.z Tahe cofPblianilaltematibay Menoted as
ester, ether, hal ogen, hydroxy, a polyol residue, a

N-[(3-zudnt3-{(&)-Echydroxyrk ! sthimagulbenyibireaibndyamino)petpstl-§-ut ed or
s LTS TR o R St

group, a reactive substituent, a conpatiblizing
substituent or a photochromc material. Further, if

Salt Fptyes effthe Inyentign or t he heteroaryl group conprisesnore
than one supstituent, each su j tuen t same
oL B P a e P profRieD o b PP B2 8RR

dihyd\zdﬁgﬁfohihy@ma%oﬂyﬁé% 8did /‘{GKS?JI@SRBSI[QR)@B%&QK}_/—BC(ﬁre_tﬂaﬁéstuilibgyl-

odi ment, the grou at extends the pi-conjugated

t h
methsdygﬁmipmpyﬂrﬁeamu:efnbfmémt—ﬁaé}mﬁdpw%rﬁclﬂ@ﬁ@%d at the

11-positi o her.eof, - .

- paRelin® R ap e Yo AR Boic ARy between about
0.8 andBHBRSE. 2 i8¢ gklaledte dihiiifoch@ris WbRlek ok equivalent of the

unsubstituted al koxy, a substituted or unsubstituted

composyddiforpyladringluding ibatvkagn abewtis) ard shopt 1 dmmelar equivalents of
bsti t.yt ed tit d | i tuted
BB o SARVOEN et g =0 o
uN$iBsd1int 16 81 RRL6SHGHEANIE tdthe Witivd ibleAOGIA beltyalligaR termined

hydroxy, oxygen, a polyol residue, a substituted or
by meiinslshasailable @dhp&@eiﬂid%i,ln thesarh s artepremplep fuch el pistatips gasdbe

s R R oy GO OB O GG By
elemdn@TRAAISE § I HANOIRO WRd Id??dhr&ﬁﬁt@@ﬂﬁltl% hrtiids oa bgadeddo determine

systeni of the indeno-fused nap opyran bonded at the
the mblbr pasioi t i on according to various non-liniting

enbodi nent s .di scl gsed, _herein. further .
RO TR M G Lt hes AR e R R, |
chara@ferib &by £6&wdor xtﬁ%/ TR S AP XA pdetERAsng W or more
pi - conj'ugat ed system or anot her position on the
diffraption peals a2 @ vatadsaseleated fremn 44t a0B &.8250.2 0% Hdtl.21+0.2,
limting herein, as shown igh Fig. 2a, the group that
extends the pi-conjugated system of the indeno-fused
napht hopyran bonded at the 11-position thereof may be
represented by -X=Y, wherein X represents -CRL and Y
represents O (i.e., -C(K))R 1), wherein Rl represents
a heterocyclic group (e.g., a piperazino group as

o, - e

-
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[043] As used herein the term"residue of a reactive
noi ety" nmeans that which renmains after a reactive
wOoioei1y81ibas been reacted with a protecting groRQI/0R2086/012978
intermediate in a polynerization reaction. As used
ej t p hBO 5 t hat
ol 5S 0 IE LIRS G0 IUBI AN, RS2 008aL ot

20.20:08, 72840, Y, @2mBety 2D 1enD.paza. 83:4(NAI4NIEG-H0R, 35/3¢A6L] ONn
until the group is rennved.g;ftlonally the reactjve

25.56508526 2L 736120 2AGSEG 2uand 290614k i nertiquiy, in this aspect,

e di gents disclased herej f j
e YRR PR 802y AL Tl R SR by
more AERASGIARAPRaRS at MY Wil QURERY fidim ENF0LY3) 170851 T8 6l hap,
connect the reactive noiety to the photochromc

19.0410.2e21.2340.2,04d]22A3H)2ed herein the term

"conpati.hlizing su i t.uent" nmea an..arrangement of

2 POTE el Bat e PEPEsrohs S TBRIGH EHEsLsions 8 PXRD
spectfal¥ed REMVRL] 16ssBhéfiléto dxpbRmamat fkilsYBlid dsdetad of sample

sol vent. For exanple, according to various

preparetion |andiinstmgeshestiaien then d@testbe oelalivensekihaightsh dhus, in one

o TR AR P A BB
powdBB%-dy @bfrRYioh Paft@ATh MhidhiBe PeakGidRitlonk ¥reQubithetially in

photochrom c material in water or a hydrophilic
accorgaiog math thoseothogmrrakiigire br mononel i ¢ nateri al .

Acgcordi ng..t o of her non-|in.ting epbodi ments, t .

st et Rl e SRR R e sl apietgea by
high @fpbRturt AR-@e a6y A¥elRIchedd by itsdiffetehBOIRBAAiSe calorimetry

na?erlal. Al though not limting herein, photochromc
(DSCitiaes Which exbibils dipaek tnoenolathﬁm@%mhﬂcpw i thieggpge of about 230 °C

e LAENL. i sc].osed herein.th C ' . . .
o OB S Dpilg R B35 o Pl Rp R Bt st
(TGA)HEREERWOHL diphificant iGap&ieht Belowtdbuad25ray be

m scible in hydrophilic material. at |east to the

exingettanothep awegt aenypleling hydnochlRgAe pah isharasigrprddey ibf infrared

C atipilizi. subsubst.i uents incl.u
sbsor GRS € B TS R B b b R 73p, 783, 705,
802, 94N0EEeNYS. 1153, 92 PUN332,K307, 1sd! DEFN148Wilshs,a566, 1575, 1615,
di Scussed herein bel ow. Wen the opht hal m ¢ devi ce of

167214nd 33P@sent i nvention isformed froma hydrogel,

nop- 1 i mti exanpl es_of .sui t abl i ihi lizing

arogsne A AR 520 B¢ o R EufOfB bl b b
demonS¥hted@fdl Havo @ rBvR¢ Bl soffffoRliebdrPRopRMISwaA En exceptionally low

combi nations thereof, which may be in any position, s

level pﬁhzﬁgra@opwéty fi-e.closy thgraa@ry:lt 8ysYoevaight gafnein; th@bwaidmg@tgeoof
2% 3l PERHERdy S0P Rl oL pPa] bl b b g m

Figmg4bstituents may be both conpatiblizing and reactive.
For exanple, a substituent that conprises hydrophilic

| i Additionadiyoting csystallieg hyslornhdasids salt oé thetdopwonnd ef fpringla I has

he .phot o omic material .m e hoth a reactive
been gifdly B SPLeRen SxB e Rt B ts hERE NS framy
exten38d Béribd. S lexSUPR! AftdrSHrSoeBY 29 Grebley 7RO “@nd@i7T5 N Felative
reactive substituent or a conpatiblizing substituent.
humitlity, shalybid baFRLGshaymdmecihgmiet] degradation aph dhase Wieesac

erial may, c alp ,a it f reactive
detec%ﬁ)%‘fhrallﬁ%s gl,le @gﬁ‘ngﬁb PFF#%WSS%%S& ituents or both.

[ OAGhoier SpeiligeaslyRBoN BrovidsiaQustalife hyd¥hteiofd hydrochloride
enbodi nents di scl osed herein relate to photochromc
salt ofgieegoimaiosnd ofiforimgilanly an i ndeno- f used napht hopyran and

a group that extends the pizconjugated system of the
i ndeno-fused napht hopyran bonded at the 11-position
thereof, provided that if the group bonded at the 11-
position of the indeno-fused napht hopyran together
with a group bonded at the 10- position or 12-position
of the indeno-fused napht hopyran forns a fused group,
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system of the indeno-fused napht hopyran bonded at the

11-position thereof. Non-limting exanples of groups
whomdaaiat the 11-position of the indenofused PCT/US2006/012978

naphthopyran that extend the pi- conjugated syst em of

the | nden %@f&ﬂh g}é‘i‘?ﬁog’\f ﬁ%‘% IOEﬁl%L‘ll sélpﬁitﬁg g%é&?ﬁﬁ%qmon

is chaﬂétéﬁie@a@da W&'r R-1BY @Mﬁd&%ﬂmnﬁmﬁ{ﬂl@u@ﬁw brehore

conprising: (i) an indeno-fused napht hopyran chosen

diffractionipeaks at B8 enlopselStedsiafrfalhionb [l 3201, §3712étﬂ 2ah@5%H)-2,

13,8540 0075 0SB I Gl O A A A oo

2106472, ko1 AN, '9§¢<91!282QJ§$M 2UBh10DN05 2LED] 26106:xD. B
di—’substituted, provided that if the 13- p03|t|on of

27.34+Mh2 A7fdend, ﬁmrk%lﬂrabm Fropartielar, & diis asppeis the grystpllineform is
S8 S50 1 USRS 1 DGR BL s B
at 20 &Jfﬁ‘es sBEene ﬁfo Rﬁsﬁﬁ%ﬁ@%@@ 1680469, &1 26482, and 21.06:0.2.

position t ereo wherein’sai d group may be a
slibadotten hgmtcorn coysaibied Iryduate of ahydlroclalosd«bsalﬁ efithe dorgpound of

nsubstit te hetero ro
o SRR S SRR, B R R
posmfi‘g 5%? subStafifliyYin a%@é’rdﬁl?o%rv@iﬁ?ﬁtos@i%vﬁﬁnﬁguré qrth above.

terndtively, the group that extends the
pwheon$mﬂaméddsw$¢ﬁﬂmwmodﬂmndamabw@ﬂuaﬂdﬁmhphrmmpyﬁaho

e e R
substa]-&alg%%lé i &{Ho%ﬁentnhﬁléaﬂ feRqadiird WiaPRERRAR Y 8t @stal in the

r-wt group bonded at the 10-position of the
range iofi alﬁmb 22092t a:lﬂmhﬂﬁbm rveith brordroawkals emilogheoup at loaiet

e R ™ B At SRR DA

(TGA?&g&f éi‘l'o thddd #%&ueﬁ Berhppththied abstROMTELHO °C. he
eno-fused nMapht hopyran may be free ofumglro cyclic

g@ompﬂﬂhnehnkmm&ip¢mmndﬂmxmsﬁbofﬂwKOBQP Obbenmadéﬁy
i scusse he hoto ro teri.al s cor
been RTERRCL LA BT O R e iR rATE & e PekBrare
over tHOBRrb ?ﬁlggtof LEARD BNE aBdut @O o 3G hth WeEIfMRIg ), L ad ST strRd/ iR

a conpatiblizing substituent. Further, according to
F1gur<vé,r i Thesrystailinaydratg cehiboslovethag abowd). 2BV eightegain between

rein the _ph chr terial conprises nultiple

aboutf‘@%ﬁla? %b%gg 1 ej@h‘feg‘ r multiple conpatiblizing

Sylpsdd dr iSs of8RE talf RAGE bi"ﬁussﬁhb&{ti&n%é] furgReilR@GRed in the

conpatlb zing substituent may be i ndependently
Examplesbelow. Non- | i mi ti ng exanpl es of reactive and/or

conpati blizing substituents that nmay be used in

conjunction with the various non-limting enbodi nents

S&H @ereln may be represented by one of: -A

Synitio Bhiedite L -GEGJ (V); -DEGJ (VI); -A-DJ

( \Mhk laytive &e@ J-16dpxppyl-2Bexb- (,X)cl,lhyqum@lme@(pgrbox;@cymd

(15485 R 5oty hsosy STt tenr R Ay BB ORTbEDs ¢ hat

azab1%}§%og3 ﬁﬁig%(gt-@fr ?ﬁﬁf&e 800y slepged ﬁofﬁ%hdll-ysavﬁﬂﬁbcl:% 'st@lﬂﬂgriﬁatenals

scl osed herei n i nclude -O,

using tﬁ-ﬁocedimde@)nbednd theNEiGn@)es, bqbcm)vordsmgtthgprqcedurgzs described
repre

nts fornms . a Ie St with -.J.
in o SEBFORBAS Y S rlsrieds el gty
esent according to various non limting
apph%ﬁ@%dlnents i nclude a diam ne residue or a derivative
thereof, wherein a first am no nitrogen of said
di am ne residue may formagbond with -A -, the group
that extends the pi-conjugated system of the
i ndeno-fused napht hopyran bonded at the 11-position
thereof, or a substituent or an available position on
t he i ndeno-fused napht hopyran, and a second amni no
nltrogen of sald dlan1ne reS|due nay forn1a bond mnth
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conbi nation thereof, wherein the first pol yol oxygen
of the polyol residue forns a bond with a group
WO poeedtd) x( OC3HE)y (OC4H8) Z] - (i.e., to form PeEUSI06/M 2978

- [(OC2H4)X(OC3He) (OC4H8)J O ), and the second pol yol

oxygen forns g )

I Rrpas SR B Sl Sy 18 Hsfiopy-2-oxo
1,2- d11§%?&ﬁ1§1§ﬁﬁ1613n@iﬂ%g&h@ﬁcﬁ| (s8R '5R)BOﬂ(RPt—h&&%b<§H$E, a cyclo

atic polyol “resid and an aromatic

(methmmlmml-nreﬂ'@&]amﬁrnémopyld SWnbicwhofa hg]oekéﬁé}pae@d@rs typically

contaeP 5404 B T3 5 5P B 5 181 5 Bt
1.2 m gﬁe x@éﬂt@ 9 ESHRestk B fdréé}ﬁ@ﬁ@&cﬁd G@ﬁﬁh]my ithis retdeiof, &)
w

| ecul’ar wei ght polyols having an avera% .
conducmﬂ m:ati mertwiluetitat aeenparruarc 1B8oging Sigerhabest 20 U tgahout 80 °C.

.S € s U, S.. .Pa t
Sultabée 13?8% dg‘?%“téfmg%‘ﬁ rea& °‘i1 Fﬁ nf%‘p‘%e n%tnlﬁmg %ﬁ‘n‘ %ﬁarﬂlhnée%%ml’
isoprogﬁ?ncﬁ Oéthylaacetlaﬂenfce%mfﬁ‘[% ¢hluélics EtRRdB fiirsn, ARA €8ibinations
ecifical Ty incorporated by ref erence herein;

thmeo@b)polyester ponoIs such as, but not i nited to,

t hose set. f.ort Pat

sUBS r@Gbistish oF s esrisi ot Togiint e fRB Bl bt from

the reéc@i%ﬁ HRQEARE B¢ alYednbRiRRrRe A Qidh aspedcifitkipa] chﬁbentratlon

pol yol's, such "as but not l'imted to those set forth in
centnﬁlg&lOIPanéﬂte M. 6,555,028 at col. , I i nes 34-50,

h d b
e e Sl eI ey B R RAr RS M Al the D RERRFAL Sl of
—1sop§6‘§}h‘ 228x0- pgtdll%Q% 11|iBlfn%CB E@bort gh@%@ldsﬁlS BRISRY)- 8I-[IQR)J2$.ydroxy-

Pat’ent No. 6 28 at col | ines 51-62, which
3- (memasresxmfsmlemc@yh@nmyprgpﬂbﬁfazelar:yc;loﬁ3r2cupao$-éd}@au@ﬁ/m water at

s cond SHERREve LBy TR PRI s i O

resultff® crystallihdByate IyQié'lsolﬁed b, 66nv@ntivhvl edeadlé.sCl osure i s
he ﬂ%y speci fi cal i ncorporated by reference herein;
(f) polyhydric ponV|nyI al cohol s, such as, but not

h limte t.hose set forth in U S. Patent No.
B—@3§E§§§3g5%3%¥Ll§§§ 6, lines 4-12, which disclosure is
hefeRYysediRitd HydeshlotideRaR ERelsairekt byentihere opicallg adinivistered

(g) ur’ethane polyols, such as, but not limted to
toa paﬂmrs in Betfofopt hpharmacaticalaoamosiion. Sugshapacsttical) |

| i nes 4 Lsclosur .
compgﬂgepsfm@é ?Wlﬁb%\%ﬁ‘gp t?ué aa’%en% g?m#' é%cgg{aﬁ%}i‘g}ltﬁ;of 8%1)111mstrat10n
1nclucﬁﬁ% YRS it 1hrﬁ1t&pdoyeﬂa§ re@MChagasal, 1], fdiblck] tupicabi(ihdudihgse

set’ forth in U S Patent 6, 555,028 at col. 6,
transdarmelé anépmn‘r@rﬂl mofes Dfm?enm@tfam ch d| sclosure is

phamﬁ&euﬁ&%@mﬁ@squ&pr risthgld %anﬁ@é@ﬁ*call@acc@pﬁﬁl’é caRRr at
7, lines , Which disclosure is her

exmpsqme aid & &akappumwﬂw reffcetateezanqwlt pbt eysigtime mmhlonéﬁ gelt pha

comiByyd BEEbesleds R PR S BRaly bigaincter
theraﬁéﬂﬁe%%ﬁ&mﬂla%g%@zﬁsﬁeieerréu -J may repr esent a group
wherein -K represents a group such as, but not

li Thdpdlannm;euu@l-@@@p}ﬁltlo CMIINTeion 1:;@@@3( Mlm

theraé%%m@&#?%%ag%% crr%ﬁ%ﬁs?/\lg%tr fﬁ% nggr om T n? féyplcally,

such PE&RIEEREa] QnBddRions Yl koAthinTeore ABOEIONER! Houtl9 I Yy weight of
epresent hydrogen that forns a bond with an oxygen or

a nitrogen of linking group to forma reactive noiety
such as -OH or -NH. For examle, according to various
non-limting enbodi nents disclosed herein, -J may
represent hydrogen, provided that if -J represents
hydrogen, -J is bonded to an oxygen of -D or -G, or
a nitrogen of -D-.[060] According to still other

non- Irnrtlng enbodlnents -J may represent a group -L

T . r

e
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For exanple, according to one non-limting enbodi nent

as shown in Fig. 3a, the group that extends the
we@Reocas§iegat ed system nay be an aryl group (e.PBCT/US2006/012978

phenyl group as shown in Fig. 3a) that is substituted

th a.r. tive. s tiuen
e sl e RO RTL RL 38 T 0% iy el g ssfgm sbo s o
about\80PE by WeiEhber the Ré@aapead by -A -G J (as di scussed
above), wherein -A - represents -C(=0)

r émye@éﬁwlonptmmmoeﬁxcmmt mgy pe Hﬁ@sléﬁh%phmiﬁww /
compésc}ﬁ,p 1nv%Ht%14 Yol h% cte%rf?@taftﬁﬁi% axgleE gp%icgygnta&d or

ati b | Zi'ng Substi TUent

combfrafishd éftRiRtier® br @&1@&’1&3 |viltl dep b o iheinéde dffad@ministration being
i ndeno-f usednapht hopyran ring other than at the
used tpiiresba pertignlar F@renészrawm: ef madieplrogditioator disgaseistage. In this

el n
e R R L R
admidibtedtioRX§ @RUSyitHie tHel sc@ﬁkbﬂiﬁéﬁe&ﬂhl’ﬁe&ﬂiheﬁe @{anhbk&autlcal arts.
i ndenof used napht hopyran bonded at the 11-position of

Additignally,the ireredients [or spelt ermiasiipns tarf‘ecoz@nswﬂmﬁﬂ&le figw, for

exam| aﬁ?é%af fls(?qS géapﬁbg Oyt &its O @3‘91750238' w%f fturtlrl)?r 111ustrat10n

LUt e reactive an

convéilﬁbﬁillfbﬂﬁﬁlbtloﬁéﬁlﬁﬂiq&es akd désbﬂbécﬁmﬁbﬁvtzhgzen T?Ee Sczence and
di substituted, each substituent may be the sane
Pracifiefdf, é’.hémwcn ROARéitiar Lippimeott B iligms &xWHkiie, é3a1‘inﬁore Maryland

ddi Ok ol N
0B RE A e oL RSl IR E Y By Sy
7™ Ecﬁﬁéxﬁ rmlppmdstﬁt WiHieeRj& YetiegBsalisice) Mbryldae (il 9eHnof used
ht hopyr.an bonded at the 11&%0& tion of the
Fcrigt eiexaapesripyaternls whichLanisowe anahgmaceutically

o BRERR 5, MR A it

lactodeh gluaosfe%ltltsuﬁms@fm)adﬂarches such as corn starch and potato starch; (3)

i ndeno[|"',2":4,3]naphtho[2,]-h %ﬁ an, and /or the 6-
cellulgpe, WCWWW%MQ ‘F?é]é‘@SP e Cf/?g@atlvf‘apwh 8N,

carboggﬁmgf eelluloskN&n V@ngltgﬁmmc%llﬂ?)EgFéeﬂte g(agg% 654 {P:Ranth;

reacti nd/ or comnpa AR

(5) m&hcdﬁ) Belatihy (7Ptale) @)k cipisnpg bidH dszionga buths aind slqmbsmy vhes;
the same as or different fromone or nore of th

() oilsp rreshrasrRgane et prtonaerd/odk SEHRYSE PiblsesaTRR1b PHEE Ptlu‘éﬁ{l gil and
S ,
soybeefl 88 (0 SR Ricfas bERSIchE B {ibolid, scch ot 19

sorb1ﬁoh&na1n1topﬂ1d11gﬁy@my1a)esglml 0t 2} ewters,mieimas éthiglardeate and ethyl
&e?’tb hopyran bonded at the 11-position thereof is a
laura@u peat €d) huﬁfm@ Rggpts( Wich as mpgperium hyaeKide smd ﬁimnmum

P SRR O} p s A1) BOGHRSBIRE 6 i

solutiof; 0.9) et?hyBalééhol (20) phosphate buffer solutions; and (21) other non-toxic
nmet hacryl oxyet h?ll ) car banyl ox&fn??t hyl enep| peridino-1I-yl)
compgtiblgsubsianaed appiosedinghagpgceuiipal cAMPASILBRS. r epr esent ed

anttcBlonRgullA PR ARV, bR e rical SRR

thoroglly agé ihiihatélpenirib@gey dlendailgl apimtpomna loc tHedhventioh ehith a
forns a bond with the indeno-fused naphthopyran at the
pharmagsyicallyoaecenishie earaenandgmisior emra @aﬁ@?al fngEedids y i mgcessary or
des1r€é1 ltlpﬁg%%ﬁlﬁgg P@g&r}g’l% h{%ﬁh%ﬁ% aepy h%etdlrbr'lc}abded llilto tablets,

capstAe) pliBrand Ghe hkenasﬁngrkg)nemmhbpmée@x@hmﬁmqhipmc
materi al according to various non-limting enbodi nents
di scl osed herein that has a reactive substituent at
the 7-position thereof is q
3- (4- nor phol i nophenyl ) - 3- phenyl - 6- net hoxy- 7- ( 3- ( 2-
nmet hacr yl oxyet hyl ) car banyl oxynet hyl enepi peri di no-
1-yl) -1 1-pheny|- 13, 13- di net hyl - 3H,
13H i ndeno[2', 3" : 3, 4] naphtho[l ,2-b]pyran. [066] One
non- I|n1t|ng exanple of a photochron1c materia

o - Y T L
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(CH2)t-]r, wherein "t" may range from2 to 6, and "Kk"
may range from1l to 50, and wherein the substituent
woragoehesieonnected to an aryl group on anot her PCT/US2006/012978

photochromic material; and a nitrogen cont ai ni ng

gr.oup. 7 n-1im

s Bipetradatieal ring b BL AL AEnEEn e greferaily pageecd ina
unit désap8 RRANITHeREMY dﬁutclﬂ(s B4R rombe rt@hlph&di@l@rcﬁwae unit suitable

represented by Rl and 2 may be the same or

for dosing b @rident, i.ceanipneid cortaigingiizredeienmipgd qeandhralactiyg agent

calcul%tﬁxg ipgﬁ?rﬁgmeatﬁa gésgﬁlegglé%g%ev it 'eﬁgfftn gt?lgr dallbﬂg 511 1ﬁ%0{nbmat10n with
one oﬂ th&telaallitidRal yidr PoLekandle, S8clahiy Hosap &titls, mayephdabytles,

furanyl, benzofuran-2-yl, benzofuran-3-yl, thienyl,
tabletﬂaeﬂbomﬁ@nhkeyl benzot hi en- 3- yl, di benzof ur anyl ,

b ch% ?t h d ee%)oégﬁe r%zt%F éé?.rgya]ceut@ij%g%shtmng og g%kin}/enti&g are
sultab%r Bfa'.l ﬁd&ﬁirﬁ’ﬁaﬁﬁh Sﬁi’dab@: pl@nﬁbéiﬁ?émaddﬁyﬁosmons for oral

Alternatively, according to various nonlimti ng
admmeimta@dn mmbs in Hielfosn @f RapBulesytablefsy pidlen lozgngﬁﬁp%ac pigdragess,

powd%i:,t %:?r I?t8€ %r %éﬁlﬁtﬁ?r} orea srys%engg)%gﬂ %%:%gﬁéo%s 0P hoR- Qq&é%u%quld

Fih
or as {ESiBINhicE YEWaRH kﬁ#bll lighid-enfdsi41; dotdsen eligin ok kyrup; and the like;
exanpl es of a nitrogen containing groups that R5
each conthining Reredaierminsdaswnt of feqamerouRr Of igaressshinyPRigis an
+ i@represented by (XVI) below. [075] Wth reference
ac Wetlsgf? 15‘ , non-limting exanples of groups that -M my
I §PHcRSARhd&TRe bell A8mirkstittibh dt s selithdddage fortig(i.e., as capsules,
enmbodi nents di scl osed herein include - -

tabletg, pylls and@‘(l@hye)gthe.p@pq(r@qoyut}cal cor@%s‘ltg,cpr)spf tmventgl;'l(w1ll typically
C(R1
compn@ miépgq,ugé og %kée rRNngn M{J t1 SHEAR V%qngedlgﬁf#%%tnlte ﬁg}nore

accor 0 various®non
pharnfitB@balRatse ﬁbﬁ@é&ﬁ@ﬁ dﬂelli @s §bdluﬁﬁ lcitebge bhdisscidirsshosplede.
above for - F/L S— - (O -, -So2-

- NH
Optlonﬂ(maaylterrwﬁ@elywhyplyd ddwase R ghayalspagangise: (1) fillers or

mting, e e
extenf 8 P B ER ol EIBRE e G resB R, b,
and/ofl§isitig Raide () thdleyd, kucmycarumﬂymememlhmsas atgmaem telptigny |
or napht hyl. Furt her, according to vario

polyvmhpyrur@hchnﬁ,gsué%@ andferacaciai G hBmeetapisr Séﬁch as glyeerph§4)

disintf @1? i D) Fs)h%l%cil %gr?rn %ab calc@% C’E‘gé}%‘ﬁ?f o‘Pem) gr {aglo%a starch,

algmlg |a§1@U§éirﬁﬁ1 dheates, whd/Br §0dnRE 6arbbRate;Nb) sdlﬁt?cﬁi reSirding agértg such
non-limting exanples of a suitable nitrogen

as paraffir; 40 rdbserpéien apeslaraiars, REhag a}létﬁrrm’ WOP%‘&% egapunds; (7)

wettukgezrggwj i lﬁ'%ty %ﬁ%?ﬂ%%‘?g ,&ccor ea? te; (V éﬂsg)bents such as

Kkaolif) S/ bl HBntdnﬁll@ cﬁ?b@ e {thats dslu&ﬁ la® o) chkehﬁ:m Elt;ealfal‘eenggmas;pﬂn
represented by , R16 and R17 respectlve y

in
steara(te(\cfp]nd\polaﬂhy]@y@/glwgyls,avgdm@q Wl galfate,cnd/paixaires thereof; (10)
different .f ne.another. Non-limting exanples
colorig é?rgﬁrpagldt(%ggug%gng%ﬂ%s and R17 nay i ndependent!y
I G| Q56 Rbends; GREHGeAtS, dbafih@bigent) Bwedtsiihg Mhvoring and

enbodi nents di sclosed herein 1 nclude hydrogen, Cl-C6
perﬁlﬁilﬂkgldlgenbhﬁmwatmd awbgmomdantsmaﬂ@%ﬁ%heu rresept indbe or di ng

QUS_non ti.n
pharch g3l fE s ik Y SR ERlR of Bhn ity Tafy Mhiprable
antioRiAARS hoRidRATBL) Waikrisdfible @foRlddhBgsuzh\as abdulsic raond d;ysfalrreg
enbodi nents di scl osed herein ran
hydr@hlogidg, sodiyam pisulfate stodium mwbtﬁ%tgteesaéﬁmg ?végw and the hke ) oil-
represented by R14 may be {he sanme as or different
fromone or nore other R groups. Non-limting exanples
of groups that R14 nmay represent according to various
non-limting enbodi ments disclosed herein include C-C
al kyl, G -C al koxy, fluoro, and chloro. [078] Yet
other non- I|n1t|ng exanples of a nltrogen contalnlng

o I e [r—— o
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and a nono-substituted phenyl, said phenyl having a

substituent |ocated at the para position, the
wa@adpsiiogieent bei ng a di carboxylic acid resi duePGF/US2006/012978

derivative thereof, a diam ne residue or derivative

N R S i R G
butyIa:té@%oxytolﬁ&ld?(H{T)OfecrtﬁlQ p’)@t@) dallhte; arphﬁtcﬁ‘:bpherbl afi@he like;

range from2 to 6 and " ran om1l to 50, and
and (3ptesteliohelatiag ognss, isuehetnt mmyacnb etiﬂd diemina tstragectis geid
n ,anot her chr c L4 al
(EDT%I Bﬂg ﬁt\af'g?rgl/c ac,;g, %lﬂ% %ﬁgc% cid, %@gshgc%t CoLt(i) L%%gepﬁ, f{:»r tablets

capsulgsilib end ﬁpé Ahchid e Oselised! for e@teirw JoRtBRY mm@ |cbkl>ulg§d)a¢ﬁtate
containing 3 to 6 carbon atons g provi ded that

th
phthalgis ((ARapeloEinyl 40@%@ plithalpts RYAT dissexpropyl meﬂaflcellulose
phihaffd L BRERL RS S P RO A b Bl Cerfuu RS
trimeBitdté QCATH Qﬁrb@kﬁﬁbthﬁwthﬁefellﬁmee EPVIETY) qegrdb@mfdpyc R

spi ro-heterocyclic groups nmay be annellated with 0, 1,
cellulgse @eﬁéqﬂ@ﬁl@aﬁel(%M SBSPdﬁmltl‘f?er according to various

B e e O e R

formmiPed BPproTdetsiovgorecaiiolied efleade of tipctitaingtddesnd being By way of
may represent according to various non-limting

examplebbyirererprepyd msehyd sellpleseriaivaning pronertions;or piheg palyjpier
0 I ot limting herein, a phenyl
matnéers L% gﬁ{ggaﬁ%/ﬁ ﬁ&? g?roegp) that is rmnosubst i tuted

WiTh Bdditibe,aké pﬂm&bﬁicalt deiposiiods of the p@@@ﬁﬁhvéﬂtioﬁlﬂitg/
substituent. [084] O her non-limting exa

opt1og¢lblbq9§tagmgpac dgents gad mex be daantlatgd se that y{(@ease the active

1ngre%f ard ozi o1 Hrelfl%rg al{)ﬁ %u% 5%9&%{ ng&%ﬁ oﬂl%c%gt‘?cﬁgtegtﬁ{a? et
optloh:ﬂly, s 8é1hyddlrRghnat. YExﬁﬁlﬂbl@of(@hlﬁdﬁld&fg colmﬁosmchs {whidhtoan be

phenyl or na ht hm@i julolidinyl; an
used inglsdB oo hYRRTISEIDTEIES Hesh Wakess TS EFUYA g odieer welene innicro-
I
enca gféﬁe@#ﬁ?ﬁh ¢ gpﬂr{)li?ﬂtg X?Htﬁj 3416 ot{)ﬁefgnl%g%fﬁhee%%gé %{emgd %xé{brents
b Gﬂiﬁt@bllallﬁllmcﬁdc)shge ﬂ)lnlﬁe E&eralraﬂﬁﬁhlstrﬁhldiﬂﬂzknﬂﬁllﬁmyiy of
car bazoyl, benzopyridyl, indolinyl and fl|uorenyl.
illustraiiangnbeEmaseuticallyAsrepiahly PglsprebisroRmuRghs, solutions,

suspeiglgf’lé #gﬁggn% éigld}éd %Pg{wl @;E@%os enﬂofrﬁé Jg}{afba}‘[g X%Bﬁye the active

1ngredllen1( dnli- a@lﬂérﬁﬂﬂﬁ/dnafsylbh ad) aémamble @a’céffér O’gbéf ﬁﬂ*/énti 36lbilizing
C3-C7 Céd oal ky - C7 cycl oal kyl oxy.

agents ywod emplsifiess we@ aSGthﬁ)a&Ohyll lsowp@balegmlﬁémym?@@yl
e bR b ) B S R b o .

cottoﬂs%):@@f@)ﬁdnuﬁﬁﬁ@ g@fn, @li¢ € caSol dadekythaoils)( Liveerol, tetrahydroﬁlryl
C12) al ky nono- or di-(C -C 12£al koxyaryl (G -

alcohsz) @pwhylem ghcolsrang |fatt>@c1<b1829rap §arhitgn, maxtilﬁe)séh%@éy,
Susp%ho&s in adgmo%% fh&%%égréa n{éﬁ% mt[ %r%&p tsﬁ%%%eﬁcﬂﬁ% agé”h% §Rh as,
for exRnifE, %ﬂid&?latd&lé(ﬁlearﬁhfc)oﬂbléyﬂ)cﬂy@gfeﬁgﬂldm sorbitol and sorbitan esters,
N-aryl pi perazino, aziridino, 1ndolino, piperiding, nof
mlcrcmsys‘taibne Qqﬂumgrqémmuﬁbmetabﬁraﬁgdemﬁwm@ jgsE-agar and tragacanth,
d %yldr o%soqw nolino, pyrrolidyl, GC-C 12 al kyl,
an f’éﬂf alkyl, G-G 2 al koxy, nono(Gi-G
2)&&&9@&%& i pﬁﬁh&ﬁhcal%@fn}ﬁbﬁﬁﬁms oEhd asentionare fameilated for
hal ogen n-limti ng1 exanpl es of suitabl e hal ogen
admigiatyaian peinbalation: [Suifablp pbamacewicet eorapritiqng deipadministration by
Non-limting exanples of sgptable aryl groups include
phenyl and naphthyl.[085] O her non-limting exanples
of suitable aryl and heteroaromati c substituents
i nclude those represented by -C(=OR2 1, wherein R2 1
may represent groups such as, but not limted to,
p| per| di no or nor phol i no, or R2 1 1 may be ‘represent ed

P, o 17 s\ NS A
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[090] Alternatively, B and B may represent groups

that, taken together, may forma fluoren-9-ylidene or
wOoweA0s1e7 di - substituted fluoren-9-ylidene, eRChUS$006/012978

said fluoren-9-ylidene substituents independently

o L e Bt o Bl Ryl
generdtQHR Skt dtsHpQHRI-khdim 8ivRAfgeVieR, fich a9 Binkg@tedose

system of the indeno-fused naphthopyran bonded at the
inhalef, B q;mgowdcmnh&im eoﬁbutayr oren $imilahdelivernd@idce: o anot her

t d furth
P e gAY SR P Leebtibes e RRR B s,
pharrrﬁé'éuti@ﬁ?lt dontfoks®idnd 6f thE ASRnH6 wild bfpically@etprikdthe Q&ﬁf@ﬂn@redlent
referring again to Fig. 2a, there is shown a

and a ﬁthtabtﬁcprpmﬂaut mechessi @uchlawbﬂmrngleﬂmnv,atrlplde@ﬂuoromethane

dlcmoi“i’t&%ﬂﬁ) qu,ﬁgﬁ% nnhl?t glfdg r?gllo egﬁul?a%leh pl.ei n, wherein the

| pdanehaily,3he ﬁla%a&ah&ﬂ%tnp%sﬁtbﬁmr@rbeﬁﬁ ftic XA apsute or
repr esent ed (XTV) above), wherein the gr oup that

cartridget(ends, fphecapgﬂq; gmémg@lat@d comprisigar conmound @€ His-ipyesign and
oo LRI R SRSkl g AR AR UR B ol o

examMBEaELEE o figpH esents -CRL and Y is O (i.e., - Ct O)R
1), wherein Rl represents a heterocyclic group

a T;ba cempenls of theshvemtion sarplgo be a)imtm&t?reﬁéra@%mrlﬂml%g
know% trfneda Hﬁ%e‘{ ﬁg%%r%gr&ggﬁf exc?plergtg Bor ex%m%leg a% HBSRP(A of the

invenHbATB4Wd addbixdBkith ggﬁhﬁ&hgn evhanderd) siah Ak Priplylede Byt an
as shown in Fig Furt her, aIthough not limting

polyethylene glycglsmgmjmatienaziapgcloag]aan {ngesg e }ﬂggra@g étpﬂoggprgtyd into

d f t
ot o S e B Rl DA PREL SR
emuldifiéle BAd bugas Mary ey arhhandédmat cdrﬁ;aasﬂtﬂons pioddstredan
thereof) may conprise a reactive substituent that may,

bérhre é@m@weg tferenubgionaillystrgte roprgsentaiive phamragewical eorppgsitions
fih mtltn errbodl nment, the group represented by B
0 eﬁgﬁseB YR group (e.g., a phenyl group as shown in
Fig. 2a) that IS nmono-substituted with a reactive
substituent (e.g., (2- nethacryl oxyet hyl ) car banyl oxy
as shown in Fig. 2a) Formulation Beanp
i due
B orb b R ok A0S
bonded to -A - and an al cohol oxygen is bonded to -J,
and -J is nethacryl. [092] According to another
nohlglrfrdwrtw ng enbodi ment wherein the ph@eB&hronic
mggﬁ |s re resented by (XTV) or ( %above or a
at | east one of a group T epresented
b)Laai@SR@PEﬁiY-dﬂ@é)G position, an R6 gr A9 MBE the
M&sickiudstedBate B, R7, R8 or R4 may camphpse a
react lve and/or mnrpati blizing substituent [093]
According to still another non-limting enbodi nent
V‘h@d’p@és@nﬁf e PlARSRES ﬂm@lﬁ%rﬁm'%ﬁtfslaﬁé thofoughly blended and then loaded
[27,3":3, 4] napht ho[ | ran re resented hy (XIV)
alinioe haeéetlatm capsyledUp) memfegelnpe omperA8pFBelgr oup at
the 7-position and an R6 group at the 6-position of
the indeno[2', 3" :3, 4] naphtho[l, 2-b] pyran nay be
i ndependent|y an oxygen contai ning group represented
by - OR10, wherein R10O may representgroups including C
1-C al kyl, a substituted or unstubstituted phenyl
wherei n sai d phenyl substituents may be G -C al kyl or
Cl-C6 al koxy, phenyl (G -C 33al kyl, nmono(CrC 6)al kyl
substituted phenyl (G -C 3)al kyl, nmono(GCi -C 6)al koxy
substituted phenyl (G -C 3)al kyl, (G -C 6)al koxy(C
2-C4)al kyl, C3-C7 cycloal kyl and I nOhQ( Cl- C4)al kyl
substituted C3-C7 cycloal kyl; a nitrogen-contai ni ng
group represented by - N(R 1 )R12 vvherer n Rl 1 and

~aA N oy " o o o r r gy
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above. For exanple, according to various non-limting
enbodi nents di scl osed herein, the group that extends

W b@epiosieonj ugat ed system of the napht hopyran bPONUSIN0E012978

the 11-position thereof may be a substituted or

unsubstituted aryl gru Qonl'nitin exanpl es of
which are set forth §%5&¥¥¥9§l§§g§¢iﬁuted or
UPSHPSd At EuIBE IR bARANhiAE RN ROPrebirdil bt Aglowsanpl es
of which are set forth above), or a group represented
by -X=Y or X Y, wherein X, Y, X and Y my
represent groups as set forth above i de%ail. [ 097]

t P Fvgly, according to various Yi'miting
emboghiEnhs iies§dosed herein, the group tpatmgxt ends
theﬁfi_ onj ugated system of the benzofura }B sed

nap tW@%yran, t he i ndol o-fused napht hopyran of the
benZdidipenstalling eellviessht hopyr an bonded at t39ang

11- poabhdsafn beghof together with a group kanged at
the 12-position of said naphthopyran or together with
a group bonded at the 10-position of said naphthopyran

My ResreRcatdtive Pebcdf @ PThMn g 0 thdreahly Bldnded and then
according to one non-limting enbodi ment wherein the

gr oupesbwshiieaighte NchdS meshds St siove andderdedrinipiaherd ggfatéup
bonded qﬁ &F 12TP°SitLPn Qchq§d O-position forns a
fuseﬁ“ﬁ?géé,lpﬁg UYERTFIGTRD Y €xt end t he

pi - conj ugat ed system of the benzofurano-fused
napht hopyran, the indol o-fused naphthopyran or the
benzot hi eno-fused nap Ie& 11- position, but

no- f use: ESmpIRE 11 posi t
Sdrepare R o A g ot EB R IB 1Ca" oups

i ncl ude i ndeno, dihydronaphthal ene, indole,

benzof uran, benzopyran and thi anaphthene. [098]
Fdngiedientsaccor di ng to vari ous non- | i nd\ge

ernuuiIIENLS e I3-positiom of the | -Tused
n§%¥¥ﬁ$%@W%ﬂﬁl _be unsubstituted or 2@%&-substituted
Ndtolyoxyethiitgne ser opgoleai¢ t abl e 13- p89img on

sWigrkh byeat:s | ncl ude those discussed 2dhgrespect to
R7 i —+099]
Sui table non-limting exanples of groups that may be
b ik etativ Profedur®-Thelngrediénts aBe thooughlyblendetidnd then loaded
12-positions of the benzofurano-fused naphthopyran,

t Hato agrbatr eapede (FPHRE 0HGAAPPSHION PRE CRRSYAA hi eno- f used
napht hopyran according to various non-limting

enbodi nents i nclude those groups discussed with
respect to R5 and R6 in structures (XIV) and (XV)
above. Suitable non-limting exanples of groups that
may be bonded at the 3-position of the
benzof ur ano- f used napht hopyran, the indol of used

napht hopyran or the benzot hi eno-fused napht hopyran
represented by (XXXI) or the 2-position of the
benzof ur ano- f used napht hopyran, the

i ndol o-fusednapht hopyran or the benzot hi eno-fused
napht hopyran represented by (XXXI1) according to
various non-limting enbodi ments include those groups
di scussed wth respect to B and B' in structures (XIV)
and (XV) above. [100] Methods of maki ng photochrom c
mat eri al s conpri si ng i ndeno-fused napht hopyrans
according to various non-limting enbodi ments

di scl osed herein wll now be discussed with reference
to the general reaction schenes presented in Figs.
4-8. Fig. 4 depicts a reaction schenme for making
substituted 7H benzo[ C] fluggen-5- ol conpounds t hat
may be further reacted as shown in Figs. 5-8 to form
phot ochrom ¢ materials conprising an indeno-fused
napht hopyran and a group that extends the

pi - conj ugat ed system of the indeno-fused napht hopyran
bonded at the 11-position thereof according to various

o 1 e Y T . N1 Y Y I T I Y Y 1
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C] fl uoren-5-0l conpound represented by structure (m
in Fig. 5. Exanples of suitable al cohols include,

WOwakoog121 i mtati on, nethanol, diethylene glycpCT/UsiokyD12978

al cohol, substituted and unsubstituted phenol s,

substituted and unsu tityieggge% é al cohol s, polyols
and pol yol residues, e limted to those
A 448 $8hral v Anidirktion £8 pRphrddesfHowsthe conpound
represented by structure (n) may befurther reacted
winigredéenpsy opar gyl al cohol represent ed AdyoWitr ucture (i)
t rpduUCe The I ndeno-Tused napht hopyran (represented
bsdEPE@EP@F@H?m) in Fig. 5) according 10®one
nBtardhi mi ti ng enbodi ment di scl osed her éPme wherein a
CRIiDOBYstafllRWRIEIBE extends the pi-conpugat ed system

0 he "j ndeno- f d .ngpht h ran i s bo at the 11-
p%gﬁtyf”ing#yfrﬂga%%e’fﬁs%th%lflr‘{’(a?ﬁ?rzg exanpl egq}?og car bony|
gBodipm carzrxymsthybstasbnded at the 11- podit8n accordi ng
t MlagAEdi@HStame | | M ting enbodi nents di sGlmaged herein
iq@%ude: nmet hoxycar bonyl , 1m

2-@ - hydr oxyet hoxy) et hoxycar bonyl , alkoxﬁ%arbonyl,
substituted and unsubstituted phenoxycarbonyl,
sybstituted . and .uns titut. r

o R SRS B ARG YR Y e Ripasecc

7HrbenzoNe] 43 HeseU:S sitve apdhRkEithbRRERSE The dolayion of

structure (g) may be reacted with a phenyl boronic

aoplyvinglmysobdenads pyixed wilh tin wsyling PARAem ang)hisnixture is then
PPt B LAh Y A HPUR. SR0E CRRO bR sproicd it at

9504098-aph paed thibhfieaxe| (] fdestoUsksfeve) The sgiitmnd
represented by structure (p) in FLS. 6. .Exanpl es, of

s giubakimeethplr ik rarangs atafe andal@uevieysy passsdgntough a
sybstjt ut nd ' r o i ds -

f %o&g Brhegﬁg{g S %/%? %ﬁég@%ﬂ d;%cfd%& t ﬁlléeg%ﬂtﬁ’& Aher n‘ﬁ%n%, the Fixture
(4 borsiirescyll 6B b B1MtRhAMIHER6 et da abldd weihdfienyd dagr oni ¢
acid, and substituted and unsubstituted aryl boronic

aci ds. The compound represented by structure (p) nay

be further reacted mﬁ%g 1RES E%Xh gl coho
represented by structuﬁ@ﬁ%gégﬁgg' e the

| NdBRes bt sRUamaniNthepy kRbrépeed sklibes: by structure
(gq) in Fig. 6), wherein a phenyl group that extends
t he pi-conjugated system of the indeno-fused
nq£“1§8ﬁ¥ran i's bonded at the 11-posiAﬂBthhereof.
AHEUEA  not  r equi red. according to various

Nn@attlof MidihhentRabodi ment s di scl osed herximigand as shown

inFig. .1 he enyl group bonded at 11-position
}FH%“%%%%??%?ﬁﬁé S Non-Timting exanpl et of

s (léqontdiexdde fmeaty| groups that may belB&ded at the

15tpeisiatidon according to various non-I§mging

ebedirents—di-setosed—-hererr—netutde—4—doroephenyl ,
4- (hydr oxynet hyl ) phenyl , 4-(phenyl ) phenyl group,
alReptRbantve Prabédey Phenidredibals aphboydughBridended and then
al koxycar bonyl phenyl . Further, the_ substituted phenyl
atcopeesgerl tsd)ém tabletaehdOrmas af epsnrasitiqnnet &bktY-i t uent s,
and those substituents may be a variety of different
substituents at any of the positions ortho, neta or
para to the indeno-fused napht hopyran.[106] Referring
nowto Fig. 7, the 7H benzo[ C]fl uoren-5-0l conpound
represented by structure (g) may be coupl ed under

pal | adium catalysis with a term nal al kyne group
represented by structure (r), which may be substituted
with a group represented bysg4 as shown in Fig. 7, to
formthe 9-al kynyl - 7Hbenzo[ C]fl uoren-5-0l conmpound
represented by structure '(s)' in Fig. 7. Exanples of
suitable term nal al kynes include, without limtation:
acetyl ene, 2-nmethyl-3- butyn-2-ol, phenyl acetyl ene,
and al kyl acetyl ene. The conpound represented by

e
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As used herein the term"incorporated into" neans
physi cal ly and/or chem cally conbined with. For

wex@apbs27 t he photochrom ¢ material s accor di ngP€DUS2006/012978

various nonlimting enbodi nents di scl osed herein may

be physically conbi nelgl Wi 'oatﬁél eaatga portion of an

organic material, for Fthout limtation,

bﬁidgiessi,cequ%bl'bt@’?&&ragadlﬁﬁisﬁlaﬁ@& Bt far SBdsEbil@s:i Nt 0
the organic material; and/or chemcally conbined with

at least a portion of an organic matey.] for exanple
al maaioni limtation hy rnpnlngr?%%@%%ﬁkéu_
okhebMhsenRaneh Nng t he phot ochrom ¢ mat®migal to the

' ial.[110] Further, it iss¢contenplated

o&gansl cchmat eri al : _ _
t EPHE" phot ochrom c materials according to various
n@ﬁoﬂcﬂmﬁ@ﬁ%ﬁ‘gs@#ﬁ@di nments di scl osed hePé® may each be
uggstosd one, in conbination wth otheri2pmag ochrom c

e | according to various non-|i mstj
gﬁégmnﬁéﬁfg:'térlngpd herein__or in rZEEé gLLgn wth
an appropriate conpl enentary conventi onal photochromc
mat eri al. For exanple, the photochromc materials

a®epredémati vePrueduon § ha onerbdiemts pregthervbglly ismdsd and compressed

di s¢l osed herein sed .in conjuncti ith

R SREIE SEE Bt e P SO IE: | vat ed
absorption maxi ma within the range of 300 to 1000
nanoneters. Further, the photochrom c materials
accordi ng to vari ofermolatibn Fxeiply @nbodi ment s

di scl osed herei y.be used in conjunction with a

c oﬁwmse%mnaﬁ%yoeg ARISTERHAR 1%@9{%? P IICESr
conpati bli zed photochrom c material, such as for

e ientst hose disclosed in U. S. PateiowWys. 6,1

IFBH—A{at—col—2—t+tne—39—to—cot—8tigre—41) and
6%&@?&%&“{3’;{1080| . 2, line 65 to col . szé li ne 56),
wiuateridiasisl osur es are hereby specifi c8P8 incor porat ed
bysouphetcspag herein. [I11] As discusse®d@bove,
agcordi ng.to various non-limting e i pent s
di %tﬁglspt?gaq’?grei n, the photochrom c gg(r%g)% itions nmay
c dtropsil pazabert xt ur e of phot ochronic mat@P? &l's. For

eX@iRhi8ted @hgdmough not |imting herei m5frgxtures of

phot r C terials may be used t in certain
a °F‘i’3§°?é§‘5%8?18#8f%such as a near neut sla%a'é% ay or near
né\gegain k\enderbde€o.)f or exanpl e, U. S. Fagent No.
5,M4®ring7, col. 12, line 66 to col. 13.035mk 19, which
d ri.bes the paraneters that define | gray and
bﬁg?iﬁmé%l ors and which disclosure is ggg%‘.r ically

i istilleskwister! by reference herein. [2239 IRMous
nomr=trnrtig—enbodirments—drsciosed—herer n provi de an
ophthal m c device fornmed froman organic materi al,

saigl, LI PRBLRLEATHE i Rigtts lfu%%%;e@ RefoRth Y ERIohC
ma ; ric terial and a nmononeric
matefithiaing Entdg af pttdtedagredieghtcperd Denl af swpewiah. ng to any
of the non-limting enbodi nents of set forth above
incorporated into at |least a portion of the organic
material. According to various non-limting

enbodi nents di scl osed herein, the photochromc
material nmay be incorporated into a portion of the
organic material by at |east one of blending and
bondi ng the photochromc material with the organic
mat eri al or aprecursor thereof. As used herein with
reference to the incorporation of photochromc
materials into an organic nmaterial, the terns

"bl endi ng" and "bl ended" nggn that the photochromc
material is intermxed or intermngled with the at

| east a portion of the organic material, but not
bonded to the organic nmaterial. Further, as used
herein with reference to the incorporation of
photochrom c materials into an organic material, the

T L T e T ] Y T " I T T
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[118] One suitable class of ophthal mc device formng
conponents includes hydrophilic conponents, which are

w@apabbsa2pf providing at | east about 20% and prPE&rf/E@sm0é/§12978

at | east about 25% water content to the resulting | ens

when conbi ned with [ emaining, cgnhponents. The
i R ARCR

hydr ophi | i ¢ conpon used to nmake the

PoA MRBFEvdeE fdrfatiﬁum@mmrﬂ 'nﬁﬂgﬁ&pfggﬁ@g afed@MbNGWAL
| east one polynerlzablelggUble bon nd at | east one

hyiflsQRfih{si ¢ functional group. Exanple fnt
pal
meSditasfithyd in@entivar yl ami do, net hacryl am t6,mg umari c,

myl efce Styryl, isopropenyl phenyl, C}yéﬁﬁlcarbonate

N-vi nyl I actam and N-vi nyl am do doubl e bonds.

Non- I|n1t|ng exanples of hydrophilic nmonomers having

ac Rebieserdativerfzodedurey | The getivy merédietsliemiwotized duiitien blended |
l.

N N- t h I hyd t
e Pyidfebiey’ "'i‘is&% st foge ISP o EgTafp dtalatton
Methasdodl ate ,cogten@)b@ EiR eyt aféeédﬂﬂﬁirsﬁéi‘éﬂrﬂsﬁ% a powder inhaler.

pol yet hyl enegl ycol nononet hacryl ate, nethacrylic acid,
acrylic acid and m xtures thereof. [119] Non-limting

exanpl es of hydrophilic . nmon rs .having N-vinyl |actam
and N-vi nyl am de pot%¥ﬁ&¥%%ﬁ§§?4¥§83|e bonds i ncl ude
fm:)om & dddRRStrANDy inhilafidh in A\h@ﬁ&éaydosaﬁﬁ;amsd e,

N-et hyl acetam de, N-vinyl-N-ethyl formam de,

N—VI

preparxgd/asnipliowsr mani de, N-2- hydroxyet hyl vinyl carbamate,

NS KR S ey e

f Ghv@flioh LAAIRES &, IFBAKIAES ﬁre?ﬁﬁéd@y&ﬁ’sp@ﬁlﬂg“m sleeshtive 120]
at

O her hydrophilic nononers can be enployed in the

| m@mnom(h as midrodecdopsirtidry withymesnesizsdespdhan Hawhig asolation

8h € b el P S L0 B S S i, e

b%ﬁben[sﬂaﬁl& speiy dried’ dHdtthE FesBNRABTRN A8 A midieni PCIoGRRIIEC

vinyl carbonat'e or vinyl carbanate nononers di'scl osed
i rhaying.a meean disoet®r BoOthan 3,5 lamd Theeatticthsaphiondled into cartridges

oxa olone n%fﬁgﬁﬁ§H%?§%%§§ ?gpﬁificpﬁ;noﬁg}s wll be

apparent to one skilled in the art. [122] Preferred
hydr ophi li ¢ nmononers which may be incorporated into
t he pol ynerizabl e nFompletiasfExampled esent i nventi on

B, SRS AR By BB, 1

2- hydroxyethyl nmet hacryl ate (HEMA), glycero
Sate, 2-hydroxyethyl nethacry

Y ﬂyfﬂy§{91{ one vVinyt- ¥ acE am de,
pol'ye eneg ycol nnnonethacrylate and ®m xt ures
tﬁ%ﬁ@ﬁﬂacﬁﬂé HissetutigndPdrYied hydr oph#d & mononer s

i rIQCU(@% NEMNaONKO.5NWP, N-vi nyl - getblp‘yuacet ami de

[124] The ab L §f ences
rooﬁi% gﬁﬁ%ﬁgﬁgrs are sujtable &or t e Drgductlon
of conventional contact |enses such as those made from

to etafilcon, polymacon, vifilcon, genfilcon A and

I eﬁ@bfebmtati\k Paockdutee ThekabovEtrgradicanaeniéndad bnd thetpdtis
| en anmount aof ilic i ncor por at ed

i nf? uFtﬁ %6%}1?112%15153\1?30& Oe ﬁfﬁﬁ+ east about 70
wei ght % and preferably at | east about 80 wei ght %
based upon the weight of all the conponents in the
pol ynmeri zabl e m xture.[125] In another non-limting
enbodi nent, suitable contagy | enses may be made from
polymeric materials having increased perneability to
oxygen, such as galyfilcon A senofilcon A

bal afil con, lotrafilcon A and B and the Iike. The

pol yneri zation m xtures used to formthese and ot her
naterlals haV|ng |ncreased perneablllty to oxygen,

o a1
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nore preferably 10 to 300. One specific exanple is a,

w- bi snet hacryl oxypropyl pol y-di nmet hyl sil oxane. Anot her
w@e@baogiet exanple i s nPDMS (nononet hacryl oxypPOpYE2006/012978

term nat ed nono-n-butyl term nated

pplydinethylsi!oxaggg WL&QPE ﬁﬁ&%@fr useful class of
silicone containin udes

S Chp KRB PGaphdihintstidtioy hreGrégaespdsefollowyd nyl car bamat e
mononers of the follow ng fornula: Fornula XXH R 40 O
RigredBits C (CH2)g- O C Y wherein: Ame@Hotes O S,

o, NH. _RSI__denotes a silicone-contain gani c
r§a¥8gﬂ?%§%@%85notes hydr ogen or nethhpgnggis 1, 2, 3
oMidroceystillipe esliglose (PlYIC@lB}?é@J?r)e si | i%%n?eclﬁﬁt ai ni ng

0 bsiumaghagaé s RS include the fol |l ovisngg

R4 1 S (CH2)g.- [S1 iOe- S1 i QR41R41
WhRESbdbntdRvE PRYe8Ere Olhé ingfdd2nts e Grdebadity Blewtiat gidrthen

Is Tto 6; RA 1 denotes an al kyl radical or a ..

f | loadaskilnko/a gelatin eamsuldfizad i WhatesOpagusd 204tragaf caapasitipn
to_200; q' is 1l 2, 3or 4, and sis 0, 1, 2, 3, 4 or
5.p?ﬁ%p§ﬁ@icone-containing vi nyl carbonate or vinyl

car bamat e nononers specifically include:

|, 3-bi s[ 4- (vi nyl oxycar bonyl oxy)but-I-yl]tetranmethyldis

i | oxane; 3- (vi nyl oBesmpkesiagExample lor opyl -[tri s

i met hyl silog il 3 :
fﬁﬁ%’gﬁ?sr Oﬁélf%?ﬁl}q%%%a%gg eyﬁ fpaﬁ(ra%ﬁ/ Oll<'§1)IWIS'yI car bamat e;
Sqﬁééd@ﬁﬁr!nethylsiony)silyl]propy! Amoyht car bamat e

trinethyl silyl ethyl vinyl carbenate;

t Selef Hyd aventionet hyl vi nyl car bonat e, 8&n®g[ 131] The

ahaieocersdlindédamse (Asickl FIOne3cont ai I8MNEs mgnponent s i s

n an.exh%us%;ve list. Any other sili conponent s

k CPIRT Rt Ayt may he used Further éynnﬁles

i nclude, but are not limted to macroners nade using

grpup transfer | ymeri. k- [

Rt AR5 Floc B THE 1A ALEMs £ B ARl SR i URATGRccd
CQARBQ! inSdagul@eSikd R eV Hits Opegac) (118 Wiy & cBiPotidn per
pol ysil oxane contai ni ng macroners, such as those
degpsulded as Materials A-Din US 5,760, 100; nacroners
cont ai ni ng pol ysi | oxane, pol yal kyl ene et her,

di i socyanate, polyfluorinated hydrocarbon,
utilitpol yf 1 uori nated et her and pol ysaccharide groups, such

as _those described i SWO 96/ 31792; golysiloxanes th a .
poThercompesnd abfosnuiglal-isoproryi-deoxgr bngiyrqaginahige 4 -carboxylic

. q : )
L O -
azabigR86BINEdcl RyWaSidePata 5- NI redep®2 hgd@sk and {RBFfob6Me praent

5,539, 016; hydrophilic siloxanyl nethacrylate nononer s
crystalline s5d fprns okthe eompeundaffomatla 1 atecoxprerd ioshrceseld fonftraiing
.d i.hed in.US 1 ; ' 1.0 d

meaif SRS e HSHBIR201GS EamRkpnid ppe s berehy

activitggl Qlel medidh] AMMHIONE WhithSue inéltorated by tehtndntisithch 3-BT, receptor
wetting agents, such as those disclosed in

L US
agonigt. gwhauelicaligostitions|inplade, byf a5 noshmitedjty, Jaiable bagsel syndrome

10/ 954, 560, US Seri.al No. 1049 ial No.
(1B 031 8RR . Tt Rha s AvaPe AR bl 2
gastrédsopheAdeflMBséns8 ZGERDY, guatlopdldd, A2:h382 and Miopathic

absorbers, nedicinal agents, antjm crobial conpounds
gastrepedle; poei-aperative ilgiy idegtisal mp@cp-yh@mc@gm aud glgeg-induced delayed

e BP RS R S TR e SR B

af orenenti oned nononers, cggbinations, and bl ends of
t he aforenenti oned pol yners and copol yners wi th ot her
polyners, e.g., to forminterpenetrating network
products. [134] The polynerizable m xture nay
optionally further conprise a diluent. Suitable

di luents for polynerizable m xtures are well known in

- g, e - o o o r

R4 1
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including, without [imtation, polynethyl

nmet hacryl ate, pol ystyrene, polycarbonate, or the |liKke,
w@r@eaesi nati ons thereof. Additionally, flexiBbCtBUS2006/012978

materials may be used including, without limtation,

LT TENE T A T
disord%\%?%%f%@ioréﬁ)(ﬁ’sio?@érs RS PASHIaK, ArRNE/FdaE of 8affl bbadohdmic

6698, WO 0022460, WD 9929750, WD 9927978, WD
functi@®22459, and JP 2000107277. O her ophthal ni c devi ces,

such as .puncta | ugs, be.made fro I n and

sﬁ1V%ﬁﬂggéﬂﬁg?hﬁ@@?gﬁﬁgg%rqﬁp%%%$?%ﬁgb§ﬁéfgg%%sed,it
gastrolASASRGIPRER 2HE Gullaré BEphebRM 86 botserllnBE trédtirg disorders of the

photochrom c materials according to certain

GI tragtonauseidrtiytriedaped mvstlityrirmematiads; fiesdeding bymins. reaph dilaptaisy

csor 0L T A P BT kA e

irritabl &bl *@?ﬁcﬁﬁﬂl@ QOLIB SE,BdiQiejti@ lagid GBPAthiS i gAgrdpafedispaidfahetional
0

i ndeno-tused napht hopyran w thout the group that
dyspepsit.ends the pi-conjugated system of the conparabl e

R P AR, RN R B Syl R IRt By of
the gasHEinRI3RAA GRAEORI aGmABHRN, 1R Siethod QbRipFging adMmddistetitg to the

non-1limting enbodi ments disclosed herein may also |
mamrdilepheppéuicelbnefertivb sopnt ofp pifarapesytied pagweditien comprising a

radi ati.on hayi a.wavel en . 420 nm as
phar G R eGP ARt A P Bk

C OReH @Rl € {rod ANRrdeis 60reBaRAtAGHI a1 thal (FTeddt o Stertfonditions

that extends the pi-conjugated system of the

mediateshipiaf-Fblsacteptiondhe spliefermaphibedpyantian Bk Seically behe

.11-pqsitjon thereof. 138] . i.i konal '
admirfigeriy R aisAae ity b aiilplO R por 9, BEBLLENRLY
formd oF d@8ihigirationQhay bétidedN The ahedhh@EHcEvelhgnt adigthidae@psr dose

may di splay hyperchrom c properties as djscussed
or thedbial emovnt admiisisredmsr dexwilt typically be detstmined py a physician, in

.concentratiqn.of the ph r Qi L er e '
e AR ARL TR Ui ORI oGRS RERRL hiben
route @ RAHinRALiSn, 4hé sétesiedniponed AdmRystdred kedilicfthtas activity, the
conpared to the anobunt or concentration of a

age, weaghteand respansppbthe didividiel netieel theissvariinef the peljpnts symptoms,
aih uired to achieve a desired optical effect. Since it
an “e possible to use | ess of the photochromc

Meeb I8 a8 s B Ot liting didr&es bfdetudvdimbtility bf 1@ GI tract or other
enbodi nents di scl osed herein than conventi ona

disorgstimediatedrhycS-Han eacientoss aghexpeckad; tpjrangeieay phyt 0007 to about
desjred.optical .effects,. it |
20 mgglalhc Bive enedpr Gl ph SXPRTRRRAEY hORY ahyFor an
averaB&Nno k% HinnhAGhBRRA0A BR6tS: t6ifeet s 00616 aboutdy theper day of
_advantageously enpl oyed in ophthal mi c devices wherein
activg agek necessary or desirable to linmt the amunt of

phot ochr am terial used 39 :

B oetey! o O% oo, MR s outtr BERflion 85 upegto wea
chrodidWaiRtipdtont Wiherd iRd b @tQCRf@E Con¥tip&tiodnaihe sakcef the Fehition
certain non-I|n1t|nﬂ enbodi nent sdi scl osed herein the

y

will tppigallyshecadministesestioraBy in asisshesieily dosqrade pumiinle doses per day.

l ectro net i c. radi.atj.on. havi e '
The g i 330 A LB 20 onise P e B PR SRRy PO oue
70 mg pkd d5d as conpared to a cl osed-form absorption
Sspectrum for el ectronagnetic radiation having a
wavel ength ranging from 320 nmto 420 nm of a
photochrom ¢ material conpfysing a conparable
i ndeno-fused napht hopyran w thout the group that
extends the pi-conjugated system of the conparable
i ndeno-fused napht hopyran bonded at the 11-position
t hereof. Accordingly, ophthal m c devices conprising
t he photochrom c materials according to various

Y T L
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rnaging from320 to 390 mm such that the photochromc

material may transformfroma closed-formto an
wop@aAabsiem That is, the anount of el ectromagnP€T/TS2006/012978

radiation havi ng a mavelength of greater than 390 nm

! Eti & qt'a?ﬁqeg{ \E,)gﬂgF b%v;nﬁgpﬁg '&C tlg)%rggn 8 mat o hf)lg are used to treat

irritatié 5&»&%&%8&5 e 'Whé’ﬁﬂiée@@o ﬁéﬂtfcbﬁét%ﬁﬁoﬁ greaeﬁlmafm trh@ible bowel
photochrom c materials to transformiroma cl osed-form

syndrt:me,ahe sphtsrof ﬂwrmyertthervelﬂwlendbt bm@irmlhetqredtelellb ahi pidgle daily

bst rat.e .t hat bl bst t
dose GBI ghete PET P 3 B PTG oSRve B R A ainghg
irritatfl§ vaéi%Qnd}mnte s S§3cledho ranké %]onﬁaodﬁt 8\05Q abaut JoShE p&aThy.

t he present 1 nvention cont en'p at es phOt ochrom ¢
ofin tidhariaspeastof the snvemtide, the salgforme Oﬁﬂx@um(ﬁmﬂgm used to treat

ials_ and osi t{,Ans ac ordi n 0.var
diabeffB S 1Rl ORR e PO BEF BLi® b iy Hipppenic
gastro\@fésﬁ Uhe AR dfithd fn'v@ﬁuﬁf‘@ﬂﬁty?ﬁﬁﬂ $ b8 h&RlrHaed BRIKIA a single
provi de photochrom c ophthal m ¢ devices, conprising a
daily dodegtr i maltiriel desep hot dﬁyh rIdheidoserfor drepting @t@b@imaﬁ@onamem
scussed above

expecg%intﬂé (ﬁ% al%f’lﬁ 8 Qg 8 %‘[[)’B‘Ilt ﬂﬁgg 8f urb(ift Yrate. As used

&h Qtnothlea eétmftmwaetcﬁldtﬂe%au TERiSofABS R bt RChr¥Asdd to
e|t er directly or indi rectly through another materi al

treat fonctynalidyspenrsia. [Whm]l umdctgrtmh eldonshdyspapsindhe ¢ompaundg of the

v 96 e S S o PP B 5P o MBI s
per dB8PNtHado8d for@euﬂlﬁgeﬁ@ymm ay@e{,aa isﬂ&fp%&’c@d phahgshb@beut 0.05

material into at |least a portion of the polyneric
to aberdt’@migaperdyt he opht hal mi ¢ device, or by |ncorporating

¢ neGr e BrE PRR P et O fedinea mnpaf G 2 figfise or
condifiBR béatiAled vﬂﬁhVS -PH“;'récdcp&fr'iBfﬂvmqmi Hathed @Olﬁﬁl\ﬁ‘:lﬁ% 8d@fnidt&eng to

present invention may be formed by a nunber

the mpmtaégmapentwam offpctiByameynt of aselh farmefithaiventiomerof a

m.c _device t.'contact |ens, the
pham$Eical SorfRoi dnforie €5 Bnf b PR ("% L0
angk GEIaHRAUBEYE, ¥alb YsthRtoTthe M%ﬂﬁbﬂ%r@ﬁ%&é%ﬂc&fa@oiﬁ@@y\ﬂrhe
for nol di ng t he pol yneri zation mxture int
invenpipo fiuther provistes.dberetue, 4 Iantbeé of rgreiizing ag-Khi 1eeendel ing

statjc.castin ar.e di.sclo ed

mamff R aSirhdq SR RIS b R T e afv RS OB
mam&asti ng nmet hods are discl osed in US Pat. Nos.

4,113,224 and 4,197, 266. [145] A |l ens-form ng anount

of Therd pspperties; es wall ais ﬂlmtémﬂé hydroghloride palt rmpypf the
. or,m nmean nount {1 cient
invengipt i 0% SRR ine WiislE Bt PR LS S pElRbwb T
those 5¥ilic8 & 1hé artd RptesdMtatie 2RHtard @estBHb&S inl feAberRtElihdhe | S

used. [146] The nold containing the lens material then
followimgexpoglesl to conditions suitable to formthe |ens.

The precise conditions will depend upon the conponents
of lens material selected and are within the skill of
one of ordinary skill in the art todeterm ne. Once

curing is conpleted, the lens is released fromthe
mol d and may be treat eEXAMFLES ol vent to renove the

cotsaliotioe fREfle Allbell SRt LRORA% §F piae the
mventﬁ)SH I 2Qke AGAS be TMSred hh ARAwHPRAGhIRR!he §ddBe of the invention.

photochronmic material is |ncI uded in the

 In theperaypiasibelaw, dire follewingatimeriatinns hpoe Giedellowing meagings unless

contact lens either via pohymerization if the

phot ochroni ¢ conpound included a reactive substituent,
or via entrapnent. [147] According to still other
non-limting enbodi ments, the photochrom c materi al
may be connected to at |east a portion of the
substrate of the ophthalntc devi ce as part of at | east

. s o Y o, oy



partial coating conprising the photochromc materia
according to various nonlimting enbodi nents discl osed

wheooeilo812T or exanpl e, as an overcoating. [ 153]PCT/US2006/012978
hbn l'imting nethods of naking photochronic

onpasi tions and phot och c .opht hal m c device
otherwize QU eHIH_ABP PR P GRS HS PR Gt BT Ectepted
meanll%}bsclosed herein will now be dlscussed One
h-limting enbodi ment provides a nethod of meking a
Bt ochren ¢ eenpwskydadonyt he net hod conpri sing
(B‘é@fg@or&tl ng dpzephbitocdicabosatemat eri al into at |east a
i on of andghggamgﬂ@@gerlal Non-1limting methods
corgpratAp hoRb2Fhigematerials to an
cmalterla1 &ﬂ I dfor exanpl e, m xing the
chrom c 16 a solution or nelt of a
%g%irlc ﬁé nonelic material, and
B@Ueﬁtly QTC 8%&?“%%??$glly setting the pol ymeric,
dMﬁ@bherrc oRCoPMEHEl i c material (with or without
bieiidiEg the phat-butyl owikyl pteerial to the organic
nPyBop al )= andenzdtiiivohd -neytpporditimeni ¢ material into
the organi c nphegghehivpwhédafloorophdiphate bondi ng t he
PREt ochram ¢ nekstidAdaciop the organic material). [154]
Aﬂ_ther non- | i, ]h%ag &gmgglnent provi des a net hod of
glng a=photq1;EF appishal m ¢ device conprising
s
[

Tgﬁﬁectlng a OﬁlC mat eri al according to
ous non-| ﬁgﬁﬁodlnents di scussed above, to

at least a portion of a said ophthal mc device. For
e h& (e W%&e%ﬂ@oﬁleﬂﬁ&’b’eﬁﬁu@ﬁm&ﬁoﬁd to
ast” a portion of” the ophthal m c device bﬁ
commleﬁﬁeﬂtsupp‘lﬂzr@(fAlﬂﬂndl Fade; Sigplaacts. )n@‘t(h@gd m’@o@‘yﬁn’t er purification.

ResctRgngrro S S Bp e e ATk R RE 0Py

reacu&%mgf h%%?hfbﬂfbf@d%% & Rhioin AeRESUENIC) yarBgical Higie
avin desired shape and cured to formthe

perforapinthAduiil «:hnbmatmgfaplﬁqdanainHPL@) and gugsel ppRgtrometh the details of

| t nb di h t gch t
whichg® BB eloremd SBOREPBh P e EROPg et e Refegn ™
mlxtu}&%vé}P RhoRaddlipGsR¥dribRd s{;&ﬁﬁ&l@ﬁﬁ lk&-ha¥action; commonly they were

co-polynerization wth the conponents used to formthe
purifiepby bataction deldther purificatien inethiods sidrasiempryatura-hand solvent-

phot ochrom c materi al sed t di f.f
deperlfg oFYliEH e TAEPEHALGR- Ok alOpREs e SsiRE ot b aytinely
punﬁ%fi b*g re eraH%jHPF@r @AY BatiblY of R IcH predidaewanibutiadlicarried
e In a solution containing the photochromc
out bymihey dndl 'H-MMR spectrainetrpuFos MR mgasqrqm@]t ppdgs were dissolved

in dqugrgwlgéo fehn eﬁg) mgmrmg ccz)é dhglrlgjléﬂ{ ée%ﬁ‘ﬁ%r@acqulred

with f?gﬂﬁfébﬁlﬂu 3hod RRELMEAE300 M AeE ﬁar[ﬂ%hﬁd&bs@fvah@n abnditions.

a portion of said ophthal m c deviceby at | east
Mass Gpectofneiric kishtifiaation pigompads mgs pedomnzedi hyzAn) eeropRiRy

lomzef%}?%t”rgéﬁ%ﬁﬁsiwﬁﬂ ot s i BESwnsks L it RABEEAT kel ARE 150
EX 1r§\ fgﬂb leﬁp DA CCﬂFiﬁoﬁ@leO'O'Lﬂ?MSD a6 tinBer. Water
ccording t

non-Tim ing embodi ment, a coati
conteﬁoimIe&rmmeﬁ bg mnlrmsc;mg titrgorphmon T Brigkingnm@V esthury,
may be a id coating conposition, is applied
eﬁ@h@“@?ﬂ?E%ﬂ#?%ﬁﬁ@d6kéﬂ§ f 4ffd at 1east partially
set. Thereafter, a polynerizable m xture is cast over
the coati ng and cured. After curing, the coated
ophthal m c device is renoved fromthe nold. [156]
According to still anotherzpon-liniting enbodi nent
t he photochrom c material may be connected to at | east
a portion of an ophthal mc device by coating.
Non-limting exanples of suitable coating nethods
i nclude spin coating, spray coating (e.g., using a
Iqu|d or pomder coatlng) curtaln coatlng, t anpo

.
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t he various photochrom c conpositions and articles

described herein is not critical provided that a
wa@adobitesient anmount is used to produce the desiPEDUS2006/012978

effect. It should be appreci at ed that the particular

t of th |
o Prciration af CrOaR SRE T o SRaieShesd 2 flnEde SFRFbomale
aBé‘ér’W‘rW’dﬁfﬁract eristics of the photochronic
: .,S|gy of the color desired

to i ncorporate or

C Qﬁﬁ@éiﬁratdﬂ%yﬁf&hmra@m (GO rﬁﬂL)amesadddé@ td :hﬁetemgbﬂmhmscﬁlutmn of
devi ce. Al though not limting herein, according

2,5- dlmhwgetrﬁhadmﬁmatl i(??r?gZ b6 mehs vrtardl dl k) wé\ﬂéusﬁm%eln a
separeﬁgﬁgsﬁg co%fledtrg%"@ Izl%g %8 oc%gen%{e%rﬂgfal'ocﬁlib?fc defil (92 ) was added

I’ NCOr pora ani ¢ nmat may range

slowlj’ﬂfwaléol@tl&ﬂ-oﬂ&nﬁjd@hﬁmélgm ghm RES1Y Bnvatet €356 oil). The 2 5-
enbodi nents bet ween about 1 t oabout 30 wei ght, % ang

dimethexyietrabiy deofeyan sofaRes Wap ét{ﬂ'vr\%jefﬁ’r apRygximajgly 80 é‘E}Bu‘ith@%"“t
watergg%(gltﬁi%, a%d%gégﬁle Vkﬁzﬁmfé s%mth{ae%daw 51 &J&Pc{%g ahdifion

ari’ous non eﬁbo

ofa sdlluﬁ&h esed- d@%ﬁed‘icambé)lyﬁﬂ@wdqe 00 g] w684 ﬁiode)dnlwatctrf(éOO mL) and
Iovvln non-limting exanp S [162]

then tb@addltplbpf qqﬁieneiaa#ﬁgesphqsa@atem Bl lsme})a% st GO0y The
o TS BORLAE DDA A34851 2 SEGRL e AL QA e

yelloxfl @djlh’dom WaE&@:ﬁ@i errdightd, Thrrdhitioa vmsahﬁdamaﬁedmepﬂ Bdrom pH
f our conparative photochromic materials ar

7.5 u%é@% tedrachlors apidy BeateretoBafrndstipieg oy hours. nT]F%?OtIUtEOn
was cég'lgg tSRdo gg e %ga%gsba@ﬁgedrtg égﬂ %2:’1152150%4(?52 3@{(?1}? edlq ekBadted vith

rption properti ot ochrom c
dlchlcsmhﬁthaﬁb 6 21560 dﬁsc Thb e%b%&ﬁr@m&ﬁ%f&mmme,

le 1 [ 163] 1, 2-Di net hoxybenzene 31.4 %}Uﬁi .
dnedéwcg 4% éilnﬁrqd@wd&pnwnsaf@%séﬁzrr@weé RFSPYTa & pisguer y Chyde title
1nterr?&$ Et&?g(, Sgg&sl'm% e)ﬂchl oride were added to a react| on

ed W a solid addition funnel under a
NiTar D@t itk bede intSalddihtainhy ebihamis (B(I)Oﬂ)’mh)mas hddediditeerz-
was a to the re ction mxture w.t

60.0 g
butyl Guseitonand 4 EcOGHE RO 1 oo THERSRTHSR HASALaPEL fvam to room
tempérﬁt%é/\%fdesrtmtéﬁt Qemghg ! ‘Tg@ etfiflo ﬁst ﬁncT’etr b EduRld ?fessure

Foom errperature ours. resy t| ng m xtu
and tlvﬁi‘éSIHﬁnlg eil wapidixs@0ed il dicllomnistianei(X000 @Lpf Themtamddiate was

et BRI bt st B T2 5

0
he e 188 s RIS Sa ARG et
dichloretreiHaaa €3 500 MIJe The |cvmbtne\ﬂ@sganﬁmayﬁ'sl weye droddaiigSO,),

evaporatlonto ive 75 of ayeIIowsold N(glear

filtergegeoneentiaisd) erere@uqmrﬁssgrﬁé% pladuen s eipgrpsdiefaat 2
Vlscoég Agﬁyﬁo%! il u%f Ngﬁ% @g%‘j i%g nﬁmtgw %t( SI% (E%zl’]:; .7 (s, 2H,

CHgPE’@ 334555(5#6&65 QHlt @H-Nen§ 3207 2k (@)1 HdeHECG),Q 2.1 (dd 2H
InEthOX r onob enzgﬁ enone from

CHLGOMBA-26 (@, PHACHRGHY | 4, G CEPRihY G06: TN ealedbre
t nbsphere. The m xture was heated to

C14H}7§?f%§(§5£&% %2??1@ sugm nate (63. 7Xg;J was added
dr opwi se over_1 T I 5
:atﬂ

b. Prepgration of 3-0x0-8-azs €
20f ]o&ﬁh—%forfér(% ‘g' @Qﬂ@ﬂﬁ)'l)yin

a1
M3 HESuMGs Mb&&yl—@h@alﬁ%bl&[‘s
stirred for 20 m nutes ueous and organl c phases

EtOAee(380 sdpavastaddechmeblutien @f’(@dﬂfﬂ up dacarbometed®3.p g P S§3 mol,
with 100 mL portions of watgr three tines. The
conmbi ned aqueous | ayers were washed with 150 m
portions of chloroformthree tines. The aqueous | ayer
was acidified to pH 2 with 6N HO and a precipitate
formed. The aqueous |ayer was extracted with three 100
m_ port| ons of chI oroform The orgam c extracts wer e

T e 1 . o o o,
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[168] The product from Step 5 (10.0 g) was placed in a
reaction flask under a nitrogen atnosphere and 100 nL

w@booantsidr ous | - net hyl - 2- pyrrol i di none was addedr/u€uei12978
(4.5 g) was added to the reactlon m xture. The

AT i P S g
toal I\f’\@grr ﬁg(ﬂ‘ng ?x %slsgf ccﬁﬁ‘!ﬂ 2@ b A8 adiivht HidEoM@S(20 tw % ®d,

he m xture was washed with 150 ni
dry basdqohicerenp£50846 ket mmnemexe eghPelnmdnipeatalysipungey aiream of

nitrogane 1heyoapGFue) OFF Jeegey e pegpolmARNG VR gL
pressulsige%ctg '6® é)%?giyﬁyt %Jsh eflf@r@éi:‘ﬁ%ﬁ s&lﬁhbﬁ‘%s Agifdté ol W€ days and

consi

recharglildrﬁiltmﬂé )as ﬁeeﬁedi tdrled:dpythe H. pyeasioe 2Hpbpsi zofilChe repstion w3s o
Step

complte 3 BRRLOIERY. siop frfarehhomeggpD 7 B RS FPRs e

18 2Hd @heentrated under reduced ressure to yield the title
ﬁltereﬁ§t}’?$]ﬁ&l a?é?dmst oxy phenyl) cen2 aper opyn-1 - p d?u t he
intermpdiatugianidftitelpaph eistod, gellolv fonoren: OlbaTtt @.ﬁt(s uge gghgnext step

Wlthoyé&]%%gt%elfi}q%igb&js§wég%§¥fl°f‘€’%%yz’§i%g§?%%7

(broac%ge . n@boﬂ’&%r(@d( ,@Heéﬁsc\!ﬁs Wi t(BroR@ i, e CIZRDYILY-1.6 (dd,

nmed in reaction’flask and stirred at room
2H, CHeOHS) ab5us,0H,¢CHa);0QEBN))The reaction nmi xture was
washed with 50 % saturated aqueous NaHCC3 (200 nlL) and
c. PrepddStidd MK 8 R|5RY.SLarhik®- Sz abityoloES. 2 foctmeBscaldb@SG¢. aciflvers-

ent was renoved by rotary evaporation. Hot
ml—tﬁgét% ol was added to the resultin reS| du

S 8b atsbition e Heroduat OB enEHEIEAEr €5 70 184 lgﬂrhfg“ethand
t at [
1 BB SRR SRFERRS DbV ASI Eﬂ%%%%mj g of
pallad’;’un?f ol iabtivAiBE HRBMPNOPY bnl dify bésid] FEI0A Weywhth vmtanﬁ)egussa type
13-di net hyl - 3H, 13H-i ndeno[ 2' , 3' ; 3, 4] nap ht% % 1148
E101NE6M) wgder @ sfream of hd avidlesaEneAp BreRbAicad SEIgy (At AR
t end

hours, SRR LIPSO R 2l 1405 orS b B ime.
Once yacﬁ&?bx‘o‘g%ﬂbﬁ e&fed,)as nidiftopsdasiugial. m&;mw)%i E1560g) was

further purification in the_ subsequent reati H
addedmudrthé wseltingtlpk puspergn was filtered and then the collected solid was

s P00 P SR Sl sy

reduckd gi%gsdilé] 4861 A MbthbR9Ad BbeDepPesE Tincrebifhl (ROdy)biptmsic
. To the m xture, ethanol (100r) and (216)9
solutmh)ivawdlw dalitkslhyithr I plmplnqrwcrﬁ tora fial \X@gml‘f‘égaeldg Ed at

pe 2 bRt AP B Rl P R i o

pH 1:!fh§ihg 16%:00q. Ne©rRaad EMrddidd wiftddishiorsmaetharieyB rxo’LQﬂ mLj.GFhe
m nutes. The m xture was washed with 150

combpxmdtqrgamc byerstteye driedevar Mg Sligtedeand @H@ew&grhygotary

rrb d g
evapdigncrs o MEFadflpitg 396 @0% BPie et R AR Sty N
Boc-ofp%- ﬁlﬁlrﬁﬁ@}ﬁﬁ% E:i"@wﬂh‘it@ gaipdle Sfélldwycﬂlch Hierismherratio of endo to
consi stent W th 3-di neth

ero i of o O TR BORSE BF %ém@mya@r(@ﬁ% Pty by apalytical
I—IPL&Z%FEPLW@ER é&@g&g %Ltﬁalp? ?{ § ﬁ)roa(i) d, ﬁ{%ﬁo&), 933 (t, 1H,
CHN%{ Sfﬁz;f‘gb\s “(fn Zr&lg mm}’ﬁﬂﬁaﬁ(fsb@ﬂy@mmm,@lz—n 1QbeRd52H).

s used i n place
2, 3- dlnethoxy 7,7- dlnethyl 9- cyano- 7H benzo[ C] f | uor en-
5-ol to produce 3
3,3-di(4-nethoxypheny|)-6,%—dinethoxy-ll-carboxy-ls,ls
-di et hyl - 3H, 13Hi ndeno[ 2', 3':3, 4] napht ho[ I, 2- b] pyr an.
Exanple 3: Step | [172]
2, 3- Di et hoxy- 7, 7-di met hyl - 9- carboxy 7H benzo[ C] fl uore
n50|frmn&ep].ﬁ BmmﬂeZ(S m,JHOnLof

o AN~
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fl uorophenyl)-1 3,13-di nethyl-3H, 13Hindeno[2',3 "

: 3, 4] napht ho[ | , 2- b] pyran. Exanple 6: Step | [177] The
w@e@eawiee of Step 1 of Exanple 5 was fol | owedPERTENG6/012978

t hat 4- phenyl phenyl boronic acid was used in place of

o S BE BRSO R38R B € g
metho]df h@@ f(ﬁfBﬁco@o 109<ItAeB ) Svdr7@in) TRenHbR R+ 2.19fmist ep 7 of

I'e I was | owed except that 2, 3-
ORI T 3 Ay

2 P hegrd2y8. 7 mft, . msﬁlhy)lwe& adfedfr Jéﬁrkbﬁrsﬁqieﬁ]sfohuxﬁaen
5-ol to produce

amm@@asdm@ﬂman@r(ﬂ@&% gh2A7 melpamd epetie fpig3-56 mL, 62 mmol) in water (2

| -(4- h 1) I) 13..13-
L) at S0 p Pt Yo i FisPeionyas soglod 8 'C wdfiged for an
add1t15f$eﬁ|ﬂ33 K aifd tSh @teted] THOoHEWaicleeditad ezfastﬁfdamﬂiwafer and the
nple 5 was followed except that 4- dr oxynet h

wet scgimgoﬂqdmmr@démlymhd@aug@@ yiglde), %ecdémét -1,4-dihydro- H-)

venalIRRBP LSRR 550 i BRofbRioE, MR (RS AR

1.48 (s7é’ﬂbec(€ﬁ3)zw O(NEHSGDH5N1911) 4.86 @28, CH8Nb.6BNE, PHOALH) 681 (1,
was followed except that 2, 3-

1H, MMSKS@lﬁ? ), %Oﬂ(ﬂ 11 -AnkL)( hydr oxymet hyl ) phenyl ) - 7H
b%{; g{’c f ltgfi ed}m?th tﬁlﬁﬁ'&g cyano- #gggjxldﬁflgk%eg’%fw mol)

in THE (fl |B)<Wa@ l’frl@ré@ﬂ thkdugh raQ;dizlmﬁatlon funnel and then added dropwise via an
4- nethoxyphe -6, 7- di_net hoxy

aditioh ek St HpI IR 110 B3red SeRHER B 1 A FAIH, in THE
(800 )[ﬂ?é iﬁw & o’ﬁ“l%e fe%ctlon \%&Sﬂ&%@l@édw diow %oﬂmnwge%dmr&l e 8

Na28®4 30@@@11@@%\7& Apdtiogbhy.5 heab@ mn%hlehmnm[n@frb was stirred
ol fromStep 5 of Exanple 1

overnligh,t,Igfnléqajg,dr @K’dbﬁ ﬁ(plmgsa(l@ Wese ‘gf)ashed thorougﬂy with THF. The filtrate was

concffRi2h 8! 24l doh BREQHERO GBRFS ke ARl ARbI,helifyBl 0006, 95

%) asPdpbldin cﬁD bnmkqmg,(mmz) nened, o@mtcm@mm &15 (bs, 1H,
reaction flask under a nitrogen at nosphere_and stirred
O, Pl oot GG £-E60rkh 15, G e AD: 048 (s A,
e r hours. After this tinme, the

6.99 Qie?h is781%I0(? f over a short pad of silica gel

anqaﬁgaﬁemhmld@(sma 8Q @S A MorabY avay Adésd teactived sdMRon of
spectra confirmed the resulti rg)%_v\,hl te solid to have

2-isopriepylemingphemdmethgneli (hd8 Bokyl mod)-igitphuens/ (809 nla.and the reaction
.. hyd - 3: _ ol
mlxtltr% évrf? i(lél(aﬁféd ge %1??%1?&(;){2% ’]é[ rQaec?l%S %19&&@@%?51&0?&/&1 to c§5f3t8 rgom

tempér@tur Q¥ REnigNcA@ithéAlterdd arrough apad of Cehte which was eluted with

di met hoxy-7, 7- di net hyl - 9- ( 3- hydr oxy- 3- rretglyl butyn) - 7H
toluch The [fidtrdte wes éwwsn@ﬂteéﬂn@égd@e%s%ﬂ%ép Yigldp| ace of

-1so%ﬁo%yl%%1?r§otb%§%(a¥(?e¥ly& gl Oge(% (B:éef I%) as%%?eﬁlgg %ﬂelﬁi RIVR (CDCls;

6 d 6.6 1H, ArH), 6.69 (d,
3001@{% daé@%@@@ﬁ%)’lgeﬁf m@%)%sl—l-ﬁ(ﬁdeno[z) 3 (

roxy-3-neth
1H, ADAT A mulmbmydﬁymnmm(aﬁam@ GL'GHQp | [183] The

pr ?%3 ﬁ»vfglcgd%ﬁ(aﬁ%ﬂg\%g‘éu &g n\g\?ﬁdeflc%#loy\@&d e@f&? th 1.16 mol)

was a%i‘d@@idw btirdedtistution b Qlisbsropyl @zﬂﬁﬁ)@e&aﬁ}ehyde (105 g, 0.64 mol), acetic acid

di net ho 7, 7-di nmet hyl - 9- henyl et hyn - 7H benz
(73 6Lk Shaslind egiweglamsmfmﬁ@l&@& sl B BpthERa gl ) 650 °C. The

Exanple 1 was foll owed except that 2, 3-

di met hoxy-7, 7- di met hyl - 9- (3zphenyl et hynyl) - 7H benzo[ C]
fluoren-5-0l of Step 1 was used in place of

2, 3-di met hoxy-7, 7- di net hyl - 9- cyano- 7H benzo[ C] f | uor en-
5-ol to produce

3, 3-di (4- net hoxyphenyl ) -6, 7- di net hoxy- |

| - (2- phenyl et hynyl ) -13, 13-

~U o~ FE T T T O 1 ~ 1
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used without further purification in the subsequent
reaction. Step 3[187] A mixture of (E and 2)
wa200st10812y car bonyl - 4- (4- phenyl ) phenyl, 4- (3, 4- PCT/US2006/012978
di nmet hoxyphenyl) 3-butenoic acid from Step 2 (272 g)

and, acetic an
reactiongB e ERERY (iddt ot o OyEh AP ROamRR Btk v aighs Jhe
resul’uﬁ% 1F ggﬁéﬂ&ﬁl 5 S ed M fhe sEHE WaSRE VR mStRah 6T MddHlected to yield the
to roomtenperature and then slowy poured into
title intezmediatee i -ifoptopdyl-2-okvel , Fiditydrequinalinst3-earbex ylisracBl (146 :gs98 %) as

an off 0iEI0 LB B DS G UL ar Bonepd PR aRe et

CH(cﬁa)Oy“gyMa(@' A&H}H PEL7 WS, 281, ARHD, rmuegh ane ArA),3.49 (sWBH CH).

8 m xture, which was then |tered, and the

Itr r]b Eeox%gﬂ { NfRs-3-carboxyli
P L
sﬁP’F‘&i)Bmlb}ﬂh '@65‘1‘ isYelok @t} 3 '@5% eévapor ation to a

a. Prefig s‘ﬂe Theistsd v°'1°i bgowdmwoa Bihd1z hot
P enar tl 133 ' )3 é A p ngﬁfc 32 zJe,% Eli}u ‘?{}Te@ér

! 0 Y-COT U et narnol
yhﬂl Q 'U‘ﬂask817-1§épﬂ)p9f—2<’bxm 1X2-dﬁ@dﬁfqu1nohne 3-carboxylic ac1d (1124 g,

I phen henyl - 2- et hoxycar bony] - 4- acet ox
0.486 mq(}et h@@%a%)glsm%@ﬁ@ tohgpne (1 L). The r¥uxture was ea‘y d to gS °C and

thlonyé éﬁ)&ﬁ é&’g%g,%’rﬁjﬁgﬁ%as%dr X duc Wfs@rok}gp’yd frif. a’gﬁ‘é @Mﬁre was

éne was used wt

heatecf K gsiver fopursi Wﬁﬁtstlﬂfhgl andtthen dlobsdqoeod] to esmh iamperStuep
[188] The m xture

| It( asm@w 13 brilasly (1§,3#éﬂ%&z%gw%ﬁ%blw@&%?dwt@eﬁ

th t

carboziyl &P %%E%Lﬁ% oe)r%f;’/ékr‘) ﬁgﬁ)y(fg% 447 mp \r)vg% ?1%/ Iperél‘rdeg C1rel tt%lgine (1L)
and 301 lNh@H/ (9epRilabieat THdmixﬁhe pva’é s(uﬁ& a‘gt)opm/mmeramté)ﬁﬁ* 10

m.), methanol (225 g) and _sodj um hydr OXI(aggﬁf BR%’
min auéﬂeen@@nbrlm@abqqﬁ 53Cr dherrigrhiqridasolitigniies i

for 5 [ 1 I

sireiceGfycPad f Beepl i L AP Rafbthit BltfPu R0, Bk biBai
stirredV@f 35 °C ¥oB3(Lthin 4@ithe ldyels W&o allowgd andpirate. ovarnightt &he

solid prec tated and was filtered i.th
toluelwala%qr (Bzﬁél)gr'as el eqse, oacepiryien 4 fbat BALTT L aREoEH
evaporlié]th djﬁﬁgdtnrewartﬁg Pé’ﬁ nd then diluted with -butyl

1'S SO was washed wi th saturat ed
b. gr_eifr%%ga‘%f i hef&%ih Fogh e OB BL B 10 3R SR

CST ol Sutrl Ia—COTICeTIi T At ed

3%3.’@@%24390% 2b: ”dﬁt orange solid. The soli d was
9 2 Eaﬂdtrde
”JI"{{ he Fotu e s%ﬁlttloh%lr%ﬁ[’b%t Ql?ﬁ}%)@dmh stef 0.

and washe d tol uene yielding 127
tnﬂumbaettmﬁactde(Z@Q)hiLd ofer 20 min at 20 °C with stirring. The rmxture was stirred

SR R e
20 °d 6 ér'lg@ iﬂ;, Eﬂé%‘k’aﬁ’é‘ Eéﬂaira‘t‘éﬂ i@ theleRyds. [1@6950’[’(0111 layer

phenyl - 2- car boxy- 4- hydr oxy- 6, 7- di net hoxyna
(~35(phﬂh,ad em})us bmwrsompzonta(@é thy ¢rude mwrmeéram/ dride (29

1B a17 h(ffﬁé{c‘e{wégﬁwﬂ BB R, (B REd wag agaed over

G Slspéhsitin wRIeHrAlIRRRERE Cerd @fatlmeafoed h and
1ha{19§ gvgl%l§ Hﬁojlr) S Dodecy benzaene sul f%n?c aci d

then ﬁl‘t&e& @he ﬁz&&teaﬁdsaﬁaimdtvhél M&@d& 200308 soi) pred driefl wrder vacuum
tenperature increased to 144 C. After 28 hours the
reaction mxture was slowy cooled to roomtenperature
and a solid precipitated. The reaction m xture was
filtered and washed with tgkuene yielding 23.0 g of a
red solid (2, 3-dinethoxy-5-acetoxy-I |-phenyl-7Hbenzo[
Clfluoren-7-one). The product was used in the
subsequent reaction w thout further purification. Step
6 [190] 2, 3-Di net hoxy-5-acet oxy-|
I-phenyl 7H- benzo[C]fI uoren- 7 one from Step 5 (4 22 g)

o .
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anal ysis and NVR spectra show the product to have a
structure consistent with 3, 3-
waleqodAaomehoxyphenyl ) - 6, 7- di net hoxy-I | - phenyl - 1BcBUR3006/012978
3- met hoxy- 3H, 13Hi ndeno[ 2', 3': 3, 4] napht ho[ I, 2-b] pyran.
nmple 11;

ot roor PRSI d?ﬁsﬁoa@wgﬁ%ghe 15 fyergacetatpsHALBE HflpigFsiate
Exanmple 1 (5
(163. 3%&% Eglg%rﬁ{ﬂg gﬁlyi&ghosgg?ng) pal(l agl)um (0) (0.43 g), 4-

o. Prof Y F RRRRARY b REEAYL DAL ONS MG 1helifnEn BonadRll UM

e (o JJ, etnylrenegrycol darmetnyl eth

(
N )12 1aRskNREsSdhatcdQ with) wiver @ IOoistlowed by thesaddemnt Na®H (50 %
flask under nitrogen atnosphere and stirred. f

in water, 14@8het bfper@ur b?h‘éﬁr oPaIARS DAQTL Wi st &at}‘é’i’ aler
2x 5(;;1(5[&#‘2 %1& e vga%hnlgy ls’;v%re a Eo 8 Qla Eﬁ@ﬂuﬁﬁfy W4 stirred at room

wer e a e reaction mxture
tempeiisre MQELRMIBANG @blddXo F-8 I"C2 QNhnethyl)méﬂmmsuﬁhnamda 200.2 g,
the m xture was cooled to roomt eratu

1855 mliouss 0] Ty e S C iRl &/og A for 1 h
~4°C3 8{1 @Ii;ghelﬁotﬂ?etﬂlﬁtﬂéﬁég t(’:"@SG kid 8ﬁfr§o® O‘QWL (ﬁg%.(r_j@ﬁé Rfix b Was

stirreddfo€ Db Bra0 5L ‘*Eaﬂmchlol‘drﬁﬁhﬁner(e&,)wasl’addlélﬂand_the mikerowgastired
extracts were conbi ned and_t he_sol vent was rermveg by

for 30r17@1@laﬁt§ 1é>v°&?po?1mtwadaxeas ypv@ﬂswg &¢ sepagay YR 19 gpingm

collecfs @d Of%?r (13 kY );WEE;&ME 5% of{ 3o fhe 2 L flagk and washed with

1M HgP@Q @SIIO ma; antbtheni80 ailt). Dichlowmethemiefwas aemowsd by moteey
su se%yent reaction. Step

evapogationpilipetha exgle prorluaﬁ rﬁéwm@ 119 Wy elspbansemg EHERRYaFY
evapoiatfg?l e ﬁér tlge% &Jcﬁﬁ %e A ?ogiégl‘ré S}O&ZS %héﬂtle 1nterréled1ate
was o%ﬁ%d@% o g;wmidh%bsnrsetfwah@dltefuﬂhﬁimﬁbamn IU tB: ngxiseent
5, 458, 814), dodecyl benzene sulfonic acid (0.2 g) and
d. Syris & 10:BhloBYES 6% Y-8 D-WihidroReiRb e 3-cAfboRidic ad §(1S.3R.5R)-8-
[(R)CQ k&3 (€ @R Fon mEIE kmEOYpi®b {1864k a MicycRABD. 1]oct-3-

nagdper ature for 2 hours. The reaction m xture was
YeflRentrated, and acetone (100 nL) was added to the

r @8 b GUeflaskn di—ltdwo;gfﬂ-armgo ll;éshﬁydmcpnmdme;a edrooydicecid g

(155 B e g B S MBS R 0P S v

t (1}
oSS RO ) M

0.243136%: i 0deqpfidsdlveddn ab&ld rtipnoh@ D0 ) wis) qdylcdaat HeMM

tempégtgng ngg?gb@}akeré‘é)p@ga d ] oé\iﬁi]g&? dsjasﬂgds W%ﬁ‘l 51(%2?( ﬁ)“ r)qL) and
the WﬁqmnT Pﬁh&@ thQ x%%étio‘ﬁ' r?&hfr@ Ofr&)3080F of stlmn%( a solution of

or mam were added to a flask and
N—meh@&HZ\GE(S') 0- o&&aﬁ»&@lﬁmﬂayanfedmssulfmamrdamg Odl dScead) in aliselute

reacti on m xtur the.pre tlon f||t red out,
ethang] @08 g \gaszafldgg oThealﬁn&pqe uxqd; %W?%H%%ole to To0m
temp%%%%r&ﬁ%gg ¥r}/sﬁl\£%f)theaf‘ﬁ‘é é’o?hﬁoﬁﬁﬁ)@éi‘é h&dddhen /8 laB&wt! 53hin of
stirring aﬂwﬁfté hnﬁlltyﬁ)hma&l Th&mﬁetdnenﬁsfwmled td B-§ %C @@l stirred for 2 h. The

nmet hacryl oxyet hoxy) car bon 3H,
white i e Eiorad ang he Wt SeRAAIR VISR Wb B DA AP L
e ° de the titl
e x YL Hl hoxy G iegendryrnal 3ot BB R el
compﬁ:uﬁﬂ 93.9 g} whiepcdntaft bﬁx(am;ﬂmnh]:r (thod@).03 %). '"H NMR (CDCls)

- bi s(4- met hoxyphenyl) - ropynl

5 pPIGIa. T, Bxrie) e 1954 2ot 04 60 (e 2kt 5857540 By 350
pyridi ni um p-tol uenesul fongge (0.15 g), trinethyl
orthoformate (3.5 nL) and chl orof orm (preserved
W t hpentene, 100 nL) were conbined in a reaction flask
and stirred at reflux for half hour. The reaction
m xture was concentrated. Acetone was added to the
reS|due the slurry was flltered yleldlng 7 7 g of an

o N T o

)-4

s s s oy "
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Exanple 13: Step | [200] The procedures of Exanple 1

were foll owed except that 4-bronophenyl-4'-
woreaohassibenzophenone was used i n place of PCT/US2006/012978

3, 4- di met hoxy- 4' - br onbbenzophenone to produce

433-3 200w 3) 20765 15 Bk s i gﬁg%”@o%%gx LR Mph 58-
2.53 @%ﬁ'ﬁr) %gg&*ﬁﬁh 1{89 198 S@H)Ufn hydr oxi de (20 g) and

WEre co |ned in a reaction flask. The
m’DHeLse&l vstaeaire dbained difdnux pferynm$ pinmr@on‘plf éhq)tilqlg,compound

yer was separated a cr st.al Li 's;\{ n coolcl n the
by the Fapghosian e AR FaPaLES SIELHBATNI HrRgEB T e
qmnﬁﬂ de foll owed by fresh water and dri ed, yleldlng

an o mhlte solid 85 g. The product was used wi t hout

3[U]E2§t§§h£ url f gfg'to?'flr%sgalgpg h§% szﬁ@@fc {58 rop?i _Q;bﬁ{o-

f Hagqthmsnlfevﬁlrlﬁéﬁ'al?mm?)ipﬁ E%cﬁzarh‘&%cé‘%%ﬁeﬂg% 4 gmide
1l hrliek GRgdony ?rﬁﬁf"%g%%ﬁ?m"ﬁ?%%?? e R
{(1S@ﬁ'§}i)ESLRR) Qhﬁ/dfﬂx&ty(rﬁetﬁa’ﬁes@lwg&ﬂ—rﬁdﬁhyﬂa&mno)@ml]n&)aza and

sol ution'was extracted with ethyl ether gtmnc

blcym[tshz ’Ea]@@t-hw)}amr&ﬁeﬁéﬂt £ 2069 el avag swipendsd 1B shsriecihnol
ith t
108l EH SO SR 0h a0kt 48 . The

mixthiel W& Bidred raare@mcfma aleshd @olkd theoda Itdxmpashuommmed for
purified by silica gel chronmatography.

2h. A“daetsah@ﬁvlaé ﬁaﬁr@d apd/ the wettpltg wasashed;with ?qlge{’%%we §ihanol

Bx g‘? Vvaa 8r( %&H%c%g 3?&1%%9%?({? ©6 48 %its bebivids BStifle

comg&gqugéf stgw 93y)%ryﬁmlwata~q@mnyby KhelHisch6t mpthed PAGT).

tHEstIJWf cr}ﬂ‘ahﬁfézlﬁ[(ﬁ;hfej oftiyaroéhlotidé salevStep
Hgi l— - umol 13e-3 -carboxylic acld {(1S 3R SR) -8-[(R)-2-
Xd X;'h%' & P @lﬁ oni ¢

14 nB;@%?{]ZS gira- fc?ﬂg ng?P]oct-S-

chW PHF@?n1(4O L) mere conbined in a reaction flask.
t -
T BI85 A ind S Wt By s 2
hydr%ﬁi]—@t(&}ﬁ!ﬂ%lt@ﬁhﬂm&l%inbﬂiyll-lamﬁ%oa%re]?W@Sae:ngén@da[)i 2. 1]]bq§)3-y1'}'atg1de
or fraction was cqll ected fraom
hydioohlotde (EOeue 2 5mealk i e S eeh v HEBAT Iyestion (2 mL)

Oveg 5?‘?1‘% g{)%)%;tgl? E% ;y? h«gc%rr{é%l ryﬁ%l ng/ﬁsﬁ)ﬁt '_[‘rﬁ% rsrgsﬂéﬂﬁ&?{ adstirred

and alléxsecﬁtor@tt (Néhn@h'd at &ﬁlﬁleﬁd’&ﬁq{erahnﬁ 3edulting in a white precipitate. The
: 3, 4] napht ho|[ yran. Step .5

soliGweh ecpﬂ,qctegl.‘gyﬁl( gﬂcpfyg}d(ﬁg}pg{fﬁbg( Wip ﬁLﬁ?"%&ch%t}?&ﬁ VHpFoxB?lately
+0- Y RIPRY TS 1o o 9 emonad e, 3L 155

f s

té?n%é By 4 -2 ERoPtiss pE s Fonms af e dmvgntion 15 o
ph &ﬁh&cx?%mné Ly @ cBlbrids sali oim-taphpnBRL@x(-1,83
a), F | ene col dinmethyl ether

dlhs(dwqumdlmw %Ibwmﬁllcmenﬂ §(BS, éRIS&}&E(B}T&fh}’d&z}’%@é‘?thanesulfonyl-

moBi e e TR HOVE s eSS (il of Rt
pre}faﬁech%"iﬁ%xaﬁfpﬁ@i ab b Sthb bRl RIS drdt SOf ﬂﬁbll &k@ﬁhlaﬁde Shltt aif thu

m xture. The m xture was extracted mnth et hyl
congoahdbeforaRl Irpjepateti@s exExanple Bawerganabacdby ROWRATSrray
and saturated aqueous sodi um chl oride solution and
dried over sodium sulfate. e solution wasfiltered
and concentrated. The residie was purified by silica
gel chromat ography (ethyl acetate/hexanes (v/v):
1/1.5). The major fraction was recrystallized in ethyl
acet at e/ hexanes (v/v: 1/2), yielding 1.6 g of a
yel | ow-green solid. NWVR spectra supports the structure
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filtered, yielding 1 g of a yellowgreen solid. M5
anal ysi s supports the nol ecul ar wei ght of

wQ@2haaosik7 3- (4- met hoxyphenyl ) -6, 7- di met hoxy-  PCT/US2006/012978
11 car boxy- 13, 13-

eSS O B RSP B s

T Hﬁa?éd@?%&%&@& Sl PdemSht@Parfhlys?09]  3- Pheny!
( GAS 2- hydr gf(%tyhoxysa%henyl) }[63 | |-dinmethoxy-13, 13-

F‘%ﬁ]ﬁ@ %&W?&@{fﬁ,ﬁgﬁg 3,4] na rhtho[l, 2-b] pyran

- PhwaBLREXYRITRNbI p ﬁteznﬁwafetdmiﬂed with 6 hbexy ARL X-Ray
13, 13-di meth 3H, 13Hi ndeno

Diffragtongtterdadel Wﬁhemm@%%& Switrerlendyysyng Qu Ko radiation at

1. 542%1 %% %t@ﬁxwhtg) a%ti? ? I}r]H éj[?fﬁ(df% Q);r The analysis was typically

perforghedth QlseBahATe i@ Wikh a Wep eizaddod3e perapcﬁﬂlta'ﬁ/ler afthge of 2° to
heated at reflux for 27 hours. The reaction m xture

35° invars-thotacealer Sawglesagither Aereceiypd %gr\wa@,d Fﬂﬁf fipg powvdsgy, were
chr omat

sty el B oG PAR SSRGS e S5 cp e thejpagypt top

loading ¥niphd &ip fof atdly <) ’F}fbsmﬁﬁlﬂl@ﬁfc@lﬁbrﬁﬁ@mwﬁithiﬁ&m two-theta
concentr at ed to 0.7 g _of blue-green foam M anal ysis
angle syasyerified wheklyrby eemparisonsyight sxgtf:on metal standard. Représentative

PXR]ig hen%*'orrrg?ﬁé]les o%' %X{\%pa?ﬁt)[ %yd?% &Hc{%tap A of the hydrate of the

hydrdchl@hﬂ@baﬁ%ﬁ’thé thvégtich ﬁetsﬁé’\lvn ﬁi‘Fikai'dls nd@acy respectively.
, 3" : 3, 4] napht ho[ | , 2- b] pyran- 3-yl) phenoxy) et hoxycar bo
nyI ) - 3H 13Hi ndeno] > , 3 " :3,4] naphtho[ |, 2-Db] pyran.

5 / 2- Hydr oxybenzophenone ( 45
?@%‘ﬁyé ggﬂ!ﬁ%&r%aﬁg’%%o Y dodgcyl begzenesul gonl g)
aqbigfetchBalicOifing ederifes tlDS@Whahpétﬁ)rﬁ&ﬂ Qtsiilﬂg)a e Iestruments

conbined to a reaction flask under nitro

Modeéﬁrb@(bmeﬁ@le Piate wergcaHectohandsanahized using F struments Therml
Advan @gcﬁgﬁ g%rzesffﬁ L éwgt UlaSg f M{o%gl 1@1@%%5 H&%‘i‘zﬁgly weighed

B Carbona

into ﬁtl AithRuANRINRAREli RN EES sat@se mpafzahaéd asiflg dilinedt eweig ramp of
sodium sul fate. The solution was filtered and

10 *GiwircEomreit(@th, typieally e2i5dite TesDES sl |W1aswz§éqm§h@ry nitrogen

durinfgﬁtgec 4 %ﬁ’fﬁgf‘ 1y%$%8§1 tét he%. %grréllf € g I%?cggst Scp hfdxgg}ﬁdl]ide salt
and o%ﬂtev&ys@aﬁndhﬁtte yk b araRehigadé dafofdony oﬁln@I aRaGbivain Figures

flask"with overhead stirring, sodium acetyl ide in
2 andt BirespeetiveBs g, ~9wt % vvas added to the reaction flask

A R e e

Q-508sbdulke Daf! Werk @611&@&1 ﬁfﬂtéha@&@cﬂuéﬁhé i Actnbylm @it Therfitar ee

times with 200 nL). The extracts were conbi ned and
Advantegh éof QiSetie¥softeiaisd Jnspenie gvewmgﬁhoeih 1-Srng &vas plaged Byan

s et S B Wl 10
with a lﬁ?ga?%]% '00’@ balaHch ?ﬁ% fiRHAde dhaRbERverSh@iged

e pro uct ron1 tep 2
with ﬁrttdgbm eﬁmwﬁs‘eo meprmmtah\(eOTGAét@)cesafmd sanplyd pHasrystlinanol
wer e conbi n in_a reaction e m xt
hydraglorge el gos ata?%tﬁﬁlee R Sy Grebisy RSl ognd Lare
ous sodi um bi car bonat e
also %%%qﬂmn@’%g%f%@g [50 nL), the mxture was
extracted with ethyI acetate (three times with 200
m.), and the extracts were conbi ned and dried over
sodium sul fate. The solutigg was filtered and
concentrated. The product was used in subsequent
reaction without further purification. Step 4 [213]
The product of Exanple 2 Step 1
2, 3-di net hoxy- 7, 7- di net hyl - 9-
carboxy 7H—benzo[C] fluoren 5 oI ( 1 g) the pr oduct

. Y

;;(D

Cr'rnS
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acetone and net hanol (v/v: 1/1), the slurry was
filtered, yielding 0.6 g of a yellow solid. Step 9

WO 2d8j1082Phenyl - 3- (4- pi per azi nophenyl ) - 6, PCT/US2006/012978
11-di net hoxy-1 3, 13-di net hy I-

3 %ﬂ's‘% nd ki Bﬁ%ﬁ I2 d%m()b ttﬁo{ a hy&oitﬁgnge saEt o?r?lesﬁrggent
mvenﬁan AR Baenals %ﬁht\gt&&ﬁ@r@m hRXHRBRNYN khdStheinfit A€ MOMin the

11- car boxy- 13
rangedlfﬂbmkty?BO?El t0 3bputr26@ R6]aad e’ sngnﬂqcm ptermal dventstbploy ahout

225 fg)r Q aaqp %pﬁ&e éﬁ%@}&@ Ctlae?cggi( car Odl | a}ocﬁlo(n%e salt of the
preseﬁﬂ ﬂ{% %lnf gg%gééds?m?ﬁ%gﬁhg méRf; ;ﬁﬂ%go thfosdidd é’csté‘mﬁé}gtures

eat e oms e mxture was poured
abovdmmﬁnm@ae@_ the slurry was filtered, and the solid
(O.5H$§ was further purified by silica ge
chisRR 6 drepmFigee ﬁ;ﬁgr e oreseny hydsata o181 e}@bliﬁ)a Sui?ﬁtiljltlal peak
in encircl%ﬁerﬂﬁé fredt gﬁ‘%&hh&{hﬁ%% RERRL ﬁéjcr&&aﬁ’lh%éjraﬁgé’o to

expan bl ue- reen oam ana supports

225 °m1b QﬁblllttaZ(S 0We) @thr&fd ok eyitlotBefms z(tZower temperatures.
nephacr | ox &parbanyloxyphen yl)-6, 7-di met hoxy-13,
Compegisgp ﬁﬁ heSE anc{ TlaA(maces Budigrégsythataleromposifiarmehitye hﬂirgts

gy 4
erysefHH 3 A S RLAL R oottt UAAAPRE Rty
- 3H, 13H|ndeno[ 2',3":3,4] napht ho[ | , 2- b] pyr an.

Conpar ati ve Exanple CEl Step | [219] Pot assi um
t -Toxarapde g Dysomic Yoistnte Benptiophdisersment00. 0 g) wer e

cpmiC Rt 58 SholPn GO AR EH e Pl fas S
VTI AeBSHAk nsibfobhliaade SGR00@sy@ilent (WPICEH., Frigleald, flmrmmi hg

m xture was stirred for 5 mmrsatroomtemmrMUre

sampigheze @prmmlgatniy)&w mgees Yred ped thedoidtywas sebfat tlvatambéent
valucil e bEE b it AT Ty el Rt G R

ambi¥R & 2904lelAGE ﬁdrnmltyfmmozwkmds DOREH oé()%mfo 3% RER at a scan
ti mes. The conbi ned aqueous | ayers were washed with

rate of 5 RH/glept Tbmmass weswm@awr@ﬂ evierhiveeminutessand TheRHaursolpenged

to AT B 8 Sk ivBn 4o S sty AIa f withip g2 v fo

5 condbdulfivé Fbﬁ% TP rdsbitadd DMBgadk feHafipRsOf Merykhglify gani ¢
extracts were conbi ned and concentrated by rotary

hydrashlogide selt @mﬂ omﬂyﬁp@@@ hadrgm/ﬁ@dlmhbmﬁa gelt of eorpapadd are

h st.r ctur é qv%{]enyl
SHOWIL H@%?chgo %FP?’b Yenoi ¢ aci d. Step 2 [220] The
C rprgtenydad chiceRie @4t EXiaptsh ffverkit1d 8GtpRodliesofRiotlprofile with a

aceti ¢ anhydride, and 300 nL of toluene were added to
weight chagst ¢fdesstthanck? Unerear the eritire tanga o2 6 s VeRHT Hke hydrate
on_m s, heated to..110..C for urs
form e3Pl Pey St SRE Sl TER ARt R el a LA ¥ iutdnss os
the safle 38 ldkied aehBmbienmy 20, R mﬁ@ﬁyaﬁégﬂﬁé@is 188 dridd§pecimen
resi due was di ssolved in 300 of neth&@ene chloride

was expdseadioomi2 % RHvet 44 7o Rid| iThe Na@@@ fpers had drse thag abpet 0.25 %
hasi nlxtu v o g ceased. The | ayers
‘Vmg@é%' tﬁ%“&ﬁ8° ﬁ%AQ%HQBQ§’%§g§r was extracted with 50

nL portions of nethylene chloride. The organic
extracts were conbined and the solvent renoved by
rotary evaporation to yield thick red oil. The oil was
di ssol ved in warm net hanol and chilled at 0 C for 2
hours. The resulting crystals were collected by vacuum
filtration, washed with cold nmethanol to produce the

| - phenyl - 2- net hoxycar bonyl 994- acet oxy- napht hal ene. The
product m xture was used wi thout further purification
i n subsequent reaction. [221]

| - Phenyl - 2- net hoxycar bonyl - 4- acet oxy- napht hal ene from
Step 2 (100 g), water (100 ni), nethanol (200 nL), and
sodlun1hydrOX|de (100 g) were conblned |n a reactlon

o, .
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have a structure of

3, 3-di (4-rnet hoxyphenyl ) - 13- hydr oxy- 3H, 13Hi ndeno|
WQ@2008/10827] napht ho[ | , 2- b] pyran. Conpar ati ve ExaP@i/8€S1082012978

[ 225] The procedures of conparative Exanple CEl were

follomed 4, 4" -di met hyl benzophenone was
lEWP]ﬁ pl Hﬁ‘épﬁ#kﬁgﬁiﬁphenone to produce 3, 3-di (4-

6(f%)l % @fghbn %&%@Wa@é&&ﬁﬁﬁw& tﬂlelﬁdduem@a@i
b] pyran. Conparative Exanpl e
4000 t&EES cﬁf e;sing[azzeqatwéo ﬁﬂeﬁémégmc’fer squipgedwith gfNicolet

atenfag mtﬂaséma Fnh e nGEEE " rbpRhenpap IR bsorpion spectrum
fora s%gﬂl’e%f Wﬂned' hydPs HIERRRNER R EROACeritdntag ip@eficant absorptlon

benzo a,g]fluoren-11-ol. Step2 %
bands iBZS]S&lLW&Bﬁa&thSﬂI, B@Eﬂzlopé%g]] OBt el 401, 18+ E, dr%l% b&3 21,

{188 el Bl LI A RSB g8l

31974P¢ent No. 5,458, 814)), dodecyl benzene sul fonic acid
0.12 g), and dichloronethane (52 nL) were conbined in
a reaction flask and stirred at roomtenperature for 5

hou e . reactio L xtyre was shed with 50 %
ﬁf‘ "egf @Z%ﬁte %ﬁ%%ﬁ%s'ﬂﬂp’gnd the organic |ayer
?feb %@tﬂé‘&ﬁlﬁr(ﬁﬁi&ﬁﬁé Q4180510 intntith fatestortl én Baltiptnbpen

enoved Dy rot a% evaporation and the product was
glass v1alslaat1@&[3 la;xd &5) PuRH apn@tﬁogrtalrmls ‘(H@@QBW@?Sé’tf gygpresentative

vial wg‘g %gévl%dtaa égzegfbgg?i%ﬂagﬁ gbff Wf& t(],ﬁemlcal purity.

After §4 %e@k&é‘f AGLAO RO @AY hd dét@eté@e cﬁ tif Ylie]ﬁSC or TGA
Hbenz[ p]-Tndeno[2',3 " :3 th@£ yran.

therm@gnapmmat invéhe BXRB pettepE4The ngsr}lcqiﬂétr@‘ e §to S@fnpﬁ WRS
} 5 of Exanple 1 were foll owed except that benzoyl

99.6 %n| ori de was used in pl ace of bronmobenzoyl chloride to

produce 2, 3-

di met hoxy-7, 7- di net hy I-7FLbenzoL4]quoren 5-o0l. Step 2

[IZ@}inhQ Peterminationgtf Guaterion MatanRotie 1 was

| owed exce t
i oS 2Rl R ot diochisris apid AN driswropyig g 12
dihydilodgﬁﬁmﬂé%dcdﬂsb leﬁ@ldqhs 3R,5R)-8-[(R)-2-hydroxy-3- (methanesulfonyl—
di

nmet hoxy di net %/I - 9- C}/ano 7H benzo Ci]fl uor en-
methﬁ—autm@)prqpydd&;w—blcyclo[3 2. ]oct— -yl}amide (compound of formula I) was

hen 7-di met ho 13, 13-di et hyl - 3
Calc“]?qte% (Szfé htfx%g 1r¥g,ﬁ> gphlt ho[ I, )Z(yb] pyr an. | PARTyZ :
T%%Eh{%ﬁoﬁh&% ActWQAmm)rrquZMWI) The phot ochr oni c

performance of the photochromc materials of Exa
wherd Wi, is (h@rmglatmemnﬁgeﬁﬁH@é incthe sepple, NMWyeis th%@loéqcél?é nght
d ot.ochr.o g
o Ely vk S R ERBSRERR SRS b Al drRs AR, Psolk i), and Wi
is the%i%ﬁ%rdeﬁ%g@bf S i toe ehriivsd Bim thé sdrfiste] cattetted acseding to
napht h opyran bonded at the 11-position thereof were
the farmstaed u3|ng the follow ng optical bench set up. It

\&J ﬁg reC| ted@ those skilled in the art that
th Pockrs RPal s of Exanples 16-26 may be
wherm%) hé"th@%‘e?g}ﬁl @E&‘é@ntﬂ%é Wattheorit@ACWILE @stha Reighk pembittsge residual

di scl osed herein with appropriate nodifications, which
solvent, lundéréhe essdinpiomfiheanpound Ihhese irwitiesd i n the art .

th t h lJ.ed in,th
vaPaeteror cateeste a0 nd Caftbbrblidyr FSFRARSF & chaline
hydrdMBldri®SaR b ffe iARIABH $vas BRYulBRA WS ©C941 Duﬂﬂé(tmgvdiﬂ& percentage
phot ochrom c materials of Exanples 1-

31] ar
of HED(Weetdfi6 Yarmdrind ealucsi¥ardrahde %o alc%wme|<£;4w7 Yot TB%\EIHH content

phot ochrom c material in cgboroforn1mas made at a
concentration as indicated in Table 1. Each solution
was then placed in an individual test cell having a
solution pathlength of 1 cmand the test cells were
measured for ultraviol et absorbance over a range of
mavelengths ranglng fron1300 nn1to 440 ran using a

AN 1 .

U»—-

I o, o
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SUMVARY OF THE | NVENTI ON The present invention
provides a crystalline hydrochloride salt of

wo 200800810py| - 2- oxo- 1|, 2- di hydr oqui nol i ne- 3- car PORYE1006/012978
acid {(I,3i?, 5|°) 8- [(|°) 2- hydr oxy- 3-

was deteg}%{?ga %g%@i Il X’(‘jtg a.r%lgiaJé n‘illlﬂoc)np c{f%ﬂ)aﬂ] 1}1§at% Zﬁ@ R&\{é}'cf}ﬁémz

her eo one aspect
Wino V@J&ede%‘é'rﬂﬁﬁeﬂl Hyl dofiohditic KaFimisher titgtiomatrinthe essidusl sblvent content
crystal line hydrochl oride salt of the conpound of
Wrs whodeteriingd by geis chrasediegrapitpect, the crystalline salt
formof the invention is a crystalline hydrate of the
hydrochl ori de salt of the compound of formula I.

rﬁ phsitiie Bkanipl€ 1 £8ysthasis bnéitiy délacsaltmfu1eieopaipy1-moxo-1 2-
gﬁmdlﬁ@-f@&b%ﬁm 1841 g HRQ ngy?gc&eﬁﬁ} E)m ?t

ﬂhetsu ?1% e o%F%ess 3 out O 2 (ﬂgv\hl(l,n texpose e

a@ {nfogggﬁ _oRb- 1@&1&9&\6@&@%&&@%&@% 6¢id OB R, BRIB-AER)-2-

% at room tenperature. Furthernore, nejither

hydroxyhae(metgasnmulfon}émgtmlwnn@»prwlls%r%a-bw@ﬂ[é 3 hlP@h%WBﬁmlde
dr at d
01 g0 oﬁbwé%srqa%%d%{ier &R b“ﬁi)l gtt&etﬁlgsgsﬂépe‘ﬂt‘l%ﬂ wREs&: 1M
solutlotn%mﬁhé‘taéﬁﬁ% ARRdl (Ot0|72&nll)$ﬁ$/'2 hie],@.35¢@ Mheeis@mkd was
forns of the invention are ex cted to be useful for
brieflyposisated mgubdamtrya@e@wd,caaﬂ t g@f@dut@ A ovgrnighf-c Xhg ¢ag Was
then rqrpcbvggl%gsr}\ of Bﬁrt%g li'f;t%% lﬂw o(% %\)ﬁp&fa%é lﬂ?ieg Ql’?l{)fegjg I&;n%ﬂdng %tll

solids %2REGHsSrvell NTht MR Vhs ER chdpﬁedaalﬂfhalbwed ewlsit fol72 h. The
conmposition conprising a pharnaceuti cal I acce tabl e
resultingsolicewasfiierad end/washiediwith ¢njd ebenelde gt tBafitle eqmpound as a

sohd(égpSOEJOpyl 2-0x0-1, 2- di hydroqui nol i ne-3-carboxylic

5 ,3i-,517 thanesu
mpmnmﬁz) el o o "i i 1—@- §¥ K
odnbards@wap ﬂélmxy ligeid; {154 '2' | ¥
nahéshdnedulfonghmiethylaneingnropyldS- mwweﬁ %&@s%@-al}éaude
wth 5-HT4 recetor ctivit

r Bellewiaeier Prors %Pﬁag{’/"r Bfitie fstSfiEing Seiggatts of
-1sopt¥§geﬁapeut P g@&&qf ] e'sséa%éﬁ@mtaeldt {ies, BR'SH@J&[(R) 2-hydroxy-

tive anount of a crystalline
3- (meﬁ‘héﬂésmltbhﬂﬁmdﬁylsahho@;fropyl] -8-aza-bicyclo[3.2.1]oct-3-yl}amide were

opro 2- 0X0- | di_hydr ogui n r bo
prepa@d:n; solid orm usmg)sche 1nd12<:ate|d e>c/1u1rva lﬁlts OfJam (pmduc’ca welgﬁty in second

(hed) (986 e&uhﬁﬁ yls
parené]%%es?sad g%pr p(?) ][Srh% g ?{%‘g [gq)z( 1] o l3)/I }gm ddgib
(27.0 &lg) &aﬂﬂho/@liaeq)f(éﬁ gaiig); inlalua((bf hey (268tmeg aa@bwp rotthie(1 eq)

i nvention provides a process for preparing a
629@8)stal | i ne hydrochl oride salt of the inventi on t he
process conprising contactin i sopropyl - 2- 0x0- |
, Coinparative Gxaoiplad: Mh«rsvoeé?mﬁf@aaes"afonlc acid salt of 1-
{ (Sopropyl2-6ic2) 2adihydtiquindlingr Hrgrboxylic acid {(1S,3R,5R)-8-[(R)-2-
3HyapsiaBgmetiianayifonyl-mdth i mimoppopy118-8zabixytlofdcl. blogt-3-
?%ﬁgg 3-yl}amide with hydrochloric acid to forma
action mxture, and isolating the crystalline

hymdy Dehhtion afel -saﬂnbpﬁlr—bnm-h @-dibpdroneinokinec3-gadoxyliracid

(15 SRAD BHCRRE o et e ooy et REp PRI Jeset

Q. | Wb (P was

bieyelS 2y T o Do AR SRk e e ¢ .‘“Pt he

addedmmM th*reofoﬁethanmwhfmmrmd in ethped (@R yl,f052 mmiad, 1 eq). The
manuf acture of a medi canment for treating a disorder of
reduced notility of the gagirointestinal tract in a
mammal . BRI EF DESCRI PTI ON OF THE DRAW NGS Vari ous
aspects of the present invention are illustrated by
reference to the acconpanyi ng drawi ngs. Figure 1 shows
a powder x-ray diffraction (PXRD) pattern of a
crystalline hydrochloride salt of 1-isopropyl-2-oxo-
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patient. The term "sol vate" neans a conplex or
aggregate forned by one or nore nol ecul es of a sol ute,
w0 2@s/1881ebnpound of the invention or a PCT/US2006/012978
pharmaceutical |l y-acceptabl e salt thereof, and one or
nore nol ecul es, of g solvent. Such solvates ar.e .
mixture g5 dhen|pzen gad QppiliesL i dtess QyeIE Ehetsllite 5¢1q,was
i i ' L@ | d to cool. The resultin
dlss°1‘fr3‘é)é‘r$§8@#’ %ﬁoll\rgglﬂg“g |“§{é’n S Itl|anl ugiek %%ﬁ?wgf exanpl e, &
solid wiR lceNectatetyhlivation addansiied witomld renwipanclde give thetide
and the |jke. When the solvent is water, the solvate
compoupd apysqlid @Bé’%ﬂ)f ically termed a hydrate. The term
"crystalline hydrochloride salt" as used her%in ne?9§
aCemyparativeiExanple #ySymthesia gt acigsalts gt Lipprapyl-2-oxo-1,2-
sdibhgderuidling-F-caboxylit acidfi(LGIRAR) S [(BpP-dydroxy-3-
n@heth an 3alfbnylimethyl-yintimé)prapyl]-8ezaihieycleld . M hett3-yB amide
a sol vate. Sol vates, or specificall¥ hydr at es, af the
i Polwing theareceduesrafiGanepnratiss Examnly 3, the IoHosyng acid spitsef 1-

) t ,_as . used.in.the specif|Gatl e FeE.H . -3

comop T G I BSR40 BB BB -

(methARYultdd§1-HidthyRhsi)propl B semmesicydls[B 2sKottiieyl} amidenyere
clearly dictates otherw se. The term_"am no- r_otectln%d

prepargd duglidrfornn ysing predndieticd gq@iy@]@gts ofpsidprodpgweight in seco
ti desi ' ' i ok, .
parendBesge i {08 e Ao B 8D (08 SRl (O pifincli

(1 eq)t98.1igyi ted to, fornyl; acyl groups, for exanple
al kanoyl groups, such as acetyl; al koxycarbonyl
9CRkipar Mﬁxzﬂ@gﬂ’e 5 Dbt eV EY dTAhp 6BSIs) 6f Comparative
ag%a a 35 car bonyl groups, such as benzyl oxycar bonyl
( z?q%n - f'uor enyhnet hoxycar bonyl (Fnoc);
Ak BB neGERUARS oSl RoApobaNa ot Ba)l of Contpptatiyd Examples
and |l -di-(4"-methoxyphenyl)nethyl; silyl_ groups
1-4 wengchalyzed by PER By DS, ghd TEYS) ases, a weight loss was observed by

t ert but yl di.net hyl si Lyl o4 : he hike i
0 SR ot TR AR R b o
solvetN€rhE RS Arepd) af WhiBhl chdbtheirtichest Y ivas oBseyedriy@SG,

- (et hanesul f onyl - net hyl - am no) rropyl& - 8-azabj cycl o
exclufige af the Jave tendperafiine featies atigbpigd fhgolvent loss, along with

conmerci al | y- avai | Aut oNom. saf. . b
conigE St B2 SRR AR RO e o stomety
is indSRH B9 Rhd Aintdr Sf 3RibaEntd 05 ¢ill heal oliepard Aibiavid salt.

orientation of the bonds associated with the bicyclic

ring system The conpound is alternatively denoted as
Al -[(3-eRc?0)-8-[(i?)-2-hydroxy-3-(nethanesul f onyl - met
hyl - am no) propyl ] -8- azabicyclo [3.2.1] oct-3 -yl]
-1-(1- net hyl et hyl ) - 2- oxo- 1, 2-di hydro-3

- qui nol i necar boxam de. Salt Forns of the Invention In
one aspect, the invention provides crystalline

| -i sopropyl - 2-oxo-1, 2- di hydroqui nol i ne-3-carboxylic
acid
{(15',3i?,51?)-8-[(")-2-hydroxy- 3-(net hanesul f onyl net h
yl - am no) propyl ] - 8-azabi cycl o[ 3. 2. 1] oct - 3-yl }am de
hydrochl ori de. A crystalline hydrochloride salt of the
i nvention typically contains between about 0.8 and
about 1.2 nolar equivalents of hydrochloric acid per
nol ar equi val ent of the conmpound of formula I

i ncl udi ng between about 0.9 and about 1.1 nol ar
equi val ents of hydrochloric acid per nolar equival ent
of the conpound of fornula I. The nolar ratio of
hydrochloric acid to the active agent can be readily
determ ned by net hods avai hable to those skilled in
the art. For exanple, such nolar ratios can b e
readily determned by titration wwth a standard
solution of silver nitrate. Alternatively, elenental
anal ysis, 1H NVMDR , and ion chromatography nethods can
b e used to determne the nolar ratio. In one aspect,

. I N R Y 4 "
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characterized by a powder x-ray diffraction pattern

having two or nore diffraction peaks at 2Qval ues
w@edoeaosad7 f rom 10. 520. 2, 13.850. 2, 15.800. 2, 1FCPRE82086/012978

and 21.060.2. hi another aspect, a crystalline hydrate

of a hydrochl ori dera%%f d\%&ggapﬁoﬁgm@sound of formula I
by

IS characterlzed rX-r diffraction pattern

—tA—whi-eh—the c uolT S antt+a :y 1
accOthnce vi fm %Elﬁ“aﬂﬂiﬁl?rﬁl The PXRD
crystalline hydra‘l“é of alhydrochloride sall of the

RitAgent I nventionoBs al sq chzg aBl-a60280 °QY| | LS crystalline

UI l I. CI Clll.l al Dballl Ig Tzd.l Ul 1 ||E|.| b} |.| altc WW||
89%its a substa t% al _pdak in 9]:’/15(90 erm cl heat™ ¥ Srafll

pHesphficed wjth méliing gf the2tf¢204C in [he rcavstpdling

%’%&ﬁ%ﬂb 0C 1o apoyit 25U Ufs0 4, Ui9@'@@§5b°r V\B%Kystallme
endo

therns at | ower terrperature§4 5 b lustrated in
Ei gure 5 Fu thernore, the fhprngf_g_r_a_u_ulg rc '
favfarigsi s (TGA) trdk® shows thd0d6grhdmiG on| t emsersialline

hﬁa@bove about 25Q) 50C A crml@bdjlqgsh@ér ate ofcrgzgtanme

Ao

bIII UI;U Dall. UI TII bUI Lb ] d 1 Id.T LI
E‘ﬁl}? HWSnst fated fo_have a ef%f. %CJ CrYS?ajlme

swatidniesuifabés pr pt i oh prof i |l e~&1S5 W36 &aer at ur ergtadline

QTITe range oy about| Z % {0 APeut 90 Vo el %Ps‘(fﬁhne

hum If\I asl-illuystrat-edtin—Fi gu-e 6 The '\r\lofa 1

BgBR%E e exhi bits | &ss than aboutlop 95 omei bhi cféYﬁt?Ime

QR) -wRedelooul 40 %dand ablout 75~980'% at i ve| humiodystailine

. t—forms—of —this TnventTon
Vel

B
¥y m“ “:I:? Fﬁ‘ ltphs’leiXOﬂier at egel h the Exanpl es bel ow.

%IBB‘BW%@ The active agent,

I-|sopropyl 2- 0x0- 1|, 2-di hydr oqui nol i ne- 3- car boxylic

acid
5 t h | f | -
{ r%iq ﬁé? fika Bhagtihe AT ORENTE S Hmal Rdepply | ™
a.Me m mg) n@red fromreadily avail abl e startlng
erl als US procedures described in the

D&ﬁiﬁﬂ% (bmhmmlmwoms ikidpey heelisrstabbdtranséectirdswith beman H-HT4()

receplgl RGPA AL 5610 UG a3 edp i FEGiT RS yng o1 Libs
meml‘)r%ﬁéﬁaﬁidligﬁﬁd ﬁﬁ%@%‘i g} WeR §3M1 iR r-32%61dsRy B8 Bocolsodified

| -i sopropyl - 2- 0xo0l ydr oqui nol i ne- 3- car boxylic
Eaglea Meilidro|(BMEM) @()ntan{n(g 42§ O@mg&[dbcglyccge and pyridoxine hydrochloride

o LR SR B OPMRE B syt
bovm%%@ﬁﬁ?&@ﬁs V(Gt@c@klﬁwtro%eﬂ @oﬂb(’@aﬁt #]105375013 AIM ¢ Al iR hid

I ncl udi ng “from about to about 1.2 nol ar equival ents,
(100 odfitsy pamerh]nr[-e]toedtgbl yuepgailcininel (ﬁﬂBdﬁO Teeitergeh IGprp.t GatsilS 140) in
reac |on t at.a

2 5% (S by RLHE PEHGIGT 17 o GOS0 Foleh 6oty tsction
press@égotyﬁg% dlﬂﬁ{ & dfﬁ)'o dﬂg?rﬂt g&%’c cih E@gﬁ%ano I{IB%opr %ﬂgaﬁt #Pits 1)

to theahbBdthmacet ate, acetonitrile, toluene, tet rahydr of ur an,
and conbi nati ons thereof. Upon conpletion of th

r decdlsivstie vty souahly o-80% qondenqyd<i 3% alenisie |p§ssageS) At
20-29 r?&llré‘{aﬁ& h %&%&ﬁl%é E&?s%é Qva@hé%f Wi Q%éxr @%ﬁ%@m@ee BAEM.

I on, concen

All st@psnbﬂ'thé w@aibrae, é)rqm@atidmeﬂérb |perfoffiik§d & 6. Ellel dellendnotiyat was
be prepare di ssol ving the hydrochl oride_ salt

hftedg;; genile Phﬁ@}qal Eitsiign ang IRt H1dY mhenipeticn Grdlk yiare
)y 2- hyd -
Coue%%ﬁ%%%ﬁgﬁglé noagﬁiogmg hn%ﬂ no) )p/)r gg;?/] - 8-azabicycl o[ 3

.2.1]oct-3-yl}anmide in watgg at a concentrati on above
about 50 ng/ L, which provides a suspension from which
the resulting crystalline hydrate may be isol ated by
conventional means. Pharmaceutical Conpositions The
crystalline hydrochloride salt forns of the invention
are typlcally adn1n|stered to a patlent |n the forn1of

. o " .
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desired, the resulting uniformy blended m xture can
then be shaped or | oaded into tablets, capsules, pills
wa@paeiibsa21 i ke usi ng conventi onal procedures anpPiCT/US2006/012978
equi pnent . The pharnmaceuti cal conpositions of the
invention are preferably packaged in a uni.t.dos
FoF e TPTBLIERS FACPEAT P dSU AE0C SRt Frupapded i ige-ct¥ S0 mM
h%S) L8l kRl fohShik aafal (PIHPHS) 4588 7 A niembrane
4{24”@5¥§%%$b-?p%%§&%§§ﬁ unP contaiéing a)gggdeternineﬁ
prepardiioabuttes) (90 nfidiotal eclhgieht froml AAQTEZS flaske) andiwanqeraized

desired therapeutic effect .either,alon [
using AERBIORAPERICREHnIS: 6 o St SPAT e plbeepas were
centﬂf?%@{ggtlgﬁ)() %?‘?}Ihjsﬁm 4t 29 .S’?ﬁkffpéklﬁaf s dRYarBed saPse k@sernatant

and the like. In a preferred .
centrifi@Fada 10P00 g (20 miph Therpelis twas avasheshprssibyirespesiopygth

membiapy pEprGneR AN g eprggan gL o P G 1RO final pelier
L e A 8h | ' tes,
v LIS ORI 1B ot

powder s,
T225 fsRAUhER ; Proteimsomestodtisni cftheomembganssasnensian was defermined by

aqueous or non-aqu liquid: or _as an okl -|n-
the megpodgrdion] QAT 1p doleiFRpianes Wit siotad Fgporin Aghds at
_80 °CSYT up; and the |ike; each containing a predeterm ned

anmount of a conpound of the present invention as an
active,.ingredient. Wien intended for ora

b. Rad: Bipdiy ks n a solid dosage form(i.e., as
CRRSYligMmd Yigdihgbsayspivtreperrnedia 1.1 ki) 96-tdeep well

har maceuti cal conpositions of the inv iQn Wi l.l.
polypibppnmtesy Ploien ARKEeD HoMPIARESNORRE o R0 CIRHRE 2H1E

as the acti ' ' g ) : Tbumi
e sRgE R L1 PEEES BT oG 0 75} hovine serum slbumin

(BSAY iShfuddtRnMindthg sudies forpleasmiation 0Ol ivehias bfjthe radioligand were
alternatjv

ely, such solid dosage for ) .
perforgurpkingd ML GR 14 SRk Amesrx b dtics, QR fan TR spgeiti
] rystalli 6L - i 01 GICEIERM.
sctivify g topmol a2 Aftpiel Aot AepgRAg B AR BR0] B0 a!
Displ&RfRAK3eBs it ddrinihaion,of kg valabest cogejoandwenspieyformgd with
3 éyrrolldone, sucrose and/or acacia; (3) Eunectagts "
[PH]-GREBHS 2 0ylé abprd plgyeryfiEieranbemeepiiony Sht YIPLHGfaEne
- cal ci um carbonate, potato or tapioca
ﬂbnlg?ﬁ&%ﬁgﬁépginic acid, certain silicates, and/or sodium
c qfeﬁ?iféﬁﬁﬁhn&ﬁélefg @tdgiviedns nemvx:ﬁtm saggions jn %M&o aied diluted to
paraffin; (6) absorption acceleratar C S .t 4t
400 piiotie S ISP 6 A eirdss crratatning Oidp B, fud Berial dilutions
o Such .cetyl al I I ; Reakate;
(1:5) 55 R 4 Bl e PR NERhRhaEas R e IR presence
of 1 i\ inlabBell GRINSS0S Usisaps werd incubeedddiou 6l stimattaoe, temperature,

magnesi um stearate, solid pglyethyl.ene. gl yco '
and thmuh«;/bmdmgfraacélpn%wavedﬁﬂw%ﬁg .LD& artlﬁ é‘nftéagP% "%’ ibé é@’Sﬁ g%’% ?1&38
ent.s, d : Ik Y iRgent s,
fiber %@?‘il?lﬁtss angﬁ{ré ,Jél?:%éggc%gd d;’g\edﬁgg‘?ﬂ’ ?\;\Q ?t%eS ﬁfﬂ%\g,lﬁf | avoring
0.3%30% RS Idnething. RIRADBitesprees vz thes tars vetit filbretioabefer (ice-
can also be present in the paar ceuticg{ co oaﬁﬁi%gsL
cold HAMMNBEPRS epH 7.éhto rg@ﬁ%“’&@ua radioactivity. Plates were dried, 35 L.
. _phar eutically:. : L@l [ deT) 43 added
Mo DI b B SRR QA B g S RE T laieD
to caVwtEbA®phld heshtaimtddiein asFedkanh Toipsodrft dieid ssndillanion counter
netabisy?fate sodiumsul fite and the like; (2)
(Pacloird BisiSeisinee &t Mstidgan®s). such as ascorbyl palnitate,
but yl at ed hydr oxyani sol e (BHA), butyl ated
hydr oxyt ol uene (BHT), |ecighin, propyl gallate,
al pha-tocopherol, and the [like; and (3)
net al - chel ati ng agents, such as citric acid,
et hyl enedi am ne tetraacetic acid (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the like. Coating
agents for tablets, capsules, pills and |ike, include

o o oy o - o
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Formul ati on Exanple A Hard gelatin capsules for ora

adm nistration are prepared as follows: Ingredients
w@\ewdnos127 Salt of the invention 50 ng Lact ose PCT/US2006/012978

(spray-dried) 200 ng Magnesi um stearate 10 ng

. fati P LT ' '
CRBEE Rt Ena i opia Fot B RS iltfthe GrpphPad
Prism SS@S4tE PadidlO (GEpAPad S80Sk Indl) SREDiego, CA) using the 3-parameter

capsul e). Fornul ati on Exanple B Hard gelatin capsules
model farronersith competitiost Eie BATEOM rueyrmedmus) mes fxgd to the value

| ngr.edj ent s nt .Sal t i 1Y) {
o nngE . ARG L Bl Sl R 308 R
test comlpSMdlveerd BRlciiaRCREM s, ifften Mieteediin I€s, Vdlees, myl thdiKantabue
are thoroughly blended and then Eassed t hrough a No.
of the wgiokigaid, UsiBg the ShengaPasots saeation(hens ansiguspdl fKieghemical

Pharmggpign 4076 en gt 858 Barichs £01 PR S ] Shoncentration
[3H]-c§§ﬁ39®a§ PRESUs afe efx?kés@wsas the'géLtive deé@dAogatthR®f theSal t

the invention 10 ng Pol yoxyet hyl ene sorbitan
K valwsypl$l eat e 50 ng Starch powder 250 ng 25

resent atiye .Procedure., ' ' indi
C B GUGRT g b ered i Bien s LS PkEdge Thfier binding
affinit§ 8RIHE S-HB10capbroThe @oR@sntd eMfopatila I had a pK; value greater than
capsul e). Formul ati on Exanple D Tablets for oral
about Adnn thisessay.i on are prepared as follows: Ingredients

Amount Salt of the invention 5 ng Starch 50 ny

M L0 Rt dRorigal by RSGy 38 STHTEQ HMhAY RRYEH(OEs: done
zlde§gg&g§ggkp%kﬁgﬂgfgpedure: The active ingredient,

arctr ana cef ruf ose are passed through a No. 45 nesh
UHEK-29%(temmncnrtiryade kidoeyeghs stablyreanstsrige g lypman 5-HTsa

e ! Kiipey pedbaned _
e VB R e A B W B SRy,
(Bma%‘l té Jgg@ gmleh/§1g ShRYE as ABGrEihad uéiﬁg [’$1)-GRO5B30ader@bandr i ed

0 0C™and passed through No. 18 nesh U, S. .
radioligand binditpeassaydli Cetlscwerb groprreinhl-225 flasksior cethaskasiog i 0%

oS5 B B R RPN g oo

Cat #W%B?%d 0% pEind B2 (GE@@rrﬁﬁ%gaﬂcemza:att 0l v85) RBgYiEmented
to aftford a tablet weighing 100 ng. Fornul ation

with IB¥ahest énaktiTaed ftal bovinesemim W) KHyelons.iloganrél drdpar ed
as follows: Ingredi.ents n al t of [ ntio

HSHIRI Q.0 e e b 6 el sheaiomys Hag! QAR R

COm.db%g%@tiﬁg%%@dgyh R d CinBRdathrot BY°Repr esent at i ve
Procedur €: The

ingredients are thoroughly bl ended and
t Iflis serpgrosadd raughtyo ot %4wonflsenca 40 Ihpsubtulboapessigashill

s Bl N 8 L £ 013602 ot
was ab@tAt eﬁgg)%%g &geﬁ VARRELH wgH L@ DEIBBcdonVSHbkhitie Bifated

rnstarc oscar nel I ose sodi um 25ng Lact ose
salinel(QOBRY THegek sianviaytewnsali fedpgdRelo messhmieoal jagitatimo Ceadlg were
. The ingredients are thoroug bl ended a
collecteshy S GUERIPnT S DTSR g S CUPSHUE @S o PRmEPTRe
Prepa‘faqgﬂ%ﬂé\b&{‘tfhg ?fot&@cﬁ laedokivedr B0 18 e IndmiiR i s@xfresing 5-HTa()
suspension tor oral admnistration is prepared as
receptoRs.| ows: I ngredients Amount Salt of the invention 0.1
g Fumaric acid 0.5 g Sodiumchloride 2.0 g Methyl
paraben 0.15 g Propyl paraben 0.05 g G anul ated sugar
25.5 g Sorbitol (70% solution) 12.85 g Veegum k
(Vanderbilt Co.) 1.0 g Flaygring 0.035 nL Col ori ngs
0.5 ng Dstilled water gq.s. to 100 nL Representative
Procedure : The ingredients are mxed to forma
suspensi on contai ning 10 ng of active ingredi ent per
10 nmL of suspension. Fornul ati on Exanple H A dry powder
for adm nistration by inhalation is prepared as

- o ~ 1 o o - e A

~
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Representative Procedure : The active ingredient is

m croni zed and then blended wth [actose. This bl ended
worRoobu0827 s t hen | oaded into a gel atin i nhal at POTUS2006/012978

cartrldge The contents of the cartridge are

m nistered using a powder inhaler. Formnulation
b. Radlqhga, HAMSASSYS nowder for adni nistration by

fﬁb[&fcln%sgﬁ@gnhﬂl Ketllp &?o%ﬁleun@ 8k Sfelli golypr6PAdRthsasy plates
eprgse

ati ve Procedure : A suspension
in a totalaka volnge 6f 200 pcofitabingal 6-20ig mwbrang emteighn and 0.1

s G b R AR SR Bt s
for detbfRat L ééasso P11 aQloY kRN wERREErrhE DS [_ZHQ-GR6563O

'ecrt ved I1n 200 rnL of "dem neralized water.
(Perklﬂmmesyﬂ"a Soishas Ins, Bpstory, MAL €4t #NETHAGL rspedifie aﬁgvlty ~85

terial d.to parti
Cilmmgaybyare PREEE happesesiooias farto IR QoM g

LRoR bESR W IR G orhpdunds were performed with
D1Splab§£81ét9 %&{%g?gggﬂgneo Fo%u [ ation %xgrr%ri e J AIr)1

[*H]-GR15680 ai.50 ﬁMremsﬂl eflweordlffsrem @pua@nwtlags pltommpynd ranging from

10 pMdRQDG VRGBTt eSST o #oi) PO o A PRt Py e

sect1o 1? d]ﬂh%% Q@O I\/N)nt& 56 qume{)Mﬂvt L £4t A56C Sdonkdisitlg

o 20 nL Representative Procedure : The
0.1% B@Ayandl sega]e(d rSe) dilstiomsethish made ih the gamp buffer. iINorgpegiicdinding

|
was detgaprbingh earssgee ot QPG aRboi L REE, SRSt ibubated
for 60 %1‘?1%9{0%% t%?npfe%ir@ V\’ﬁen tHie@he MdaSti MMt tépalitataf by apid ‘

['nvention 4. nyg Mcrocrystalline cellul ose AV| cel

filtratiBh ot &F)6-RED @@glmghgsﬁlmmpw@dﬁ’aﬂ@r@m@c@ce

R
Meridepds DGFOEH B PARTIOHER P st Si o A a%é’?eégff‘i‘fl%eﬁl three
times %B%H{rﬁlc(nséﬁfer tike-c¥¥ail 302aMAIBPES,) pH 2H ko Fem6ve unbound

onposition per capsule). Formulation Exan‘F
radloaeamgul Ristef preredrivd, A8 pLiViisrossintaR ligued ssimiliation ﬂasd (Packard

BioScrigion e SAYret T Hes eiER P Gac ol P B MR8 1357

Packa@¥§1{%mﬁtsﬁ ) SliRAA8 Burfer (MhckRaRBIsRIERE G0, Meided UTY.

|ngr lents are thoroughly blended and then
| Bt dats orese zgalmd nsing Pranca-Jisiap eegrepsioppracedurediseriibpd

abovecte ﬁlﬁf@?}%ﬁl@&? ]% JF ggl‘&%’M% o lmefgumulr{]i) \Jvzist ﬂxeﬁqg the value for
nonsﬂecﬂt' g %F{a‘ﬁf@/ b 3et99f1‘ﬁnéd ﬁT @k ?Yé%él@détbfflm M &4BE. 222220 8 el quantity

[L] in- t)le zhmquffsqqmnmebﬁnecbmhe ﬁewmratm [nﬁjﬁ&%éﬁ? 8
o]
r g@&‘%&é@ g{? SS‘FHé ﬁ%}ceP{% F'é%#e W{tﬁ géSB?CZ[st(ZF] crysfa? e
subty‘?@ln% s & e&’ b thBatcPRIYOUNEL PR (5 2rmy). aThe digporxf o€ feethula I

e useful for treating nmedical conditions nediated
had alSyH‘.Bg/HHﬂIgrrecm@mr@nbtym selectivity gresterihareboui-fiP0ia daip pesey-

activity, i.e. nedical conditions which are

arrel | 0 d b nt w _
5%9&%%@?{5 biafigf s ASER) Bl rmic 203

Ilcﬁll?t@ﬂ’rﬁﬁfmg‘"l‘mf‘% r ceRIYr ome (1BS), chronic

Cqp$hik ALY, e ﬁﬁlun@ﬁdl Bedhe Uﬁ@%@tsd o‘dﬁdi ave detgasined by
enptyi ng, gastroesop ageal refl ux sease ( GERD)

measgasg thepaast of, cydiabMF prodneed \dh@pHEKr%%g:@Ef' %ws%smg 5-HT4

' I
recepg%; %vg?qag)rn?e{q#\ég’g@ glzﬁseié%;% ggfcfétg g’tllqns %?ﬁesggpég@% uc|t |t oﬂas

been suggested that sone 5-HT4 receptor agoni st
conpoundsnmaybe used in thesgreatment of centra
nervous system di sorders including cognitive

di sorders, behavioral disorders, nood disorders, and
di sorders of control of autonomi c function. m
particular, the salt fornms of the invention increase
nDtlllty of the gastr0|ntest|nal ((H) tract and t hus

o o o o
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syndrone, the salts of the invention wll typically be
adm nistered orally in a single daily dose or in
woriobilpd1e7 doses per day. The dose for treati ngPCT/US2006/012978
consti pation-predonm nant irritable bowel syndrone is
expected to range from about 0.05 to about 70 ng per
n anot her aspect of the invention, the salt
}gEKEzgsf (hhR8n ERYBRNIAARS cMEEBIR tahEadedivaheldred Anthan
I opat hi ¢ gastroparesis.” Wen used to treat diabetic
5-HT4@mnecepttirabaih mreg[asparo@ exmusssing thhecosptor st Wfo different densities:

(1) at afagtiso iy Ok d Psp e e a-ispuBe® e - GRafasos

membfi@@ ‘Facfl@ﬁgahﬂ ‘Bﬁ{dhrfggasgé}a Qﬁ& (D) 203 AehRPITABOR 6. (Spmﬁpth@tlﬂdem
range from about 05 to about 70

The ceyle tweangtolarin a?smmshﬁ int BelhempeﬁMQﬂmﬁedtr%?@ d‘?’lﬁdlfl@r@é\/IEM)

coti g5 A DL L 00 T Pl B P PSR i
with 189, fhe bbﬁ\’x@ E’érhl‘ﬁr(FESb Gmwmmlhys?@ﬁc&@m@ut #0437 and eddoy

In a single daily dose or in nu | e doses per daé
mnw)ﬁhﬁmﬂﬂﬁéﬂﬁhﬁgsuqﬁvm@gnﬁmhﬁﬂB6ﬁhhﬂ@y&p@63*@ ﬁ@t%&ﬁé )Ekﬁ
from about 0 about 70

3% COnFmE RS HEGeAR: el Gt e 8‘?15}?&%@9' sl
pressu?é'é‘ﬁc’;ié ﬁa? Qdftof s fi g%e%ml‘;(%@@ ghﬂﬂ GESOGIRYiREgM Chpoddt #10131)

ptor ac hod conpri sing adm ni stering
to the hizdidn€ nanmal a therapeutlcally effective anount of a
salt formof the invention or of a pharmaceutica
b. CelEPRBRSLbh ON conprising a salt formof the invention.

As descri bed above, salt 0f or rLlle i nvention. ar
5Crifuwerssprs o yBAY 080 /ﬁfﬁ@nnﬁlllﬁ?éﬁt Jny §p FRaty-two hours
prior tgragsa' ?geﬁts v&epg&fgéh%ﬁ%fvw% ﬂlﬁf dﬁﬁ% sélﬁﬁfconp'i;rlgésl:j%’lmgboﬁ[ﬁunng
4 sooaﬁignnn ghuebde(GIBCORInlitfagemCotp.t Gat #11965) |"Emhetmest the cells, the

There properties, as well as t
medlatww qspmtéé b H e ersener(GRE GmVitERgen fia#“ 5@5&’ s
added V\g IeP S{’ 135k ?@sly 09 g{fn?#&éécpfo\f st a@Rq" 4nd tMérY @isRASEY Bom

NoWN ose I'n the art. Representaflive
the ﬂa%ﬁ l$>?)ﬁ$eoﬁﬁlﬁcad agiedtidnethe oelf susphssiordetsirinsfenretiiie a centrifuge tube

I EXAVPLES The fol | het
o e ST PSS
000 R P B AP s s

(37°Ch efi@ulatibh Buffer (1 omi_requivhenepérdt-3 022 Shidasks)t Tkisftiold wed mged

meani n unl essot herw se i ndi cat ed, brevi a ons
and n@dfqdraéglwemﬂbs@éﬂ% Wesercoyated math 3,C @Sf‘éﬁf’%'&e 8“3 8

pm, Olggrekgo%g% gémg t%#] E %l%&vere%kﬁ}{sﬁénde@ oty lzoncentratlon of

5% 10%&1%%& L e B The) Divi axiod iboefehsk pravidedbin diee fEasBinte
acetate nCPBA = m chl orobenzoic acid MeCN
kit) amtmemubatﬁd@tﬂvﬁ@@rrmlﬁm yl methyl ether PyBop

hé’m %%S?‘gsgwgggﬁﬁjpgnﬁ 1‘;“ a?ré? ﬂjp-h'l Q%Q%P %{Iﬂ E’rg the Flashplate

Aden{BIDoE14UA Givhiidn Mkbdyl Sieteaamithi' CT-aaMP (SNEPOO4B PerkinElmer Life

et rahydr of uran Reagents (i ncl udi ng secondar%%an1nes)
Sciengerdine. oBOénn,sl\%ra@C@%mgﬁé]&im‘éﬁﬁ?‘@Wé?WPo ppliers

h, Fluk TS
( ﬁ%ﬁ Ié?%er% g{b“qllji] aglgt pr %;%I@di:?e ?c%bnegaa@\g\rréé Slﬁg%lv&gﬂggﬂéentratmns in

the aéahﬂve&ezs A1 0PN el ant MheSital A erohinttewyd KO, uIRr Det ess
reaction m xtures was nonitored g{i;sthl n |ayer

comp@hndm\mro gecaples a¢ T0 @M stackisplutions imPNS Q) dilpisd g 48R WM into
iquid chronmat ography (anal. HPLC), and nass
spectronetry, the details whi ch are given bel ow and
separately in specific exanples of reactions. Reaction
m xtures were worked up as described specifically in
each reaction; comonly they were purified by
extraction and other purification nethods such as
tenperature and solventdependent crystalllzatlon

a. Cell

e
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extracted into 1M H3PO4 (1000 nL) and washed wth
di chl oronet hane (3 x 250 nlL) The aqueous | ayer was
whawefldsad7 t o pH 12 usi ng aqueous NaOH, and extP@EDUSI06/012978
wi th di chl oronethane (3 x 500 nL). The conblned

30 ml\l@%%?@htq}g? 4dat éﬁﬁ YCSPLG ’rd 11$g O g ress U?%({ ehtaﬁ{leﬁuc e %S then

made fhlthé Sunh B ETTE Byai e AdSP accwnﬁmm as&dyg hxeréop@ﬂfﬁmed |W1th 11
1H-NVR (CDC 3) "d (ppm) 7.5-7.2

dxfferemor@emmyons of anpoe sanging & ](Q—PMBH)WO M el aisa}d

conce X@lﬂ(f cgrgét&%%&s@ég%e c%f}i%)pﬁ %/m I Bas Fidtuded

on eV@G}ﬂl"'@JNQe 246 \ﬂlére iauadd, Wil sihkidy, aPy2afoat § afin ahd the
3- oxo- 8- azablcyclo% 3. 2. 11oct ane- 8- carboxylic acid ter
reactiongnnyinated byaddigion of H0Qiu} efricereold detection buffer (as provided in the

| - 8- b
s BB B R e ML e (T G i
Boundaliioastivity Whscqarbanied By {3ailftign pBo:3Mdtyspéctbsdopgaisingrthe
Et OAc (300 nlL). The resulti n% solution and rinse (100
Topconpi (Peelaad Piokeiensa §6d M@Tl@nic )-Parr hydr ogeuat i on

vessel c nta R

Pﬁﬁe %Ipou% 0 g s m?ﬁ? ht ﬁg&t#{ﬁ V\?{féﬂfﬁk&ﬁteﬁ%ﬂh

cAMPpﬁﬂfdaftBéhrsre,Ca@éc&Hm%tt() thtl”iﬁﬁfuoaoﬁi p®aidedfin thetmﬂglé&htur'eﬁ‘muser
reacti on vessel was degassed (alternating vacuum and

manuglp ua;weqe. anglyyedbingliasaurgigeton Fadripyit g Cﬁxzplg%ag Prism

The 638 n
SoftwpigREF G b B B AT BBk L ETUTAERC
constrBide® & ulﬁlf},t)! Potchey daaatc roporvaisase®@) eﬁleesaﬁlemgaﬁ\@r@dad]y
silica thin | ayer chromatogr h%/,. The bl ack soI g(t)loon
loganthas of the £Gsp V%hé? svhareEGengh the ﬁfge& 1% capriaon)onhHal o
max1ma ncent rat ed under reduced pressure to yield the title
Nt ernedr at e gquantitatively as a viscous, yellow to
0 Test@enPotindd dxhititing s RigherpEQ vakitin dtiepssuy hatuauathlgher
further treatnment. 1H NWR é 3) d(p%p Ai % 51
potengy-for eppripae fhe SHA 4 resiepion, Thrcomppynd)ot formla Ly (C@dﬂasépfted

in thlsdﬁﬁag'jé)the %el%lniéo(l?g% H% &ﬁ%%%%gt 0]5 -6: 6]p5§epaggli0?%%}] Iba a

pECsd vaiueg’kﬁhtepﬁlana&abwcsycl oP™. Moct ane- - car boxylic acid
tertbutyl ester To a solution of the product of the
preV|ous step (75.4 g, 0.335 nmol) in nethanol ( 1 L)

VassALEER: P VYHABE THKP LS say 21ihiBitiod. of PoRassiunydsieCurrent

( 3ot Syidad c%ﬁgi gﬁ?r&sﬁfg tRahERA: ¢y 8l c Potissine dhaanfon
(10% on -50% wet wth water; Degussa type

EIc@I(NEﬂVdens REWBLy tearsTecd Wit hBR GRIDNA stere obtaiped fram Gail
mechani cal stirrer. After 24 and 48 hours, additional
Robersemeat esUniversteh Wissonsinmsiels peesolield i erypggnic sfgrage until

necdcf (i 6 b ot ERebdeR i FRIPEPONETR IR GARS IR 2

suppléfiehtéd&/itha DUl tetaldbdvitieCderihl ape 280 pg/nwagerfeubmecem; werd seeded
then the collected solid was rinsed w th jrethanol
onto [folGGBlywing. (1%leg/ﬁill) rpaed gla\wewetsémﬁu indd mrgdishes (contammg 2

mL mﬁ?ﬁ‘d"‘g eai ﬁ%fl g%%glaﬂﬂg }sg Je?lg ?cy e seg&ttédbf&uhoﬁecten%ﬁlage-

clampsgth&a%g Ohe\ishet Wofe Iﬁalhtaﬁ@aa 1Watﬂmﬂnﬂ»ﬂﬁea oR mmle dhivachieitat a7°C.
final volume of - 1.5 to 2.0 L at pH2 and washed with

diExitiaoelbriastsobution ("G prepacedrt eastiaverad devsuad istoyed atdals when

basifjied to pH 12 using 40%
notin gy, g Bt pin (n{inay Bl Ry (PR K e o)
MgCB(972 Glﬁcdsé‘YﬁJ) SA- YRR RIrek YR 1P V- PipehirBidtthahbdulghoald, aceN@IEPES)
concentrated by rotary evaporation, then high-vacuum
| eaving 52 ¢ (70@@ of the ggtle internedi ate, conmonly
NBoc- enc/o-3-am notropane, as a white to pale yell ow
solid. The isomer ratio of endo to exo am ne of the
product was >99 based on 1H NMR analysis ( >96% purity
by anal ytical HPLC). 1H NWR (CDCl 3) d (ppm 4.2-4.0
(broad d, 2H5CHNBoc), 3.25 (t, IH CHNHQ) 2.1-2.05

I N\ N NSNS I\ A ~ A A
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thionyl chloride (86.74 g, 0.729 nol) was added
dropwi se over 70 mn. The m xture was heated at 95 0C

wo 0064082 with stirring and then all owed to cPCI/UBZH06/012978
roomtenperature. In a separate 12 L flask

0. SRR PN P et
compo®fl), Wi SoftHRBE RORMervBiré, roue Michlit fipwad thid thd mhiedoiing £hamper

was added. The m xture was stirred at roomtenperature
at appréximately fiSrmb/meint Hesingeesladar selutipn wtas praperedy pliduotsdpn

hlari de..sol ut | d " Lo
s SR 0Ty R e g g2
MgCly l-fgbg gﬂrﬁgféhé' bR c¥BSis@eta dBitosthyPetBerD W, V. 0F N3C:tral acetimabid bedt

weré allowed to separate overnight. The t,
(EGTA)d§)% MZADP &)1 3y dionhethy-d cﬂlp%raﬁgeeﬁﬁﬂgﬁ%lah%c agi GREDES)

N

|Tﬂed%?%1?¥si‘p!§ or2whidh-the Celiviere serdud netaeardfaradio nytdording
aci )

3R, 5R)- 8-azabicyclo[3 .2. |]aoct-3- am de
chamb&“mndmrﬁlm(h@i@n?ﬁ,@#&lﬂ- icaaaq@rrgiﬁ&}&[e‘aerp rfOIinrf‘]él W?ﬁ%‘hé o] gt the
~1. Was d i.fl Ccel.lCy.acl '

pt i e B IERAC R i 00 s ot
clamp Rfod@ OwRctHeanitial RoldM¥piptentidl &5-80)mWaa flarlalseblarvhaléreell

m xture was stirred for 30 mn at 20 BQF Afte 0.m n,
current wes adhiaved ethe eplls were @xpofes tQ 1FeeIRAyEH s’ he]ﬁ‘i%m{%‘i Y‘Hﬁge

| er (~350 i . r il tai .
pochf s 0P RN IR BT i
to -50 gﬂéf forls) sec bhe tHehteRnboans ofiginaMaddiad petintaleF80lmN) athid - 2

with stirring. The suspensi on was stirred ﬁé@?hg .
voltags grtoqod s Kurt oK eVERY 1P Sio KNRIO | Hah Perk fgpeyy ampfijdes during

filtrate S .wa ' .
AT e e
concelt(ltilnagighchf B3l MAvRRE phidiiRd DRkt thotellsher § intihetes, fokowatibyd -minute

.3 as a pale yellow powder. c. Preparation o
washoutrperiog] ig)the z[il(sencpe of co%/npound. inally a positive conteol (cisapride, EO nM)

-2-qxi ran-2-yl met hyl.l net h I ' 1
was o To i 5B T SR RO 5P bl o TRy IS F
mV adBSEs GRONPR G RhMYRHeE resultftfe: i8 bn @utviar8 3brremil The e bivkekef0 mV
contai ning NaCH was washed with water (2 x 500 ) and
resultt nemnwaishianddail orrentasdeeichagnelfecovierssiom Trastinatiq was
Stirred at roomtenperature for 10 mn and cooled to 8
d“““@@?&( - met hyl ) met hanesul f onami de (200.2 g, 1.835 nol)
| Pediffent 2APLIMHYs ddgaReRPoRyiRatidn phase weteadaterntinadaising
was stirred for 1 h at ~4 OC an

d .. ..
pCLAMY s@ftwirkeoFlunesmirgl and testrrstiqlg daragvege expagted e, Origip® (OriginLab
ded. The. mixt L _ ) e
o ARG TS A i e e

initial%%x‘éﬁteﬂnﬁlﬁﬁdéiﬁ A BbsdhcPofdnipound EhetnoPmbkivedresmart means and
allowed to separate over 10 mn and col |l ected.. The

standard gemisciot eaobreofidigion Weye eedenlatediaed PloERd Versie fime course of
fl ask and washed with 1M H3PO4 (800 nL) and brine (800

the expeyMER; o or onet hane was renoved by rotary

e Ao werd thddB Betrdéel ehasietiet K taatrepniahibdis mitpr the
was added and renoved by rotary_ evaporation,

After
five-thinnteexpdsiire fosither thedbsh ertisie emehicly el Grsyalbsl 3 % RMSO).
ctitle interned] ate was. obt ai ( ' B
Statiscgl FOMPRUE PUVER SEDGRT B s a ptotndflefly 6%
64,7 Lte3t (VREANOS M 0 6Y0)- Diffdrgnices miersgopsidpnet]
poPu{?g%zugqéti}i\égd\l/ég%gr S.Q\?“%loct-&g anm')de In a 3 L flask,
signifieans atgy 9PyS- 2- oxo- | , 2- di hydr oqui nol i ne- 3- car boxyl i c
acid {(1S,3i7?,653?)-8-azabi gyclo[3.2.1]oct-3-yl}am de
trifluoroacetate (105.0 g, 0.232 nol) was suspended in
absol ute ethanol (400 nL). To this suspension, NaCH
(50 %in water, 0.243 nol. 1.05 eq) dissolved in
absol ute ethanol (100 nL) was added at room
tenperature. The beaker containing the NaOH was washed

. e~ 2
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Exanpl e 4: Powder X-Ray Diffraction Powder x-ray

diffraction patterns were obtained with a Therno ARL
woRasoddet f ract onet er Model X TRA (Therno ARL BZJ/US2006/012978

Switzerland) using Cu Ka radiation at 1.542 A (45 kV,

PRI R e

the smeﬁ#emlfé pltnfiaProd tRPcshpsundl tdeiddgPlie faaemtofeurtiacrepalateation
of 2 to 35 in two-theta angle. Samples, either

gr as
when usetasi therdparticgeeund The cempound qfdomaa I wap @S@éﬁ{l |t}ys assay at a

packed_ | custom snal.] -vol I NS '
concenfiigon o bPHE S HETE G 24 e Bab AP of s
thanab%ﬂ@ié’ﬁai.s' The instrunment calibration to within 0.02
two-theta angle was verified weekly by conparison with
a silicon netal standard. Representative PXRD patterns
f Awsap Anfrt vigrodVlod¢leof Ixpd Baoaviaabilifyr Greed Preyaeation Assy

f the hydrat f the hyd hlorid t Lt
hihe ate, ol the bydtechl g e SolL gl 06
compogfé(?sﬁ?:pﬁséﬁm I tAARL Y& Set Bheh (18I 1854 Sreabit it 074l

netry was perfornmed using a TA Instrunents
adminivietedn. EhbGaterbdhich teDabmpuends io sblution pornzeate mpell yorelayer

_using. TA I nstruynments er nal vant age for
designgbia Bue 10 S8 WRERon oR TS P SO, oSS A
detern@ESgur at ely weighed into an alum numpan with |id. The

sanpl e was eval uated using a linear heatidn% ra of 10
Q602 {ooton, Bddhotarcinbymi bahiy),cell§Be® obitisedBomcATCChas

(Amer%{g%‘%%g&hﬂm%&%eg{%;gg&gyﬂ#mr ﬁ? g}el%ee hes %rﬁts%}(iy\,/ Eells
were stﬁ%c%ﬁ%?% Pgﬁél 188lobo 2Bak/ah? &hpretkatiddatansweldpyslyaiisorate a

rochloride salt of conpound | are shown in Figures
filters 2Coutat; Gambeidgs MA) e cell Tivmotaygr wod foemed after?d] dayp & culture.
was perforned TA I.nstruments

TGA [
Followipa a¥bouIRst i e Fenout Bleive e Bty (A B S ontidyer
was détgchtteﬁ 'ﬁ%’f‘rp&% H-EH%{[Pbla@éiﬁriB%d fub 168 Eeibied Chathber (Costar;
50 sanpl e

war e. wei ghi ng about 1-5 ng was_placed in
CambdAdge M. rTim diffosion chapbetviasinscced dite therbatieg hieek whiddnas

anbi ent tenperature to 300 0 i th I ti
cuipped oA OB K AR VAR R Gperetre
contr&erg\ﬁ% fgig %gagﬁjff)w dehv Bl ./ 0t SLh hRFRE 8 A8 dtRmber

et 9398

or sareres o? a crystalline hydrochloride

and crs@bd a dicinaf flew patyahakiosnthelyl matnelayr, avhiighowasceifastive o

salt of conpound I are also shown in Figures 2 and 5,
reducing dhsagnstivred PouruBBYE: r ace in Figure 2 denonstrates

that ! i bieBRhticH abas
o 1R pRIAHOR GRS Borttiedtlith (5 RRETANL cbAARLEH o
100 pRN&RE Wigh M masdtol td @wnitor theéntegrityef die rabumlzye238110C t o

about 260 OC and no significant thermal events b§I 0
experamiz w@2 Somluc@sha 37 °Coier 69 mineSmaples Hgreriaken 4t a8 an

indicates that drochl.or |
o0 i RS T L 0 SR S8 bt vy
HPL(%@%?{H?cgﬁiﬁﬁl%oﬁtcoﬁjgﬁ%egoﬂddf @Sy end Bouhitd30nEntiBtiens.

ceIn Figu or the present hydrate form

The pepaidatibh soeftisiehtsanin eth/spewks ¢aicd#@dt her mi ¢ heat fl ow

identified wth . nelting.of th IS L0 : of

abbs 28 Ko Mo BE R ol 4Oy g e, i aRar
indi iohPMBEbiliE PR dnibRsd oEastaaild Bwas btel Mrethis
mdw%%%%gﬁb%@%l?gces [ n%i cat esnlﬁ{ hat dec_gnposi tion of the
assayhyd esltibited y K, ablue 08 gfestarthiag ahowt 20 yh0 f FE&RE: at t he

tenperature of the nelt transition. Exanple 6: Dynamc

Moi sture Sorption Assessnent Dynam c npi sture sorption

(DVB) assessnent was perfopged at 25 C using a VTI

at nospheric m crobal ance, SGA-100 system (VTI Corp.,

Hi al eah, FL 33016). A sanple size of approximtely

5-10 ng was used and the hunmidity was set at the

anbi ent value at the start of the analysis. A typical

DMS anal ysis consisted of three scans: anbient to 2%

- o, . 1 N N7 1 1 1 P P ——— AN P~ 1 1 ~n 7
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WH20 was determ ned by coul onetric Karl Fisher
titration and the residual solvent content WRS was

waledoenosieed by gas chromat ography. Conpar at i vePERERNE012978
1: SyntheS|s of citric acid salt of

|éél SO rlgl%_macolgmem S@udydj héﬁdrIQaqw nol i ne- S- car boxylic
(Af% &ﬁ%ﬁﬂioﬁlqmﬁulmrﬁmt@ﬁbmbmwe}e freparad n 0.y O ddcBic

oct-3-yl} am de

acid at b pHsafihetpsdn-adowtdoand ghogt by NFabeSPiagns-Revieyaas kel st

S, 3R 5
T O L O S e b i A
intraveRbHdhs ﬁﬁtrat?on]g Fﬁt'a?ddéb bﬂm5dﬁg/11<@ or by gral @a@age(BO) atwadose of

suspend hanol 1 nm To thls sus ensi.on V\@
5 mg/kgdﬁlmjdc&lngw@mh@lwa@ﬂl rdﬁ/kg iforrTiVoangc? wlylse 1pg5irasen.

Serial Qi S OEIPUR AP PG ikl éé%éﬁ%‘iﬁ% "Zvl"%%y P> 0

30 mind hﬁd fvienni (i tnd T BoedPovedosth el‘bné@mtlack ekt t:hmpounds in
M xturé was allowed to evaporate under ambient

blood plosmia wetsrdstarmindd bydiqui chrematogiankyyasss SRERIroRSky FPalyis s
we-MSMER) (FRPEG NG Kb dob 8y Rl ibkysl s, Kl GlRITA) with a

cold
1ower§&h@f%gaﬁtﬁaiﬂinvcﬁ°ltﬁgmbt| e corrpound as a solid (74.3
arative Exanple 2: Synt he5|%ﬁof aci d salts of

|Stamtapdp polgResic] pazam@pwﬁﬁr%iﬁe?ﬁsﬂ SO%COmPRERSTAL;

ana1ys&d¥gagphﬁ? 1 for g %M %Pf(%(q]@r:?'q) W@gxghg\gngxhggl%%&? of,

Phars1éht' M@)I% QRY Vi, @99 |The&mddnlmdﬂ1’mqhe aaké ofteSt cardvoryg | i ¢
(1S, 3i?,5i

2 d _
concelﬁra(tlma mm b}\veé lplasmﬁyzls t.lmp pﬁlycie)ng ,é,,)a;, ?’5%&3/@1}3&1 wodgy gleoqogﬁ%qtahon
s G5 BT SRR L Be BREEEA O gpk oy

ct weight in
was ca‘i@lﬁﬁ@&i bP ﬂ{eqmeﬂleﬁ@ﬁ}zmdarhuw COI(aObﬁaeal)abﬂrtﬁ (M Y8y)ise. the dose-

hosphori c eq) (86.6 ul fu
nonnaﬂnggq ratl&rOtféﬁ-&Q,(O(tﬂ)fCS PGy aldm@esntl%)ﬂﬁﬁ §o AP&f(P & {06@ a%mé%l"é‘
nd hydrobroniic (1 eq) (62.9 ng). Conparative

was Ca@bwﬁaési% Synt hesi s of nethanesul fonic acid salt of

1- isopr opyt%?,mgo/gumwmb@qmépbme}w/car boxylic

acid {(I ,31 ,5 R- SIH%

hydst@mpguqummdh ehibif gt VﬁBteﬁ §F eSS ey ASTGDH)

i, .C. oct

and PO E G G 5 SpbcP 1 R e oy Mlbrdmipistered
orally: ?[‘hg corélll)%u%cil q)f formulthad a Cax value of 0.16 pg/mL, an AUC(0-t) value of

8- [ (i ?)-2-hydroxy-3- (net hanesul f onyl -
0.46 ugmrmhmh ojaﬂ)bmpyal]abﬂltﬁiﬁ% ycth@[ratsnczdeipée‘zau@l9l/} -ani de

Rl B caeTt BT PBr oo Sre Rt U e 1} Fin

embo tnﬂ:‘ﬂ%Qhel{le Ft 1dDedmiBRiood byeEose skimRAtixX théraet thatsvakioasn
rozen and’ yop% l'ized to dryness overnight. The

changeefial b nguds ahd dquimalents smylbestbstiuted @pﬁh@p%\ciﬁwﬂ{ng fFﬁ_n)l the true
th t | | owed t

spirt 354 Fegaas o BEPRA YTk FifY b ons T ok ERe

partlc'uﬁa? Qfﬁ%ﬁﬂ %atreﬁalg bc\?ﬁp&ﬁﬁ‘oﬂ d)ftﬂﬁttéiol%?@@ééﬁ Chragesa step ot de}ﬁ@ @) the

arative Exanple 4: Synthesis of acid salts of
objective, sspmtan&heoae of thel présentfinwyntiome A lh stohsodifieations gip iptended

to be ?&é‘fmé‘ﬁ légscm?éf%(gs ¥ l?ﬂ&sl‘ﬁ;%) éﬁgﬁ‘@j&gxyéé@]ﬁogalgfz all Qultj:lyll%aluofl%
patenéo ﬁﬂﬁgﬁ dtamt d‘ék@éﬁﬁ gt 1AM I8 st RicOipBRfsI Erefdrence herein in

At ve anple 3, the following acid salts of 1-
full, ais&ﬂ@rghﬁyhivﬂiﬂuaﬂp1ﬂcorp2r&1e¢1wlraﬁmnmI i ne-3-carboxylic
acid {(l,3i?,5?)-8-[(i?)-2thydroxy- 3-
(et hanesul f onyl - met hyl - am no) propyl ] - 8- aza- bi cycl o[ 3
.2. 1]oct-3-yl}am de were prepared in solid form using
the indicated equivalents of acid (product weight in
second parentheses): fumaric ( 1 eq) (107.2 ng);
benzoic (1 eq) (105.2 np); and (i?)-mandelic (1 eq)
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menbrane protein in 50 mM HEPES pH 7.4, containing

0. 025% bovi ne serum al bum n (BSA). Saturation binding
wgatwdites2f or determ nation of Kd val ues of thePCT/US2006/012978

radi ol i gand were perfornmed using [3H -GR 13808

( , ¢s, UK Cat #TRK944; specific
awggmpm ) at 8-12 different concentrations
rangi noy fclf%g{l.?uﬂle%% M svhRhs mwhy@ff&ggﬁfae @ﬁg bt BSRAYSHYL-2-

for determnation of pK, values’o npounds wer e

oxo- Igbudftydraphinulink-3f Gifoxgit adtidg0Bs,3R,58)-84 (MM-apdrosy-Sven
(mettighpsnT DD SISO L AL e B By mids g corvate

theres ock solutions in DVBO and diluted to 400 nMMinto 50

HEPES pH 7.4 at 250C, containing 0.1% BSA, and
serial dilutions (1:5) then nmade in the sane buffer.
Non- spegi fi ¢ bi.ndi was termned.ip the, prese of
L ol s e o g gy e B PP o
crystmiﬁeﬂfdrbaﬁﬂ}i&eeéﬂﬁ?r ature, and then the binding
reactions were termnated by rapid filtration over
96-well G-/ B glass fiber filter plates (Packard
Bi oSci ence Co... Merj den, . prespaked, in 0. 3% .
ot yet Rosraring setkerigt Gt ROV R loe Stk sa form i
charchL#lpzésl W%'tal?)O(NIdIBIt £yl @ffrRUEA Bhttdrh GEGEAL G SFMorERESaction peaks
pH7. 4 0 renove unbound radi oactivity. Plates were
at 200/l seld&tedifroM drds0.2n8.82:00.2) Y08-£D.2.cli IR H0I2Zatl # 9A+0.Lui d

BT R R N S N e

2 e s A . t K
21.2%‘{)8%%& 304 92.@8%%2!‘2 é%di%t.z 9&.81@3,@, 85 3(-Brg ke 5k+0.2,

cience Co., ri , CI).Binding data were
26.22F000 \2Z7e3BH0Y2, A0.0B+MR2pandr¥grledsA.on anal ysis with the
G aphPad Prism Software package (G aphPad Softwar e,
Inc., San Diego, CA) using the 3-paraneter nodel for
ong- it gpg E@Bﬁfﬁn@'e tal s BRSOV CRthVEwhBInTHE boWast x-ray
fixed to't val ue for nonspecific binding, as
diffraleioarpattacontpristetwor @ seore diffibctiompdaiRat 2B80@:s skected from
val ues for test conmpounds were :‘[:ﬁl cuI€££(iI ¢2 Prism
14,40+ QP Y2506k 1176180 2040 held 2340 P 24 VE-tre of the
radi ol i gand, using the Cheng-Prusoff equation (Cheng
and Prusoff, Biochem cal Pharmacol ogy, 1973, 22,
3099- 10&he cKistattink B0 fdrn{ ofICIinh R] EKekejn thh erystaflirje salt form is
concentration [3H -GRl 13808. Result re expressed as
charahgr4¢d G2 RRBVsE 58 BUFRGAR PEFGR WD (e peeasiiiogi are
Te i Nl J ' h ¥
subsig L RS Y] 8 rBp hRinsRime e by TigRe s
The conpound of fornula | had a pKj value greater than

about 7.5 in this assay. Assay 2:  Radioligand.Binding .

Aoay oThs crBNianmaR IRELRR B 2. heSH R SUR G imsat (it is

Rece .S >t 1 Vi i .
cr T B SRS by VRO o ekl n
enddtheéliy hédt WSS £ att@dporhtiobe graaranthbn BioB@A30&Cept or cDNA

were obtained fromDr. Mchael Bruess (University of
Bonn, GDR) (Bnmax = ~ 9.0 pnol Zng protein, a

S
deter m Rned ' - WA :
bi K4 ng@Ss?gissamﬁ[eﬁaﬁu@%?éé%?%m@ﬁ%ﬁ@%’%@f%&%’%ﬁgrﬁm ®

charé@klizddast Ddiifefentisl oRMitxithadneirg irekubstantidyghascordance with
Medi um (DMEM) (G BCO-Invitrogen Corp., Carlsbad, CA:

that chawnHmHiges)2.and 50% Ham s F12 (G BCO- | nvi trogen
Corp.: Cat # 11765) supplenmented with 10% heat
i nactivated fetal bovine serum (FBS) (Hycl one, Logan,
UT: Cat #SH30070.03) and (50 units) penicillin-(50 ng)
streptonycin/m (d BCO I nvijg ogen Corp.: Cat #15140)
ina 5% C32, humdified incubator at 37 0C. Cells were
grown to roughly 70-80% confl uency (< 35 subculture
passages). Al steps of the menbrane preparation were
performed on ice. To harvest the cells, the nedia was
aspirated and cells were rinsed with Ca2+, M2+-free

o o . T Y NS N — -
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containing 4,500 ng/L D-glucose (G BCO I nvitrogen
Corp.: Cat #11965) supplenented with 10% fetal bovine
W@ e0dmg1IFBS) (A BCO- I nvitrogen Corp.: Cat #104BF¥/Us20d6/012978

(100 units) penicillin-(100 ng) streptomycin/m

(g BCO-4ynvi : . ' : ; :

g s TR 8AD sPlofn'of %%ﬁ&%%@%@e%ﬁ%# e 18
hydr@nt i nuous sel ection pressure by the addition of

geneticin (800 ng/nL: A BCO Invitrogen Corp.: Cat

#10131) to the nedium b. Cell Preparation Cells were

grown t’?hé &R&Qllﬁ}/le 08 RON F Tk '8 Wikrei Ylﬁryr%'stélﬁne %alt dform is

twenty-two hours prior to assay, cells were washe
chardcwdrized baagholvaek x-viyt diffeetionpitter hDNEYtwo ot mord diffrabtion Peaks

/L D-gl G BCO- | nvi t Corp.; Cat #11965).
ot 20Tolisaselosied TR 812, 1400 O 220 1853+ LSS 10

Ver, ( j R~ S
11 B RE A B PR VARl RO 20 R R0
21.48800, 3t JFE0@) d2 Bhem2 3¢ agr @ 523a012; D6.06-@2K2HI4+0.2,
mechani cal agitation. The cell suspension was
27.51%¥bhsnd208d+D3- a centrifuge tube containing an equa
vol une of pre-warned (370C) dPBS and centrifuged for 5
mn at 1000 rpm The supernatant was di scarded and the
peld.et TAS cfyeralinsReNdath dATIpIe 9 wetienEit tHS3yder x-ray diffraction
stimulation buffer (10rL equivalent per 2-3 T-225
pattefi eayiyrises Twip or mopediffsactinn peaksaah 40 values selegied fram 10e1250.2,

15 85 R G E A7 28009 BB R 27 167 Gl T/ 1 ack)

Cell s were resuspended at a concentration of 5 x 105
cells/m in pre-warned (370C) stinulation buffer éas .
pr bli de@he rystablinelsak fgrnuefeClrirg B, wherept e seisidinsgali form is

L A S e R L S
subs%lf\i/g%ﬁl Aebidvdel With e RYk SYSHiGE oithdipak@ siAAn Figure 4.

4B, PerkinEl ner Life Sciences Inc., Boston, M),
according to the manufacturer's instructions. Cells

we gr an r epar.ed ri . b .
conten: Ahr cane fiy BREST G AR R BB P B Rl ot i
char@ftetiddayfd diftbreatslayanth sty B8caBubstietidllydn ap@udimse with
were received as 10 rnM stock solutions in DVBO
that elidwrt imdFig@re$00 M i nt 050 ni M HEPES pH 7.4 at 250C3
contai ning 0.1% BSA, and serial (1:5) dilutions then
made in the sane buffer. Cyclic AMP accunul ation
as38ys WeprReEdubtaRdmpositiod tottpfisiar aphamenestivallnbt@ptible
of compound ranging from 10 pMto 100 mM (final assay
carriepasken enystallion sylt foxmsofiamny eapeehtaimsldnlesponse curve
(10 pMto 100 mM was included on every plate. The
cells were incubated, with shaking, at 37C for 15 mn
angd4t he A 8RgoU QR tibidY Sab@echabd awdg b hhedicad tonibrdssafiated
ice-cold detection buffer (as provided in the
withf §-Hgh peegpior ketivitys thearathodganpprisppgpadsninistasingde thegpgipmgl, 2

and.i ncubated at 4 vernight ... I.O L MELY. was
therraeATFy aireye SepHtof EbaR st s ELORR .
phaticBetidall9-al QPEBW dariéranl Aoty sbil BREs81ofn GF any S ¢ fl¥iAims 1 to

CT). The anmount of cAMP produced per niL of reaction
12. was extrapol ated fromthe cAWP standard curve,

according to the instructions provided in the

manuf acturer's user manual . Data were anal yzed by

nonlsi Neas i BdesTHeRin N &s¥Eies ovetilicdditiotdita ph R tatldistestinal

Sof t war e package using the 3-paraneter signoidal )
tractinsememypdibemethed coptisipe adwiysterng edthe sagnalyy therapeutically

Pot ency data are reported a3 r EC50 val ues, the

negative decadic | ogarithmof the EC50 val ue, where

EC50 is the effective concentration for a 50 % maxi mal

response. Test conpounds exhi biting a hi gher pECso

value in this assay have a higher potency for

agoni zing the 5-HT4 receptor. The conpound of fornula

o .
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Conpari sons were made between the observed K+ current
inhibitions after the five-m nute exposure to either

wo b@otiese7 arti cl e or vehicle control (usually PCBUS2006/012978
UONMBO). Statistical conparisons between experinental

roups e .perfo ' . [ ; -
ottty iUt PR PG bl Bp FUABARYE A g finacouticaly
accepldbld AHERGAA 2 WRstil ke silidore df sigod ¢fEatmst topl
0. 05. The snal l er the percentage inhibition of the
potassiumion current in this assay, the smaller the
pqtenti-al faor .t t
b ad e asored i pETE R AAREE b RUBR IRy &
selectdd GdhSchrdfie ceampatict] cohstipationsprdbmivesmt ireittbbabawel spdsome,
assay at a concentration of 3 mM and exhi bited an
diabetin mididignathie gastiepanssis e watiosal BEPERSH of | ess than
about 15 % Assay 5. In vitro Mdel of Oal
Bi oavai l ability: Caco-2 Perneation Assay The Caco-2
permeatA eRsassRYrywdlinesdicbmds thimedil anyloae afiClding 166 12
test conmpounds to pass through the intestine and get
for uderinther#ny. bl ood stream after oral administration. The
rate at which test conpounds in solution perneate a
cell nonol ayer designed to mmc the tight junction of
hurgan s df a oryeditihagdlt fopnolf ayeose vdClaites &torl héxt manufacture
Caco-2 (col on, adenocarcinoma; human) cells were
of a rogdiedm@d fr om ATCC (American Type Cul ture Coll ection;
Rockville, MD). For the perneation study, cells were
seeded at a density of 63,000 cells/cn2 on pre-wetted
t r pnswethsude @ Ytafbisaherefn the ercdidafiest @ifor Batsatnubgbof a

MA). A cell nonol ayer was, for after 2 1 days in
medigal|condigion fibp Mawpa) 2ss9ciated vith gggﬁfe?ﬂ’émt ﬁﬁgﬁg%l |

pl ate, the nmenbrane containing the cell nonol ayer was
detached fromthe transwell plate and inserted into

t hgo.di f ThehRHICSRDEY whéiest the meGanubromijeon iva)disoFfe of
di ffusi on _chanber, was inserted into the heating bl ock

reduggdi mootilits of g seppriatesingh st cul ati ng ext ernal |

thernostatically regulated 37 C water for tenperature
control. The air manifold delivered 95% O2/5% CO2 to
eagh hafrhe gde of Qlatid US invbereihtheringsdicah dorgtitet sdekrclied diomar

flow pattern across the cell pon er, whjch .
chron RO IpAEOR ORI P GIRE AR TR BES S e o ptic and
... _The perneat.i. . rmed with test compound
ldwp&glﬁ% g?ﬁtﬁpg ie%?fgan gt %‘Sﬁﬁﬁﬁﬁﬁ%’%t h 14C mannitol to
nmonitor the integrity of the nonol ayer. Al

I

experiments were conducted at_ 37 C fqr 6 1.n... Sanpl e

weP? t akapogsss 6 prepaging actysialing PR AL SR 2

recejver si f §quL LIy deiglyzed
OXO'B?"I%!E[‘%O%I?M |r§el]|?'8aljg§|$¥1lﬁt% Fﬁéfggﬁ éoungtaf(%@flgyr tes%/
(methARREMSE)-andhy aniihé)ptopsliFk embicytioph 2.1 oS-y bamidas the process

coefiicient (Kp) in cnmsec was calculated. hi this
compysipg:, a Kp val ue greater than about 10 x 10 6 cnif seo

Is, considered.ndicative 0f_ 1 | héilit y.-

A D S B R T o

5Rj-sedR)- _8gmefhagesabryl-methpl-abino)prey1}s810 6

{ngﬁgég%.ig?ayﬁ%#&%$g$nacokinet?% Study_ in the Rat . - and
arabheetedh 2. 9ottt IbAmide i BCReRorsy AL FoR A TERRHAE mig e an

prepared.in,0. 1 %l | | f Prupbout
5 TR g O LA B e Bt AR
Charles River Laboratories, WImngton, MA) were dosed
W th test conpounds via intravenous adm nistration
(I'V) at a dose of 2.5 ng/kg or by oral gavage (PO at
a dose of 5 ng/kg. The dosigg volune was 1 ni/kg for
IV and 2 nL/kg for PO admi nistration. Serial blood
sanples were collected fromani mals pre-dose, and at 2
(IVonly), 5 15, and 30 min, and at 1, 2, 4, 8, and
24 hours post-dose. Concentrations of test compounds
in blood plasma were determ ned by |iquid

N o s g, B 1 o~~~ R A~I R A\
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substantially in accordance wth the peak positions of
the pattern shown in Figure 1. 6. The crystalline salt

wo evoaiief12Cl ai m 2, wherein the crystalline sal tPEDUAR2006012978
characterized by a differential scanning calorinetry

[
g&pg%g R4 oA 1R0HAL PG afdERolib Qi of
-lsopfcfp)yliQﬂixblln@-dﬂ@Hioqﬁﬁi’oﬁh@-B @Hm;mla aclm/r{er&msxme [(R)-2-hydroxy-
crystalline salt formis characterlzég %é
3- (me@awse}femﬁlﬂmthﬁ@aﬁn@)@@wé] Srzahigyclo[8 £ %Ctsin faite; thejpyocess
o L&naccordance with that shown in Flgure 2.8. The
P y%talllne salt formof Caim1l wherein the

C(a)} ﬂis@bllvinrgel fs:aﬂnbpjfrloz-ﬂk@& Zadﬁhydxroqumohﬂe 3Thdbogylysiad | i ne
or m of wherejn the crystalline sglt form

{(Ls, 3|Rs51%)l'f’aﬁ(5é12éﬁd§‘§<d’ 3bQnathﬁﬂéﬁﬁﬂg?nﬂ'mﬁk)ylcﬂmlfli’)%?ﬂy&n Ppattern

e SIS P51 R LR 0 RS g e o

about 58 n@8{}ratns fet ndillQitd:; to ¥ormB@Bushendibn28d. 2, 17. 260. 2,
19. 530. 2, 20.080.2, 21.060.2, 21.480.2, 21.920. 2.
22)88datihg tRSci9diallide hybrakB8ftod, th@ SusPeikidy. 27. 340. 2, 27.5
10. 2, and 29.670.2. 10. The crystalline salt form of
Caim9 wherein the powder x-ray diffraction pattern
conprises two or nore diffraction peaks at 2Qval ues
sel ected from 10.520. 2, 13.850.2, 15.800.2, 17.260. 2,
and 21.060.2. 11. The crystalline salt formof C aim
8, wherein the crystalline salt formis characterized
by a powder x-ray diffraction pattern in which the
peak positions are substantially in accordance with
the peak positions of the pattern shown in Figure 4.
12. The crystalline salt formof Claim8, wherein the
crystalline salt formis characterized by a
differential scanning calorinmetry trace substantially
in accordance with that shown in Figure 5. 13. A
phar maceuti cal conposition conprising a
phar maceutically acceptable carrier and a crystalline
salt formof any one of Clains 1 to 12. 14. A nethod
of treating a manmal having a nedical condition
associated with 5-HT4 receptor activity, the nethod
conprising admnistering to the manmal, a
therapeutically effective anmount of a pharmaceutica
conmposition conprising a pharnmaceutically-acceptable
carrier and a crystalline salt formof any one of
Clains 1 to 12. 15. A nethod of treating a disorder of
reduced notility of the gastrointestinal tract in a
manmal , the nmethod conprising admnistering to the
manmal , a therapeuticallyeffective amount of a
phar maceuti cal conposition conprising a
pharmaceuti cal | yacceptable carrier and a crystalline
salt formof any one of Clainms 1 to 12. 16. The nethod
of Claim 15, wherein the disorder of reduced notility
is selected fromchronic consti pation,
consti pati on-predonm nant irritable bowel syndrone,
di abetic and idi opathic gastroparesis, and functiona
dyspepsia. 17. A crystalline crystalline salt form as
clainmed in any one of Clains 1 to 12 for use in
therapy. 18. Use of a crystalline salt formof any one
of Cainms 1 to 12 for manufacture of a nedicanent. 19.
The use of Claim 18 wherein the nedicanent is for the
treatment of a nedical condition in a mamal
associated with 5-HT4 receptor activity. 20. The use
of Claim19 wherein the nmeggcal condition is a
di sorder of reduced notility of the gastrointestina
tract. 2 1. The use of O aim19 wherein the nedica
condition is selected fromchronic constipation,
consti pati on-predom nant irritable bowel syndrone,
dlabetlc and |d|opath|c gastropare3|s and functlona

___________ S o T I | o



