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LI THOGRAPHI C PRQJECTI ON APPARATUS, GAS PURG NG METHOD,
DEVI CE MANUFACTURI NG METHOD AND PURGE GAS SUPPLY

WRYBTARMRELATED APPLI CATI ONS Thi s applicati on eCa&iusso07/008170

the benefit of and is a continuation of U S
Application No.l 1/396,823, filed April 3, 2006: this
application clains the benefit of and is a
continuation-in-part of U S Application No. 10/ 623,

 i's aPROEESRY Kok v B FIG B 4 PRIRORS L 55

ABBIRAHYBRONGI-3FRFINLUSZBBIND MDVTEWW BRELATED THERETO
2004, and clains the benefit of and is a

continuation-in-part of U S l.i cati on No.

10/ 565, 486. filed Jul D OF INYENGM™nt s of these

ap pl i cahd @t@é‘enﬁiheedtlﬁﬁ Qfopﬂéﬁﬁxﬁ&sﬁbﬁ RétRodeyand &fi@mediaes fof the preparation

éﬂ%g hle%?té%p?r’gg’chﬁngD lﬂ:% %gg?%%%@b%gg{ef Slhde crystal forms

ampabm/hnsh ar@nsefuled sabloyint{s-¢hreccepint yunisttfedthelweatment of, for example,
use S us is operated in

central ne?‘F’Hg %'a{é?n élsq%erg &%ﬁg&g%%@am nation of optical

conponent s in a lithographic projection apparatus,

such as mrrors, hﬁﬁcﬁ@;ﬁéﬁﬁbs@bﬁﬁi@mvﬁﬂﬁdjﬁ
per f or mance. of the ap Earat us, because suc

cont anPHtmESHPaepw 'ﬂ?gﬂfiﬁlﬁfl PEYP 2 FRRPERT rglg in,purpgraus physiological
Opiot€sads b@ﬂ'ﬂfﬁ (hﬂﬂﬂhta&d i lisyd:}ﬁadﬁflﬁhmdérh Hor exxnitpAd]ISFHT harbeat implicated in

gg%léc aﬁxgn gg%n% eho{rjlglg C# 1[-)1311; o gpe%ld:g g}%lék A mguc?ngtahfeehng of fullness or
| batietygroaptivigostqps efirbier and fieveqy joel pradsizse ¢msumadc Ht g bengshown that a
c 9{?%9% ach§n J)@ ﬁtl‘%q t}\M S;I-h“ Hacéﬁt&r pﬁaﬁ laf) lﬁnf’dffah{ tbleYftthe control of eating

to as a{g rge gas prevents

(r: gxpﬁ intheaatirQbgsityref glf?rffhléaénm e OK u@ﬁ arbie recppfor is expressed in high
”Qérfé krﬂ:ﬁe B @Bﬂaﬁlﬁﬁﬂ @ hﬂdbtcrétrbé’rdd'e@ Q&fri@f’tﬁmdﬂ pathw gllamus and

ot el gk v and Rl e ot E e e e g aga s xpressed n

t hﬁv Jidnt;inp@ﬁambm ippaiphesl tisking sy setehivesS-HI  carecuped ag@iist gan be a more
é:cftfve gn(p sag‘eqa%thi%%l é t. ?\ﬂsg C$ ISHI hl&o%]?ﬂ ﬁu'fﬂe%?et Avgg;ve(? ht with
op onen a rapfiic projection sy
b lgogndtu@smn@mmﬂ ord weytﬂahifyé@ selfflh@ Husi the ﬁlngwfreceptor ls recogmzed asa
c %ﬁ‘a@&é&dk‘%@iﬁt& fArdet Foh%rt@meﬁt &rogss%?%emmm%mdm
en

Ver si ons of res i nven

conpr i &ViEW 9fFRgP KPR Fen%rrecempawdé PRrdPakermen af diggrers related to

| B SUHE,a8ceplok, hidvaal aloreCaFfitibg usreeh tb O-TﬁﬁﬂVd!Iﬂl&S arebreaded0fThe processes

radi ation Structure [ edto

sap %‘Wpogn% ({%fcélrbﬁ#ﬁ%elake me'ettgi1 e P4 err%’leng device is

configured to pattern the beam of rad| ation according

tgvan]d@ Y OF PREIRVENTAON/DStrate table is configured
substrate. A projection systemis configured

to pro J]@GPfQCH%?eWt“@FIﬁ@GIaE‘Pé ahthe Rtegeth IVERtpBERISER] Blrfhf‘orreparatlon of

t mr@ebt&l d'g@ﬁt@ for/ﬁte tlr&ﬁfﬁdnt SN TaER o aFIBHP@hd B¥SHdeRkich as obesity

con e gas to at |east part of

pifir ce Qi dﬁe QjsPases

H“Sﬁ?%{ Spsiy BEFER > appar atus. The at | east

o n e puriie pgasnt suveplion mysdsnnizaslia ppocpaspwdgmsmw'dmea if@ preparing 8-
9&hld {%eﬂwgg 4'51&41— \ﬁ%@g{az ﬁel‘fa 'fgi%ﬁgpg%aﬁ’%d crystal form
vapor to a putrgé gas to orm a purge ga m Xt u

sdhreeofer si ons the purge gas consists essentially of

the purge gas and vapor from a vaporizable liquid. In

sonme enbodi nents the purge gas m xture can conprise a

purge gas and vapor from a vaporizable liquid. The

vapori zable liquid fornms a non-contam nati ng vapor in

the purge gas and the m xture is used to reduce or

el i m nate contam nati on optical conponents in the

l'i thographic projection apparatus and to nmaintain the

chem cal activity of a coating on a substrate. A purge

gas mxture outlet is connected to the purge gas

m xture generator and can be configured to supply the

purge gas mxture to the at Ieast part of the
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conprise a purge gas m xture generator that includes a
vapori zer or vaporizer configured to add noisture to a

wouroga2eas. The purge gas m xture generator i SPCT/US2007/008170

configured to generate a puzge gas m xture. The purge
gas m xture includes at | east one purge gas and the
noi sture. A purge gas mxture outlet is connected to
the purge gas m xture generator and is configured to
supply the purge gas mixture at least a part of the

| i thographic projection epparatu Thus, noisture is
present and the activity OB SulkeE; g. the

devel opnent of the resists 3?"‘"ected by the
purge gas m xture. According 3 till further aspect
of the present invention, a pupge gas supply system

i ncludes a purge gas m xture generator conprising a
moi st uln seme egbadimgnischie mmwg eicosmuladDtinthg Rmrwe}@ﬂtg&s
The purge gas mxture generator configured to generate

a purge_gas n1xture |nclud|n at | east one urgin
2nht RBEIALE RERCRITHIN D3 ibemARErS or BB SYERHon

one exmb@eestdaan@ iﬂf@ﬁe@ﬁés &uhd Iﬁ&sehﬁne@mm gumeﬁmtno the preparation of

t he as mxture to a eas .
Rt B 5 R B i ltal et e SR Rlohpfing of Formuta
t fve usafivigt the treatinentpu peehyass ofi S5 T assotisted drsmdpmssucthlas fobesity and
tmgrc%?tp:ﬁingrtvgus sﬁlst@’m‘zﬁ%’ zgsgs gas and noi stur e, t he

conposition contains I'ess than about 1 part per
bi | | i ofn smecapodimentini2g4chigro-phevi)-shyHdvehlow-prppdcamppnium

t Dot ﬁ@'staﬁfr%&?artériaﬁﬁ)r pRPhiabah o CREOMBESthyl-2,3,4,5-tetrahydro-1H-
|nteraCt|n th t r adi tlontOforma pattern on a

saﬁgﬁaéﬁpewr ﬁcbsaﬂtf ﬁ%@%ﬁsﬂ IHREFe%ti on apparatus. In a
pr ef er Cedair pheedsebot the bﬂ&parﬁ)ﬂ)ﬂrgﬁ' yapotiids o Female(l) 4d salts thereof are
SXl(Sa'Elce)sryd Imn ﬂ:’y get%nte}’ugtj %Z&fgw ?‘{]9 %n ax%cu]?uo ?r%gegs has been
ener a ann sturi zer
c dmlp@d rf@dhtt nreavd@tlmrf st:emael ¢rpstal foroy @éh@@mm@pﬂ obFrainiuja (Ia) in PCT
tp§m§@ggﬁ%n&yqugmﬁﬁﬁ@ygncIudes a heating deV|ce for
the water, such that the water is heated in or [
to ent SEYSHY IMAVERBTISS Ve By beeplisspersripsihg ﬁrOGFSSfSH’éef“I in the
| prepathtiH of GoRDOVRIBQE Féiuld (3), 8alid@hS Ery6th1Z6#m Thefeot. NBhese improvements

pur as pl y system and the |ithographic
p?@té%?ﬁsﬁaﬁgaaratus preferably includes a first

region containing a purge gas flow and a second region

C Q13 GrBlof] {X@..&&cm:g Gailabfe do ‘um%hnﬁ”bd %ﬁBPﬂ;{wﬁﬂé&{hﬁml to [2-(4-

are separate as- pernea rane
v aplord-phenyDieahyl]-@-chinrotpappylpmpmoniugn chlaride (Stages & g 3):

intrus mogbrmelﬁﬁbelﬁ{ea&o [2-@aRlRo bméﬂ.yl)chylvft(mhm&{)@bﬁbmmomum

t he rizer alns a buqﬂ ?ﬁ u2ﬁ1¢ a, ,
p&pleT n%oﬁar’ aP’@aarg‘i LB fasssifont %F?fﬁfﬁf‘rﬁ Y &Val8 lrfaWPoun 2-(4’-
f chierophant)ethnes, abawding)toahd privsdss depiktaind Ssnhaic@uotierantl ).

~where the nmenbranes have an outer surface and an inner

surface and inner surface includes a |unen, each end
of the bundle potted with a liquid tight
perfluorinated thernoplastic seal formng a unitary
end structure with a surroundi ng perfluorinated

t her nopl astic housing where the fiber ends are open to
fluid flow The housing has an inner wall and an outer
wal |, where the inner wall defines a fluid flow vol une
between the inner wall and the hollow fiber nenbranes;
t he housing includes a purge gas inlet connected to
the purge gas source and a purge gas m xture outlet.
The housing includes a water inlet connected to the
wat er source and a water outlet, where either the
purge gas inlet is connected to the first end of the
bundl e and the purge gas m xture outlet is connected
to the second end of the bundle or the water inlet is
connected to the first end of the bundl e and the water
outlet is connected to the second end of the bundle,
and mhereln the purge gas n1xture contalns at Ieast

e nN



optics of a |ithographic projection apparatus

according to an enbodi nent of the present invention.
wéh@7130mchematically illustrates an exanpl e oPCaUSN00008170

gas m xture supply system agcording to an enbodi nent

of the present invention. FIG 4 schematically shows a

noi sturi zer device suitable for use in the exanple of

FIG 3. FIG 5 is an illustration of a hollow fiber

menbr ane vaporizer or noi iz whi ch can be used

in the exanpl e FlG 3. §’H{E§m§r°hh ngit he menbr ane

cont act rra"hl fol d usedstage IExanple 1. FlI

shovvs as chr omat ogr aphyl?faggrre i oni zat| on ’@ ctor

( readi ng for extra-cghgpp dry air

G%(%v%‘z‘ %iﬁ’ ?%FW{ eadi d_fng?’xcpA t hat % Q&gr@ehpnyl)ethyl bromide
thro ? uri zes g %}_,Ie@ n-exanpl f

9 shg{'\%g fe gaés chrorraztl?éh}agﬂ%ﬁlu snb1 IEX g’f T}gﬁﬁgﬁ

det ector (GC/ PFPD) readi ng for XCDA. FI G 10 9\% the

GC/ PFPD readi ng for XCDA that has passed thfougRH

moi sturizer, as described in Exanple 1. FIQ j NHz
illustrates a version of a purge gas supply| siyHx&Btion into toluene
havi ng a source of purge gas for dilution otnal;vmmgeyazeotroplc
gas m xture; an optional trap is also shownj FHetillaton)
illustrates a version of a purge gas supply| Q@t%ﬁ?ﬁ%conversmn

havi ng a source of purge gas for di lution of H@Fg <0.159%
gas mxture and a heat exch3H§&3zone to nau n" tfyeeontent <0.15%

tenperature le the pur ge) g&scigirdieng from the H\/L
OH

QL_O N UL zer . EhdpticliZmias a gf aph N
| ng the vapor eutput-relative t sg@ﬁn/
o~ f £ er &ht gas outih)eFiltpriessid es frpm pori zer

\Mnb(zecmatoegheayl)-&tﬁy@m-g i s tohenyapayi zab ’ ) ey
13 (A) chiorosprgpdph il | UStlﬁ):‘lR¢d§T§alhbﬂlo\iapO|ll %E‘t gﬁi°g‘r’o‘;§_‘%fthy‘amm°]
r el at3vonigmghlotifat i on frofrom wapdhdzer at different

flow raigglgayNgas pr esRF:dPLiGpuriy vapori zabl e ¢ gpciNo

| i ke wepkWt:268.A vapor fF¥Fdpforpatiogoplyi g: FI G 1\&(IBth$13 70

a graph of cal cul ated concentration of the vapor in

t he purge_gas mxtu e, at |fferent essures in

t he Vafiargsr Irr%er boﬁrr@h tEe pro lé(ﬁ tl?alt rsl}g?pggf? Eg)ﬁm zbs".ta%,}s not 1solated In some
applodirnends, 1 §2-(¢relleroathenmy)-athplamge]-gapanyol isrcenwwirted todB&4-chloro-

o] Ry r d et her .

e a0 ol H6e ARRLSH AL FADORR G851
concentration in a purge gas that flows through a

hfals @W— bobﬁkrrsﬂtfﬂBPZ{@%I&@%&?D&QQ&&QA b @8- dufordp ﬁé&?@tg\y\} bromide:

t hat ﬁ} ssentl c%ent of the pur e gas ) )

rate t hi> tﬂﬁ’ PT"? ?“y piEaRl Petyeprteh iy tpniqerhqrgys tribromide to

Tidre XY Elﬂﬂr@ﬂeﬁ_ﬂfed‘ly@bltoh&dep rge eadducions %ﬂdid:chﬁﬁ:cﬂbﬂﬁ‘om an aqueous
%tﬂu?thqgé&{ dfgg(;ixtiragnvé ssoé‘se be under st ood t hat

t |S|nvent|on|s not 0 the particul ar

mol ecuPerse embgdipents eidheprespat inverdion gioagleanetimds faypodpsring 2-(4-

d&ﬂ@rﬁbﬂ%ﬁﬁ)eﬂ%ﬁ bEdMEEEcHEBHs) %rré/actnllg 24P -cﬁio?cﬂ;h&%dﬁﬁlanol with phosphorous
ersb%)d t.hat he t er m nol og t)g used in

EBERAF FR5R G P Pieh oD SULBE TrdeurinbEids - biophenyethy!

pabinidzul ar ver si ons or enbodi nents only, and is not

I nt endgd gsent .inventjon

i o 1 PPt Bmet 85 Ry Py BBl ERGR i aRd Sflpe metrod

nesspriging geabiing {46 dhtohephemd)etisral Withrphosphards tribrdnhide in the absence of
gged claims, the singular fornms "a", "an", and

"the" include pIuraI ref erence unl ess the context
clearly dictates otherw se. Thus, for exanple,

refer eB%nIe%;r%gdlhﬁhﬂs o4 Jcﬁﬁfoi)hedy?e@?{]‘tﬁ%ﬁfdf% nfﬁ-eﬁa%?ﬂ% tR¢ method of
| bers S ereo nown
RASiB 3 Pitucrop oy P, PSS iomtdscosen s i eps:

ot herw se, all technical and scientific terns used
herei n have the sane neani ngs as commonly under st ood
by one of ordinary skill in the art. Al though any
nmet hods and materials simlar or equivalent to those
descrlbed herei n can be used |n the practlce or
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patterned cross-section corresponding to a pattern
that is to be created in a target portion of the

weubwiiretie. The term "|ight valve" can al so berasas8200m008170

this context. Generally, the pattern will correspond

to a particular functional |ayer in a device being

created in the target portion, such as an integrated

circuit or other device (see below). An exanple of

such a ,Rah nce
: él vvef Fﬂﬁh%&%ﬁrpﬁ% eSto 3 éﬁm—c?hifdro%hgg}d?e%ano ad a?emperature of less
aP%éQ Glgdprpa bismination reapttcmrrmaturm gndhase-shift,

and at thepuatiectbrofastosithdtion nﬁ:@hﬂ@%lt h te@xﬁne%ﬁfré Q%OW&EC% about 30°C

Pl t of th di at
DBy PR BEPPOL PLAVGH SO T he cace of o

transm ssi ve nask) or reflection (in the case of a

refl ec e K t , 0 g on th

o Uy RS D% A S TR kB te e
C ereprising hvatsrlg tht hemmppmrqacml mlxgmamaéxhgerd:ereaf ARk 20°C to about
t 3t CanablinGRSRE of B rnﬁémuawg%ﬁ& g?o%fl 2p06 Fhdls, @

desired position In € I ncom ng on ean1 and
that i {0 o %@Oﬁﬂ/ﬁ‘@éﬁ & aqhioy@he@vlieﬁyl bremydei if prepared by the method

deshfrethg lﬁﬁﬁﬁghﬁé bréxaBbereaftiod rRifiuteLt Q't&gpe%é{r'e%? abhodt P5°C to about

T IR T N A ——

Vv rgumrasimst-(4c-chlorvphelyl)ethyliroraidd. a refl ecti ve surface.

The basic principle behind such an apparatus is that,

for exanple, addressed areas of the reflective surface

r ef | ectn $qves eeedimengh2-(4 hitirdthemd gy bioglide, is pleparedilsy the method
ubaRshagSRdstggseas reflect incident light as

undlffragted light. Using an appropriate filter, the

undi f f PAEPEY2RT GRS BirpEoRRTisigr2d -shlprophenyPethyl bromide at a

r &f'dpeﬂahﬁd oﬁfb&ﬂﬂ 5°C eaw&hgzaym t¥ gdrhﬁ lgbﬁafsfcaﬁﬁﬁdmkhl%nmstmg essentially
eam beco

gg{' aélr er aquouts ﬁhase grrl1 I‘ ogvlexh aﬁeaiwﬁlngge (? hgﬁorophenygethyl bromide; and
mat ri x S@@thtles Qnmveermwhaompnsﬁmg 24’ ehlvadphereyDethyDblofiRielof the biphasic
Ofiqtd R QG GORAL Gpfl: bofb ﬁ;ﬁgﬂé

af?angeneﬁt of t|%§%n§rrgagﬁéx) 0 z%ﬁqggﬁégﬁ e
individually tilted about an axis by applying a

suitab trﬁﬁn%hﬁolﬁﬂ:n%' 2 fdﬂﬁr&ﬂh@ﬁﬂ)eﬂf’}f bt@%ufcqpbx@}{dr&gby the method

ptvgge rlC actuators %@% he mrrors

AR T s SRR e adarBbeelien i g i fipsantally pure
r ef | ecﬁhanhraswC‘ef(#’ﬂ@lqsrapheayl)@hyl bﬂﬁm’dé | sﬂasdihﬁil@r}ﬁﬁ’é’ as used herein,
?tg‘t‘c@g Eo'ttfé?é]letréea é):.f'rﬁﬁ‘gg Fs)lgf?i?gx?t rtghg lgsg:gi %n t next staget‘ %ﬂou? fdrther punﬁcatlon to
a@BW%%%ﬂ%@‘ﬂﬁ@@éWﬁmﬂ}ﬂhﬂ@nwarwwnmaﬁdtessable mrrors.

The re Moli&(irrlmaﬁdeﬁitsaﬁg (RS bitde G&Hprgﬁmgpze(4f-gﬂl%ghéﬁ§i)&gyl bromide
tabledﬁkg gg cs. In both of the situations

d%?@ﬁpﬂg' X EPIfE patterni ng device can
conpr i besoorendodinent, e REeA PIERO @iz (4365161\6§hen5/1)§tﬁy1 bromide
'ﬁﬁgéﬂﬁhhgﬁb8ﬂ9§@cf ea%rrays as here referred to can

be s Ffom United States Patents
5, 296, Iremneefmﬂ’o@nez@, thd B¥ver pirde @@Tprisingl 2-@athlophddfl)ethyl bromide
I AFRRE FAHoORAR, 3RARP. | n the case of a

progragmabl e m rror array, the structure may be
enbodi e aembpdipentsofghe pratspkinvension gsoxifdsmethog for propenjng 2-(4’-
b&]érbpﬂﬁdyl@dthﬂbhbﬂbﬁ@corﬁi@ﬁlg edachap th&ﬁopﬁer%eth@ﬁ& W ptl]lo sphorous

r LCD ar | e of suc
R T LG A L g R R ANy )
aropade, whereis ugpoting is strriad dutragationt T41Cs0 elamessvay be
enbodi ed as a franme or table, for exanple, which nay
be fixed or novable. For purposes of sinplicity, the
rest of this text nmay, at certain |ocations,
specifically direct itself to exanples involving
it hographi c apparatuses such as amask and mask tabl e.
However, the general principles discussed in such
|nstances should be seen |n the broader context of

a o o o o




a pattern (e. g., in a mask) is inmaged onto a

substrate that is at |least partially covered by a
woOaywerizafi7r adi ati on-sensitive material (resistPCTRS2®I/008170

to this imaging, the substrate may undergo vari ous

procedures, such as primng, resist coating and a soft

bake. After exposure, the substrate nmay be subjected

to other procedures, such as a postexposure bake

(PEB), .devel o rd bake and . o far.
oo ST TPERRER 1 BPphEYRR frrvids meihods or poparing 2-4
engyplwhylhﬁthzd bruridscangprising deaging2-Feshlorqpbenydlethenql with phosphorous
| &gto\{ﬁlgy%lr %\ lan® tmc%r Q&Yﬁtﬁ)ﬁs sifftabld for foﬁtﬂné 5:(4 %ﬁfd?oﬂenyl)ethyl

patter ne ayer may t hen under go varl ous rocesses
staremu&swb@remtbrghmr erforr APFAAP AIRLITH tp ARPT AYf) minutes.
met al | szxa& eﬁvodlﬁ&rtaatm@ﬁeseﬁmﬂamﬁﬁ 9ta>armeera4thop@ Fdrphipighg 2-(4’-

etc. o _conpl et.e

et pEriar porgist R areclin BT L TR ePaRe! i ghosphorous
t kdroviat eor am&eed& nfder edsndawnasm'abte fdsﬂfamog 2-(&-dhlorbydesyl)ethyl

repeat ed f a w

81‘8%1 aepxévgclar ringn 4 -gfélmi ﬁen‘)/lg l‘Jbé- rrsx po at?cy ?’}étl}'lgxck}ltllon of water.

nul tilayer device structures to be manuf actured. For
t u i o4l - -
S YRS o LS ASTENTPS byt AR e
otthylamingl-proptstdl-nat e system on the wafer. Using

0 pti calgn Qtaﬁe £he@t- Elﬂﬂﬂoﬁhéﬂ@h}étﬁﬁ%rdrﬂrd@ aabichatd with Wlafnhlotjflﬁropanol to

St R a5 oA SR LRELSRSE 4O o Chloro
bﬁhdhei)@d&taadncaasbpahrm vees neparateslyfemm Erassst leantpigo-2-propanol and water
&Eﬂﬁ@ Qip?gdugg b?%x&&gnﬁékrﬁgtoitg ? Ing r@rﬂ%ﬁ@@va@??—&g% t@l%er%rbontammg 1-
refe

al 1 gnnent ence vent ua an arra evil ces
wi3-(4-Gloyorhseyl)-chriamine-sippatr 74l by tankipRie )hstﬂtqtlee @nd can be used directly

dgvé &e%eﬁrseptvhﬁpuﬁﬁ%retﬁﬁhatlsxommqman@&rwn by a
t echni %ge such_as dici n% or saw n whenc

i ndi vi GOEe cHBodiments ohihe Bresqrb IYERHP élﬁe lﬁetb‘éﬂ%rff’re‘?repa“ngl -[2-(4-chloro-
c gﬂﬂ@@teﬂﬁrlz{rﬁinﬂk}fi&pana 6l coﬁpﬁilh@feaottfm&m(ﬂ&tmMplieﬁg'adfthiyl iepmide and 1-
gg%%}xo? —org}?%ngﬁ ?0’50 %g}saralng él er con ? zs_:lu& %?W&maéi ?ﬂt{—gh?oro-phenyl)-
Sethnylamnd:lfptmangro@oessultrtgérﬁzot‘rhr rd Edition, by Peter van

Zant , | hirshd. PR .
0-07. Og@%@%ﬁtﬂg ;t’fl [§ g(é}g%rf%stﬁe?rp figtg}i'l?rir/u? ropan 2-0l is substantially

pﬁcﬁi‘eéé’tiﬂeon system may hereinafter be referred to as

the "I 8RSome éINRIMBENts, tlﬂt@-&lﬂﬁ%‘-ﬁh@@-ﬂ &hﬁ@mﬁbpﬁl@bﬂnﬁ ol is prepared by
[ nt erp %ed as. enco

Bk AT g Pl ey RS e amine 2 propanl for
I éfdeent under eqnt&ttxms statablletfatfanhnomrr alkylstycstmme rﬁcmnpnsmgl -[2-(4-chloro- .
e € system may al so i ncl ude
éﬁgghr? h Yy}%ﬁg gfglccor ding to any of these design
types for di rectl ng, shaping or controlling the beam

of raditéRNemBIEnSHE h [Qmﬂﬁtﬁh‘én}‘mb’thﬁhﬁﬁlop ob&f—ﬁ’-f)ﬁ@@repared by

to bel ow, col]ectively or singularly, as a "lens'

Flﬁlretrﬁ%tPOd‘tq‘?@’r‘lstngﬁ}Efgﬁt? hi c apparatus may be of a type

havi ng adiig atefay the Slﬂtblﬁﬁdrﬂhﬁnﬁ'ahﬂrﬂﬁ‘is(r@nG[/ZE(#-chm-pifenyl)-ethylamino]-

m)rearrg ifto% %} Lo sycl "nultiple stage" devices,

t REPRGETY oAl tafbhfl ey ’oe used in parallel or

pr epar axgacpingtl e[@t(‘ltc}nlato Myylhethmlammoeﬂrooend@hfrgméhemiphasic mixture
%Qﬁgcﬁmglg 1L’§1t9 r%qngrmﬁgnqu%‘fnérﬁzm lﬁﬁha@fc@m%c%nsmhng

use or exposur es. stage |1 thograph

aspenballyod gn aqtem&elgwr. rﬁe%r ang gp U@saﬁ%rsewmwswgeolurﬂ&tae%t [2-(4-

NQh1opo-SiAy1) 4thllaaikb] grépanBafient No. 6, 262, 796. Al t hough

specific reference nay be made in this text to the use

of the apparatus according to the invention in the

manufacture of 1Cs, it should be explicitly understood

t hat such an apparatus has many ot her possible

applications. For exanple, it may be enployed in the

manuf acture of integrated optical systens, guidance

and det ectr on patter ns for rragnetr c dorrar n rrerrorr es,

. o o s
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a transm ssive mask. Alternatively, the apparatus my
enpl oy anot her kind of patterning device, such as a

wonogriaestabl e mirror array of a type as referredr/us2007/008170

t oabove. The source LA (e. . , a discharge or
| aser - produced pl asma source) produces radiation. This
radiation is fed into an illum nation system

(illumnator) IL, either directly or after having

traver S@ﬁraﬂn@ ﬂi&dlbﬁdf@ﬁés@ 9oxﬂﬁr‘fdéﬂfgatlollu%hﬁ%gl?i[rzq4—gﬁ@m-phenyl) -ethylamino]-
| u

expan
i I% ?Jndec’l él?ef§??ci’f§{g)§\‘}?1&aée&ﬂfit hat sets the outer
an d/ Or rénmyéng wach foim e gt phase Beptisihgl t6luedd 2d 1L[0- (@=2hloro-phenyl)-

c thelnten5|ty
o o pipk 20Fk adsBRRRE BBk il = oty qomtiding toluenc and 1.
%r@iqf?rpmﬁrqﬂy@nvm]rmwn&ﬁer corrponent s, such as
an integrator IN and a condenser CO In this way, the
beam PB i npi nging on the mask MA has a desired
uni f or %"Wﬁﬁg’f’ﬁlﬁteéﬁsl-E?y(“cﬁh&rwml)@ﬂwﬂmnmo]spropan-z-ol is prepared by
Cthe a&:tiHd thefih the Eol&mﬁlﬂoﬂhpﬁﬁné‘ RiRde Wd 1'1[2r @%E&o E) ?n’ﬁ) %thylarnmo]—

sou thin the housing o
l?rgﬁ o@"f‘gp?ﬁec 5 P%‘fpé%?lf;tgﬁzg’bﬁ%‘ﬁf@wtazs/" pateperless- t he
case whenmelgmbgdiments, 1-f2- (M&h&)rﬁmh@yr)%tﬂymno]fﬁépan 2-ol is prepared by
et’ﬁ@HE{h%d w@nUxten'I a@golﬁt{(m%%ggél 1:oiPueencr Gt & (gla;%gr? -BhenyRiethylamino)-

it aphi c projection
me%akaé@r Fzsotrenic ¢1mlbhvmeonwr§abamtu% witaf or lesat t er
scenar IanofnS eﬁfbb@iﬂleﬁtg €]- Qa@%hmﬂhénpﬁ—e giﬁ%ﬁr} g:‘obsﬂaﬁ Zboq lshprepared by

e ci n@ 3 EPE present i nventi on enco
ETSH’a*PT' utiopcamprisipg tohieng Anddqifedtchipro-phenyl)-ethylamino)-
immllﬁ%ﬁtaftelt reotnapskdidlativhitmbuinssbb@lobop wair bBISk. t abl e

MI. Ha PB
t hr oug I Qﬁ‘e%{n% m%ﬁtg I\Rﬁ Qs ?’50'%8@16%‘@ ea%%pﬁ@gg%‘g?%?mpared by
tthe gethog @’h@fpmﬁh@o@jﬁlo@ lsempuiding tohkse AAR IVWZt(h—chh&)-ﬂhdﬂlefethylammo]-

tﬂff@paﬁeﬁ&Q@er%%b&dp%1§glag&véo‘}1&1£ \%&R% 15 /t \%gt];regr nSEt er
the substrate t nmoved &y, e.

g . sgsgue F’é‘b%@ﬁtﬁ ddzdﬁﬁh@F%menY%P@&hﬁmw qmas-26©! isprepared by
tthempmbm cadhprisi reRans 2y oﬁld%ﬂh@ﬁ)ll)éthyi Benfide a%h 1-am1no-2-propanol fora

Qsd Li;Qning dev C be. used t o0 accurat el
pOSI ?nld Cl)lﬂd %omﬁtlo S sm%a xh °F§1§l§ ag lalky]atl?q-lléux'ggt: ﬁorgprqugel -[2-(4-chloro-

b@a:ml}:ghylgmng] -pxamrez ohedb@in readting BtcairRdaLt Hhbéld @5@% kbout 100°C.

MA fr Y I ur| n ene
A, L OBl o B Rl 3 HS0S S oeed by o

\RHEGPUS Fretraghiqn l@fthea)rqtsgmoﬁtqlmoe wipakebly d -{ngioa2 $eopanol and water soluble
b Piotii@Nird dmcved aidl BERKGITSE foRlERe B

% Ehtl on| ng), which aré ﬁo% oexpel cit }‘%f %8chtlsec31edby azeotropic
e However, in the case of a vvafer st epper (as

opposed to a step and scan apparatus) the mask table

St i besii SU0AT RS- Bp SN ol prines- ol 4-chloro-
E‘@e@ﬂ{ -effiekr (2rshlntp-prepkl) sloingeniemtchimides M and M2 and
subst rakggal] tﬁpmtstew [Lﬂ'épa% [23;3%#??0 %}%%F/r@ %gxgﬁt(? thOI‘q -propyl)-

r%l ach be used
5’55’ ortdge %@WW%PBWFD-WI%}@@J-mgmrﬂ-qﬂavasyeacted with thionyl
shland&)madilymeaﬁidm N,N-@ﬁi'eth&ﬁc&ﬁﬁiﬂe wms al Schfigdrect ed at
once, T‘he%rud S n(% 1 ?%{ nt o targﬁt portion C.
The substrart 8 fd U Ies ifplafed tomy e%%?'f‘t“éﬁ‘x e phBlugtiepandsecrystallized
roh ipapeenanel (TR apdh aviten Thief fileradnblid m:(geﬂﬂd@@bﬁér@r) ckhy$18@-chloro-

I PB;
Bl?g g?lt ?lg&()ﬁ;uggc}gﬁ%%s ?% gﬂr?g A Igép g eseds'é’%ff ‘ﬁ‘F”‘E"ﬁa{t has now been
g‘is?fé’ﬁref’ ey @Pprﬁe%fpi dRALandemend te gparsi dnyi excess shimyll ehloride and the
sdlidasdultinglafist 8@ guenti ﬂwﬂ@sﬁﬂ%]
gi ven di rgectl onq(t he so-ca )Itgéggﬁgtcwg%dl |a?g\é?sulﬁ;ah°n8ep
, the Y direction) with a speed v, so that the beam of
radi ation PB is caused to scan over a mask inmage.
Concurrently, the substrate table WI i s sinultaneously
noved in the same or opposite direction at a speed, V
= M/, in which Mis the nmagnification of the lens PL

Sl L
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stage or substrate table WI. More el enents than shown
may generally be present in illumnation optics unit 4

wand7aregiect i on system PL. As is shown in Fl G per/ushe7/008170

l'i thographic projection apparatus 1 includes a purge

gas supply system 100. Purge gas outlets 130-133 of

the purge gas supply system 100 are positioned in the
projection systemPL and the illum nation optics un| t

gl grergL Sgntﬁg eﬁl@f)d SS:‘itQEﬁhéF!re@é%ﬁln%énf&%EfJé% é&ﬁ(}%%&r \Prepanng [2-(4- -
s ehlerehed)- etbtlﬂré%*‘lﬂ%rptpsorzyi) anpreordwp shlatidsscompyising keapfingel -[2-(4-

b%l&b%bﬂlﬁ)ﬂem&mxﬂm@] &%ﬁﬁﬁ%—gﬁ%ﬂ&ﬁg?ﬂg%h@%ﬁéo ?fxna gFQ ﬁd under conditions
S S S
| f‘t‘%@?%fp‘a R, Po{“'%‘?%n Pt k2 -higyo-Broryp drmesy g hieride.

a purge gas supply system In FIGS. 1 and 2, the purge
gas su S|t|on inside. the :
lit hogrﬂgép | ce\{%r o]ne% r%né‘a%g rRb Sf.*hyfﬁdé‘ glj’F"g%ma%&'amm"m“m
seidpride is propared a@@risis thyestepont rol | ed in any manner

sui tab h&erfngﬁmg i is-@? @i-éﬂl&'o Wl%ﬁ@p&?h@oﬂg Yubstantially

devi ce outside the apparat :
| PR Gitstdo b Fipre Ptldlyt%%thxll @rphéarowealsrt) asypAmiyya phlgridgf and in a
t ids@puegetegas supply system 100 outside the

I|thograh r tion a ratus 1, for exarrplethe
pur ge §'é§’chf‘§?‘ﬂ%’]§s‘é'eaﬁ§?“3‘f Tﬁﬁ‘yl Pleside3vith o algghol

enbodi nrent of a purge gas supply system 100. A purge

gas in RUr s supply

appar at”![rﬁst.so n]e%%t}ogi rrge\%%nt%gﬁzf algcﬁloﬁs 150D ga%)?y gas that is

subst afit soare| spbgilimentst inrfe @ttémm@mg‘ e ibsalatirainedithat the 1-[2-(4-chloro-

pﬁl%%ﬂ)‘—'éth@ﬁgmﬂﬂspr@dgﬂl-d{ 150605%11{&1 to B-@Ydnlgl! Bﬁ%xwl) ethg 1-(2- _Igﬁloro—propyl)—
ressecg‘1 air, nitro hel'i um or ot \
d? '5}‘)@%“’1 OPQEl"t*H‘radE?g‘ﬁt R mﬁl??@éﬂgst‘stem xture gener at or
120. | In dore gnibodincgBSthahnbutit 6f gener-eiat pﬂa&@lf-&ﬁylgxﬁﬁio]-propana ol
L s S
lrzeérbnytIJCt hat adds a vapor to the purge gas to
f Or M ayPARe @R inithi! L@ :chfofd- ?}%ﬁgﬂ:%{hﬁd A-hidfo- %r% S155%1))rpxmom'um

of the invention the vapori ze sturi z
wHeFfedgipreparesd etthﬁeeaeecq Ff V. Mdymefdadetamidens aatalyst. gas

M Xt ur & Qktele@ibodidfints Tt'ﬂ@m@lel}ﬁﬁo m,ﬂ’ﬁilﬂ@ﬁyﬂégdnﬁhé tol13 -(4-chloro-
i.s.enbodi ment are not connec

wn in
t I(g)het‘?]ﬁ]i{%ﬁgﬁﬂ? PLAn f‘éﬁ Is abaypi 0, Q LBdesFnat i ons of purg e
gas ould she eamddipiehigethg asleratid ?HM]r\]/Qim&tﬁyEcdedbﬁ 1-[2-(4-chloro-
p 12]e n t urge gas
g%lﬁggg%%?ﬁ"%dgg Fopgﬁ%nﬁﬂﬁ ‘Sﬁ) & lsor?ﬁasgt ure outlet 130,
a pur gi? gas cpibrdiments; the mgm rﬂtgo Q%Nm;mgbylgwnaddto 1-[2-(4-chloro-
r@‘leﬁ&l%ﬁylaﬁnrﬂﬂ-%&%ﬁﬁ-@d)l 1s\%gﬁtQ)a§toqt orliddg ot her p urge gas

out | et 13 1’:@ gl 132 nI ﬁ#f)ur ge gas

presen 8mef PURFisHae ﬁ’ﬁtegemg%f @tli“ﬁﬁ%la?ﬁéa\}m%m 1-{2-(4-chloro-
pw}mnjzliﬂ-e‘diybﬁilry)]-meﬂ)an-sw fsabes o o\t dtesks Wi t h cheni cal s

t hat gs%}-nr %ﬁo&\%ﬁnts fl:'I r%lg earg’txonoflﬁ {Vu drng?th?lﬁ%eta 3&3 tohl [2-(4-chloro-

waf er eas o her
Iwhehﬂ@yﬁtéphm%ﬂ)mpewtoéw aéplpé)rlatpdwrlessan be pr ovi ded
Wi th amdbiheRIHESNIAS, [21 - i
| sture. Islevert hel es[s “ t% %lgrovﬁtﬂegn? Ethgl] \(%Eﬁ%m ;}rK%I)( ggronmm
19519 deprapasedn e preserenb p aplyens coeTEnmilunone out | et
Of t hemgene ealbodimshie Mﬂesﬁtehtﬂ&cﬂiﬁg g@p 8RS 2 -80S henyl d)-ethyl] 2-
ctll_ltitherm) e, becau e noisture is a

0 A° piiPye °m‘t5?§‘§%fﬂ%1%§a%’f€dtbﬁé‘ IxatioBe gas mi xture,
s uch ak sbime embndisatts,d2i(dahloro-ghenyl)-¥thef]- (Ihﬂoﬁbaﬁﬂlﬁyl)-ﬁﬁﬂonium
Fo d .
R Pt e OB8 B B o B S B e etytaminer
purge gas to forma purge gas m xture that I's achi eved
by controlling the tenperature of the purge gas,
vapori zable liquid, or conbination of these to about
1C or less. The concentration of the vapor in the
purge gas can be controlled by nalntalnlng the

o - o 1. i o I
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gas to forma purge gas m xture that provides a vapor
concentration that varies by less than 5% in sone

woeowileem7of the invention, by |less than 1% i nPeDM82007/008170

versions, and in still oth&r versions by |ess than
0.5% It can be advantageous to maintain the
tenperature of the purge gas or purge gas mxture to a
tenperature range within the |ithographic process

tyﬂb]ﬁhém&laﬁd tHRoriA EH16H ol J"@rﬁé’@{d ENBARAEBBnNitable for forming [2-(4-
nents in _the projection

opLr a o; pﬁgl cal

5? R "d‘§ ""H%Y ]t@ a% Bfé’P éﬂﬂ‘é’§mf"r1°}\1‘é7dFaY‘f’P‘iri’/‘é rqaRngs carried outata
ttmpamhmfablmaﬁt)%gtamhmttﬁWCTm ntain the concentration
of va Xt ure se ran esto
m ni mpgle 0{1:1 gﬁbgcgﬁllgﬁs rglg ‘}'gﬁcl?m hemmi%t)gyli g} rﬁﬁré’ 'p&R onium
ohlorige dsmr rthemethedeampmsime seactinly bilt- ﬁ@@mm’rp}lﬁmyl)h’@ylammo]-
Vp’iﬂﬁhl-lzﬁ lan@ thl&ﬁ'? clﬁbfﬁ&eqm d Smd LR “nkagreconﬁggnsf s%[t?ﬁé(%p?on% ng [2-(4-

t he case of ter, the vapor]zer a
&F‘I%P’é‘?“ﬂ)ﬁw}] (ﬁﬁé?é%PTOPﬂ)‘P‘H@OBWFg@IW vibexein 2 (4-hloro-phenyl)-
eaﬂ@u}&mmraﬁtdpgl)admb)ymﬂdaﬂ&me RBYsRIREs fr&Rthe¥el@ibn M@H&E and is
1so]ate£b)gﬁ\xge as. As illustrated in FIG 15 where t
vapor \s vapor, by nodifying the tenperature and
fl ow rlatsemeEmbérimetig2i(4 emorotﬂmenyl)aetﬁyl]wmaatﬁrqiyi)cummonium

Cc@anGQ 18 Qcﬁétg o#vltﬁg gﬁr(i)ta%f £t%r1]19§5} hat ezlatgr essential l'y

i ndepen ent rate through the
vapor i Bépme F’ﬁb%mmﬁbé%‘} @tﬂgromhenﬂhﬁbﬂ]%cidenmrwn)mmmomum

CoRbride isisMteDwItR § phudty e Sout BH oPBEMEy, 5% Of the vapor

conce ration. i t he E m xt ure,
enbodi HERTE© B%‘gmffrf%r{ 'Z‘{s%ﬂ?miﬂ)&mahﬁhﬂ}r(?s?hl?m -PEHYBrammonium
echivoide issistlged @) a pidty odkitdut 9594 BP/greaﬁ& shown in FIG 15,

h
t or gv:/?g%&lng g&xb&ﬁ mcrﬁs i}b-g{%l}kéro le et&éf—&-c}gg%g)?(%y pan%r?ortl'num
@W@éﬁtsrlﬁﬂat@mwm a awutof ARusIsH bt peatef about 6314 ppm
a Noi shYbBe &Qg&ﬁﬂgr[tgt[t cibro %lﬂgxl&]) égy] ﬂﬂtl% gg‘ (?py?%%?momum

% 1? pm .and a noi sture concentration at
<hleride Birodatediwishe g6t gt “Sthpaeredeent i al | y
const ant noi sture concentration varies by |ess than
O 5 % acr he flow rate of purge gas through
EREE AR sion 2 iR tsb i Ree - CH g opglgmmonium chloride
rte fichlozo-denethpk 8,4, 526 rabirogBBé@hApiman i nclude in a

fl i t t

9 S, oniUrL gL oLl 8l B
AFenonfrEn shpradey ppisally z1‘33991t 90%.au¢ dresonfe egibodimentstenetep thag €9.0%
@aﬁw@&me@e§#ﬁﬂ{rhﬁ&e&@u@h@dé?—@{'dffslc%hzaﬁ&%q:}mde]tgg gytlaﬁic mixture

the inlet 110. For exa , a conpresse
SRS S R e PR -SHOR~BRR. Bemssing f 11 mixtre
b P+ el S)-8-chloso- puiteitfyi-2)3, mﬁaﬁr@tdbtsui%&zék@ﬁeh&e@ws@e The backbone

Q@ﬁle '8"](%1%1'0 e%th};ll— I?ZGB tgg-’%hlaﬁ (a-e l%e%gaz O%F%YVF %) HaH gw? during this
B?aﬁ%h esC 12’8>A1 -methy-2.8 8. 5etgtthyidree | Hitienrgzepine vasufifi@disy solvent

dkkREbAMD r@Ro3HSQORELIGy ki oh? &1 1 ) i
ﬁ)@gener abl é urifier devi ce 11202515 (]Jcr:}%m 121%2%121'19325"6“115’&0 IH

FATRIMEITaS © Iﬁ‘ﬂeﬁ pYen oibvith & wpicobgrisnef 36240% for thedlgsited enantiomer,
R )8Elilerd- MinkihyB2, h,eatueﬁ@yeioemsénzmpbﬁ Yrehde)t her e by

regengrate the r e rifier, devices 1283 an
1284 ?g%ar RCeTy ‘g §%ﬂe‘ﬁ%ﬁ%§%ﬁﬁwd tg%‘is"lé‘ik‘ﬁhﬁfl the 8‘6‘%‘0- -methyl-
B4, 5- te@ahmlﬁdoeu@ecbmm Hind dnstelaé opusirgeNgBIS asdebbrtedtihe

r. ner T
L et s Bl R VAR SHRPRI AR Rldhermorthe mivure
aesrifdEionsarpingely foumya trighasicahinturefthreg htlyere), wz@@mt}mwottom layer
caitisBanEsaR bf 0Ll dEsh1dybeAzad SndbHly hivous PAIPR-chidS81- Y36 5.
purifiers are regenerable, the systemcan be used’for
along time by regenerating the purifiers seperately
in case they becone saturated with the conpounds
renoved fromthe purge gas. The regenerable purifiers
may be of any suitable type, for exanple, a
regenerable filter mhlch removes contan1nat|ng

o e o g, Y o I 1
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shut -of f val ve 1285, which is controlled by the purity
sensor 1286. The purity sensor 1286 automatically

wohkowagosihe shut-of f val ve 1285 when t he puri t pcofuskdee/008170

purified CDA is bel ow a pregleterm ned threshold val ue.
Thus, contam nation of the |ithographic projection
apparatus 1 with a purge gas with insufficient purity
| evel s is prevented automatically. The fl ow of

p!é&hlfyldﬁﬁl@éqzﬁ@é%lrﬁe TRk 'i]ﬁdauﬁé (ﬁ‘ it fﬁcﬁlkl%w?rfzgﬁeegan %gs?ly be removed

n&e val ve 125 can be used't hut - of

ARLhe Pixnggly seplydzingg @C&OBW daver avayifeam the priddle amdetop layers.
aSurpiniegly|ht eiiddy 1awreoﬁsesﬂmesrﬂy otfméfix&iuatt &bb)re-BM6QE -Bafiy1-2,3 4,5-
pe&?}ﬁ%{-oelﬁ%n be 1 OVl ded EHH g .Qns 143-145 (via

eat exek Tﬁ‘éﬁ cas go EJy g fmcicﬁglayer from the aqueous
plopdyde sThe Ismﬁtfrcrmledlea@&r atabaut 0B childrd-dHhth @ RIR Y, 8 trahydro-1H-

U PEERLY Bhe Jﬁ‘ gﬁtaﬁlé GORNSS to %bzo(?lt t %gcgﬂﬁg’- - aég?yz-é‘:% 4,5-

heat to the ur| as suc
t@“ﬁ&’ﬁf"eu'é'bﬁlzﬁ%ﬁmleéﬁ%éﬁﬂdleu?ﬂéa“&diatemctmalwaiﬁnapﬁnopnathmlvent for

Séx@iplel @cldﬁ@iaﬁgem@ﬁ)hﬁe[hon PR il 80 ARG ﬁ(rgi tﬁg%l\glge efficiency
al?’ rat us, %q st abl e processi ng €
ga‘ﬂf S1a8° 2R f‘h%‘“ﬁ‘a £s %%??Qrﬁ@féﬁfawé@ims 19 §le§93&b1‘"l joeent Ghe., 1,2-
t &ichgenobénaere).of the purified CDA t o have a gas
t enper@r;r}iggnl;ola?-nentso Onsrgs%gttl ol aggr ed&t gr m ned

narrow tenperature range overcinfl?Hspm s for preparing 8-chloro-1-
cioethylts, %ﬁé-tﬁ@hyqlrhé Hblnmlg@egae camprishe rgaetige [2y@schivié-png1)-ethyl]-(2-

| dhldrb-&:ﬂgglgﬁm&nﬁpmlbr%%ﬁp&lﬂ fglr a {?ﬁ%@&ﬁ?& Sdet ca)fndlgoxés suitable for

f st andar
t%ﬁﬁ‘@? rehlore-bmetind2 3 s trabyeirg %@GWZCZ’ZIQJegr ees
CeI Si USonfehiiardirfentse)falkd presehiivedliby protiat RR HodGE R
FgO% wever, the invention is l?1ot [imted to {) gacompound
con " and ot her values for these paraneters may
i kewi se be used in a systemaccqrding to the present
i nvention. The heat excha¥g -!@:u be used to condition

the tenperature of the purg 5 toNnodi fy the uptake
of vapor from a vaporizable gure-in a vaporizer. The
heat exchanger 126 can be conneggted via restri ctions

4 130- 132.
1 Ste}? %tau&g’ﬁﬁ fﬁlﬂgx%gvhgn ﬁ) tﬁ%gegﬂ?rg o armgu@gghlonde with AICI,

fi$ eAricdQit n thiyprreseaee efbicirdishlotdbenzeue gt teraseratiielofhiSout 125°C to about
130°d R abbul €5 héi8 o bt 98

obt alaned A sui taab e \l/1 g\% gg?egr@&%d&&ogwsg%le%r f%nnmg the compound
p?? eea@yt the purge gas outlets can be for exanpl e,
100 nbar. It is |ikew se possi ble to use adjustable

restri de an ust abl e gas flow at each
of th escotﬁr{lﬁ3 rem%Odl%eg%u}LPlgtp?Si% PRIV umgbodfer RFBering @ compound

@SFP@!UM@D The vaporizer, for exanple the noisturizer
150, is connected dovvnstreamfro t he heat exchanger
between the restriction 1% p-he ‘purge gas outl et
130. The purge gas nixture [ [
t he exanple of FIGS. 1 and A
The noi sturizer 150, adds noi s{lgre or water vapor to

the purified CDA and thus provites a purge gas m xture
ComprHEnghe fters: 130. In this exanple, only at a single

out | etrea%tlﬂglp‘é{ﬁ-cgﬁ)?o-ﬁ?lé&ﬂfeﬁlyl]5(2 @hﬁ)ﬁhﬁ%gﬁ? L mbQNGE NS Ifh%orlde with AICL,

I st i kewi se ﬁgSSI di S¢har ge gas m X
Y hF\REseace % e%e mtprgp§ah11fe(ﬂf aleqpé ﬁ%{f@ tpgbout 135°C for
ebnun @4 hourgtombomd lBlhp{ne ubifier RbHd@RonE 8SitaB1¢tih:fofmih % a SRRAIAL N mixture

LngoRnnect | two or nore outlets to the
r@%rﬁ‘f? ompoung {fmﬁr’g rz‘Bkewi se possible to provide a
V apor ICQ@P(}“HS l}@h’n@ reachion sibuNre »éth siliad gel adil Wher ®tbrm a suspension;
positions in the purge gas m xture generator than is
shown in FIG 3. For exanple, the noisturizer 150 may
be pl aced between the purge gas m xture generator 120
and the valve 143 instead of between the valve 143 and
the purge gas outlet 130. The noisturizer or other
vaporl zer 150 can act or operate as a fl ow restriction

D o A NN
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The wet gas inlet 1521 can be a tubular elenent with
an outside end connected outside the |iquid vessel 151

woOao@/ipesige gas supply device (not shown), sucRCaaskiee/008170

purge gas m xture generator10120 of FIG 3. The vapor
containing or wet gas inlet 1521 is provided with a
filter element 1525 with small, e. g. 0.5 mcron,

passages at an inside end which is positioned in the

i nsi de fittbriigthe buisfidtisidn Y@ 8@l trdphhsic TifGid Wikl RL o ement
1525 i g akind &%sé Paurtl 2% @)éhl s enbodi nent
entirely, BF AEEITPn R ?‘%‘H‘Eﬁ o thettplasicdiquidixtugm s

inlet 1521 generates a | arge anount of very snal |

bubbl e§or§l£ etﬂﬂ&gﬁmﬁ§§f ts-tx,BSr%%:lﬂtS & egr{)tﬁotgge Ifrggshé ds ?or prep(ar?ng a compound

about 0.5 m cron

nBﬁFé’(“E?P]ia;_(Q “Iﬁlt?rgetﬁmsatgttbmstm arelatively short tine

per i odsephratife thd tdp3nade e ke ek hnd L SLA0eS

tpr o(y%h t he IC]UIP? 154. The drytpgaséﬁéﬁtjh?g‘llgofﬁphaseofthemphasm
8‘&‘-‘%%"‘{4 a filter elenent 1524 similar to the

f | | t er iselatimetht c@fipduf@ oNESMAIRII) I th Thar,

gas flow through the wet gas inlet fS aahed t rrdf}{el%%ase'

gas inlet 1522 is substantially simlar, and the

anmount Serheeriteadiments of thd@ent 1g&ngaﬁ plmviﬂE erﬁmoH§for preparmg a compound

seitrebant (B ture jnt

DypI s (8 ke RARE bl SR en RISl eormarises 1.2
gﬁ?ra bepgone. That is, if the bubbles 159 are saturated

Wit h niaissing Eﬁlbodhménts Lﬂ@ﬂ)tt%nropﬁlla&tdf\ﬂ?e tﬁéﬁgsglﬂq%(ld(mlxgure congnns 1,2-

di'{( S0 %genrg Xture has.a
ew se 1’%%?’8""{“60&}"8% 9&’e’° ‘i’rrET%?tedi fferent ratio of

gas fl Tampmg emhbdimbine, the hitiofh pheST theiphasR8iqWRIMiYRAR: contains 1,2-

idd pnl et 1522 respectively an
thé?‘ggﬂéﬁ%neﬁ@?n%ﬂ%n?é bgl?t%s”‘lq(l’frﬁr?fl"fy bet ween about 0O

and a Lﬁt’mi OYsdments tike tpttomephadeat tik38phasic pioid nfleiredontains 1, 2-

i dichldrotsenséhe §16h m&ﬁt&%b&@sﬁe&%éi e. g. 0.003 mcron,

filter, 1526 V\lglch can be used %ltter particles and

smal | WPSHhedimstts %fh%mee@a%veﬂnmrngdm@thgds fohpreparing a compound
|oif Goinehley @} Béreihle milidléphade QR tRMBiHALIL Qamgfm& fe C%HEI ke compound

epure a xture i's su
LS PSS ARt S e coman

iitthe e phasee ﬂgalmtmnmaﬁreeafd&mmﬁe QiqhidGhik@gek. i N

di ff erpte rarrete 0 e liquid
ugasel e e o R PR iy i R fhef Fgreios « compouns
§ é oG whergig (he migdla phese Of)ﬁllﬁ trihiagic liquill i tufe@bntains the compound

eRBopiu, (If inen afBiitior MouP 8Y & Q@actelw thout nmoisture
brouglinsl nt o tge vesagl 151 via the dry gas inlet 1522

rel ati ve 1o P& B5u e yfdip phage ofthe trisbesic hplidmintere contains the
gemnequat efFermala (Beinwe tmgas of #o@t 85b5 3dereasr. be

contr el tpol aranet ers. of the liquid

vessel %_(g'% enngﬂ'bﬁ r&&% {hg njuﬁcge Tase of the triphasic liquid ;mgcture contains the
Forerqyad pEhgram @r‘e an ﬁllnewt ofbog e or gremerdence time of

t he purge gas in the liquid. Tenperature is known to

have an. eff on trlgte saturation anount of a vapor

i ke noi gflﬂ? ?‘ﬁlgf 0 aﬁpﬁéenb%%’l‘?ﬂ Prqyidg medknds faypreparing a compound
efi@mplie. () Foheotmthe @dolahhgstteleﬂméxatowpesestdn@stéﬁsqUI d vessel

151 th.a h gelerrent which is

cont P?%aﬂg %{hg\{ fev%m%\??g ®control ler, in

r espofigecting fd;e pm”‘abﬁFMIamorﬁ Wﬁ(ﬁ}ﬁ]ﬂﬁ&d With #h extractmg solvent
irﬁ@ﬁrﬁ{n%rtﬁe éx'&%étﬂ;% sBlb ct)ﬂgllls(%in% g"g’oerlnp ? 8}‘ lgoef%lgg (I) from the top

q?erature neasurlng

B8 dence time of the bubbles in the vaporlzable
l'iquid 154 can be changed by adjusting the position at
whi ch the gas bubbles are inserted in the liquid via
the wet gas inlet 1521. For exanple, when the filter
1525 is positioned further into the liquid 154, the

di stance the bubbles have to travel to the liquid

| evel A is increased and hence the residence tine
|ncreases as mell The | onger the gas bubbles are

e
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response to the enpty signal, the control device 157
opens the control valve 1561 and automatically liquid

woo0@upedired to the vessel. The float sw tch 1B82/USm007/008170

the mddle provides a full gignal in case the liquid
| evel A reaches the height of this flow switch 1582.
The control device 157 closes the control valve 1561
in response to the full signal and thereby turns off

the |i gthbinidpy B ektrading Q8 | ' ~
Si t,ci1 fgnednfgrt hegil g&ayvﬁt g?nkgtﬁs\é“g{)tg?‘f‘o %é@%ﬁmla (I) together with

Y . !

fﬁ’fi&’t’ fPhashoifrma sergbinefmixgreover fi | | signal to the

cont r olvasitny the cdbibinéd k&€ with 8 bhdid) dkoh L3681 oA ahd seﬁ&a@ﬁg the basic,
apgg&stshﬁm.t OBOI];'xl eag sbvvltch 1581f Inre ?onse to the.

ovVErT I PP P ERB ARG SCHs mpsteese farp  washed: cpmbingdsolytign; and

val ve d®@ertragihg theevaglaesl, aumiblirek sdinBori © ppe@deetht cdBsY6Ag6f Formula (I).
of the liquid into other parts of the |ithographic

projection apparatus 1. A purge gas mxture with a

r el at i Yempembesimeniaefgherresentiguemtion pro@ Bkmethodlh faxrprepatitsd a compound
t 6 FRkmAR (B WHaREh Be ¥asiddoRMof EhqREuk k&iihf rh&%/rozgiﬁg.d

results with %e%pect to the performance 0

phot o- eSS CELOHTeRtSheBas, aquepnssghitigmis ahputtlQ¥ectowbau 49% aqueous
r eldair welrdxidd. di ty equal or above 25% and bel ow 70%

such 20 a gond. preventive effect with respect

o't naoek emi8 a0 vl A EROS Eh i Rehoytiagse o doour 55% aquecus
| Sodaytyalptide. pr oj ecti on apparatus. Furthermore, it was

found {1h@he@mBUdIdh Yhe BasicPaqudRt 7 11Gfod S -
simlar to the hum d%/tilﬁﬁshc’ %%gaggégggnﬁﬁra\ré%ﬁ%gﬁ’naéluef%éS°dlum
I}i‘)idfﬂ’f&zaphi C projection apparatus, e. g. , in the

cl ean ;e cpbodiERS, tiPtdniPalind & tHrhila (hRs SRNE65% pure or preater after
eqbodi Jut: %‘S otf the invention, for exanple where ni ghe%]r

gas TrEWwarat e8| nproved vapor concentration control,

or si niplsofeethbogiments,i thticaiputibsreor@iial(X) i9abbaPmoh B&E or greater after
Ctﬂ@cdn@&lt}é@ﬁ?c\eﬂ;}]ous' ng and a first region containing a

purge gas ow and a second region containing a

vapori gqam enbodijpgngs efites mesehidnfentisn panide setodglfor egpaitg: a compound
B FoRANR (B Wtk BYih A 3RS aRELIRAIL & Mkl ow fiber nmenmbrane

t hat g substantially resistant to ['iquid intrusion.

Such &> ApBPILERTEAT thicprerent ipveation Bropidewietheds fog piegaring 8-chloro-1-

vagihyl-2{ 4, 8- t@tahgdroJ B5benazb St inslg e BSe [E—()ﬂtcl}ﬂc@?—ﬁflét?nyl)-ethyl]-(2—
a

i inents t vapar.i S a noisturizer _
N A R MARCAR St
dormgee gablofd-bmethyt2 3.4 ronit dre fil-drnaeain, vherginwedcaig is carried out
whaesdRt i el Lyt pdidcsecond regions are separated by a

gasperreabl e menbrane that is substantially resistant
to watI¥ms sibodencsts of i nresentdnyeatien pravide mothodser preparing 8-chloro-1-

BP0 7364, 5 MRAERY 0.2 B-BeR Sdzbisl e ARRPRrARLALT2RAIATRS Shenyl)-ethyl]-(2-

h a I . . . . . ,
?:k‘lfe:O{or—%r?)PﬂZ-?%uex}o mﬂ%qrgig -vﬁ%lrﬁ‘lph dorp tg}a%a_um ypder. onditions suitable for
rferhiyg 8-ghlorel-ewthyb 2 Bfighietalgdicd)H-aatkapeie| Whdrkin ¢ REng is carried out
RehpsIE{Zeguch as pol ytetrafl uoroet hyl ene. Non-wettabl e
pol yners, such as the perfluorinated polyners, are
par t i QeMsrempogimentsiof ghe presedrvention prpitly metheds foapreparing 8-chloro-1-
Stittiy@)304, § -irabiidRo M Ban - inddoBDEiiEg aéggﬁﬂ(égﬁé(ﬁ‘@ﬁlggz&gﬁg)-ethyl]-(2-

substantially free of inorganiC oxl .
T°'%%¥12'a’32¥\°§‘“5’n° {ide gath A4lEh dera e angjederenditionssuitable for

gmw-ﬂhlﬂﬂ@ebmﬁthméﬁ,eh,mm}bﬂrof H#-ﬂ&iiaiﬁbiﬁﬁ% fﬁér&? ﬁg@tﬁngcié Barried out
d si.te s to forma hollow fiber.

Tﬁe tﬁ%{%ga\%g#til%g@ grrsré%ﬁ)rog{ngggéoé‘ésn be extruded porous

hol | oin-Prasesssontrol SBED: NRILG camet of [2t(Mehiory:aiitini ethyTHE-chioro-

BEIF9T) Anonkin GABIAARL Okl L 1280 &R i POk 0

resin, or adhesives used 1t ot %éé?néﬁlﬂgﬂhe%t?lgﬁe %’8’“‘39‘2'

housi ng, prevents liquid fromperneating into a purge

gas under nornal operating conditions (e.g., pressures

of 30 psig or |ess) and reduce or elimnate

out gassing. The nenbrane is preferably configured to

maxi m ze the surface area of the nenbrane contacting

T
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6,474,628, 6,616,841, 6,669,177 and 6, 702,941, the
contents of which are incorporated herein by

woeb@riessae. Al t hough many of the menbrane cont aCT@IS007/008170

are described in the precedizng patents as bei ng usef ul
for adding gas to or renoving gas froma liquid (e.
g., water), Applicants have discovered that nenbrane
contactors can generally be operated as vapori zers
such that vapor from a | isguindtié Scragtack t o apvirge gas
flow wth reduced or | ess than about 1 part per
trillion added contam nants. Fr H/ porlzer gn t he

purge gas m xture gene ) r to é‘gﬁiﬁ
gas at high flow ra l e ngf contrlbu 61

than 1 par t.am nan stothe

gas. The VZZ grl Zé’f‘* Rheg ﬁ?’f'ﬁ%ﬂ%y FoProgt %"JEBWP‘QWE

| ess than fﬁﬂé of _ngn- net hane hydr ocarbons and Iess
than 1 ppt Yok baPietiesbemaens: | Sui t abl e nmenbr ane
vapori zers ca®%e used downstre ggfag 4@ purifier

W t hout ef figdi,Ongi@he i ntegrity|of-a purge gas forned
by the pur iif)igRf NaGES colIbRERIOr aphy/ pul sed fl ame

ioni zation, APIMS, or other traee techniques can be
used to characterl ze tfhe cl eanl i ness] of the porous
menbr ane vapori zers. | es ane
contactors which can : : reaM%%\,\Ee deLsyice
contani nati on and madd ©i t bl 2 se as a

noi sturi zer include t I nfuzo (r) nbrane cont act or

nodul e mar by |on L| qui - Cel (r)
mar ket ed b?e?}g%’gbymet &é?ﬁéfce ; gplddazenBbr ane
fuel cell hunmidifiers PSS B hmPur e LLC. A
schemati c diagram of a parti cul arI y preferred

\Siﬁglf 5 2@l St@ée EDCEh¥briid R bf 3-&’11&!?9%&&%1@ % 55t1et(ra§]yqrp-1H-benzazepme

t
R P Ry e Pl psac et byl itartrate.

Cor porlatStage 508-cibtd- Emeth&l—z Mﬁ séteﬁé/my&ibtﬁ%é&mépﬂﬁ Was rédSted with L-
noi sturi zer

L sl
PRI [%f o B o, e s LR S el PR e S-etahydro-
d]H -bgngo o mlm?mj@mztfmmgu [l thiisstdghahé tbﬁﬂﬁt&)rfand\ﬁgﬁﬁ@tlbﬁ of (R)-8-
lcﬁloS&P—t%{ e, and.exit

ag?g r3 4r251t hr obtalr l%ir?gxﬁoi‘@gze%mﬁ%ﬁ%m%?t%ﬁ FRRArQssss impurities,
4%? u %J B °RPosiit %\agﬁqr?ré (FouS¢nautiarherh tgh olsainadby érgstalBihtion from an

andosios tranikivad, I'Phefitdidisd dak€1ypRE 0

p@%L cﬂalg réefy ogqus,l r? g ;W%nd tah ety%ut gfh%%\r%gtﬁ%rl éﬂ%?/ ot? ﬁrggter than 99.0%
ex1 1€ PHFgugHe T6riét®or 20. The

gas- pella Faab b ethhGtoshldrbd encthy i3, &0 acralg@o- 1lmbénB6{d]azeplmum

‘ﬁ@l{-ﬁé noi, st ur 4 zer
yes e nrtg:ﬁ'tg r(;Ri;l? g:h{é w4 QQ{f {e&&lgtﬂg cTonii ﬁlélstfl ﬁt{?\w f&)@n achone/water to afford
Hhs1 frlinterpediatped B;ﬁh]eso haethy2.3, %teuaﬂsfdekmmeﬁizo[d]mpmmm

bemnftaaste. &?)chmuﬁ) Dife I~§§r4f53t€§a}@% ﬁiﬂ%ﬁ@a %glgﬁ))m hemitartrate

ol low fibeéer
?1‘;8% ?égtsé“ o‘b"s"’%ﬁé’\ﬁ ﬁ%ﬁ’ef‘%ﬁ"é‘}”% g tuigallyzhad ap ephirabpirisy of 100.0% and a
ghjrafl a@z@ty afigreatentbao9s0% leplparldhn&{an tb@fy@faﬂlzﬁﬁinvﬁ@(?% £iioro- -1-methyl-

| Ki t
28}4! %ﬁgg&ﬁ;gﬁ%gg@%{ ?tﬁgzepm?u\{rll 9%82 %ﬁt& %é’%’pa(sﬂ’fﬂl&ggngﬁg%@%e repeated at

i Yrse i asmedatosinerease “d¥e-hol | ow fi ber rrenbr anes havi ng

a nonﬁp@la thzedilfd RB6SAQ us ..npe
<L r{ gg?: R‘gs < ug B@?%O?)g)tbfrl glg??utrhg vein used in q:ﬁ Sy forming step
Wo’f ’éﬁ%’é’e‘?}é?ﬁuh%f\/lé tharryntalkgatidn aﬁiae emdofemitartrate

with appr&aﬁnammgsw tOariled thah 4 f
hol | ow fi ber menbranes are ho??g??%f%gﬁmﬁﬂﬁﬁﬂgﬁg%ﬁgmnmmi
havi ng a porous skinned inner surface, a porous outer
surface and a porous support structure between or

hol | ow fi ber menbranes having a porous skinned outer
surface, a porous inner surface and a porous support
structure between, the porous skinned surface pores

are preferably from about 0.001 microns to about 0.005
n1crons |n dlaneter or their Iargest aspect The por es

Y Y o
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the pot and bonded to it. By formng a unitary
structure, a nore robust vaporizer ornoisturizer is

wonoriueed; |ess likely to | eak or otherw se faPtTals200me08170

interface of the pot and the housi ng. Moreover,

formng a unitary end structure avoids the need to use

adhesi ves such as epoxy to bond the fibers in place.

Such adhesi ves typically include volatile

h%%ﬁ&&ﬁﬁoﬂﬁ,admt)ﬁ? r&@gﬁmmtvﬁastr%ngﬁj {Gfcrdsie tlIe "/Og\é D as aresulta
rough Ihe A aorlzer or noisturizer. For exanple
BF@% ehe Wi fi ed using a Liqui-cel noisturizer

rrar ket ddlabyioPetEédelﬁdm&edlmﬁﬂ wsightators R kleadit &frmBRAN¥Y, instead of £

e T b T -

p pnﬁ alqth}@as p@l@rpq:tmquh 1od itbpmding thepyicbd. eAGcordin@ﬂ, usitig At etdnie @€kulted in about
Obodshe (&R £ 1on

17 85% (f | Iﬂeafjéqjg%&(& g§)§6i/§§€)uyrﬁjﬁ? é%gl an ose ly on&recgsgélhzatlon the
phemiiatengrs about §8% o gmater snd in @enshl abit 89. 7% vec h are

| n C or PGoalke %ﬂxbbdimre% 8f 8 pResent hﬁem%ﬁdeﬁetﬁﬁsl Johﬁ?é’ a mixture of
rang%ﬂ% rably prepared such at the f

aﬁ‘am%%le '80‘1“1 ¥ BTG 26 ad - tabydre-dHllentazeping qpmingising _
t boitictipg lfh‘elrmlmfhrkﬁtceﬂphhﬂﬁ W&B |I_ﬁ(3§ t&taﬁ@@dld fooﬁ)% Bﬂra@resolwng acid salts

t Bed Pfé‘ﬂpléﬁémg @emdlrwlmcl’d SahS‘;’OffthEbt&m&ooﬁdst Wherein t& rasulting
S BR37HALE idenABIRA ik & O @b 1 LG o1

i gveﬁjt | on TS an lapSaCirﬂ;%lSessut‘ﬁ%gacgt}gtxgké 3 6@1 T4 me(?hryg 3:3:4.5-
ggga & 1HM§a7a28RI%E- can conpri se a source gas |nIet in

fluid conEembédinefts ofht BreSdM inREntidR pRoviRIBARIR %rqesolwng a mixture of

Flrl flme“rls;c,ﬁﬁn @ %g%(?ﬂs outlet fromthe purifiers In

R a purge gas inlet of a

vapori zer. The purifi & s can be |ndependently
regener abl e arféh ens sont am nant s f@la S
gas inlet to the fieNsito forma pu pas. Nfhe
vapori zer can conp s—& housi ng and one RD#e

m croporous hol | ow fialper nmenbranes. The ho ng has a
purge gas inlet and a purge gas mxture outlet in
fluid EOARARMIEation with a first side of the

m cr Op%rﬁé&ng ﬂie'n‘ﬁﬂfufd &%Bl%pounagwm T',S(LI-B] ﬁé acgtﬁ]l tHJ: S‘Esence ofa

or. a vapor| za an outl et
s SRS it t o L G- aR calts afhagormotnds;
secondpstipiatof théna(ﬂ}tanﬁmbmwsum thed¥dplolieds SthQﬁ‘ the resulting

tribute
CRSERILR R, \fods o e o, R B L
the o pflisi“é‘rm%)ﬂle peacipitets im sadgion capismgparent snd Water to form a solution

| édnkRghAMBGsdl R6dijiaRr; System and in some
enbodi nents | ess than one hundred parts per trillion

of sucfPalBE feisplution srntainpgihe Sisslypdpresigitgie; tndom a
V a p ori mbbmdngquedmﬂ Bfecipape cothing ﬁi&@-{é@ﬂﬂ{d& QEidTRYoffe compound

C gf treated to reduce or renove
suchcont n?

nants. The m croporous hollow fibers are
resistant to liquid intrusion by the vaporizable

|'i qui dgonlhemBaRadAL %@ﬁ&eﬁ“ﬂwﬂ fnr(l)gldg de etHdds foﬁ éesolving a mixture of

tenperature regul ation systemt ﬁé? mal nt al ns

t ompeprags of Eogruls @a) apd§BYi zer, the purge gas inlet, the
purge @aspridingt Ure outlet, or a conbination of these

wi thin one _or nore setp0|nt ra The tenperature

r egul af9HT8,F Yt Pf ForRraygds ‘?5‘%‘6146?) -fpsaris acetipdiearesence ofa
reasurdongrisiey ke tOfem AL (HPrarib eal s£% 6hakehsolbat

can nodify the tenperature of one or nore zones or
regions of the apparatus and a controller. The
control |l er receives tenperature input fromthe

t enperature neasuring devices and nodifies the
tenperature of the apparatus by controlling the
operation of the one or nore heat exchangers. The heat
exchangers -y |nclude but are not I|n1ted to heaters

o o s r o, o
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exanpl e by a pressurized gas or a punp. The pressure
regul ation system can include pressure transducers,

wort@rizesg7val ves, and a controller to nmeasure aa@/US2007/008170

nodi fy the pressure of the mnaporizable Iiquid on one
side of the hollow fiber porous nenbranes in the
vapori zer. The pressure regul ati on system can incl ude
one or nore pressure transducers, netering val ves, and

a cont petipitingthdTEaE)aRarR Hid RK Srind &ﬁ&ﬁ:ﬁﬁ?é&ﬁ&eiﬁ bnelrD&itting

pyrge. gas or.%gH%E ‘%‘2’?‘ {? xture in contact wth a

second st qererat SU2HBIcI26\ splf pithe compquRd of Formula (Ta);

vapor i digsolvifigthe preeipitere én & sdutlodlcoMPriSYSARIWNE Ak WRE : git&hpemMe of
I e . Or _purge xture an

P A e B Aol o B et e

vapor i $eling thejsgiytion cantpiniugrthe dissadvednsedfitatete aagimaFAlcd S about -5°C

t fdabetasstigqdr equl ati on system mai ntains the

vaporizable |iquid pressure about 5 psi or nore above

t he prESSRYYIgH spepad pisripitaty sentairing therle€id tartaricegid|salt ofthe compound

SyfRoemule i) it lhl eRnfoRERSEES of Sh SHok 8F orafigh. @ back

pressupe requlator. :rl'fpe 1gl{;;)rf)al(r}at us .in enbodi nments of
the présent I RVentT i ¥3Y e kg RigEritats ingjolugiar pesmprising acetone and
sYygeraararhed ourat nteapasturdie abbaWwst@ioeiboihit 0BT GEfoRAS soltion containing
Gnl bisd N PBipihfae flow rate of purge gas mxture from
t he apparatus, or any conbi nation of these. The flow
cont r ol® 87§ cERpdipants.rreplintcthosmdution comriningalesdi§sobwd precipitate is
C@ftidd@ut £lefpeAfife HabRI-SVRRBLtGAREENT ration sensors,
and a %lont ro{yge%. Based on a_vapor concentration or

e

fracti8ri°8f° Wsihads ghthe presett mventindnqledstdissplviog the

caecipitkesn hrseluﬁaxn?mmT:mg laGdlor2ah @ u;atef ﬁm&&b&at\ﬂéﬁgﬁbout 55°C to about
the pixture of purge gas and purge

3@;&%{ ﬁ){‘ﬁ E%O{Eggﬂp?&ét uces %IIC BIBE8E purge gas mixture

t hat hasome dgebodimgntsmatigids of the 2GS aiveiitvhiitudafcod@ipke solution

Td%ﬁtafn'ir%‘%&ﬁ’t@&iﬁf?&lte Wéttex%ﬂ%r%& JPLEM g‘%: B 6% pt%r"C. ;

concentration in t h;é}gur ge gas m xture that “varies by

| ess tlﬂéWnSWb‘i’qf“% CI9eRII PrRSiYItgte |confaining e ILY4)-tamatici acid salt of

Shé édmpolutest Reeh6la QRS hhShenkdidthefle B9essiTabRR B YkaGan

make a,RUr 9{%’1&‘? m xture or, a diluted pur %? as

a I

mi xturé th NAmELs dhe sregpd pregipitate Gaptaging (H)dprdericrpeid salt of
SﬂyT‘l@nl\IIEmQ oiidrinels {1a) hasunknfrioinefieéxcess df lfab&ﬂ 995% or greater.

vol at | : ver.slons of t . )
nvent T annc PR ER, e R Bt Bl SR Ring it o s s of
pb Gemgurd 9fRsvrilale) bis ageaetiometinenvesipstbou 09% ot

t he amaysthe @lﬁbédﬁrﬂéﬂtg cHitit@ing tHa hiR B, c&?g%}%s %‘&&.%(%?—%aﬁtgric acid in

Qﬁon1the vapori zer bei.ng greater than

ANTRT oL 7 PSPt CALPTISIRA Acgtoas ts Grmied ovtras alaut 48Cta bt 55°C.

the t dnpenatubeiaads, pﬁ?ﬁm‘ug gleﬁl_ﬁixﬁlrheaﬂc.k){!lb?glﬁ$ﬁhh €.-(+)-tartaric acid in
: er _deliver oi nt . e

et o S Wb e s o o o ot

m xt urlBCAuangEcatign iof $-cllotoyl-gethty-2,B 1| SAigtrityéro-1H-benzazepine content;

TROTEHIAL HPEC 0P W8 . Tl L patd o, of

these in the ap piég&{lﬁts.ﬁﬁ%gg g%%%%erdgg iggrﬁtﬂ% S\%g%%er 1'Ig'n

the purge gas m xture can be further nodified by

dilution with additional purge gas by the step or act

of m xing purge gas with the purge gas m xture from

the purge gas m xture outlet of the vaporizer. The

purge gas mxture or diluted purge gas m xture can be

further treated by the act of passing the vapor

contai ning purge gas m xture through a liquid trap and

renmoving |iquid. The vaporizable fluid can be fed to

the hollow fibers froma pressurized source using a

metering valve. Optionally the vaporizable fluid can

be fed into the vaporizer with vaporizable |liquid

flowwng in are-circulation | oop or a dead end feed.

For exanple, the vaporizable liquid my be in a

tenperature controll ed vessel and fed by a punp into

t he vaporizer and any remaini ng vaporizable |iquid

N a o .



direction. Purge gas 1110 from mass flow controller

1112 picks up liquid vapor through the porous nenbrane
woOhet7/irearsts |iquid intrusion in the noisturi per/usi@d0/008170

to forma purge gas m xtureasl140. The purge gas can be

fed and used in a lithographic projection system

connected to outlet 1136. The purge gas m xture 1140

can optionally be m xed and diluted with the purge gas

froma second nass fIOMqugh{ Lb § to form a
i ' f& ﬁgt (o}

di | uted purge gas m xtur be fed and
used in a |ithographic pfojectd st ¢m connected to
outlet 1136. This dilutipn c e usigd |t o nmédeita@IN a
constant flow of purge gagy f | ow MAHo19P &P

1112 through the vaporiz r 1120 d cap aid in

t enper _Fonkr ap. zer 1_opt i gnal .
trap 133@%1 ofg osé1 g%’% t |t8'ilia ﬁr ﬂ%i’ ?&%FU%C & I%‘éemm mixture)
varied, can bejus&end godcenove arly droplets of liquid

or condensatloiqu( nirat@,ecz;@dﬁérl % 51120. The trap
ul

can be a partigh&cdhid 6L 5 @ ’Ti|q trap and its
position chosgn to provide reduation in liquid or

particle drops. A vapor sensor 1%%? can optigpal ly|[be
positi oned dopnst peypro th|e | 6!1 N 12
Optionally a :ont gl 119 Xece

out put of the ' ~orrh138oﬁn@ modi f the puf e
gas flow 1110 through'hass flow controller 1116 to

modi fy 8;18 8"@1'11&1081 rge’&l gggcen%; grt | Q-%Emc g uatlﬁgn eﬁtgtartrate

di luted purge g
vapor sensor is a nnls?u? en or e purge gas

m xture 1144 can be prOV|ded at an outlet 1136 for use

inal e r..other syste

i hat u?@%@pﬂgﬁ% Igilft 8&%9&1}]19{59%»5& nfh(i-‘)s sta I‘ﬁex tcte 1c¥e% gynthetlc Scheme
114 (B) illustrates a purge gas nlxture supply system

that further conditions Sygdstidddnenieriyn a source (not

shown but coytd be a house nitrogensupply, el ectranic

grade gas cylji nder, a gas gen rabgr

t hrough a requl ato O\ ad Pr ier B to
produce a purlge g IomNiAéb t at frb\~ fl ow
control l ers 1192 and t166. The Pl fier 1‘58 can

i ncl ude one gr nore |ﬁdependent and separately
regener 3 r
[ anodabs ErpH Bl e BB o P RS B e
sensor (not shown) can be p03| oned be ore the
vapori zer 1170. A non-contam nating vaporizable liquid
1180, for exanpl e watkhcetamedinQ| Stageée (not shown) can
flow t hrough pressure regul ator} 1178, through the
contactor or nDisturizer 1170, a thro gh_opti ona
flow control val ve~ Qat i gnal SR e
1176 and tenper at tra €er 11 Hire_g shg)
As shown, the @Hpori zabte I|qU|9 c@n flow\in a counter
current direction to the direction of purge gas fl ow
1160 f r@rBrighderoflimathdeR.4,64tdtahydrd-8 B-tehzsfdgrepidiém Hemitartrate
cont act or 117@! Ispigtagdnigamediate G88sE1N,00 MonWtolsh 46
1162 takes up liquid vapor through the porous nenbrane
h? forma gﬂyge as m xture 1190. The purge gas

98t & CPrYRysion AT U 8- eiencr LymsthyhR 2 ef-tetrahpdriont B dengo{di azepinium
t lemnipiriigee ©4R)-8-LH0rd-1.0MetRy1SET;H), B-detpmrﬁlﬁ\l!-ﬁ%ﬁéﬂlil{eq{ydrochlonde
&‘%g Hgahprn1a di luted purge gas mxture 1194. This

ﬁ ?Yon can be used to maintain a constant flow of
pur ge IpdMagel @@gmrmhex;:mam pinz€R)- &&Hl@roanduethgmz a14§t-ﬂeﬁahydm-1H-
t
R O B R S PB R BBl B o plorp dgrotnt-
environment 1192 that can be used to maintain the
tenperature of the generated purge gas m xture 1194 in
a tenperature range that avoi ds condensati on of vapor
in the purge gas mxture 1190. This tenperature is
above the condensatlon p0|nt of the vapor |n the purge

o I " . o
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l'iquid conposition 1464 that can be used to control

the activity of a photoresist, or other |ithographic
wohemiieed17coati ng can be supplied froma sour cectmsko07/008170

shown) to one or nore vaporiézers 1428 and 1432. As

shown in FIG 14, one or nore vaporizers 1428 and 1444

may be configured in a parallel relationshinp.

Al ternatively the contactors can be connected |n a

S 9 r3',4?§ te&gl&rdhgyﬁ%t ﬂ)e%%agﬁg ?t% gﬁ?@éﬂmﬂ%b hgm\{xg&’rg{e: ? :F]ddmon?]l chemical

e water a source cC
p r@sfms éhat myolved Brmateet (Rng-chigte- Methwa%)éﬁﬁzteuraluﬂro 1H-3-

MBErshitping §fes bas%?aﬁd ﬁﬁgly](ﬁff-é-chf&}@ﬁ SRERES etk Q:Yraw Wiyl3 -benzazepine

143 and. through optional flow control valve
Obvdepeiemds e s (g ahionrl messl dnd. %—@%‘a}dgruflé-benzazepme
t hmsdumere hﬂ:ﬁaﬁ@dﬂa&ﬂh&i GrdleD®enit & Elal piFi@icdtiod Wiy dryﬂséﬁ&auon from ethyl

th h 4 1 fl
LIS AR AR 04 60 L B0 B

g agmmc.hztefwa@ nsolrtesisas falcopstatioe tsoldd Andrtypiehlly hafarr gpbirgla@rity of about
146@0‘%&8& Uhira pInllthf Ql?dﬁ 595‘%%& 11%'1% ) IIIQ g(%né’l meo%?r%‘nts, achiral purity is

fromth vaporil za t he por ous

maby a%é of are@qqém\ﬂa*p‘élrrplz@rlgr AHabeut RY epmgrearsr forma
IO urge Oms proc¥dset for thd §fbparkfiéh &QRpstéhlﬁﬁﬂbhéﬁ@ﬁz RS -§¥rahydro 1H-3-

o ot s

l%ﬁhydﬂﬂ-&Hﬁljbcg@az@ﬁme hydebeh@idt 4eBe @ pdrtedih PQTghateyt ﬂihﬁhcatlons

ur as.. 1
coné)% }rar)gg%%aﬁg\?\foc%ﬂr?ﬁbéﬁﬁ ) sfﬁ% eg' 5‘?‘0?@?128“’}8?”& “Rhy1-2,3.4,5-
P mtrgby‘gaéHiMB@zaﬁame badroghdoride demthyduatehwasesreredaising the anhydrous (R)-
I 8QHIoRS-Pimehifk B4, 3001611t B ¢lird @H@ tLé&i‘z@ﬁE@ﬂ!}Hcher%%‘?&k gpzsence of

syst entonnected.to outlet 1488. This dilution can
uSERrOP gyt anthcxelohs e é‘ﬁ@er £1 BiRRosPhefR Rfgdregss: f r om

mass f Iiohs ﬁﬁxmbééﬂ dig@lovérdd hat (hy-ewgmrd-h%e@ngm SfEHﬁﬁhydro-lH—

% ers 14 444 whi ch c ture
c ggrsz azg?lmtuﬁ"ae o %%a e can §>e c%hvegﬁcf ﬁ? E?ﬁ%w tq..&g-%— methyl—Z 3,4,5-
wietrskydyod Ht3-bomzezpine hydrh@lmmémilﬂdm&rwﬂﬁmvambm ofifeyfree base and
b | f [

q'ugg\gtg%{n?g%ﬁ Kga éro\&}gé ggrfigézhz?‘rg Jl#he t%&%’g tetrah%dro 1H-3-benzazepine
pé’lctlls‘tlfe filter or a liquid trap. A vapor sensor 1476

can opth géhdtal )(Rp@-cmﬁd-t Ineas 2 AWt EIRAr- P 3tlQ:§zazepme hydrochloride
SQTP%‘X ers. CPt onal pressure transducer 1472 can
b

'i?é?jpm@? FSPREHStRSt put of the vapor sensor
1476 cap reerdainkitiRea- dMohhl-ﬁ’i&ﬂ@l-fZBQ@M -Cehiahydpd- hHrbellM(Qazeplmum

a vV

AN RUNTE v
mai nt ai2h ceractpgiesinterbasd @h—gcvthW"afbmeth}ﬂr?-ﬂﬂ%S-¢hhiab&ch’d-1H-3-benzazepme
P WAt $13S thBTpXdstHce of $8Rr toRbnDER) B3h1dTD )ﬂd-ﬂétﬁ‘yl %‘,@95 %ﬁhﬁﬁo 1H-3-

F’OVI ded at .an outlet 1488 for use in [Tt hogr ap
Y

8]2%%??}“811‘1‘3’ dpehigndenindt her syst em t hat ut| lizes
pur gi ng) \btytsfhll&nr@l.th@ﬁ?)gaﬂﬂdi‘bxtrﬂé’tﬁyl 224,14 Sﬁet@aﬁdrmmt%&lzazepme

S Hf&g%léryd%% eg)\?r\fn?gf&cx ro-f—me%gg? 9 glb tﬁ{rqyd.rdp fé%é%g%zggmea
I hY@P@lm hpinfwtlate. The t enperature of the apparatus
can be (ﬁx@ ‘B§s%rlha§ Ill’sgﬁrt‘i&@aﬁ'lytuggultlﬁ Hgﬁlraq ﬁié ﬁlecflemﬁtg%ate sialt is. aaueous

vaporizable flu has a vi scosit prevents |
i RetRYIRIFRramaten dn m%ﬁtalh@rasﬁﬁou@ch@aq whee adespupePHwas gsed to neutralize

p msssuﬂ&oanﬂethﬂsz @4$&9@Jhy%a$§yér§o @}hfzgﬂlﬁxhﬁxrﬂenﬁtgrtrate a difficult-to-
pr ovi f.ficient vaﬁohof or the pur gas mi xture at

t FR28, e ﬁl‘h‘b‘”ﬁ BRFPYE Yvﬁv%d‘ﬁﬁméﬁﬁ aﬁswgmagbqnﬁ@ can be used that is
t esypreially &eeofﬁnytehﬁlsappmeatemachﬁg the ditat bABER)-8-chloro- 1-methyl-2,3,4,5-
tg@gﬁj; i bdna e _about .25

cous ecﬁ%ggles’n% r111t SZ%glgg rlgegg\tgﬂ'lé EEEIQF g'%%gl on. 1? was alSo fC imci tﬂat ethyl acetate
enbodi nents about 35C, in sonme enbodi rrents at | east

about 500C in sone enbodi nents at | east about 600C,

and in still other enbodi nents at | east about 900C.

Fl ow rates of purge gas through the vaporizer or

rml sturl zer can be at | east about 20 st andard liters

o o Y T L o, oy I
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purge gas. Contam nants can be characterized as those
materials, atons, or nolecul es that have an adverse

weht@waroan or result in degradation or uncontr®tiras82007/008170

nodi fication the optical prigperties of optical

conmponents interacting with the radiation to forma
pattern on a substrate in a |ithographic projection
apparatus. .Versions of the invention provide a purge

gwas Mdml&l@s&i:ibﬂhf\tﬂ; ﬂs{é@xhlfhe ékteﬁ@%ﬂngﬂ@i]izg&,l ddnBi ?nd c{_')ﬁtallizing to
C a a a egrade or nodify the :
ogi‘z_’?ng‘f%h?%f’ﬁ-@% BrE e iear e S Harentne hysrocidonts
veamihysate t Réylnsege vgaslso donnd ipasichiedpuse il foraitsolhQ6h of

P&yt el . t.am.nants,..in still

b nlok b sl B el 160 AR P PO B miomdr P 3.4

t ey drsHi-drhepsasenine lgdrachlerideamsbyreste.s can i ncl ude but

ar e NoSorhd EhtoBmdrds $¥thd Resent 1l1€c@1§§1t§ Rré)?ﬁ% g}e?h([:&g% EL 1e)rre%éring (R)-8-

grLat i ngs lJicle, reticle, or ot

c%‘?%%‘ﬁ g‘ﬂ‘%t’%ﬁ%r#a‘t"gﬁ?ﬁa ydiet Hyd-benzedsping BGl bemibydratsedprmoda (I0):
conbi nations of thesg. The cgntam nants nmay further be
characterized as tho t hat \orm a sub} nonol ayer or

G HoI®.H0_to| abheyt 50

nmore, a nonol ayer or| HOXE X
Nyt ¥'rig| from t he

nonol ayers, or thickler f 3

contam nants interacfting wth the optijcal conponents,

such as byadsof tion, chenisorption and or

physi sorption, chenical reactid®, chenical reaction by

I nt er aghipPiRinphiidone radi ation beam or any

conbi nation of these. The filns nodify or degrade the

t r ans MYERFNE §-dioradtinghyl-3, 5.6 adtahpirp- 1HctdnboaaépihiomUifmitartrate of

ahe &Pt i on of the radiation that interact with the

conmponent requiring in a change in process paraneters

or replacenent of _4h enentQ t @Hmaimt AT nN\Hewyi el d of

the |ithographic cessyt H .

contam nants gy k€ det €r i nedobByochangey i 0™t hé!

optical properties of:ithe optical conponents with tine
o her t hods. such as thermal desorption and

o Lo Bl B, PrErenc avare PSR RARI iy orm 6 biphasic liguid

XoANL £ 2SRk o VA Op per b iR B C8fprisig (15
lo - 2 V. FI14L :

sensors. b?gg‘%ag& ' xtﬁ%g’ bﬁlé%aéz?pé?eg?f?%’gfml?ﬁ[ég‘i nventi on

can be treated to reduce vol atily¥ contam nants. For

exanpl e, the vaporizers, Ymejstyrizers, and other fluid

contacting surface can be hgatg Ha sufficient

l ength of tine at a tenperat af figient to

subst agdakainb Yhe' hat. vol atilize. at

L eaper BB 1Bk W e saucous e
@g PRYHHE BEWFL h cherical |y conpati bl e aci ds,

bases cormading tezeHy aceite FhaSedRh Al inQhk ﬁgseh&eo?ﬁvatér od fonin an HCI salt

& '-c%lo'?&-‘iiﬂndé%”u.'ztayd‘.}’drO)gdg” ﬁerom de or ozone gas, 0

deconpose. and Perby e’ TEeMEY THRsresrerive pderesnthe rafioed sater to

(Rfagientlsmethylehs, 4.aparahydro-1HsBbédaeichink $€at dast 1 to 2; and

appl i eatimns e et 108 contam.nant-free gas is .

r ng r@(EJI. Fo% pur‘%sglzg?@ X?Ar?l(le%%?ensleéﬁn‘?"] Z%n‘{;é-ﬁettqag}cﬁrg-éHs-benzazepme

s E’;’é(’gass:‘ﬂﬂ‘g"ﬂe‘?’?f -3 Sdettphydror Ha3-hingbagpine G1C] amihydrate.

havi ng contam nant | evels of no greater than about 1

ppb. f;luslro e %%s S i ncl ude_i,nertg%sses such as nitrogen

and argon. “AP8Nget 9 R ARnthe HRH salinf kR)-grablorr bmethyha 3,4,5-

YA ooyt gt A i L

agprlg'ig{:og??gr??nsgéc%?nﬁr?ﬁgfhe%ﬁxd?ﬂ%rt gases such as oxygen

are not contam nants in certain uses but are

consi dered contami nants in other uses. Preferably, the

purge gas m xture generators (and vaporizers or

noi sturi zers) do not contribute contamnants to a

purge gas. Exanples of contam nants may incl ude

hydr ocar bons, NOx, SOx, or others. For exanple, a

purge gas containing no greater than about 1 ppb (or

A NN PN oy L




10

15

20

25

The follow ng exanples are neant to illustrate
particul ar aspects of sone of the enbodi nents of the

wonvenkean. The exanpl es are not intended to | PaTuSkdee 008170

scope of any particul ar entsdi nent of the invention
that is utilized. Exanple 1. A Mykrolis pHasor(r) 11
menbr ane contactor (now avail able fromEnlegris, Inc.)
was tested as a vaporizer for the rel ease of

non- metsiAR emBYEhRER 'bpﬁ’ig @Qéht sikfitdn é)?m&géds bt pr%Paring (R)-8-

menbr ane cont act or does not ease contamn

nEy BBty 4r§ote§%1ufi@ Hhdrererenies HA heatndrate efdfprmula (IT) wherein

S teBadtRr (ih 88 Sohthaihg btep & subfitiafly dikdolven il ‘@@@ahyf fbtate phase
hydroczlébon a d sulfur co ou ds The so %

was cl eAFEY ¥ °|dg%\feﬂ\'76‘fa ngf&ﬁtﬁﬁ SI9|‘ nt in an amount of
r ehoue 8 254 to abire 2&cdpewsighent aI set up for measurl ng

ngggr (16‘?6% enlll%d rpegiéslgtﬁ?ég#% Imﬁ ?x ?t%?pa%etg% l%l s& 1% poresrg:nt in an amount of
rrabm#ﬁ#%‘tohbotﬁrlé{s‘@uweghf the gas upstream of the mass

fl ow centdnd érﬁfod{tx%: ) the%t%rgh@@t?x Ph%@gtetpﬂ d{ﬁ% é}gé%hﬂntan Gmount of
flowrateo he air through the umen si
P(“lA)tOIOtS%NtYEHgP‘fl er was used to renpve

C ont amm ajiﬁéerﬁb’dd[ﬂlérﬁkﬁ-‘ the et MEthe AN REtalcPBadehldSOlend ih ah @mount of
prod ug% DA purge gas. A pressure gauge upstream

of "Th @s?gl was used to nonitor the inlet

pr essutSeme Anibad;kpme'sﬁtlm gres@q invaitin prasdels@hiodsdor preparmg (R)-8-

rr@hl@ltoaf -Hne&@? %4#6@% g 1?—9—;"- €l anﬁédrf&e Iw(:h?e?r }I(}Idéaté of Formgla (IDwherein

vvﬁteé’ﬂpha*ﬁ bq%éeeﬁuwae subgtapipdly emplsipntfrrs. pHasor | | d uring

this t @sine ehiB6@nRHE B HO BRSO E@Eﬁtﬂﬁ%r&ﬁdé‘iﬁétﬁ&dérf& aeeﬂatmg (R)-8-

dest ab he detectors, Chroma ra
B Byl g B SR -3 b B rS) herhsFRSs b oronle (D wherein
DéftegrontastingGEhFd IR} athaempEaitretod 2bRASUT & abber 25°c

concenty at.i f h arbons a d su

he. pricne eaPo el B Bietplt i 8o e BER Gt Higharne <0

u eedr%bnetbmbéﬁﬂr%beamm&béfbbmzm Bal lfemnh)(doamoﬁ.ﬁ’mtlla (IDwherein
We@blrlﬁ%(é%&a&nﬁ steB\Q@l'h tl%elfoﬁﬁt)f 'anel imt to 1 ppt

concentration |evels. 7 represents a clean
background readi ng of Iess than 1 ppt of hydrocarbon

cont anim sdrieSerhtsdiientd) @)@Zhﬂr@-l rEJztﬁ%d-ZSB 4 Qnén%%?&}kﬁ HLA8enzazepine

R Bep e BT, b S B Do gt 355 e

Ther ef dn samd drebddassits, (BF8-chl@pdl -1Oéthy1yAB, 46 aétBdro-1H-3-benzazepine
c | e i.S |nt CDA(r)
ek RS AR L AL sl Sl AR 3008 S P )
cI ean BEek Pfsumtqnéefcﬁthy@a@raw er <P1in "@!mnge(ﬁ d@ulltffdun Synthetlc
CeBietd ANt s using the GC/PFPD. FIG 10 represents the
GC/ PFPD r eadi ng downstream of the pHasor I1. As shown,
bot h readi ngs are basically identical. Therefore, the
| ess than 1 ppt concentration for sulfur contam nation
IS mai ntai ned when XCDA(r) is flow ng through a
pHasor(r) Il1. The pHasor Il1's effluent contains |ess
than 1 ppt of non-nmethane hydrocarbons and | ess than 1
ppt of sul fur conpounds. Therefore, the pHasor |
canbe used downstream of a purifier wthout effecting
the integrity of a XCDA purge gas. Exanple 2 : An
Entegris Inc. pHasor(r) Il menbrane contactor was used
to humdify clean dry air (CDA) using varied water
tenperatures, CDA flow rates and CDA pressures. For
all experinents, the pHasor(r) Il was cleaned to
renove vol atile conpounds. An MFC was used to maintain
the flowrate of the air through the |unen side of the
pHasor (r) 11. Deionized water was used as a
vaporizable liquid in the shell side of the pHasor(r)
I'1, which was heated using a heat exchanger. Wter
flow was controlled using a regulator on the outl et
side of the pkbsor Vﬁter tenperature was neasured on

______ Y 4 " o
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t hereof which are useful as serotonin (5-HT) receptor

agoni sts for the treatnent of, for exanple, central
woeowanes1syst em di sorders such as obesity. BACKGROSNID7/008170

OF THE | NVENTI ON Ser ot oni n 105- HT) neur otransni ssi on

pl ays an inportant role in nunmerous physiol ogical

processes both in health and in psychiatric disorders.

For exanple, 5-HT has been inplicated in the

regul ati on of feedi ng belSanihefic SGreltt 1.5 bel i eved to

wor k by inducing a feellng of fu :Hness gr-satjety so

eating stops earld )

It has been sho

the 5HT2c rece@tor 3 g

control of eating andsin the anti-obesity effect of _

d- f enf [(Br-&Ghleeo-1Asthyie, 34, Hifeﬁ@hsfdwemueﬁzd[@]a@e)sﬁﬁlﬁﬁ $eRhithirate

hi gh density in the br diiml{wittablnerinediziae |1 nbic

structures, extrapyranm dal CagihGR¥NsO¢t hal anus and

hypot hal anus i.e. PVN and BHWiarsdlgsedom nantly in

the choroid plexus) nI?(JE(? %gr ssed in | ow density or

is absent in peri phe & a selective 5-HT2c

receptor agonist can! thyl 3rsiate pPREefi ve and safe

anti-obesity agent. sI%F,: 8BS HT2L knockout mice are

overwei ght with cognitive inpairnent and

susceptibility to sei zurExyf Ht he 5HT2c receptor is

recogni zed as a wel | -ac NE &t 528 get for the

treat ment of obe3|ty, Ipsychi 2 i & and ot her

di sorde{Rs. In view of the growi ng demand for conpounds

for t helRosReaiercme Py L. 265 ey ol k- -behzpiglazhEnSHEmBy drate

receptor, new and nore effiifbisEht.9-6He@s to

3-benzazepi nes are needed. Mah, p? cHsses and conmpounds

descri bed herein help neet these and ot her needs.

SUMVA .

inter r?g éﬁ?@?ﬁg# ( £E 1J11r es eQ‘Fth n‘ig%g%"%lﬁahgﬁré’ ik dbgpzapgpine
thﬁ@l}y @Wﬁ‘f‘?@ﬁv‘df’estfﬁ@'r@%lﬁﬂ reactigesreng fug putifi@tion operations. In Stage
t4y %@4@%0—91&&)91) L@&:‘hﬁ)r@—{)rog 1Wn1Hr%ﬁlu§I cqﬁior%;? %&gs used%o form the

ot her cen ner vous

esi t an
agkb sf%) éﬂ%ﬁeéﬂfmg W\i‘é’l‘i‘fqecb’ﬁo%Pth?P@é@g -’«5n‘t0é/p O%EN desired
pn:mtlesse sRh&dxlomtlemﬁmﬁl-ZiB a3 -té@hy%elﬂﬁﬁib&gza%pme (free base). During

Qs 3 At Lt H-3 benzazepi ne
S L P il L N S eriog i ol

It¥0 §‘6ﬁélhé4ﬁ96ﬂ?fffbhh@mtalrme efopicunghly purk dinallihtarnidd)atd, 8R)-8-chloro-1-
nktehyR2 @W&W%Fo-lﬁzﬂo@ gﬁﬁ%gl t%atg: ?Y% Msfw-%ﬂoro 1-

ENT. The processes an erne
f‘}?éhyg Eé sf‘%m?lﬁg@lm‘@ﬁnzgﬁa azgpisfum Hemitarhete yrae penvettéddn adigher purity.
fThehighlyselpaive iresong e tisin®f -(FoBAM cdcld dhd s8@kdsRre @RRtallizations are the

GRSt T AP g APt emabydro- 1555

QWHIFed di sorders such as obesity and ot her central
nervous system di seases. In sone enbodi nents,

-~-chl or o- phenyty- et hyl J-*-chl or o- pr opyt y- anmoni ur n

chl ori %“ﬁ"%“t’c"ﬁéméPaflfﬁ"ﬂ@ednﬁg@laﬁeaﬂetaﬂbby wieofspefitir exhinplés. The

GflloBirgtthkafipted argBitEh fof iBusttatirelpBEgoRY. Q{d(&%’é &t mt%nded to limit the

nzazepi ne sal and a crystal formt

%é'grfqg\’fl i orgaé’g‘grgq]’f’%er 0‘{ ?Fél 1 the et wifl W‘lbfecwmmwdsty@ff noncritical

Fopmetera which camte smhgal drieidel (@yielddsSalA88k dathePGhits.

Pat ent Publication, WX005/0 19179. One particul ar

Erocess has been disclosed for the preparation of a
®rystal formof the Conpound of Formula (Ia)

ERarhpiE 1PTonRbrsfor Rk b gt gygg,q

rg)dr?ggerrent s have ngw Eg{gﬁ | SC oveﬁl‘glggt%f@go?4 §El°r°pq'enyl)ethy 1

% FO¥EEses useful in the preparati on of Conmpounds of

Formula (1), salts and crystal formthereof. These

i nprovenents are descri bed herein. Conversion of

commerci al ly avail abl e conpound,

2-(4' -chl orophenyl ) et hanol to [2-(4-

chI or o- phenyl) et hyI] (2 chI or o- pr opyl) anmmoni um

.
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C11H16C 3N I PC: HPLC purity Cn H16CI NO Mol. W.:
268.61 for information only Mol. W.: 213.70 In sone

wentrdizesnt s, the product that is prepared froRCHUSR@ZO08170

is not isolated. In some embodi ments,
| -[2- (4-chl oro- phenyl ) -et hyl am no] - propan-2-ol is
converted to [ 2-(4-chl orophenyl) -
et hyl ]-(2-chl oro-propyl)-amoni um chl ori de wi t hout
i sol ati on, Stage gy - Conversion of
2-(4" - oph yl)ethanol to (ghec GIlor o )e
br om o@! Stage 1 the 2Ffm - 3 o m + H3POs
reaft’ed W th phosphorous tribronm de to ﬁr
)e he

2 R e e neh ”LW@H e
need Mni vmn 16861 acti ve Hol. V\entzmﬁeme enbodi menwve.:aig.she
present invention provide nmethods for preparing 2-(4'-
chl orophenyl ) et hyl brom de conprising reacting
2-(4' -chl orophenyl ) et hanol w th phosphorous tribrom de
f BawMatenialsand Yielder conditions suitable for formng
21(06 KeChl Or @RiveRiky et hyp Jarhmﬁenylmaa&rtememgqmtm s,

t(8 - chI orgphenyl ) et h brom de 1s prepared by the

n2EABEEC onp - iTYey eacthospfoseus Aribrortids ophenyl ) et hanol
\A/0I5199|§[Igosphor ous tri brmmrﬂew:ﬂert he absence of sol vent.

3g:igégar ed%g({fm‘ﬂ netz%' E)%"C ’%ﬁ&ﬁ? Wh}omlgy&rgg o e

2 (4' - chl or GBI9hykldet hassrylcomedtéd)phosphor ous tri brom de

corrpri sing the steps:addi ng phosphorous tribromde to

2# 4' -chl orophenyl ) et hanol at a tenperature of |ess
2y Bificierg0C to form a bromi nation reaction

MTkE V618ine aﬂﬁleh@a%mm D et OHA Zl@lﬁhﬁlerdbﬂéﬁl)htﬁihdﬁhtéﬁiﬂg haterial or 758

ratur 20 C about 300C_.and
o st aed T Sops o Rsaids P Gobfaosah GoeoiBeot Hepout
85C. In sonme enbodi ments, 2-(4'-chlorophenyl)ethyl
bﬁgg%gsenéseén?&(elpar ed by the nmet hod conprising heating
the brom nation reaction mxture at a tenperature of
about 2B0Ceacteraliigd WIDECerttd aicaustin famubbentodapturettBregas that might
t QNG Alrkh Gndf rescnam; acﬂd@@ﬁfm t&lcﬁ&ﬁ}é}x 1)°etﬁ£991r(§ oo'Id“g 99 Froles, 1.00
enbodi nent's, 2-(4>-chlorop ?:r bromde is
pESHYP- e?ihedﬁa‘it%éoﬁ‘é‘ttﬁ werecceﬂlﬁai FOS‘? g The éaeii REP msi line were rinsed with
b b%%ﬁiﬂeqn Ol BHEY, atthBkixéed Wereadiredted ﬁﬂpﬁ&ﬂhéﬁb&l Offo @e@Ubled solution

5 BRI S PO P 128l D SRR S
C ogmptor sontgptDwerd mambdimadap id 03Q. ) Biehgdulting oerctien wishighbyrexothermic and
e W&Q g&rfﬂ%ﬂ% 3{ ﬁn Qéfdmﬁﬂg@vﬂ&%%ﬁd @RF%Jatume dg)"c The feed pump

rsin e steps: dg
gl{mq \Bastrﬁ)éeqﬁv*lt @fcg)hg n(?% %{@g) and the nnses were directed to waste disposal.

2: Tﬂqéres&lhh@feﬁ&{)lﬁﬂltﬁkﬂlﬁto\g%{he@tfé@fH pi® @10"% td WQF fuad éifrﬁn@\fvas continued at
St ep el P22 Ay DO rian SR AR e rebifihatiure was stowy

phesel @rgd° (7 onei°’Cpbas €0 mmm (85 tbg7 5 mmutes) and stirring at that temperature

2+ 0
2o LSPGOy OSSR g i
b rTbﬁfqaetOblfeathéomeptﬁ asrecopled i 2 friand thee a Saronie p%@e ERpptan mixture was

AP f&h@eﬁcﬁo@éorﬁﬂ?&m@(ﬂm b HiPL8 etk dFE3! %@reaétfbn%%re was a thick
errbodl ments, 2-(4'-chlorophenyl)ethyl bromde is

PR eREOB: RJBSHIREFETH 1 AEAIYEF iGN es charged with purified
C QU (oss ngcg)h ah2 re(célvchdbht@ﬁt@ weftasdyled & Hyd°AD BB &hetidnSmixture was

Sgrbsst cre JF]r m rtlz()epxp Eécrt]c))/rltj) -Ii} elvBr 53( rzhr(ajtg s?fgcgﬁtglsil%\ﬁﬁ %Flpggm the stirred
p moeiVer agtegtsatiaiont E1°Q, Thelfee«rlsertcgnttmtewlmewv.tﬂrmqﬁ o840t and filtered
sufficient to be used in the next stage w thout

further purification to prepare

| -[2- (4-chl oro-phenyl) - et hyl am no] - propan-2-ol . In

some enbodi nents, the | ower phase conpri sing

2-(4'-chl orophenyl)et hyl bromi de has a purity of about

90% or greater In sonme enbodi nents, the |ower phase

e gl bromide
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into the next step without further purification and
W t hout isolation. Sone enbodi nents of the present

wonvenkesan are net hods for preparing PCT/US2007/008170

| -[ 2- (4-chl orophenyl ) - et hyliam no] - pr opan- 2- ol
conprising reacting 2-(4'-chl orophenyl)ethyl brom de
and 1- am no-2-propanol for a tinme and under
condi ti ons sui table for form ng

thhugfaﬁ é)o ]gng nhggl)rf?erzeaec twg:x v%'ﬂeﬁ%h%d&’n%@nar ]%ur%ied%ate% (0.085 Kp),
| afjdth¢ Washirige mereasse trowshitlyd Glter indd tho maprans prodict mixture. The phases
S%@x%taﬂ@\tvéc@dolsXpa?até 5@%-4@&@ eI‘hf:| lgwér%ﬂgseqmqulﬁgarﬁcﬁm the upper phase. The

[ -[2-( | oro- phe]%q) et amno propan- 2- ol

]{o@fgéprélae W?g}xqﬁ]ea Ak Hﬁ%’f'ﬁ@bﬂg q %&1 -chlorophenyl)ethy] bromide,
2whith wab tefedddb 6butink €infipbut 98 O ﬂadzmday corrected).
| -am no- 2- propanol for a tine and under conditions
suitable for formng an alleviation m xture conprising
1Ek2mpl-2¢€ r(tmaphamjlz)(m-ehbyémhywthp Bypaidede 2-(4-Chloro-phenyl)-

Sg‘[@“'?gggﬂf‘@%aﬂéar% 3]/1 °5}ﬁ"no] propan-2-ol is

pritegetiosd by t he net hod carjrmu"snn;grrt he steps: adding
wat er to t he al kyl ati on ) Ektaction doapluerss ng

1- [2 Z oB0- %%‘ et Phving ity Arspiropisr op M
for | phaS| ¢ edietilationi ng

| - Y- (Z- chl or o- phenyl ) - ethyl am no] - pr ogah2<ol from
t he(4be etstemylﬁn Xt uf,A,Nh th an extracting sol vent
corrper‘%y 'g@ % 0l UM Wto78.6t m a new bi phasi c m( ﬂ?lat@d)

C ONMbI S~ rzggessenu ally of an aqueous | ovverM ,

an upper phase conprising toluene and |-[2-

chl or o- phenyl ) - et hyl am no] - pr opan- 2ol ; separatr ng the
udfR#Ftigase conpri sing tol uene and

| -[2-(4-chl oro-ghenyl ) - et hyl am no] - propan 2-ol from

the agueous fjower phass; aﬁ?JIT ter/@ﬁ\nbe
upp cp%r gi ngst ? NH,CI° + 80,4 + HC
| -d;264- chl or o- phenyf" - Cét Vﬁ’ I j’},@pan 2- oI/Ey

azeotropic distillatjon to 3)Bedmsaiisokati on conpfi & ng
Cl,0S isopropanoliwater

tol uen@nbgtedy IWt 118, prop

[ 2- (4- ©1hl~lra€lw?heny - et hy? am no] - pr opan- 2- gg hesgg{re

enbodY

I -[2- (4 chI or o- phenyl ) - et hyl am no] - propan-2-ol is

prepared by the nethod wherein the solution conprising

| u [ 4- chl or o- phenyl ) - et hyl am no] -
p gﬁ ff“@? aé‘fit‘é?l{iazeot ropic distillation contains
aboutkeg2% wat22r8 roled essl-Alminsdpwpemnddodi nent s,
I - 4 chl gr yl) - .
OBt oy ) B AR BRI Bk o,
tol uene and | -[ 2- (4- cHIFATSSEFEAYM35s38) hy| ani no] -
peaPaA} 2-ol after azeoftgigpec distillation contains
aho 1% wat er or Iess me enbodi nent s,

q lgtfig4 chl or o- phenyl )= %ﬁ?ﬁ%ﬁ no] - propan-2-ol is
proepaKgd by 1t3vemered hodNMIBimssthylidemmsdd (DIMAN corrpri si ng
tal and | ) -ethylam no] -

?o%gﬁk%z ol SI%O[tré(r’lgazeo 51%1 Qﬂgﬁq‘gtr Il ati on contains
aBéﬂtKg) 5% wat er or Ielsepronanolsorre enbodi nent s,
| olsgs ﬁ(‘é chl oy gr fheny! )B%m&mpﬁg']ﬂ)pft . Zc%l&e-pfoﬁyl)-,ammonium
prepared by the nethod erein thé “sol’'ution conpriSing
t 6PgEde and | - [ 2- (4- chl or o- phenyl ) - et hyl ami no] -
pr opan- 2- ol after az e ofprédat nélicsirédid bt 4BaygoNt ai NS
about 0.15% . or less. Li sone enbodinents,
| -[2- (4-chl oro- pr'r’enyl) et hyl am no] - propan-2-ol is
p VemmeEffizienche net hod conpri sing reacting
2-(4' -chl orophenyl)ethyl brom de and
| -am no- 2-propanol for a tinme and under conditions
suitable for formng an al kylation m xture conprising
| -[2- (4-chl orophenyl)- ethylanm no] - propan- 2- ol ,
wher ei n reactr ng is carried out at about 85C to about

A NN N N Y T L
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et hyl am no] - propan-2-ol is converted to
[ 2- (4-chl oro-phenyl) -ethyl ]-(2-chl oro-propyl)-

wannaniestrchl ori de i n an anount of about 98% OPCT/US2007/008170

greater. In some enbodi nent2, the anmount of

1-[ 2- (4-chl or o- phenyl) - et hyl am no] - propan-2-ol that is
converted to

[ 2- (4-chl oro- phenyl ) -et hyl]-(2-chl oro-propyl)-anmoni um

chlori P Q j S, - .
(2. Ca- &y ER R desty e PE SRR ER o sorne
c atsripldmoticorrpateshiar asday) or 137ee pilédefblorephayyl)-ethyl]-(2-chloro-propyl)-
Na fidBLRYh RERE E e (x?o‘-i cordetladbymta KR bé} 1RQNE

enbodi nment s, e mol'e ratio of iVN-dinethylacetan de

to I-[2-(4-ch|oropheny|) et hyl am no] - propan-2-ol is
alppetlessdacriprion or | ess. In sone enbodi nents, the nole

| ReaioR 12 EBramB AL # 4 Py Beyaite 52 fl2-(4Chioro-pheny)-

ahmumnﬁnqlnopm»amlless In some enbodi nents, the nole

r atio oa r ac'to\/vxgé ﬁl laa 1;1 T g cﬁ 1.71 K oles, 5.00 equiv.). The
-[ 2- (4-chl'or opheny AM 10 pr opaﬁ 722 ol 1%
ab@e@r epnntsgvere b?ateldé@ §5'91)°ﬁ: s’@mﬁeeé phodapndhnswere h‘éSﬁﬁfW@l toluene (0.50
b Qn@fhe ﬁr\léé Qésﬁrﬁxte&l\fd ﬁﬁ@%sﬁ:rf}lﬁ%saﬁ OTo the reactor was added 2-(4’-
C oro en e am _no ropan-
SBop s BrTool G0 K. P ATRIC o B GRHE Mot cortenisd fsiagses) over 45
r ﬁ{nhtﬁes@flhﬂé the sﬁxlrrﬁﬁi Hﬁb‘tbﬁé‘cﬁﬁeﬂm vitge In@intained at < 100°C. The feed pump and line

I 4-¢ch| et -2-0l i .
B%fﬁrg ecg x(tg'EoT 5% E&Y 4&?5% ?rﬁy g%ﬁn%sgg%g d]ll ﬁ%gd 1§\’woasteI d?sposal. The reaction

[ Enitdreoids etimeda 8511 09°Cefb9d thinhiés el therpeqoledpy lSO"Ca Mreiplenef the

c gdﬁg{rlc%ng]glﬁgé? g/Fsﬁrgﬁlé 591] tb Q'ertlﬂgea%f‘gx% %%et{%g (9 ?p lyf ?.ELC Purified water

qivap edied (1@ Kghwhilethg stirfed redetas contertiewgie )magtthwdj at(79-75°C. While the

C i Qe RE R RYhek it E3HRRL L B8 hﬁrnwleedlawo-wbatoﬁfénb%as added (1.8 Kg).
filtration. In sone enbodi

[ §ﬁmgc'fﬂs BRI ot f@f”lﬁ?‘laﬂ““( 4 E%WBWEFSBP%BW FoBRAtim Pl the layers

c I @pirde forSl Sphiapas. Gmehywéﬂ'hﬂuémﬁ b@& a€ wmmcswn;girilﬁamnu R@tracted with
t ﬁéc%ﬂdr}al toEﬁege eg I}‘f%g}{’lg eé % ) elt& g%%g Ipfn%olx)]%can be used. Toluene
sl.e Klgb wad riemofgl finom gne[cﬁmbmed orgamc phases by vacuum distillation at 40-60°C and

C Igb Lelily Qte )dlsﬁhg}}/dn]resg&le Csruza%r%oﬂﬁrﬁ S )ver?ﬁgmllégﬁ Fischer analysis to
i 3
e

[ori rein reactlng IS carrie
t éﬁﬁé’r 1504 rénest thampare telyene was chtged to @mrocmt @me and the vacuum

eanAd¥aRas continued until the Karl Fischer analysis was < 0.15%.

[ 2- (4- chl oro-phenyl)-ethyl]-(2-chloro-proryl)-ammoni um
chloride is prepared by the method conprising reacting

| Hedet{oh-X: (tlonrersiph@fi §4[3-(€ Chldreiphag]l)-ethylapdnn] proparalidi to [2-(4-
t *Eh‘?&% {;I%? %hgﬁ r%E Qﬁloﬁ%.kkﬁl)%m%rch?&ﬂﬂ' tions

sul tab

chl or o- Tp’ﬁhfhiﬂn)ed &eaRter pantentsc HECowasradisd . Nagimsivipaetamide (DMA, 0.119
Clg0 |i bl ﬁmochﬁ(ﬁédﬁ1v[)2foﬁ4WéHMyQ5ﬁem B)ﬁg) The reactor vent was connected to a

eth chl oro ni u

crci'/ %\F‘ffv SR LORPRIS h@yﬁéﬁ@%ﬁawﬁrﬂk?kﬁaée%ﬁa‘v%dqrglg (thrsgpsequent
bytebs. | THeatdcan .codtdintsvs')él’e heavlrwdi SE®NarR, then charged with thionyl chloride (0.690
[ %%?8@ 2 I0I s, 1 f’ﬁe 0 é a?!i ?% ;ufigcxen(t:lh lsl%(voto %%1‘13 ?%/111 Q:g%gg?d’] }egdpor contents
g rb3-60°C. Dqlngg)ﬁg aéqlﬂgqm mmgqptesslon was formed and progressively thickened but

[ 2exﬁzﬂnédr§|t195lﬁe piqﬁenﬁél:d It »béélr%séd%nt%%%@c‘t&rvﬁﬁytwuem%é’}mProcess

loride is isolated wt Purlt of _about 90% or
g fve]alfnélpeakleﬁ at s o BT }.reﬁ‘fn% hick reaction shurry was stirred at 60-65°C for 2-3

[ %loﬁé agdldhas eodMgas . &4 Eh)r:]‘ridle &f&h&l{&h@fbﬁ TRktQFeil 95 oBATHRA kd MBtermine
C ol.1 de | a ur i
g Ir%ag %r},corr]p tlgg%\_ﬁlg’ﬁg:o %Vﬁf% n was 1ca§1y %88 y tby%ﬁ’f?(? peak area.) The

[ 2- (4-chl or o- phenyl ) - ethyl] (2 chl oro-rropyl)-anmmoni um
chloride is isolated wwth a purity of about 98% or
greater. In sone enbodi nents,

[ 2- (4-chl oro- phenyl ) -et hyl]-(2-chl oro-propyl)-anmmoni um
chlorlde S |solated mnth a purlty of about 99% or

e ~ o s o
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exanpl e, cycl ohexane. The formation of the triphasic
m xture i nproves the volune efficiency for this stage

wand7akea7el i m nates the need for evaporating 8ETISE007/008170

reaction solvent (i.e., 1,23 dichlorobenzene). Sone
enbodi nents of the present invention provide nethods
for preparing 8-chloro-I nethyl -

2,3,4,5-tetrahydro-1 H benzazepnme conprising reacting

[ s%sﬁei‘ls@ﬁ' Lag ﬁl‘t&p@ nWe)reégtJPX\lxcl Th(: %]te ed sohdwr%u& wger]g: washed with toluene

| or Q- propyl )-amoni urn chl ori
t ﬁ ek &@nd e Frgeling BW?&’PPP&%%‘!JPTPW wag rsplugrigd i mgnxture of isopropanol

8(1othg) amh pﬁfﬁieHWateE (G134, Bg)t ghe ahyéélrsﬂﬂyhbemﬁzt@é ﬁﬁbﬁ‘lﬁc (80-85°C) for
§9 0 nment th resent invention
Een i "p“FSé‘E el & OB ARG BHeOPH RIS pFr i ~{lfoprs and stirring

viNaT centinucd atﬂhatrtgnpcrature for another 1.5 hours The resultmg slurry was further cooled

e G B AR by B D o
gtroduch was ’éﬂ?’@iﬂ s aea aftnh@fusfeatﬁ&? alerreaomr apd thetwel 28€ were washed
t@ltﬁﬁ%pélgpg%\tegﬂ p@xl@l@gst (uf.':{lo ﬁ'ﬂau | %4&& t@tgﬂ Uyl el %HE ) lfght beige wet

und congstlons suita ormn e conpou
f ¥ag frjed vaderyagipati? Pr&ﬁ%i 38fmltahe%m1e<§@rm yxpm;)éf%(‘bcrhloro-
m‘}mﬂyllieﬂxm(heldsrof;ﬁprﬂlf-ﬁﬂﬂémﬁkﬁ cHlof@REH P4 Qfn1 &8 pRAtY Bethy] bromide in

(t&g lf(sc%eg gslﬁgvlr?g?)g%?%ﬁ -%; ’rlf’?ﬂ?(g?etéi{eag?fﬁﬁa}'):ar nmoni um

chlorlde mnth AlC 3 in the presence of
1V2n§ﬂo‘§;*ﬂf‘i{e9@&ﬂ.§‘i%ﬁd§t a tenperature of about 1200C to

about C for about 14 hours to about 18 hours under

condi t Mﬁsth% tAveRHs Phase dort Reastiony]l wateximdeted e sespiditime with additional

gb“lklw(e .6DQH) fat “F0- 758"@ %ﬁlg?p?@ “)%tg Sf gﬁévﬁfﬁthé II&mbmed orFamc phases at
a‘ﬂ)g %\;i\ﬁ aé{a%tO 1%? 8?%&{ gﬁglﬁ‘s‘ﬁ)etﬁge%{[}%ol klngPWdfath@ the dlstﬂ%tlon residue, and

ng petes¢antent of thoresoldng solyioa sias vérﬁfwdltﬂbéﬂi()(lm 8y KaAEischer analysis.

I? me%%gﬁ?%otﬁtgrﬁ dé‘BPH?‘P' tggn erllngilve n‘BrngQ,arlrg Eeltae? 81, %lg) and addition of
géﬁl{lenp a8 hs)i ‘mPlfb‘PWP@@drmtlhb Bs<0fIPe. Repptanmi gasghen executed

C\ﬁﬂﬁ’ﬁﬂﬂm“%fang HofHofhehd.) Akds &éé&fr‘&n &)90% d1'0§ héﬂﬁbe%llpﬂ rtnﬁlp to be >99%

e .top phase and the m ase rom

o1 B SEofhe [e1E P AESTEs GoPlgd ROt areopansid].06 ke) wes then
[ ﬁdécﬁu&'ﬁt@erﬁlb%lo&@m@%ﬁiaﬁfthmm kdactod donkdna: bRect qme addition was

ase. Sone e I, e
PR B R T o S B et ey asame srongly
ceetn’fbemnd (161 Wemilhe regsh)tmgmxtarerwdshe;rrkxmmeiﬂq%asleadafnonal 1.5-2.5

tﬂ?ﬁrsttS b&ﬁﬁéﬂe ‘f)rcldh&%éduﬂﬂaﬁ&r}gr% (?39 g 2)?%){.(%9,82[%10{1)(1 chlonﬂe The solid

| or obenzéne
damfitﬁ'veSrtbiswa@fited by Gation; Sheuastas 6pd fbemthe prghuct cake were washed

Idh@blhgmpbemﬂﬁe&el (D(Tkga;ﬂ)trﬁéﬁah gnt&tﬂ@b -REHAHGL &?e/(:aﬁ&etg EaﬁﬁL& cake was

e botto e o e tri
BB A A ROl TR 20t iy RO broRiag Rl e B beia 42 (roliro-pheny)-ethyil-
dﬂﬁhlnto-mbpﬂbwm@s%@torge @n9 kg, 14.9%0td &nmaetmremhsphenyl)ethyl
%ggngghgggkggg g %% t he trlpha3|c [iquid m xture
contains 1,2- dic robenzene in an anmount of about
98% or greater. Sone enbodi nents of the present

|E3Mﬁﬁﬂé &nCBﬁ@féldﬁomI(hﬂﬂﬁongfheﬂf'lﬁ ﬁﬁl]rtg-cﬂlogp (ﬂ%ﬁdalﬁ’&lomum

nthﬁﬁig wherein the md asé of asi c
N [115 198 hipre-Lmsthx -4, 4 tetral ul%bslrm#ﬁmmlauplﬁemlmrtrate
an armount greater than the anmount of the conpound of
Formula (1) contained in the top phase or the bottom
phase of the triphasic liquid m xture. Sone

enbodi nents of the present invention provide nethods
for preparing a conmpound of Forrmula (I) wherein the

m ddl e phase of the triphasic liquid m xture contains
the conpound of Fornmula (1) in an anount of about 80%
or greater. In sone enbodi nents, the m ddl e phase of
the triphasic liquid m xture contains the conmpound of
Forrmula (I) in an amount of about 85% or greater. In
sone enbodlnents the n1dd|e phase of the trlpha3|c

e o o



sodi um hydroxi de. In sone enbodi nents, the basic,
aqueous solution is about 30% aqueous sodi um

woydrrazede. | n sone enbodi ments, the conpound ®ET/US2007/008170
Forrmula (I) is about 65% puue or greater after the
concentration step. In sone enbodi nents, the conpound
of Formula (1) is about 70% pure or greater after the
concentration step. Sonme enbodinents of the present

i nvention provide nethegs 1f96.crwr&£ﬁ{eh{9 a conpound of
For mul a (I) wherein thegg@ué@fctl ng solvent is

cycl ohexs e errtz)d&crrerajzs of the present inventign
provi de RHj @1° ) eparPHEyBeishiner 041 net by

2,3, £5-t ydro | FFbenzazepi ne conphi Si act NH
[2 (4-chl or Qpnyl) ethyl]-(2- cl

chl or o- propyl ) ~anmoni um chl oride with a for ti
and undeg, ;o84 tions suitable for form n§ Racemic mixture)
8- chl owmwtm%hyl-z 3, 4, 5-t et rahydro- | H ber@atiepine,
wherein reacting is carried out at about Mokt g%out
13006 acoRhE s®Bbodi nents of the present invention

pr ovpﬂ_e(»,;rwngm,dﬁgb gypepari ng 8- hl or o- lgretdwy| -4

2, 3, 4) Avebosd, bazhyteena-4o€+ benzag 'gu'r‘pbri‘sr A rQa i ng
[ 2- (%5 Ry A5 R=RIAGRNT ) - €T h# H ono c
chl or cagpecopydelorant noni ur m chl oride wth AIC for a

time and under conditions suitable for for niHegitartrate
8-chl oro-I|-nmethyl -2, 3,4,5-tetrahydro-| H be @&)ﬁg
wherein reacting is carried out at about 1 . S0
e Ragdvioeniabk apid Yibld present i nvention provi de net hods

f 9?0%% ptarelt ::i'»gﬁqg&hl Or Opy (g%azep heny eth 1% 2- chloro 8rog¥1|)—ammomum

Ehleﬂdfchl or o- phenyl ) - et hyl ]-(2-,

chI or o- propyl ) - ammoni ugg; é%ﬁ}l%qmtgﬁal yith A3 for a tine
and under conditions sujtable for formng

89/AP o- | - metdPL 2, 3, Aluminust CRIRYES o- | H benzazepi ne,
W&l reacidngoll S Ccazo% BdOHWolfter a time of about 14

h o ab 18 hour rocess control | EC
Hglééf cthnt en:{)l'%olf5 £: TarB3rPAS ( ) :

[ 2-164Keghl or o- phenyl ) - e$iliyd Gel(62; €209 opr opyl ) - amMmoni um
chl e <1% This st icted in Synthetic
Stgr?grlrdegdl 2. Synthetic g%ﬁﬂeﬁv&’a‘?%
[ 2.88Kechl or o- phenyl ) - eb:AfAighlqrobedrtnsr o- pr opy! ) - anDt noni
umiolgride i) AC 3, d;yoi’oﬂgk@llal or obenzene, 1280C St age
45|| H2O, SIQ2 iii) g NaCH, Cycl ohexane
&% o- | - met hyl - 2, 3, 2°%Fet r ahydr o- |
- l@e&ﬂgo[ li]azeprme (1.1 Rebem-t-methyl-03¢)5-Stralgelrd 1 Hivenzo[d]Jazepinium
Stage 6 - Conversion
8- Chl oro- I - net hyl - 2, 3, ¢ ltatrg%t? gﬁeddc%s?ls—k benzazepi ne to
(10273 Eechl o&aimiméi hyl 8-§h1@mtlsxerléwérﬂyiﬂe@amrcryéﬂivewpﬁazepnnlum
zepinium Hem tartr at €. HéhitaptrA8 5duct assay corrected)
8- chl or o- I-n?\%: )/ 23 4, 5- tetrahydro IHYbenzazepr ne
was reacted hy‘E (+) tartaric acid to formthe
CIl Bleedlorahie 84ChidTe1 I-rﬁeth}&lZCB 4,5-tetrahydro -1H-benzo[d]azepinium Hemitartrate
bR BB et N BTS2 atppeg 103
r ésrah%qprmﬁmmnmratrbntmdr thoat hcsfmtéla)ul@mhght 641 46
| 2 kWi &e%mcﬁe gf [&Q& Xyl f)ﬂen'y#eﬁﬁﬂz(glcqioﬁ; ?Rbﬁb uﬁ-rﬂ-ﬁmium chloride
hemtartrate f rocess [ ur| I'es, inc
opBBREmRateEizhiR- rVo 61) peigg abl °é¥i%4ﬂ°? B H@Pﬁencmanapﬂ@s-halfmole
by eChidréd Inhetidl 23y, 54amhﬁmoan%ﬂmd]w@bﬁﬁumh&5&memum of mol.
'%&%'5%‘1%% cake typically had an achiral purity of
greater than 99.0% and a chiral purity of 90%
enantioneric excess (ee). In Stage 6, the
(i?)-8-chloro-I-nethyl -2, 3,4,5-tetrahydro-| H benzo[d] a
ze riniumhemtartrate crude cake was subjected to a
second crystallization fromacetone/water to afford
the final internediate, (
) 8 chI oro-l-methyl-2,3,4,5-tetrahydro-| H benzo[d] azep
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precipitate is enriched in the chiral resolving acid
salt of (i?)-8-chloro-I-nethyl-2,3,4,5- tetrahydro-

wabbdranesazepi ne. Some enbodi ments of the preseRCT/US2007/008170

i nvention provide nethods fsr resolving a m xture of
conpounds of Formula (la) and (lb): conprising:
contacting the m xture of conpounds wth
L-(+)-tartaric acid in the presence of a sol vent
conprising acetone to formL-(+)-tartaric acid salts
of the conpounds precipitating the L-(+)-tartaric
a¥plymeXifficdenyy ( he conpounds, wherein the resulting

pr eci prheturhdefEbiehNad S\MSttheHK% dﬁi @cﬁﬁf&?rehﬂ)@ﬁgﬂt(z ~chloro-
sal t gf the co

S

b SR T AR B oL GAP PSP HG Lt ) SR A6 AOER-ehloro-1-
t wethplrd3,4.5 Settabydrorl Hebaizeld fazegnitunéeshitasate\peatiuct (corrected for assay) per
PiEci pitate; cooling the solution containing the
di ssol ved precipitate; and precipitating a second
precipitate containing the L-(+)-tartaric acid salt of
t PRcERAHRionf Fornula (la). Sone enbodi ment's of the

present invention provide methods for resolving a
n?&‘t‘ifr%‘"b?f 1 6%%{6?%??‘?6%&1(%%19w—pml)(qnsyenmm chloride to 8-

CORIpFo-$inghyl2B1, axtttkmdtr&mmeﬁz%ﬁn@f corrpounds with
L-(+)-fartaric, acid rnesence

Coumy; TBRIAEREC RS kil LUERBUGRRIEE R PRk i copirg a nitogen
offlet,Red & captiussdshbpreot wirt ahdargel, inftke dpeifiyd drelet -{4echieb-ghenyl)-

S I

t?ié%f (?f’{hé(%rg %Irog)9e z W%dn Xﬁl&g& (ﬁ] ob %% . ?ft“gﬁ tlgr% e u1V8,i aéummum
Sends O 7k, Srisoustdl 89 ey handil. %my;lorqhesyw (3-$8gK g dhe stirred
pll'e@&d)rﬂioht@ﬁ@ weft 1Ra®@td 12503080 R & HifPwACSheRRd @pﬂatvi@{lﬁ{rature for

bo t 45C to about, 600C to forma
a%ﬁ ﬁ% ”Pc%%@;‘z.'onq r?gda?ﬁcé’ %F%%"glt’\?é &5 PRiingd-1 Afie reacken Gampletion (<
t he%ssirtirtg roqterzd by HPhCHgakt drea) (thad;B@hweﬁiﬁdb]( ﬁﬁlsﬁﬂrécﬁfe&t&&oﬂtents were
LSRRGS B0 AN el | PR 0 808 cared pried vt
LCL (G and silied gel €168 ¥eml TheFriedakCrefissaction rmfimﬁowmﬁaasferred from the

(#i39 reﬂt&rho ﬁl@ s&r&)ﬁ@ t*éa@tgpgdfﬁclﬁ?f&%ﬁﬁvboto cIolI tﬁess@n%lfl contents of the
greater. nbodi nents, di ssol vi ng

psreé?ﬂdﬁﬁ%r & £ 30 et e Sraneteipparanlsied. ShecheshderaRY beeswequted without
| shy®ald gediold. OTHe -silica @ell VATRIAd Wh @ ritfdiddRWoaktd Birdr1aRatt 55-60°C, and

{ f L
AT TN TR N ——
c@ﬁ@aifm grgnttined nahitless ehd/ @ashydiqear filirbtat werk sodlad toi 02500 tvith vigorous
t A HES e Etn"ilﬁg Was sl?lgpcédt &d@e&kﬁta%e% gg% al{oufeg 90 seeefrata at 20-25°C.

odi nent s, I nventi on

%WWPW&%H%%“CS@E@FSWOP’&P@ Pl Begeuthpssn smwpqdu affemig2 hours of
afgRIdNREC TRObweat18Ver dbs &ain@@ﬂﬁﬁz@&e%@o@aﬁ BiQ H&rk@gfg' doBsisted mostly of

o EtpereteyRs (EOhE 15haat REATS Mt R AEg prade was ot o s

pilam;eﬁhe Ilenlammgl tomn phase’ weke atlowdd mgtahdn eith@lt lagmzﬂﬁn for another 2-4 hours.

Gﬁ'{ltlgxivajl utvt%dr%{ngcf érRll std%de(L rrger )rre sqlgg{ lore&) %has b&ngi Kg,2.00L,

00C to a n sonme e
mlie%ﬁbmna%s UK &ichlorryl miethyi-2 B4 5-tetyrydrd- tHéoemzmiet ThE upper layer

t (024 KYPUTALREidRfat&EPh 28k bA) HRASIn&D 1@%"‘@%18{8'3{ bGth 12,3,4,5-
exc?gé%pf bout 98% or greater. In sone enbodi nen

oPBrERePEF pad ErEBie i e Fractorier E@%(ﬂ‘tf?‘“f&lpﬂ aFhareactor was
atbged ith cgdlohekeneq DIPENshdThenP DAY uBos baab}h @54430g, 18.3 mol, 4.91

enant.i ri % or In sone
BT A e U 6P e B reSeefly B nd mymitrie room
Ltetopgratier (Tae ptoTing vds Sepried oind theepheerpersrationtd foaepatdta for 25-40
(thihtel) aﬁ't}ﬁrb}ﬁﬁaﬂé fo@/gle%h&eoﬁéiﬁés% v&g 5319 Oy(va? ﬁr%’ngﬁ to, waste disposal.
greater. In sone ment contacting e mxture

of conpounds with L-(+)-tartaric acid in the presence

of a solvent conprising acetone is carried out at

about 400C to about 55C. In sone enbodi nents,

contacting the m xture of conpounds wth

L- (+) tartarlc aC|d in the presence of a sol vent

o e o s - o, I A~ i
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hem hydrate. In Stage 7, the enantionerically pure
(i1?)-8-chloro-1-nethyl-2,3,4,5-tetrahydro-| Hoenzo|

wdhewapisirum hem tartrate, from Stage 6, was ceavaSk@®d008170

to the (i?)-8-chloro-| 26

-nmet hyl 2, 3, 4, 5-tetrahydro-1 H 3- benzazepi ne
hydr ochl ori de hem hydrate in two additional chem ca
reactions that involved formation of

( DerBisg Mhdré 90‘% a&&k@s}’ﬁa@H %aéa&feﬁ eatnﬁ Ay MeQedidd s repeated. At pH 14,

e}gzaze | ne free base oand I nal
s pageorhplysHeqniais Y 1 %2 chlorod "t“é’ﬂlfléc’ls%;ﬂ? wtrahy o Brbeagegepine free
pbeﬁ;e iTyelreantningy ipger (bfgﬁiub)/ﬂfa&t fom tHe T¢actr $ak @#a@4d and saved (Layer B).

h?fg‘f é%%?%‘?’*%dﬁlsﬁ Yﬂ%hg}ﬁ':}%/?g a{eﬁ é‘?«f?f[?ﬁa‘@?%fﬁ%uﬁgblf Prgapic solvent to remove

pmSIdflalcsalts Ane boywee s light-adlbred ptoidadt phase the hﬁl}dle 6fakd ariginal (hree phases,
L%eg'r OC or Il%gérﬁ%Lseﬁo% alﬁf %a\%alt ﬁ gr?r Qﬁl t'a_d tg)eerre]gc Or. quQhe stirred

CFefgtP’él‘Fanemf’ %Iaﬂ@déﬁ% aqpeaus NaOyl (h 66 Kan 1&@ moll dl.Bpﬂngt)y The reactor
OfordUberd AL bignslis& 610 5 Bburk Uthd %n@'fg @Q%@corﬁgmgg/ 84%he phases

ater. In sonme énbodinents, achiral purity
A BEteleNs BrscRpraia e 158 mimt e 19308 (aayeye) layes Gined to waste

eéis@ysalg ITeahelipped @Egaﬁfoﬁﬂﬁ@éﬁﬁlai;rﬁ&{g ih R (BdcRR W8 hddRA pifified water (2.40

beﬁ%d@grﬁﬁgnﬁmgrOCWP¥Fnﬁ%gﬁ%ﬁ?ﬁ%ﬁ%§@2¥q%g’QEEVHPoabeﬂnnngwaS

( Bpcogtintridoang-the phwsdsiwere dlod/ed jbsepiratentbl-63°G-over 1.5-2 hours. The lower

L?ﬁ‘%n"?@” £ B B N S o S G RRATE e ot s
r ggrf@& pq;éh@uppﬂ{@rqmmgamw@p grnpavag b yacupgtdastilathondit pressures starting
| #+135h6pIaza M8ndisHoash! ohd Qﬁdé}ﬁ%d&y @LRidRo M&ethyl-2,3,4,5-tetrahydro-

p ared usin e _.anhydr qus

DR ot 525, Sk e o o s rside,
hydrochl oride in the presence of isopropanol, water
ﬁggsoﬁ%%ngdggﬁ?gogg%eghggQt:’ﬁ {Tpe%Pa %?o-i)& b%h%arzg[g e to il Ehloro-l-methyl-
( #:3y-tetahpine-1H-enzofd]azzpBivim Hengtaraiatedr o- | Hoenzo[
d] aze pr‘ﬂé sk Fégfdhé Fﬁﬂﬁ!emlo@@-l GRONRIL f&jS (#el,nraﬁ)%rLMH b%nzazepme as

(i.?).-8-chloro-I -

{ g Wﬁmwleoweﬁ waafeav%@ ARY red Fhegesutingrrelviiny wpadreined and
V“"'é‘l@m‘t to Ia§s@$/ &{fﬂ 8@:[]11@8 1trﬁﬁh)flf2§3@4 bag@npne 19 8R4 pine content by HPLC.

f Y,
)RR 3B Bl B SROSS Lt s oo h-sepinstd gt poter. The
eqqq@pn@anchcatq&beg:enac &fp}cal for achievement of the target 8-chloro-1-methyl-2,3,4,5-

(fetrlh}ﬁr&m%&akepﬂ%t Iayéto g.rértgm a%*c{ ch'rn%éé 1atio op q%aé% 025:36

pi ne "hydrochl ori de hem ate 1's prepa
t Préerde %cb%taonﬂf sergsEystls N‘PT@ agetane (1.415 Kg) was added to the reactor and the

(étitged &&m; Odriderits WaE Rydted?o 37 4% L’ﬁ; t}h@ﬁ)ﬁﬁilﬁgg LheREWRES R a solution
Z€, 1 .um O e ree
@i Rt %C‘ﬁm"n@%%a §elfokh Il FREVHR ST e 92) bghat a steady

el'at@VCl'.:ﬁ}ﬂw agdutesg A thin stu!@ﬁsﬁiﬁﬁﬁnéd durmg the addition but then redissolved when
) t'hg nﬁm&rtg}n#rﬁﬁ{?m/as rr%gtgwé&ggd %t%b‘rqa 19art¥ate seec? cry%ta'lzs F(‘(E) h(p g) were
) ac@ed_:];ﬂ the &Q°(C- sg@pﬁxy‘o_aghlquclgidp@ﬁsr@ﬁy@maltq-m@leatlon Nucleation was

b&sa3a epédnanityaf @-@ I?l'oﬁ&% 'V\qlﬁ agﬁ‘d’iﬁl»n 3 arsyet %cktjoﬁé dgg’g ) was added to
5-tetrahydro-

(ﬁlhﬁ éeaﬁt}gayvg@qﬁ?ns F‘i“'&‘él re%tqr Squents were mamtamed at 50"C The resultmg suspension
(W) Boleh k@0-6° sloelytoytr 25 Bouts. SSiirfihg dAY&bhBnued at 0°C for another 1-3 hours.

¢ iR BB A Y 1S ool oA SR it g Gement nd the washed
heth & aixtngtof agetdne (0.800Kg)end pupiiddagsér (O0S4K B0 Mk @nartiBmeric excess
CREY JrRe wetlchkdAss deRHRHed hat when aqueous NaOH was used

to neutralize (
)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H benzo[ d] azep
iniumhemtartrate a difficult-toseparate enul sion was

gener ated. However, aqueous potassium carbonate can be

used that is essentially free of any emnul sion when

extractlng the free base (/ ) - 8 chl oro-1 - nethyl 2 3

. o o o Y




10

15

20

25

30

In some enbodi nents, the water in the ethyl acetate
phase is present in an anount of about 0.2%to about

wa%dryi2esr ght . | n sone enbodi nents, the water PaTUS2007/008170

et hyl acetate phase is present in an anount of about
0.2%to about 1% by weight. In sonme enbodi nents, the
water in the ethyl acetate phase is present in an
anmount of about 0.4%to 0.8% by weight. In sone

enbodi ﬁetﬂg e W£J~@9Q"thﬁé ?E%Lg'\?asg} )legg&t?acé 1rh? Ble%g’a%tor and reslurried in

present I'n an anount o
eAFBHIROE pectak (1A Ke) anslanrifiphvaten ﬁOeﬁQO gﬁga)vq P08 tidr@efs1 hour. If

f Qfssdl’tftﬂ)ﬂéyéﬂ H& tfegf‘) acheRt PERr one hour, then water (approximately 0.160 Kg) was
tetrahr{dro H 3-benzazepi ne HA

h @ﬁe Hy%?la& %eabfolmnﬁmsac igyesl e sy tmgyBIXgIrp Was then Foalsd tg 0-5°C
msl)sﬂivlyrcﬁret 2;3 $ols! Stidring bt 0rCaMslcohtRided fof BrotRP BB hours. The resulting white

8rec181taqe yas coq{efkﬁ? oxég ?ﬂeeg S ntto Iﬁrrlg F Pet:rl e?emegtr eg'l\él tl(mjen was%-ted with acetone

| (001Kd)2R0-3°C4, 5- t et r ahydr o- | H 3- benzazepi ne HC

hem hy te

P 1524808 SRR GO BB 1520
2beus. %l@%ﬁ%ﬁm%msﬁyt%é 4¢§rtetsadndror i benziezppiniuidwmitartrate,
n'ﬁrﬁth abtsut bo. '7%%%9&“7 IsRe. 46R)atePCBAOt Owas 295 g (27.1% based on racemic [2-(4-

th 3 trahydro- | H 3- benzazepi ne

- oA T s B AAn et for product wate
cocmta:c)tlng step is in the formof a gas. In sone
enbodi ment s,
(17?)- chloro | - et hyl -2, 3,4, 5-tetrahydro-| H 3- benzaze
pEﬁ@nh‘de degnvensioneof [feGhlpyodi-methyl-2,3, 5Dt et abytdid-1H-banzo|d]azepinium
Z%g%?mﬁ?gb tR)-RCnRPe lilm&ﬁyﬁ 25,4 816 dro hf$ BE¥zazepine
(ﬁﬂ““g’dﬁﬁ'ieoro | -methyl -2, 3, 4, 5-tetrahydro-1 H 3- benzaze
rine hydrochloride hem hydrate is isolipkgd,M,bh a

chiral _pu ty of @bax 9.9 o[ qt er .2) BRCacetdkt er
cont s of yer 8% MMF'92st age,i / cn o
.’. in the HCOSC erre~1. 57 Syat heti ¢ Sche i

J S- Chl oro | - met hyl *"MaGitdredte ahydr o- | H benzof dl azepi ni u Hem,hydrate
mHemi tartrate Final ,ﬁgﬁ?}t‘?‘ﬁs I nternedi ate C2 C1sH45ChN - 0.5 H,0
H34Cl 2N206 Mol . 3 K2CO8, H20 ii) Ethyl Mol. Wt.: 241.16
acetate Stage7|||) HC gas ( )-8-Chloro-

1Raw{Miytleridls 3and Y3eld et r ahydr o- 1H bepzo[ d] azepi ne

'S_IS% dr at e lgq %50 ZI\é Cﬁ)lorol-_llz- tl}{t))'f—z,3,\A\,IS:—tegé‘B]}"Hr]b(—slé—genzo[d]azepinium

(i ?)- 8 chI oro | - met hy|hemitgrtmteR Stagingd¥igtetiad) | H- 3- benzaze

Po.868 REM hy dlsglo]1 Pr OC 8% kit DaMSabOUr cheni cal

reacti ons and four purification operations. In Stage
? 8 }( P Purified Water P g

[B}zﬁgchl or o- phenyl ) - adthyilalcea2- cMor o- pr opyl ) - anmoni um
C e wa to formth kbone of the nol ecul e
r@g%ﬁt(?ng |§4Z c‘riiude p}?d&’lff?%eg’ﬁ‘?%l Af ng 35-40% of the
dkdd ged enanti omer, (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

(| 7) 8- chl or o- | - net hy e dﬁtése%g@%%ero | H 3- benzaze

free pbase). During Stage the tartaric

7‘&1 L%%sol uPgAAnd sd@beﬁi‘v‘elﬁ'ﬂﬂﬂwﬂﬂé&t $-tntrahydro-1H-3-benzazepine
0per ations, which invekMgytie: ©Fadstdhdt cé@dctdtsr Lbayh he
heni tartrat gg %‘e‘?‘ﬁrld a highly pure tinal i nterrredl ate,
(/)-8-chlor P

2, Baskd battlet 3-etliyrdr lombthlylm 312 6 [iell g @i 10 -builzbla - éphildk Rutartrate

;/rﬂo@&%g‘? %n tlée tthr galﬂcgoégcmlt?{ﬁbenz o(tra }a”é‘%th 1- 2 3 4 5—tet:rahydro-1H—3-

Hem tartrate was converted to a higher purlty. The

hi ghly sel ective resolution using L-(+)-tartaric acid
and successive crystallizations are the critical steps
that afford high purity of the (
)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H 3-
benzazeplne The |nvent|on wi | | be descrlbed |n

e N - o Y —
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To a reactor affixed with a vent to a caustic scrubber
to capture HBr gas that m ght evol ve during the

woeearmiizesi7was added 2-(4' -chl orophenyl ) et hanol pC1/U88007/008170

Kg, 6.39 noles, 1.00 equiv.28. The reactor contents
were cooled to 00C. The feed punp and line were rinsed
wi th cycl ohexane (0.019 Kg), and the rinses were
directed to waste disposal. To the cool ed sol uti on was

aé&%&hﬁ%ﬂ%&%ca%hé%ﬁfﬁha@ ﬁas(rgolgcqgar @lghg’slgl 44T e %norles are corrected

0..503 e the stirred reactor contents
rﬁ"ﬁs&}’ﬁ’é‘ﬂthﬁt“’e@hiﬁa‘@"tThe resulting reaction was

hF géhakgd @«ﬁub ReNTBE am&owaaetﬁﬂrntwbltﬁsihwohh%e%g&t ]‘?Eéfﬁ‘nium

ack r at to -100C. The '
pu?ﬁ%s SR el o2, W e ‘bﬁo RPEAPL 1B REAAFR theprpticg! maximum of

Kg&f ¢ mgled of (R3-8rchlvs@ 3 -muttnd-2(8,4, B etrehly dre | Masietzabe SiR@Réthihydrate product

W.83Hl&i ng reaction m xture was heated to 250C

QOCto :),OOC), and stirring was continued at this
tenperature for 2 hours ( 1 to 3 hours). After this
t VoRamd Pficlefigft i on m xture was slowy heated to 800C
(75 to SC% over 60 mnutes (45 to 75 mnutes), and
stirri Age Xelump sificiearwash Ok T perdte efchehlerad dmethyl-23. M6 etehydro-1H-

( Bertzo[dqlazb;ﬁmnﬁa)henﬁaﬂiateg;ttﬁrhyg ﬁm&{w G Btk ie@ToMRSayS OF fﬁF%dof (R)-8-
Qy. actor .c nts were Co
O 0 SR i SEE oG SR e o oreta tor

amh);)zvedht&lor reacti on conpletion (>99% by HPLC peak
area). The reaction mxture was a thick but easily
stirred emul sion. A receiver vented to a caustic

sEremsBdresiaRtiathar ged with purified water (0.514 Kg).

The re CIBia\t@'ctdf: @@Ilﬁf&i%ﬁﬁfv@rhe gﬁ&;&g%nt@ ﬁ é&?)e glé 1;5%? was charged in the

reac g (%n g{ tl@nsf?e
e PEE 8TV PRl Pty &"i"éwdrfyl’slrbawﬁféiamwmnahﬁmtamte (1.00
t Kg cgmtammgd’ 5 e iwager, LTINHEN0 50@équab)) Pbtaskhien caFbate (0.508 Kg, 3.68

P FrSipoRant frved MR ARTRD, it 2t g o rsuting
V\H‘s’ﬁ@r@ WRE FWW?Q‘?@WT WQ fomatesyvart dren (tIgk 108 Ses Ky ¢ almed to separate
t HRr V3SR STNE bR &&:@gs)%gnﬁsg WA afah€a fd 148 ?1%}%%33 %’Qx?ﬁed water (2.68

gueous pr oduct m x Ure hases were a
BhV e added tose raggter: anfiihe lrea%rrg Birse Wamgeereadlnetiret fomh0-20
t inutep&he pikasaverd Hifowed W& epRRR R NEL g meﬁi* AR Wwel (R2ediQ) phase was

6% - chl
o8 Sl WS 2l L ORI Lo e e
yed mpusidyyvacom distilbdipn atfpressipkefaBing Gamv/EB330@ Ko 46 torr. The residue
wﬁs?zoo@h lt&ﬁ@ E?’@n ﬁﬂ%ﬁ EMte Erﬁrﬁgq %vats gharged to the reactor, and the distillation

| oro-p
e’[eﬁ‘?}“] W%S’Zdlisﬁﬂ"ﬁ"r‘ 8‘% sEpyE.) Thinween cgnientaif dhe reultiRealtipmwasi verified by

1iKarl @Q&er ﬂna:'l_ysm to ba <& wiCh. orHe RRERN Was f@%l’&imoﬁ%hy Lolxshmg filter.
Un| ol at ed) C3H3Br Cl

Al ‘gides

s s rod VB et scctasq & 330K Rgeiqusly verified by Karl
1¥ischet arahyeis ke 105 willo Wat&{iﬁ@;enﬁ Botlhithe sdllition aﬁ%née iHGates were
Clhafpel ' g

it St s S0 Y83 M D IS e
(TERF T SeRierid yergseolegto 0-5°C gndtherCH OHEBCl NDCLIHIGE) B3 equiv.) was

NMalded Wlle the gt%reaQeMr cotlnts %68 -nBlnt A Mtﬁél 1)58 é‘ﬁ%o 1-methyt-

Yi% % %édrKgl(}ﬁ nol es 1 Am no- 2- cPr opanol
8Ty dre-1H 3 bepagiogishemivyiestasprd By s o3y Sivere #dmigd to the
Miined reabf,or Eitenesa6 ﬁxﬁﬁztteﬁhcfldaﬁoraas)asﬂ: %é&niéﬁu@ﬁ@ﬁgh% (107.6g,2.95

NRE e R Lt Elo B astors? 55 g8 ony s d -2 hours while the
Tmrr@ﬁ Wact@hq:qmqnu;gvdge Blﬁmtégleﬂ&t)@-ﬁ?ﬂ) artelrethg SudpgnsdonAwas stirred at 0-5°C
et

[ 2- %2"‘8% oo e hite procipitate was collested on 2 medjum to fin ficr element.
chloride (Product, not correct ed for assay) 70.7%

yield Volunme EfficiencyThe volune efficiency was 6.5 L

per Kg of 2-(4'-chlorophenyl)ethyl brom de starting

material (not corrected for assay) or 133 g of

[ 2- (4 ChI or o- phenyl) ethyl] (2 chI or o- propyl)

o o o



10

were rinsed with toluene (0.50 Kg), and the rinses

were directed to waste di sposal. The reaction m xture
woaesr7sosired at 85-1000C for 90 mi nutes and t heaTawsadoedos7o

to 500C. A sanple of the reaction m xture was renoved

to verify reaction conpletion (> 98% by HPLC

Purified water was added ( 1.0 Kg) while the stirred

reactor contents were nmintained at 70-750C. While the

g’h%g%oJ aﬁﬁ%eg rthectﬂg:;e% élg ér%?ﬁét g%%d gsggf\gxt%h}gtacetﬁe 91 ?31 Kg). The

tol uene was a
nEFiRelt (sacBodie) Whaﬂnqd@ﬁﬁ@r‘faﬁmarﬁo% -3I10C harr?@thewrs anehtil Herpake

SteapR@thrd ﬁhdeﬂeL:rQWaﬂlb for U AY&E S\vﬁ;&:e%@r%&%@ﬁxfs? rThL@esultmg (R)-8-chloro-1-
m nut es, ower agueous ayer at 70-750

e R o \Mte%ewat@" cPRigRt; 14.7%
acllbriigl cenﬂ:m6< I&@MR@ 5199804 $e\\ 99%IZPIKTYpRAY,1ah@RD. 198RrdM@ isomer

e gd.fromthe conbi ned
o‘r’"g“geﬁ‘P Waﬁﬁg ‘é’s?‘(‘ it 3029?3’5?8"6‘?%@ a”@é?.@n at 40-600C and
80-100 nmbar. The distillation re3|due s mater cont ent
was Vev&t&%wﬁéﬁgﬁs o’t:"k}ﬁzqg\%hhgp ATT n 0se descnbac? herein, will be

_If not en nore toluene was ¢ ar edt ﬂi% et
neBPeTFRiEto thasel sleilied ip e rifrom %lfvmmmmﬁsmoco ﬁmqhnnr@d'lcatlons are also
Uinkenbed 10 @ailkaithin Iﬁiess@&%r of %@ﬁ‘eﬂd&l Yasns< 0. 15% Reaction
2: Conversion of
| -[ 2- (4- Chl or o- phenyl ) - et hyl am no] - propan-2-ol to
[ 2-(4-

Chl or o- phenyl ) -et hyl ] -(2-chl oro- propyl ) -anmmoni um
chloride. To the stirred reactor contents at 42C was
added N, N-di net hyl acetam de (DVA, 0.1 19 Kg, 1.37

nol es, 0.30 equiv.) followed by toluene (1.6 Kg). The
reactor vent was connected to a caustic scrubber to
capture the sul fur dioxide and HO gases evol ved
during the subsequent steps. The reactor contents were
heated to 55C and then charged with thionyl chloride
(0.690 Kg, 5.80 noles, 1.273 equiv.) at a rate
sufficiently slowto maintain the stirred reactor
contents at 50-600C. During the addition, a suspension
was formed and progressively thickened but renai ned
stirrable. The feed |line was rinsed into the reactor
with toluene (1.0 Kg). Process vol une peaked at this
point at 6.5 L. The thick reaction slurry was stirred
at 60-650C for 2-3 hours and then cooled to 17C. A
sanpl e of the reaction m xture was obtained to
determ ne reaction conpletion by HPLC. (Conversion was
typically >99% by HPLC peak area.) Thesuspensi on was
filtered. The reactor and the filtered solid product
were washed with toluene (2.4 Kg). The resulting brown
crude solid product was reslurried in a m xture of

i sopropanol (1.47 Kg) and purified water (0.157 Kg).
The stirred slurry was heated to reflux (80-850C) for
0.5-1.0 hour. The resulting clear brown solution was
cooled to 120C over 1.5 hours and stirring was
continued at that tenperature for another 1.5 hours.
The resulting slurry was further cooled to 2C over 1.5
hours and stirring was continued at that tenperature
for another 1.5 hours. The product was isolated in a
filter or a centrifuge at 2C. The reactor and the wet
cake were washed with isopropanol in several portions
(up to five, 1.84 Kg total). The off-white to |ight
bei ge wet product was dried under vacuum at 700C and
30 nbar. The isolated yield of [2-(4-chlorophenyl)-

et hyl ] - (2-chl oro- propyl ) -amoni um chl ori de from

2-(4' -chl orophenyl )ethyl brom de in the tel escoped
process was 0.865 Kg (70.7% not corrected for assay).
Variation of Reactions 1 and 2 After the aqueous phase
from Reaction 1 was extracted a second tinme wth
addltlonal toluene (1.60 Kg) at 70 75 0C, toluene

Va2 ~r~ 1\ 1 . I N 1 o " R N 1 o o



chloride (Starting Material) 0.745 K g 5.58 nol
Al um num Chl oride 4.04 K g 30.3 nol 30% NaOH Sol uti on

wO0.20222651g 0. 815 nol L - Tartaric Acid 0.160 KpgT®iSkoocmos170

Gel 60, 63-200 mm 55..6633 3dKgs Purified Water 2.88 K
g 1, 2-Di chl orobenzene LI O K g Cycl ohexane 5.49 K g
Acetone 0.80 g

8-Chl oro-I-methyl -2, 3,4,5-tetrahydro-| H benzo[ d] azepi n
iumHem tartrate Seed Crystals 0.273 K e 0.504 nol

8- Chl oro-I-nethyl -2, 3,4,5-tetrahydro-| H benzo[ d] azepi n

Whatis dlaimed i§:t artrat e (Product assay corrected) 27.1%

1.

W sttodfot plBaseg acomphend of Formula (I):

8-Chl oro-I-methyl -2, 3,4,5-tetrnahydro-1 H benzo[ d] azepi n
ium Hem tartrate npol ec@hg il a that i ncorporates
two. 8-chloro-1 -nethyl-2,B 5-t gyahydro- I H 3-
benzazepi ne ammoni um cat i ok and/t hat has nol ecul ar

wei ght 541.46. 2 Based on ong nole o f

[ 2- (4- Chl or o- phenyl ) - et hyl ] -(*2- chl or o- propyl ) - ammoni um
chiprisigeths stapt i Nng material (mw. 268.61) being able to

B MGk QLIS Berf BT Snlor OB AR BRIy dhidrido with AICK in

8- Chl 5-tetrahydro- benzo[ d] azepi
ithapressns e of rltzrcat:l'éors]awmat @ tampggafire gf about 120°C to about 13 C for about 14

%&rs‘t@ab\&lt mﬁﬁi‘d‘ Un@breJd6 Hiti SRS ui AW d MR flRinfrigGl iR Y edbfion Dixbie
per,
[°2m(’ES”€§1f%‘rfi’”§WBﬁ‘§/?f}F°é‘PH]§Iq) (2-chl oropropyl)- anmoni um
chl or i @atasfirgrshidnguderézetibraixfuro tvith eilicegdl @dd water @Fe@y3 suspension;
or 46.
d

2, 3,4, %te?'eg Sal?%sutfpens Oﬁt%enzofﬁgﬁhgﬁlgélﬂﬁlfiﬁn rrrxﬁ%ernalt artrate
pr odu osolétoxxrsalé@pemlfr?drof Horsad) (Tpsem|spig giphagiy Hgwid gixture.
Descri ption Conversion of
L’ﬁ}eggqﬂggll al%%ggxgg ?onc}{zlnzn letfur%ge; co(rn2p>n(s:1rr]1!g(21§eoste%20pyl ) - ammoni um
Chl or Osepart®@ightiié tod pBasé ahd the tndiddy stizge frbin it tazeyihae. of $4id triphasic
g.Ie ctor eq | pped wi th overhead agitation, jacket

éwﬁgéf‘ﬁ? ontrol, a nitrogen inlet, and a caustic
scr ubbisslatrgridwempowiianf Fexnula @) frbm theypep phise andthelmiddle phase.
[ 2- (4-chl or o- phenyl ) -
et hyl]-(2-chl oro- proply ) -ammoni um chl ori de (1
3rieamethas) accardipg tegeimy! 97, 2, ahergintbmbetionotiagree (sedm@ar{@ liquid mixture
5005,§mggll,2 dicBBroBeitkNe.), and 1, 2-di chl or obenzene (2. 88
Kg). The stirred reactor contents were heated to
125-1300C, and stirring was continued at that
t Baadtadddceortimg td dhylode lobelniss 1Ab 3 5@hef 80 Gie middlapkase of said triphasic

C10| r%qctusrg lcc?r}télngsn X;ac%{r%g#'?d cgﬁﬁgg[ﬁg% IQIZ %%@r&gk%}eater than the amount of
asaahqonmadndo@féi@melﬁ (B cerdaingda thertpp plage Préh%b@rontﬁﬁﬁe?ﬁsgld triphasic
V\ﬁ{lgd,qlg%@_d to 30-35C. To a second reactor vented to a
caustic scrubber was charged purified water (1.60 L)

and silica gel (0.160 Kg). The Friedel Crafts reaction
Wrbrdruétﬁod/\aﬁmﬁrn@ns ﬁr@rcrne @f tlaiam it th @, Whersih theaaidtiephise of kudd triphasic

ER BRSSO SR e 0 iy DA Rl B0% o grestr

After the transfer is conpleted, the next step nmay be
L %ﬂ chgﬁ&%teto AWorldQk BlafpRrd tg‘g wﬂtgn §éuh bRt btepRSther comprising
tere diumto coarse filter element at .

5@%@3@ and the filtered solids were subsequently

was hedspdatabinP e itdp se\/Mxﬁﬂle(nﬁ@cﬂe Phase;pr eheat ed t O 50-

\%ear)g C é?}?aégr?&n%%%%%ﬁ Fopm ‘3? &%86)5&1%88{1)3{8&3 l&a a?ﬁétﬁactmg solvent

t el spdratidgrgidwasacsing pylesh camstising said haspeundef Eomiuloiipfiom the top
tg.sgparate at 20-250C. (Process volunme peaked at this

point at 5.68 L). Three phases separated after 1-2

hours of standing. The | owest |ayer was drained to

wast e di sposal. This dark | ayer consisted nostly of

1, 2-di chl orobenzene (1.64 Kg, 1.33 L) at pH 3-4. About

1% of the product was Iost to thls | ayer . The

o a . L e




10.

11.

12.

13.

di sposal. To the upper (organic) phase remaining in
the reactor was added purified water (2.40 Kg). The

woeertieesicont ents were stirred vigorously at 68€8A8ED07/008170

for 0.5 hours. The stirring was di scontinued, and the
phases were allowed to separate at 60-650C over 1.5-2
hours. The | ower (aqueous) |ayer was drained to waste
di sposal. Wth a reactor jacket tenperature of
55-600C, sol vent fromthe upper (organic) layer was

renoved vacyum di. stl i on at ssures,s
At 11 SEEng ST SRR YR PR R0E P Poronge Bf Cgn D togeai

pzﬁtﬁdteaﬁlddl&phkdemmnharmmbmbd @jxBurd; 5- t et r ahydr ol H
b f
enz az e Taxdécon%%?rﬁdrn?gmpea‘%% %@ﬁ é%&'ééﬂs@@ﬁtx&? arfdl s\éﬁlrétgl‘é’ said basic,

to bromm cﬁ Ion resi sol u

8quGhiisobitibn fremisyid comBindd Bixtere tafoym povqsmdbmmmoq @nd

8- Chl QB&exlltrdm%bMJ] washed, AmBire€ t81840hdb ‘devﬁ'ekéﬁlﬁ%@mpound of Formula (I).
[dj azepinium FHem tartrate. The distillation residu

(crude

Ghé He@b@adcofiig ¥ lctagn 8, Whdveih €4did BinyclotiohtisiRnemEz efdime hpdroxide.
the free base) was dissolved in acetone (0.400 Kg).

The resulting solution was drained and wei ghed to

dhe agthbll ccording to claim 6 or 7, wherein said extracting solvent is cyclohexane.
8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H benzazepi ne

content by HPLC. Results of the assay were used to

Tat oethad eccordingfiosny preefelaime] to &, phetely said [Bdfghlogpheny))-ethyl]-(2-
Wﬁl‘bﬁf proﬂ_)hﬁargﬁ‘x@ﬁmf'ntdhﬁ)%dé &qir%ﬁﬁe@@ykﬂ%l Rhe &rﬁp)‘l@ing Machir 1-[2-(4-

achi evenment of the target
clorespliraY e thppinel RAPAT Pl a"da‘g'@f‘ﬁlrfé‘{mﬂe %‘Férti‘%ﬁﬁ“g “a‘iﬁfa‘mdm‘ms
‘suitiblecfor fobthidg &t [ (4¢hidro Pheriy1)etky1]-(20chRdro-prdpy-apmaamiunt chloride.
addition of seed crystals. Mre acetone ( 1.415 Kg)
was added to the reactor and the stirred reactor
dietretitod agwrdinhiealan 9% Hrdg-GrEdsing thetsiees:r esul ti ng
sol ut '&Qr%ﬁa&qgg edad. [§ QJL Uﬁlbx%rbhgﬁyﬂ—eﬁlﬁlﬁkﬁ{o!] Sro?&ﬁ Holis substantlally
(0.1223 . L) in_puri wat er
(cen@necitoregyd [at(4~ahlgt°eta7&9y1}'atb&1] é%ré*ﬂms Proryl)narwa%gm cploride; and ina
tsfibdaqserpsgnsi on forned during the addition but then

redi ssol ved when t m xt ure S
r eest dBFR n&fes‘é{lﬂ m trﬁftsgﬁg?ng‘lyia@gé% ‘\é\?}il%{:h‘f glcohol.
(0.80 g) were added to t he 500C solution to achieve

2RSS AR, Lo o] RhGeRUEL 0L Lo NIl EaLhAN was
6 cont | nue S hour < W agltp Ion at
47-52C. Acetone (O. 473 Kg) was added to the reactor

Weln?etﬂda%c&;ﬂiﬁ% ffhnf, QA€ chrlalﬁxg Bt& N, SYHORAEsaktPd - [E@Mo—@ﬁenyl)—
0OC. The resulting sus i on s cooled to

sqﬂa«}a'rvn@mpag = T e S T 2 2% GlorophenyDethyl
fémids ahdBaminoR istfapﬂml fof A @éime@sd Liiden gonditioh:@ syitasle ifgyi foatiag an

A LRSAA Ao R) Sy S G Rbot

purified water (0.054 Kg). The enantiomeric excess

(’ﬁ%)me%odtaggormg t&%% wafrilet L%Fr{ﬁ'lﬁﬁ tHe steb@e ee was <

98% the wet cake was transferred back in

r eact o’P"‘Wa’rdé’é]fyLﬁ"PP St cqmpiisipgsad Hi2-He 'ﬁﬁ?fﬂ @henyDefghylamino]-
K dpaatiolRHd whiceth fomh @biphtsid@fktitg) at 55- 600C for 0.5-1

hour. |f dlSSOJ 0 n_achi.eved af

hour , ?’W@?F‘\ﬁé?g f@a(gﬁp%(‘? ﬂhf’%‘? %&alﬂlﬂf’] IRr(ipar\}\gsotl aala’eal% biphasic
Urhixture with bie extragiiig Kohent avemprisiof toehw@d to fbhye a mew biphpsigmixture consisting
'Qs%‘e%%l%zsc%"fl%? aﬁ&%{}s ﬁq'g%%g\sléa %d%gn ?%Bg%%c%?%sﬁ% tﬁl’é.\r%ne aind said 1-[2-(4
helgrs-phepyB- qﬂ@éwvﬂngomra-@ precipitate was coll ected

on a npdiwand &1 @rﬁHaLetc%fnpﬁ!slﬁgﬁiMenéﬂﬁh daltEn[20@sdhesdo-phenyl)-

wi th acetone é 40C. . The shed solid
pBdRminok: I’ZQBa“gz‘ (3‘“\7\% aWP‘ésc}mg?r 5B under full

vacuum for 15-20 hours. The yield of

8-chl oro-I-methyl -2, 3,4,5-tetrahydro-| H benzo[ d] azepi n
fumhemtartrate, with about 99.7%ee and 7.5 wt. %

wat er content, was 295 g (27.1% based on racemnc




14.

15.

16.

17.

18.

19.

20.

chl oro-I-nmethyl -2, 3,4,5-tetrahydro-| H 3-benzazepi ne
hem hydrate product (not corrected for assay) per

woOi20@Er1208r ocess Description To a reactor equi ppet/us2dn/008170

over head agitation and a nitrogen inlet was charged,

in the specified order,

8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H benzo[ d] azepi n
iumhemtartrate (1.00 Kg containing 7.5 Wt % water,

1.71 nol, 0.500 equiv.), pot assi um car bonat e (O. 508

Kg, 3.68 noles, 1.076 equiv.), ethy] acet ate g 6?

Kg), EHePIEYHE S el bypPeophsss qegprising folpene and s4ig)I-[2-(4-chloro-
Bheflyl)lethyW@Rfin S igrégaf@- <ﬂ1by 2ELortbpi0 Qisfilldtion Ge fAdm solutiers congiiding toluene

h d 0.5-1
hes e Dt Bt REE "cra ned 1o wast e

di sposal Purified water (2.68 Kg) was added to the
&?9&% &Q%Zﬁg}g gfaﬁﬁ "I@ tv!/lﬂ:geu{‘%a)lq éﬁ'ixﬁm%ém}éﬁ&?é Qﬂﬁhé/ and 1- [2 (4-chloro-

rrred m nut es hases were al

shemaDzthylagvee]-propRn2-¢ ¢antaingahout Qakrvatery é“é%xs) p h as e

was drained to waste disposal. Wth t he reactor

contents at a tenperat of 50C, the._ solvent S

TB 509 By URA QA PG TR ot BReSl dre S @ A ierpg cny ety

ﬁ)fdihﬁiﬂélﬁ $retpﬁned btr thedfiethidardomprififg feasting2e(4vablompbdrgtjethanol with
etate 1 K S >

PREPaP et BbF il RSB Mkl dfr 2 o

\nmbtpphtnyl)ﬁthyﬂgprormde wat er content of the resulting

solution was verified by Karl Fischer anal ysis to b e

<0.8wm. % The solution was filtered thro

Fr rshiod gooprdingio clapmd S whesen Fa"é\Eé"tFﬁgr?s@‘d"'[‘lﬁ’f"ab‘ijﬁl)?‘ﬁ@d with

fphl)JpﬁBroiM kiBroatiflyks cacied aiten he aﬁs%n&g)f spiventi ousl y

verified by Karl Fischer analysis to have < 0.05 wt. %

wat er content. Both the solution and rinse filtrates

Vithe enettiod lageddib@mlcldimtio ot hé wheeedt suid re@uing 2i(é dchierpplrenyl)ethanol with

the reactor. The stirred reactor
%,}’{9 g%‘%ésﬁ%gﬁg%%%epg‘geo 0-50C, and then HO gas (19.0
g, 0. 58dingphosphorgEribrggiide tp saifl 3-(4 deherophenylgethanel at a temperature of

;ﬁég maﬁlqbéﬁ @i@@{o f&%ni BoLrSnaVEh RattinHhitufedndat 0-50C. (
- C oro -

2,3,4 @a‘ﬁr@tsﬁ‘é’ﬂ?‘é‘?@g‘i‘%r%a%%%ﬁ|t‘h%teﬂl?ﬁ{aﬂ§8?%2tb8“t§é’e(a to about 30°C
cah&sﬁbaéqixeﬁtlly t33 tgmpensire ofialsb@d71°C tb hius 851 ed react or

contents to initiate nucleation at 0-50C. The

remai ning HO gas (107.6 g, 2.95 nol, 0.864 equiv.)

e mﬂmdg-e@r@leg torraimadc wherein saig heating & saidbremavaiipn geaction mixture to a
| EA5drattredT 2bdHPYHE twﬁabéue 3H%Eis Satrlidifd (HLABLOT h&iR B HILS3 hours.

were mai ntained at 0-50C. The resulting suspension was

stirred at 0-50C for 2 hours. The resulting white
pﬂﬁﬁﬁdﬂ'hdd&b&)rmg toCdditnEiTtoR d 8 Owhegeinexid hiatihg of daftEbrbininbiéien reaction

el eg.\ﬁ iio a tgrrg Jrg\tgrgetﬁ)er o%,lg ??] {e)%b%urt]ac e l ! earinpz%n%o%t}out ZI_?]oeur to about 4
vlr@nrsda Ecmn(acalxn@@@bn@nswgssyald n?r(é dclmrophmhyl)vb)d beamided

33-37C for 20 hours or until the cake tenperature had

been stable for 4 hours, whichever occured first. The
r%@%“i‘%c‘(qf‘h)"g o2 @ﬁp’o]r%fqlﬁl?é‘tmpmmg the steps:

2,3,4 a‘iidh@wa@&yagam hbtnde b@ﬂﬁﬁﬁ%ﬁhﬂ@(ﬂ%ﬂk&%ﬁér@l)étﬁyﬂ)mmﬂe ata

0
Fsﬁlpe{gu\l\%g) éla)au ggge © a&g&}%ﬂ%{% tgﬂf?HbiP%a sI¢) dqu c? Bﬁxfg}e conmséng essentially of
i sapper agurouephase waka lobtaphasctomprising sasdl 8- (@‘Fchécboml'ten)?lm}@] bromide;
(glg 9% . Various nodifications of the invention, in
ition to those described herein, will be apparent
to t hoseastiig saiddower Rhaw capprisingsaid Préd folasepbiey)cthyl bromide of said
?&Eic Riqhid PnixSHCoABAE (b feRhduebiss PR oS biphhSIERE hfkture.
fall wthin the scope of the appended claims. Wat is
claimed is: 1. A nethod for preparing a conpound of
Formula (1): QQ conprising the steps: reacting
[ 2- (4- chl oro- phenyl ) -et hyl]-(2-chl oro-propyl)-ammoni um
chloride with AICl 3 in the presence of
1 2 d| chl orobenzene at a tenperature of about 1200C to

AN~ rr o a A N




21.

22.

23.

concentrating said washed, conbined solution to
provi de said conpound of Fornmula (lI). 7. The nethod

weaceeridinig to claim6, wherein said basic sol uPComS2®7/008170

aqueous sodi um hydroxi de. 8. The method according to
claim6 or 7, wherein said extracting solvent is
cycl ohexane. 9. The nethod according to any one of
clains 1 to 8, wherein said

[ 2- (4-chl or o- phenyl ) - ethyl] (2-

]%‘E‘li ’i??rtg ‘g g%%"é;tg gig] m}l%%¥qosrzltdggvlglrsp ompnsmg ¥a14§ 9 %4 -

chibroplenphahyl byomitidislsastantdliypuepan- 2- ol and t hi onyl
chloride for a tinme and under conditions suitable for
form ng said

Pomgthododfiresolyingramixiure ef depippunds of Ferayuls )dp¢ ():armoni um
chloride. 10. The gethod according to clam?9, further

conpri sing g ~ det erm ni ng dihat~said
| -[2-(4-chlor npet hyl am no] - p an-2-RpH i S
substantially ed to said

[2-(4-chloro-rhéﬁ 5) et hyl ]-(2-chl oro- péﬁfyl)-annonium
chl oride; and in“a subsequent step quen ng any
EGfpribita): anount of said thlonyl chloride with a Ci-6

| cohol t had
o Ok R B AR Al 08k o
adeort demgyising agetpnaedonf L-€Harmaicgcidgalisiof saldepmpenndsii d
I - 2- &)fleg by{ﬂ{ aRh? E]%ltAr‘tar@taQM lsﬁf_@ J*lia 9&915@1'36; wWhkrelnSthe resulting

prepa e met hod conprising reacting
Qre(:yputaté ] Wéwéﬁw t)'n%{_.ﬂ-)i/-)-tamreﬁ,ﬁcwesag QEjsaid compound of Formula (1a);
| - am Rfsaving @:ﬁd Bﬂa’mpft@té xrﬁa §dldﬁBn a&dpﬂmikei'ccﬁﬁﬁﬁ'ldwaé}&t a temperature of

Iatlon ri.sing
Py B e R S S
13. Theolngtshﬂd;omomocmtangng the dissxilvad pR¢cirfitatet th @ temperature of about -5°C
0 PP, ghe steps: mxing said alkylation mixture
g%ﬁ%%%é?ﬁg said | -[2-(4-chloro-phenyl)-ethyl an no] -
pr oparpreimiatizgrisegendaredin tafeoniaiming thih € - tapnig agidesalt of said compound
X FbARN (18) Wit £h enantiomeric excess of about 98% or greater.
| -[ 2- (4-chl oro- phenyl) - et hyl am no] - propan-2-ol from
sai d biphasic mxture with an extracting sol vent
Q’Qﬂiﬁllhb& for grebﬁﬁrLgQRS-SIoﬂlof‘d)[-IﬂﬁeﬂlyneW@-&hmdﬁo N3t heheazepine HCL
SS¢ n al 'y of an aqueous | ower phase and
ﬁﬁﬁ? (gﬁg jrising toluene and said |-[2-(4-
chl or o- phenyl ) - et yl am no]y¢ propan- 23ol ; separating
sai d upper phase ¢@ 3 téluene and said
| -[ 2- (4-chl or o- phenyl ,nﬂ@p@ pHeRan- 2-ol from
sai d aqueous | ower pha rédovi ng water from said
upper phase conpritsi ng toluene and said
| -[2-(4-chl orophenyl) - ethykgslno] propan- 2-ol by
azeotropic distillation to fforma sol ution conprising
tc8npR&ifg BB Gteps:

%hizné?eﬁ%%]?%{%ggﬁ’g*cﬁ% 5 e o ARy [E g iepimiam
Seititate tc mpra fsderbgsd (B)-8ehbrahanethy]-2,3(445-thhindop bid riytenzazepine;
et hyl %&9%{%&58%{%5586%}2) §% - f'%hca'gpﬁltj 405 ég% c?{H-@[benzazepine

accor Ing to any onhe alns
tVGtthCI ipHenned (R) Faghipro-1 (aethyd 12} 3e. mhxﬁr%ﬂ%rbe%?@nm bydrochlonde,
iznaPrepared by the method conprising reacting
2-(4' -chl oroph eth noI wi t h _phosphoyo ripbrom de
For 2 TYHRIAMIAI Hor-BoaT CHOHe 20 TP o phepergpne
SadfbcRlofide in t]ﬁ‘d’tbr@sfeﬂﬁ'tﬁ'l’%%ke} & foyth (BB efiloke-1-héthyFh 2,4 )5ettehgidro-1H-3-
%COQQI mnc{ond . (wﬂereln said reacting
?%‘I’ﬁ eny I?R%nof wi th phosphorous tribrom de
'S carrled out in the absence of solvent. 17. The
nmet hod according to claim15 or 16, wherein said
reacting 2-(4'-chl orophenyl)ethanol w th phosphorous
tribrom de conprises: addi ng phosphorous tribromde to
sald 2 (4 -chlorophenyl)ethanol at a tenperature of

o " A PN PN oy




24.

25.

26.

27.

to about 100C; and precipitating a second precipitate
containing the L-(+)-tartaric acid salt of said

woaogaaesd7of Formula (la) with an enanti oneri cPEXMSI®?7/008170

of about 98% or greater. 23. A nethod for preparing (
)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H 3-benzazepi n
e HO hem hydrate of Fornmula (H): (H) conprising the
steps: neutrali zing
(i ?)-8-chloro-1-nethyl-2,3,4,5-tetrahydro-| H benzo[d] a
zepi ni um hem t ar t to fo free

AR o 2T Lo, 2 25 R BSRE. fr s pmaepi o
anﬂ@mhaaffmgm&anﬂ free base (
)-8-chloro-I-nethyl -2, 3,4, 5-tetrahydro-| H 3-benzazepi n
e wth HJ to forina (
) - 8-chl oro-1 - net hyFl 5= @nqagy rg§5kk3-benzazepin
e hydrochl ori de; and taIHLqﬁﬁ al
(i ?)-8-chloro-|
-met hyl - 2, 3, 4, 5-t et rahydr o- | H 3- benz&zepi ne
hydrochl oride in the presenga)of water to form
(R)-8-chloro-I-methyl -2, 3,4,5-tetrahydro-| H 3-
Bem@%%wﬁ@ﬁé@mydrochlorlde hem hydrate. 4. A nmethod for
Pr epakeiichizR) 8&hidid-2mthyl-2,3 4,5-tetrahydro-1H-benzoazepinium hemitartrate of the
-methyl -2, 3,4, 5-tetrahy ro-IFLS-benzazepine HCl
ﬁ@ﬁwwydrate of Forrmula (I1): (Il) conprising the

steps: neutralizin O OH- H_
8-chl oro-1I - net 3 445 pary zoazepi ni um
hemtartrate ? : S & h ThotagSium cer bonat e

in the pres&hce of mater and ethyl acetate to forma

bi phasic liquid mXture consisting essentially of an o
azqtlﬂwassxp:h&mominam wtdeyde doateated ghydseetate trplfoims i biphasic liquid
%‘E{%ﬁ“‘% %E@? %)seH@zh olfalzac;ﬁeéus 'hB&t d an ethyl acetate phase comprising (R)-8-

enzazepl ne of Formula (la): separating
s;aloao mwhylaéé&sateéawﬁlaswéfbegéﬁzwm oftbespla aSU. d

m xture fromthe aqueous phaseq of said biphasic liquid

m xture; contacting saiod_etq acet ate phase with HC

in the presence of water ormmm HCO salt of (
)-8-chloro-1-nmethyl-2, 3, 4>51%s .hydro | H 3- benzazepin

e, wherein the ratio of wate (R -

8- chl ceparptingspigypfhybacgtate @a%e(étf ﬁaﬁymhesw figuid pixiyrs fiopy theaqueous phase
|O$S§Bblpga§(thq1nctﬁm&,reand crystallizing said HO salt of

((:)E )Z ag e%?llﬁgtrn?gosla_ rrelm? Xceta%é gilasé \gltﬁ ﬁE P& (9 ;I)‘rgs_encl;elz- o vpater to form an HCI salt
(df 2R)-Belihloor-methy R 8 HyfHe@ah3dnd; 151-8 bt uzabapieowhdseiB tirontiagtovater to (R)-
(r:g -Eifortt -maﬁmgﬂeé;y%qéﬁhy Bl 154 Scrﬁg%egfﬁg i RALTH 99; Ly

n saild uid mxture iI's

a
subst seryitalisige SiAHE] sk Ofélgeg chygro-ITHE P hibd- i1 ig-benzazepine

118 ferh AR 2A1096- 1 2Rty WD 8165 -8R deb-CRIBL fitdzBPin SHEPhdrSihydrate.
carried out at a tenperature of about 00C to about

25C. 27. The method according to any one of clains 24

t TheZficthathet@iing tch@aibdCl4, whersiaiseid biyhbac tiquid) méttep is sibstantially
terxlr?ulglor{-g]eé) f a gas.

The method according to claim 24 or 25, wherein said contacting step is carried out at a

temperature of about 0°C to about 25°C.

The method according to any one of claims 24 to 26, wherein the HCl in said contacting step is in

the form of a gas.



