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angsivbhs of Aoyt Wihdsradoui 18,2, ﬁtput 581, akgut 4:\@ a]:gglt 4§i,oan§m§01m§ &/. One
emgode mg X e%?{) i€ 9( I%? %g@der agfﬂ)g rx{l lcst@rq OB hs%}g%éiﬁ%&bﬁngt Rivalues in

ion may avi vi pes I VITUS or
amBEQasDQMmms1b®H¢nﬁH@§edawtBﬁbNvmt¢ﬁeﬁwuh@81é@@ﬂd?@ eyt 4.99,
sesse Y. f
o BT ERRE ) e A0, L A AL S 0.5
ab@meezdmmgmnmzswandard screeni ng nethods. In one
pe Sﬁ%ﬁf %go%lﬁef f c? m%ﬁgglsgoolggd %%h ufléhﬂi\ék \élcl}%%lhne form of N-(4-
ﬂu&@BﬂfZﬂlD-ﬂ\E(ltrﬁBth}lhﬁp@ﬂm%ﬂb Na4- @qndhylmnﬂ@menwme@glar ycarbamide

targﬁ%tlﬁ € }%blﬁsn% >€ H%g%ﬁ%u%&%; patttréll‘erl é’drr{plflfglnk g)eé’ﬂst a91nE¥1—values in

an@romslofetvut 12.00ebowmpoy asbue X B6,ibbst 484, 5@6@466 dbesist.§hamd about
15 or typically, less than 10 mcronolar in vitro. In
anot her enbodi nent, the active conpound can be
adm ni stered in conbination or alternation with
anot her anti-flavivirus, pestivirus or hepacivirus
agent A varlety of knomn ant|V|raI agents can be used

I R o Y




DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention is

a conpound, nethod and conposition for the treatnent
wobookloaniyi rus, pestivirus or hepacivirus, andpCTUS2005/034813

particular HCV, infection in humans and ot her host

animals, that includes the adm nistration of an

3eh fl&%lﬂla\fﬁr Fdf@MlaMth bl ornP S Ikl it dilenNERASE Ui 3 powder diffraction
treat ment anount of an nodifi ed nucl eosi de as

PSS BEEE BKF FVEIE davaplainraedems ebttoyt Rek efpabl. & abait 7.4, about
697 atRLOCE UB ok 608wt S%Qtdb%&s' 43Y o J)gt 28 Qﬁé&d{%"l%%ﬁoﬁé‘i & about 4.70,

acceptabl e carrier. The conpoun i nven
aou ﬁé? Poulstis aheit |4\9i9r @houi(if 94 about|3ak7i whautid.71 mbstti 349 elsout 3.46,
amtb@p%%u\fwogsmdqmtws particular HCV) activity, or

are netaboli zed a conpound t hat exhibits such

act i (0. | Améher vmb(@@nmdndmwd herefni ln@udqsmlmﬁcthqdafbr the preparation

{ e

OSSR for ERTREA AL Bl LT eRlin 06 (TFTLER compound
Oﬁfemdal}vfmsapl@hdsqlwnpartl cular Hov, of For rrul a (1):

(I') or a pharmaceutically acceptable salt or prodrug

t hereof, wherein: Rl i 3i ndependently H, optilonally

substitutled al kyl (1 udi ng | ower al kxch;) gcylro co,

(i ncl udi noe| over acf phosphat e &I nclluding mondy;
di - or tr|i phgSphat el\or/a st abi <g_h’osp Ttle
prodrug);| su flat e ester |nclng optl onal|l'y

substi tutled al'kylNgE NELK | fonyl incliudi g -
nmet hanesyl f onyl and berglyl wher ei n the phenyl FéroupCOZ
is optiorlally subst i t ut®ed vvlth one or nore |
substituents as described in the definition of aryl
given herein; a lipid, includify)a phospholipid; an

arRBiRA g AL s‘iilspeﬁsﬁ%vﬁﬂg%qfn%tcﬁ/stapsebf‘s%' @Emllﬁ@ oL BSt R 1bedﬁ[erein In

ot her pharmaceutically accepta avi ng group
OngHFEIP ORISR fhet terpragating o@tmcsoivsntcﬂapm)the smfpelgﬂmgvstm ingrom about 30 to

ab%Qt'mu’Qd WRGE %hﬁbdﬁéenlt Sché {b@&{}%@@@{{% el%éte(arfro%h%i%r %%) comprising of

(i ncl ud@fetg nono- tri phospha
Onielﬂjém ¢ fglloarlrgt almhgtm OTGJMdlCrﬁ@d:rS barboxyhe estas, layaks, elkanes, and

BRIl S SOl e I e Gl g om

abgp2OHp aopit BOAGI Pye guitpdimantifuettleradhddadey Icoolmpthean@leinsyon at a rate from

ST KR, R R Mo 8 AR o e

teppeyptore. f | uoro, i odo, CN, N3, OH OR4, NH2, NHR4,

NR4 r egj her ?gce:lil% bcgimh%Cl?ﬁcgng}] égr%lp %@éé %)me@g’g forie preparation

ofah@ my,st-amnb rfortta deskigbed capoveotbk inkludacytkpenBifig \ai dtydtalline form of N- (4—

I Y TN 1

taﬂu}a‘arcy Imixthkea bablwhumd\rdnﬁycﬂ 0-84- Kydrobeﬁkjd)-ﬁ-(&Jrrléﬁiylpl]ﬁrlaiﬁw-yl) N’-(4-

(23 aﬁgnygﬁ ch %g%aﬁllrg%/ ﬁ}iﬂ %}%{ kyl Fq". 1rC1:I C¢3P01%Hﬁm_| aprotic solvent at

ter(ufsi2YmeiNFBm ab&kA) W@é&)lﬂ?ﬂl °q Qﬂ%)@%, su{p@ﬂ?ﬂﬁlﬁﬂ)% adding crystal seeds of
-4 al kyl )ani no

“h‘jc:wé ir:{(m 52&?1@ &?ﬁcﬁfeﬁfﬁ %f%n g‘ll‘k 38 nipe origpligle eolidgfrom the

suetdosy; each B is independently H a straight chal ned,

| | | kyl
e R R R .
of %é( D] 1%2) BormChEREhbed OfHol© rﬂ@t | Mclﬁ&é@s&bs() O(%ja qgllﬁ%{éyéalt of N-(4-

| onal |y substjtuted aI kynyl 1y
E%ZW 'S ﬂn Yplp@é\ﬂ-'lﬁ?lf I\{f((ﬂ@twyé@§(@}’10®()$}w Rlﬁ)hzl) carbamide
in QQN(VQAT) 2 terhr@s BfmOHBut ¢ kd MRt 76 eéostlr&%_'th@%esugﬁ'g solution at a

OR4, NH2, NHR4, NRARS, SH or SR5, -
terpepatpiPREpout SLio(@Bout 7RG athild a%}@%%ﬁi%ﬁ@; ofieritaltineoorn 6k cooling

nore O S or N atons, -Cimdazole; cycloal kyl, acyl,
Br-vinyl, -0Oalkyl, Oal kengyl, O al kynyl, O aryl,

O aral kyl, -Oacyl, O-cycloal kyl, NHal kyl, N-dialkyl,
NHacyl, N-aryl, N-aral kyl, NHcycloal kyl, SH,

S-al kyl, S-acyl, S-aryl, Scycl oal kyI S— ar aI kyI F,

P——.




C(Y3)2C(Y3)3, optionally substituted al kenyl,

hal oal kenyl, Br-vinyl, optionally substituted al kynyl,
whadoeabioynyl , - (CH2) nC(O OR4, - (CH2) nC( O NHR4, PCT/US2005/034813

-(CH2)MC(O N(R4) 2, C(O OR4AOr cyano; each R7 is

i ndependently OH, OR2, optionally substituted al kyl
t&'%&k%'sﬂﬂnehs@%&t aadogﬁﬁlg) mte%b%%%ou%bg T(r%N«SI% temperature of

ogenated a
al(quh quugl Wgﬁbhk’bﬂ r@@}é rﬁfzm@chmr@wed 1sglakiyg yrystafsy Sdl'j@\fﬁ))lﬁthe suspension. In

o B 8 G AT o G B s e

frepithograrp gonsigheg ofrone etimereloy ﬁgﬂltonelmhaoall, l»symypqnol dIChloromethane 1,4-

d@g&kqgggk%oﬁgﬁ§tltuted car bocycle (typically a 3-7
nmber ed carbocyclic ring), optionally substituted

het ef®29k| e énqtmrmbbvxnantsdﬁ'clomdrbemdndﬁedeeraoarystdl]nre form of N- (4

8 POUNR- UG O O S ELSoS AR cons

tapfeateproduasdhy iaracessghdt ancludgs ms}ﬁancbllng aoryetallne S)rﬁft[f/ND(él Norobenzyl)-

N’(E 81}@3{;‘% gd%(?égﬁ)ﬂ ?H@ ”C%%rso%? @%@%&C@%P‘R Gjbamide tartrate o

, oiNGRystalNi4 Rormsa zofd aY-(4 ftaunchenSONN-( Oaihy Nk i@ih-4-y1)-N-(4-(2-
r,o

%@rogzﬁ)ﬁ'@p O
fr@H&bOLﬁiBIQ GNaboGHANT;, stTHANHR su@éﬁél‘dlrﬂ@ﬁl:ﬂe a@rﬁé\l(r%)sé’eds of the crystalline

| ogenat ed al kyl in hal ogenat ed | ower
SrKky F“S‘d L ‘%?sz)‘%s? Alljtegpl f]e‘? ONCHp O, CHRCF3,
CF2 CEIBZl]C( Y325 B)rBodipii cﬁﬁﬂis&d’h@é&bﬁﬁdl&d&ﬁ @d:r@'ta!ﬁﬁﬁ%nn of N-(4-

ﬂ%%gtééf‘%/‘flbl[\@g %%Wﬂ%mh‘g}’lggﬁn‘i@ gth}\lﬁlgrrcl%n/yloxy())p}}eil}%methylgl carbamide
tartfaR2So @)Y B h %rocé@l'rﬁ’a)t 'ﬁﬁ(t@mékolwr{g%ﬁg(s@ BHR—‘H ﬂuorobenzyl) -N-(1-

each

N( 1) 2;
mstg}(élpi)pﬁrd% 4@%@& ‘VJ\I ﬁg}qﬂlﬂy g}?yrloxqjq%gléhgethﬂbfqrmﬁq yn tetrahydrofuran or
acstdls tak treth@glatalek )ﬂon{ |aB&Jt udid deu@W@r ocal %Mhﬁ&th%sultggzsql\htlon at a

tewaffaﬁ%%%&uhﬁ%w at(qUh &9 ddivge ﬁé‘#lé% enaekeretookie anfipline form C,
coofidy t}@( Maalﬁed &s&n’sﬁhhﬁ!'a cdetid rat R Ghout %%%utq:?%g)eli hour to a

C(Y3)2 Qtlonally substituted al kenyl
tempRy Of "N@t PaF daphashirom tEnyrsiyle, anspsaleingl arystalline solid from the
&§Mﬁ§5ﬁtuted al kynyl , hal oal kynyl, optionally

substi tuted carbocycle (tgﬁlcally a 3-7 menbered
car 98331 i ¢ Atothgy emberimen alisclpsesiuliesein incluslds hetyskbiny dbren of N-(4-

ot HRh&A)- ILIX 1 -ﬁwﬁl gnﬂgﬁa?ﬂqlr ﬁgNh @{) % rﬁ{%ﬁﬂrh@léﬂyﬁt 15%%&9}9) ON&rbamide

or nore
tawéteemélaﬁlyg f(qny pb@élo%/toaa’t@ut% A niberedndl etrertivaclotiett axbibits a X-ray

PoWd@xgdl?@néé?&g &%’Eﬁ'ﬁ %{W Qaéﬁja%ﬁ%/ I)u%%(ld)nﬁﬁ’_cﬁsﬂqs of about 17.2, about
16. (( @HQL) el qumpg abo@( G ORd 2b@(t @ BRAOne @fuRodingnt-exhibits a X-ray

ow%ﬁ%%%ékﬁ p%&gﬁ‘ Bﬁ% H%ﬁalis ’ﬂ?\%ﬁ 58 Halr’L\%el_s"i(@m ain%sgégé r?a alhotu ?7 2, about

1613, abow2 10 dnaboat 9.8 rabatti 6. lahqut RE, atodt G 2b&RT 5TAHES, 5. Bsabout 5.17,

-
LB B e Lo F8G £P0RRRaThr St Sehabet g ghowt 307
abowt3i Gnathduy3 é&bb@utﬂaﬂmlbomasrlkjomydcabmtetwpl cally a 3 7

me car c ring),. naI subst |
he?gﬁgﬁﬁcle %g%lca(ﬁl g w°9% g} @i%?@@ﬁ “nOfN(4‘
fluorabgnAygwiil -l(lgmlhglpanlde@lm -@- (ahhd#t}@[pr&}!)yloxg))'phenylmethyl) carbamide
er nat.l

P RB Y E P 12 S0 P Bl ot Kot #ffsston pten
coglpnmpg p@ﬂts h&tlmg’l@-vﬂﬁesdlphﬂlg@ﬁ@hd Of SBORSYI3L soRfl 1 ERRBAE Y6k about 9.8,

lPLSBHS 2 f TR £, SEHEE! S 5 GhnHp. o 72 sou

menber ed heterocyclic ring having one or nore O S
and/or N); and Wis O S or7CH In one
subenbodi ment , t he conmpound i s provided for the
treatnment of a host infected with a flavivirus,
pest|V|rus or hepaC|V|rus and |n partlcular HCV, of

. T o N R



C(=NH) NH2, -C-(5-nmenbered heterocycle) having one or
nmore O, S or N atons; acyl, CONHal kyl, CON-di al kyl,
w@ aapa0¢O) OH, (CH2) nCN, (CH2) MNO2 ( CH2) nCONH2PCEES1008034813
is independently H, a straight chained, branched or
cyclic optionally substituted al kyl, CH3, CF3, C(Y3)3,
4. ) u§ [ e \
ﬁ{ Youed, y@ a%ou%bggtpég ?Lﬁ r&@{)}{t?ﬁiﬁ% cautt gg%o%é)rﬁji/ ]lfsﬁ], zlbbut 3.48, and

optionally substitut
abeh3@2al koxyal kyl , CONHR4, C(NR4) N(R4) 2, C(S)N(R4) 2,

ﬁgF\le N 4Rghm or 9%&@191 é@g@%&n&gﬁgqo&?@@mﬂﬁ satliiform of N-(s-

ﬂu@@bg)zmix-lﬁ)(@ﬂet@@@y@\&—yb@[—ﬂ&{ﬁ\@thﬂ@t@ﬁﬂﬁ@ﬂmylnﬁﬂwﬂ carbamide
tarﬁgﬂé 361)1@'@(1919% a95ut g’"/ gf t%ﬁ%?@éfur%qa%gt e glblltsh %Jé_{'e e\ﬁ?er Siﬁjﬁ'Xctwn pattern

, eac an
comy@mr@ @paks élé\}lhg daflaklw in aakiomglof ala:luki/fh@’labm‘t l6ychtoat k0, .about 7.8,

abé%'é?t %cl).lltﬁ g?h gﬁ%t/ F ’% 4%%@%&%{82@%&%@0m 4.50, about

4. 3@HINGICHYH 22 b0 BHRTHabdwa B BB.ehatt 8d6adbioyt 3, 58CEﬁl ab@@t\%?;?ﬁS

gr Bgyan yl, 3 a,sg.hi'l%.ﬁ_\? %én%lo%lagé%gﬁ %F cﬁ(’t&sleglz emg:\iél lu %tZ %:Bflq%aceutical

compdpg ot cdmiﬂlsaigld:hd: gorapouhd lod forigala MV RBd amtarkbcelitibasly acceptable carrier
ordl eeli:;)endent |y hydrogen, an optionally substituted
al Ky each R9 and R10 are independently hydrogen, OH,

CRZ, optionally substi té,i,t ed al kyl, CH3, CN, CH2N3,
CH2NH2, CH2N—|CH3 CH2+N(' ) 2, CH2()—| Q@I ogenaj,ed

al kyl , CF3, VQYS) 3, 2 et hyl | 3
CF2CF3, C(Y3)2 i ona ub,ﬁflt H{B d al kenyl ,
al kenyl , al k/ny haI oaI @g Br-vin I,
optional Iy shbstit uted kY, “hal oal kyny|, #0" co;
optionally substituted cdr bocycl e, optionally
substituted heterocycle (typically a 3-7 nber ed

heter ocyclic ring having one or(more O S and/or N),

8% St(f‘l(‘jﬁg);j}e?%‘flhe ezoosgcli‘ ?x@p@) Jﬁué(;@ Waceutlcal compositions
tha’é (jrﬂ-dad 'QYQ)Nl‘B‘k)r?stalhﬁ QrfR4iescribdd QbR and Q(ﬂﬁaﬁ‘ﬂacemlcalg acceptable
0,

SH %%/EN) -S(R4), NO2, -NR4RS5, -NH(aralkyl), azi
Car@feﬂ’i OCN, NCO or hal o; each mis independently

1 opp@7n ongofidh embeHinb® Miscloded Berdh i1RARRs B nheShod of delivering the
|nde$ qgentuéayn H or a straight chained, branched or
COTIRPAEPS L dpuhhta 3/ hasty 6@1@%1%%%ﬁnamktwngotp agupigbidgempeaid of formula
vBr, I, F), each R7 and R9 is independently CH or OR2
and R1L is_H or phosphate. In another subenbodi nent,

t he compound of Formug (1) or a pharmaceutical |y
acceptablle salt or Hprpdrug thereof, isgrovil|de -
wher ei n: El is H orgphosphate; A is CONHR4; ang-Io €0z
H In a ringi pgl enmbodjmeptO arcé‘ﬁﬁt&acund i

provi ded|f or treafnment of ost SHenf ectgd wt
flavivirgs, pestiNirus omshepasisi rus, and in N 3
particul ar HCV, ofForfla O%): (H or a HO  "COq
pharmaceutically accept@abl e salt or prodrug |t hereof,
vvherein , R2, R3, R4, R5, R6, R7, R8 R>9y; ’tR'10 ,

, A, B and Ware as defived above In one

[ "1

sub the ound of Fornula

phamggut i ﬁ‘éﬁ‘gﬁﬁldé“?é?dt heggin pmélaiea@ HbeGof inhibiting an
activiy pf @\thdiﬁgmﬂ\ﬂaeéc%pﬁr ohibssig AmiRResRBhause&h G'Smb@und of formula
IV|ndependently H CH3, CF3 or CH2CH3. In athir

princi pal enbodi nent, a conpound is provided for t he
treatnent of a host infected with a flavivirus,
pestivirus or hepacivirus, and in particular HCV, of
Forrmula (I11), (I1V) or (VM): (H) (1V) (V) or a
pharmaceutically acceptable salt or prodrug thereof,
wherein Rl, R2 and R3 are independently H, optionally
substituted al kyl (includimg |ower alkyl); acyl



(including | ower acyl); phosphate (including nono-,
di- or triphosphate or a stabilized phosphate
w@eadnsmy3 sul fonate ester including optional | pCT/US2005/034813
substituted al kyl or arylal kyl sul fonyl including
nmet hanesul f onyl and benzyl, wherein the phenyl group
is optionally substituted with one or nore

substituents as descrﬁbed in the definition of aryl .
given herein; a lipidgntincluding a phoﬁhholl co,
am no aci g;_a carboHlydrate; a peptkﬂe cerhel, ster l; or
ot her phafnma cal ccept apt & i ng g oup ich
when admi ni s in vivo is C .oIe of proyi di 5
conpound wher el n Ry R2cot Rg i 57 i ndependent | §°H or
phosphat e| (i ncl udi ng nnﬁo- di'- or tri phosphate);
wherei n i B—one enbodi nment R2 and/or R3 is t

phosphat e (i ncl udi ng nono-, gr tri phosphate or a
stabilized phosphate prodrug) %/ch R6 is
' ndm@]denu‘ﬁétﬁér ShbodMNRs dibabRd he@indfsludh k 8iyHod &itdhe treatment of
al kynyl™ an optionally substituted al kyl (includ
nevrongtgtiaiiddipepses,GHBNPIEHERNMITEHEINE, o SR 2 CEms ormula IV:
CH2N( CH3)-2, CH2OH, hal ogenat ed aIkyI (i ncl ugi ng
hal ogen ed | over aI Ky®), CF3, C(Y3)3, 2- Brl-eth

CH2F, d, CHeCr8 2CF3, C(Y3)2C( \@*s pt i 902
substituted alkenyl| hal oal kenyl, E{ Vigmy-kw, jopt i orjal 'y
substi t uft ed q nyI Ioalky GHZ)WC( ) OR4,

- (CH2) O N O) N 2, C(O ORAGr cyar X

and X* are |ndepe n ach R7 is HO
i ndependently OH, OR2, épptlonally substituted al kyl
(i ncluding |l ower alkyl), CH3, CH2CN, CH2N3, JGH2NHZ2,
CH2NHCH3, CH2N(CH3) 2, CH2OH, h genat ed al kyl

(i ncludi ng hal ogenated | ower al‘kyl), CF3, C(Y3)3,

2- Brosgbpy! . mGdahe e%&}enmur(ﬁﬁ%ﬁﬁﬁw @ée\ﬁﬁe) 2Cke¥ed)ed, from the
optionally substituted al kenyl, hal oal keny, Br - vi ny

I
Pt PORAIIEy 05 PBKERASH la?néw ScHEPY; Wnﬁsmdefs manfa, ‘psychotic

deﬁ%sioﬁnﬁifécﬁves Hﬁ@@fdei’éﬂd%gleﬁ%ﬁlr l@ﬂﬁ&’t‘j' Sledpt Yivdre@b, | appétitd-disorders, bipolar
nmenber ed carb?y%fllc ring), optionally substltuted

dispesiers PaoheTieseCRnEATE 49 frlypegtelgs_lop, REEFB O SPratsEh 6&?1 &Schqmia, motor tics,
trefof? gsﬁ%&& SRRANE! bri®fikickh, and ﬁ&ﬂé&"thlwam 0 pt i 0 n a' Iy

subst’it uted heteroaryl (ty i cal

3-
het d9@3aF omatuiather erpbddimens gls@ﬁ@déﬁrew@ms a@eélwé/fﬁfrthweatmem of
hl'él%ém d of formula IV.
neur%%%%e@%ﬂ%(%%ﬁ 2&%&5&@@1&%&1@1’%%3%@ pound of formula
In Sp1Re Jembpiiments, ngeurqiqg@maratl(yy ahf@aseg@[\qe e om@eogroup consisting
Pa?c%lsgn s gl gl L&l (gtéﬁeé, Yai e%ean%zl {m&aN d?s@zﬁ@ SPA8LADE114r0 Atrophy,
rma spiro conp nd sel ected from the group
Toowtie’s Styndrgmef Fropdriaira Ataxiss Mashidon tlesgple ardEﬁG%SycLEWY Body Dementia,
o 5HR P Eotelr IR SPsieR ey e
msnt[e%e]j heﬁmtbely cinitodinienty diwloserdy horein dnclyvies @@ @etlgd for treating

dyfﬁﬂrge/é% 559 1atte$ gz/v?tﬁ i Ipal\%%ne&g {?1%%93‘? %&)ﬁﬁ%s}iﬁ) adrn‘gmsat%[{% tP?%Eta L& the com-

po&hhﬂﬁdmiMﬂBMOther enbodi nent, the conpound of For mul a

(V1) ar ma etlc C tabl.e

pr 0 p??g ?\B&gsf Oeé%b ? Vé\%:}oge(?] eh% ne rlrécléa% %riethoﬂeS for treating
dykénia, Rﬁyoclaﬁus Rl@eaioel aﬁﬂzméiea with depabehérpie dheadwvwmphmng) némmstermg

emhodi pent  of Ias (1)-(v1), R2 and R3 are
to?E@%ﬁ%ﬁgéﬁTWVniﬁ%g %‘ In a subenbodi ment of any

of f[0031!|1| as Afdthef \Arﬂbodllﬁ%naﬁdclaﬁedahﬁelh nigleipdn ce miethpd for treating a

val yl. particul ar
G SPrUPY CoBPPTE TP RERRR RAS AECERPAB sl V- o
sofE eRbOHEnEEs, iReheshboticofdifot deeledted fbth ¢e:grotpicsnsiting of myocardial

and/or each R6 is i ndependently an optionally

substituted |l ower alkyl, optionally substituted

al kenyl, optionally substituted al kynyl, optionally

substituted cycl oal kyl, CH2OH, CH2NH2, CH2NHCH3,
CH2N( CH3) ; , , CH2F CH2CI CH_2N3 CH2CN CH2CF3

NN N SN NN S




NCO, NO2, NH2, N3, NH acyl, NHalkyl, N-dialkyl,

NH al kenyl , NH al kynyl, NH aral kyl, NH cycl oal kyl, SH,
we2@kkytoss S- al kenyl , S-al kynyl, S-aral kyl, S-aegi/1S2005/034813

S-cycl oal kyl, CO2-al kyl, CONH al kyl, CON-di al kyl

CONH- al kenyl , CONH-al kynyl , CONH- ar al kyl ,
. l. Cﬁ%{ﬂ NHGH @)tlc%h‘ﬁ) nic ura,
mfaf@?*%@"@dﬁ%%@%m C%%F%@ CF3 CF2CF3, efHipénic purp
periftCHR y a0 ardiseaCHMARBOMIME s désersept i onal |y substi tut ed

3- 7nmenber ed carbocyclic, and an optionally substituted

3-7 nmenbered heterocyclic ring having O, S and/or N

i ndependent | y BREERDASCRIPTEIN K EHEIP%WMG& in

op{m%ﬁzt | oﬁfgur[gnl(tjls r ? C}P}V\Bgr &is i&ﬁﬁ RERARRE lc%/sﬂyﬁﬁ*&lg@ Bf the free

1y itu ower a optionally
basessepbrpburtdut éamalaHeny| | optlonally substltuted al kynyl ,

OPRIR! | SRSt 4R LR o DeR o & of e

con‘@ot&ﬁl}dfforﬁula@] Br | |, CN NC SCN OCN, "NCO, NO2, NH2,

NH- [g%nw hgﬂﬁ_ﬁ?%?%fa C;léc?/ %fglcttlf L%%?%E:cgs&a}l/lferm B of the

compodtdkE fythula$val kynyl , S—aralkyl S—acyl S-cycl oal kyl ,

Co\ﬁqgéaqliﬁ;nﬁgurm agii éa[ykg}?w bd%&actl?nc% rﬁ? lolf é:ﬂ%sg_' 1 form C of the

co forladRNWCH3, CH2N( CH3) 2, CH2F CH2C| CH2N3,

CH2CF3, CF3 CEF2CF3,
an @Biﬂ] on a|F|1%9I€S oS @i Fadve BO@CCF%@FP&EP% a)atgeé? 55 C : Qa'l_pfbrm D of the
amﬁﬁgxﬁﬁﬂgghhqnally substltuted 3-7 nenbered

eterocycllc ring having O / or nde endent
as WOt er FigusnP ke T2y Bh‘edet}r 1? 3088]?1‘&3 ersgﬂdtjf%‘? B of the
cm@ggniﬁﬁgnh%lwndependentIy hydr ogen, an optlonally

bstituted | ower al kyl, optionally. SUbStItL? I F of th
al KEM1],  opiguenaliF §rtbsstpptf<tﬁreélf%t%9ﬁﬁaﬁef8‘t grsil) {prm F of the

Cm@*@ﬁﬁ%ﬁg%eﬁiﬁycloalkyl CH20H, CH2NH2, CH2NHCHS,

2, CH2F, CH2A, CH2N3, CH2CN, CH2CF3, CF3,
CF2CF3, (CH2)n00H, (CH2)nTCONH, and/or each R8 and Rl
1is i Sido) ﬁﬁ@kE@ﬂ&fﬁD @N@@DIMENT
(Gﬂﬂgﬁﬁ@?@mywﬁﬂ, £ﬁ N acy and/ or
CONHR42]and @wotelh Ngzacwd@aél@/tra%ﬂtaﬂsvl SIS o KRBz (1

sdreasiigestofhula I:

nm%%ﬁggﬁ&ﬁﬂ%&ﬁﬁ%@%ﬁ an ““]gﬁﬁgggﬁ%?ggﬁﬁg accept abl e
salts, esters and prodrug 3thereof are provided for
use in the treatnent or hyl axi s of a fIa Vi rus,
pestivirus or hhepagivir s i nfection, espec _aeH-yeH, n
i ndi vi dual s di ag a ing a f Vi k:us,
pestivirus or hepaciNiruslinfectio being at risk
for becom ng infected F* Mo S >pestivirus or

hepacivirus. In one enbodlnmnt a frethod is provided,

conprising adm nistering a ?reat ment effective amount

of a conpound of Formula (1)- (Yb) to a host suffering
frontor at r|sk of sufferﬁno f

\\\\

ph&&hﬁ&ﬁ%ﬁﬂbmﬁﬁea pa rt]cular enbodlnent a hethod’of

host infected with a hepat|t|s Cvir YS: ol
i s [PW9] dedOnq embadinaneis wABbarmynthevng dig cgppgund of Tormula (1)
cm%ﬁ %qupcgtﬁ% tﬂ@ do \bgﬁHd' QR fofhulahear t£ahéBRinzA)-(Amb@§hiperidin-4-

aV|V|rus or pest|V|rus i s provided.
yDhming) cert ai n enbodlnent the virus i s not HCV. The

dosages of the comnpo nd glven wi | | pend on
absorption, ing ct eti cates of the
drug as wel | as o factors kno 0 tho of skil

in the art. is to be noted that dosage l ues will
al so vary mnth the severity of the condition to be
alleviated. It is to be fundbher understood that for
any particul ar subject, specific dosage regi nens and
schedul es shoul d be adjusted over tinme according to
the |nd|V|duaI need and the profes3|onal judgnent of

o o - .



Gadgets Gully, Hanzal ova, Hypr, Il heus, I|srael turkey
meni ngoencephal itis, Japanese encephalitis, Jugra,
wd ndocapmge3 Kadam Karshi, Kedougou, Kokobera, Keol/asmos/034813
Kum i nge, Kunjin, Kyasanur Forest disease, Langat,
Louping ill, Meaban, Mdoc, Mntana nyotis
| eukoencephalitis, Mirray valley encephalitis,
Nar anj al , Negi shi, Ntaya, QOrsk henorrhagic fever
wnhnhen@mp@mftf@rmulanaw&@smnthylmoeylB@anlwnylmsgl%-lSORwlaﬁe
Farm Russian gpring-sumer e -ohalltls Saboya, St.
Loui s encephal ﬁ\ bs.—gal_Viej @ LJ_LIN@O Saunmar ez
Reef, Sepik, %;kuluk Spondwe Stratford, Tenbusu,
Tyulenly, Ugah@a S, Usutu, Wesselsbron, West Nile,
Yaounde, Yellow fever, and ka. Pestiviruses included
Wi thin the scope of thls i f¥8ntion are discussed
generally in Fields Virology, Editors: Fields, B. N

Kn' ﬁ@l4r]1D M onedddtho h’ﬂé‘nteﬂbouPO 9lb abduit PRI ey Gt dledRaved-fluorobenzyl)-
Publ i shers, Phlladelphla

apter 33, 1996. .
(1-ngaisiiardingbehanyng o equivpent - Cr RGP EEE iiylisosyanate

is u%é‘av NG e'i@t)dlqieﬁ‘tg rfheRsiiidetdripolY fgrmu Bl BfSS;tdIﬁéd B9 Alee reaction
ever virus ("CSFV," also called hag ch lera vir

mixgyrel Botrgeambg s a se-Faing eges fC dFHéftFFe cictqiols u@)?ofﬁlﬂs“ed salt

may( F§ %@{ateﬁ'b%/ ﬁlx}éhtr H&ovﬁﬂ%mﬁ@ﬁ%h SdrSho®tf savertnB@bvAfand precipitation,
ose rel ated but eno%éplcall y di sti ngui shabl e hrough
follefrdds'ebhbdﬁﬁtonlOﬁfhéé@mMﬁﬁ oyl indgr dkalips paYGona e difiogs throug

dlssi_@{or?ﬁ"lrh%tq\{%ﬁﬁ: BVt DL &vd I%I‘QEE éf@teﬁu'fm&é $a titdUe bOMbdIAA of formula

ariti bet ween pesti viruses an hepaC|V|ruse
I freroril oreahiovaliionhdn paerfersas qntogimsnt, Heraut VAlgn o€ §4-flgorobenzyD-(1-

metg}llgllprrﬁcInEA )glgfl’l% {pg{/%%le'nt Gtlh Eyﬁl@bhylgf?)wllﬂﬁy)ﬁh&%hmethyl—1socyanate is

|rus often used as a surrogate _to
used trudly rdabgonHTRE 1epgtion ma'yFQ)g caroiap o ie dhegresemes ot haAs peds as catalysts

sucgan b?al sdT{Q 91] %Blee C}ffgfe ﬁ SQXI aclﬂhcryﬁ@s eSJf'E@Q%amﬂ)l@s QFREMeCl,, FeCl,,

of thé i1 nvention are
Fe@Ed mmz,sﬂee?@ab bl’r(%u |By:13, AiCla B diCle B it BGlH d1(0-Ci-Co-Alkyl)s,

andc’ﬁ@) ﬁé Ed %H%’(} Qﬁrﬁ %F Ly ﬁlra gé gbalabdat 4.6001&b about 5 percent by

S are admnistered via
Wellgﬂﬁ and v eforablyi arhbuﬂs@ oh to hlvputérneaaent enteightraeiptive tontke compound of
nﬁﬁgnds of the invention are admnistered in a
ceutically acceptable carrier or excipient. The
car [(10@5] or ]H’l?é(lbﬂﬂ:ltl@ﬂﬂﬁs praferdbly csedduputfiorthe pees@pe of an inert organic
sol?é]%g%}::c i & p %bcgg % %gglstﬁ-nhlh%}beé Qn\égtl él Lpg&gmhelr n&]blg&/lt ether, ethylene
gly8dl tdinvelthiyy ethHl,l %ﬁ@l@ﬂt(ﬁtﬁ@n ciatioxase) seteeerfatipHatic cat’oexyhc acids or alcohols

ab|I|t 0 |nh v rus pe
(e. %e%a%'l ﬁﬁgerﬁ(? fl‘ﬁ%? 8%@ k‘& SR (F)g [ ﬁle’i?l {On%%iccorgdn ated hydmcarbons
(e. §Cclleﬁ‘r’chﬂﬂorﬂﬁéth%&eﬁﬁﬂﬂoﬁ'mﬁahe)nmf'cﬂﬂpbasnct@{ﬁlgkahohgs (aer, @pqﬁone methyl
One can readily detern1ne F ﬁgectrun1of activity by
P“@Vﬁﬁﬁﬁﬁﬁﬁﬁm@h%mﬁbﬂﬁﬁﬂﬂﬁr*ﬁ b2 s described herein

Vo] anotaeactenfeirhetues ¥ prgasbly il the eatgearthboitrdhtC to about

the efficacy of the antl-fIaV|(gr%%, %ﬁs;'v#%u OF 1 fime may be
60 Rie gad moTerRyEera by ik daues ohiheuin QGrdi © feReion Y

coltNEER Mbhitorig Bl c@%&@%ﬁom&c@ﬁ@aﬁﬁﬁ df GortiRin EI&)rtfhm'lula I either by

pl aque number "of the virus in vitro, acc? di ng

OnT]FE‘P ProgRss YLD OF By TeAveringAnd pealyZd pples @ meby 50%
47 CROMHGE B ﬁ@gg&md f forAuRNefH begerformed by any suitable
Z%)ngnt the co %un ethblts an EC50 of |ess tg% duced
mel@dcml@%ﬂ?ﬂ eearlovdl, of| tbfs solyenphy SotHtOR SdicarsacHon, fosidye g reduce
e%gdré Y81 RATP A 028, BRhBAM b ShEketho2E, Fp¥fefBlyt udko about 80 °C.
prodrug that upon adm nistration to the r eci pient is ¢
Isogatjoniolag absp oprus vy kgl rgpd pf soltspt FOrfa?r?Bé@ttbi/C?Iﬁ%mt?&f’%rﬁ“mg 0
Bkind MR <@ NoBipbshdd6H fo¥hiy 1i ek foy further concentration or
lmﬁgﬂFgﬁ?%?%glgéanpses g?% t he p(%rnaceutlcay
acceptable salts (alternatitvely referred to as
"physiologically acceptable salts"), and a conpound,
whi ch has been al kyl ated or acylated at the
5 p03|t|on ~or on the purlne or pyr|n1d|ne base (a



cycl ohexyl nmet hyl , 3-net hyl pentyl, 2, 2-dinethyl butyl,

and 2, 3-di nethyl butyl. The termincludes both
wandwsstouwst ed and unsubstituted al kyl groups. MXEUSBES5/034813

with which the al kyl group can be substituted with one

or nore substituents selected fromthe group

ad dg%@ e St h&?sowéﬁgélcﬁ éa'_lzazn ﬁphat@ Cr_y@?ockn)oon 5%5_9 )per@fr%; rhg);i)r;elz heptane,
octgne,. gycldﬁb@@;l) met&yrhcyulpl@eang, orCHRIRPR filteENpiCHs eiid, and drying. The
1501% cgn%_gmg ) f f?rmlﬂ.}fg ?%&36) ﬁfr%f ignrﬂgnlgwo.wgl rk&?fd’d&\sl)ﬁﬁly l.@XMsillation or
cmﬁmwdgnﬂucmnmmm sul fate, phosphonic acid, phosphate, or

phog@'}gn at e, Waes| f%un% ha# o&gl%ﬂtﬁﬁn t1]9§ syt Rh ol ﬁ)ﬁh&fjsuﬁsproducts prior to

nec ry, as Kkn n the art,
the emarmt B,a caﬁvem&u'gﬂatlteltmpl@h@@ml@ cogpogld of [ﬁ;r@pbétwltbén@fwﬁg It was

nihests 0Pt carbamid
fu |@W%ﬁ%mfgg¥bmﬁgre ?efﬁggv nggd&ﬂvﬁ ?gfgﬁge fan Coee
whigh bﬁﬂ‘@eprbcﬁpltﬁdears edystaﬁlne nomyprendpadirtcrysitiliors, freth @ol]vgutﬁgtg remove
is.me to i.nde ent | cl ¢
1m%18‘w=pso ee(f:]aﬂ)[aﬁlé e o gOétgulaxss tﬁe cyeijgffrgtgd: ?}I( %gsglggéﬁ%? the saflt in water,
additinSf a WK entl f&ﬁtr:{cﬁblg@f tha cafbaatideywithi = drgagtcesdlventt Thesorgapigrstolutions
to |ndependent

may-pe vgqs w1t]@3vaée?/ K'a}l;ﬁ Calgﬁ%%tg)déﬁ?r{}% oti%c%ét?)llrek%lrrfovaggdfa‘éhg%Ll’vent by
dls@lha]ltﬁ}thll , opASnal§ QGhdBrEfe@iced pRShral l]ﬂnﬁ'ﬁﬁtelhﬂa& roed ?mowenltfus @t thod by
refers to a G to (4 sa urate ra
preplpltaé]ﬁb 5 Btsf’oé‘ft@n i W&S?& i1 ep( 1|158ro i a"tage sYst cr:rrso B&% rsc?pltatlon of
the3h1KM| de@Fc@ B eabﬁﬁsbld@dnﬂﬁ/ fnehthhnsu bﬁftﬂlﬁ.lgﬁtﬁd t&r’tdll removal of the organic
unsubstituted forns. Unles Othe%MMﬁ gf & %Lgxwﬂllow salt
soleanh e 244itierh P§ Tigdipolesgt B, devkETFdal 1bs slepisfie
solﬂﬂ?ht?ta)/e aﬂr&‘{@é’r Ak ¥dlvens sﬁMpésQ@HrocﬁbdiﬁsJ ealdg¢natwdhigyirahibyds , ethers,
ower al is a suitable nol E q FItUtﬁﬁ 3 carbon
'ketameﬁyqarhs»rcylt%%& esirk 7d peoneycgigptn err?@dt‘ NN

atols. @arylamno refers to an amno group that has one or
two al kyl or aryl substltuents respectlvelg The . tng1 h
ami #9490ci d aicueias ads VA sylepied dP i PRI ROy » Such as
mi al kﬁcgls QfICg @ 28, AN F 'm(ﬁ'led of BieArYsieSC Rbids |(ﬁr1fﬂ16ta01d acetic acid,
anm no acl found in proteins, i
ox@ic)agldm@alogp agiflrraaleiq agid, ,{@martcquglp %Gln10§61|de'[a]&filr}?e’;wld) or sulforyic acids
(m&ﬁ>21£H1faﬁtc% id). RAE ANk AhAeRBdedtat X@k@lﬁ%@@ﬂhoﬂ%ﬁl@ hih&\fits sufflc1ent to form

reonl ne, cystelne, tyrosine, ar ag in
a @hdm]aq:ryst@hneagtpgpntaéq dhe @mg@rﬁméang]eﬁgqnh@ou 0. é t‘h p}?%lt 3 5gurivalents

relﬁtve g‘) & {Und%@? Uﬂqdd ??d\c;lhyg ntianﬁ R FuRGibshlikySofl the det! and the

terna he amino acid can
desired exqessd’ot aogplete ?atdafmtsalt fvmtatlﬁyl I euci nyl ,

[ Soh@%ﬁfl ny'hﬁ ﬁ%ft&nl@?&/ﬁ: dlssQngd%lvxﬁlteﬁl W ﬁon—&ityr%%@ﬂﬁéﬁmc solvent

nyl ; , serinyl reoni nyl, cysteinyl,
fort the mmpoylhd, ofa"sqnaﬂa@ddgd to dgslsq]yeathq: ﬂ\glibera‘@é pqp]pcmyqi of formula I ~when the

ba%I i3 § y%uitatgx ﬁaseél mblu? [ ggc%tpﬁ/olt Pmmacﬂol (emﬁh earﬁt r?été’iﬁl\flhmndes such

éuccl hy prolinyl
as hhq&m,emﬂ}abxanOHym onb ehibw)maphhﬂy]ﬂ of thememdqu@phaﬁeﬂs greater than about

8. % Tgel %/eagt %v[layhtﬁ tgtgrfg%a?%é gﬂorr]rstl 1'n1nuL Pé’!lllr?l r’{g? 9&32&021'8% glleferab y stopped

affer 5 @ BO atiyds, The Iot;gsmny)hase bs fhew lsctplam;dd aptioballyi weshed W}ﬂl water and
When, t a us e t
el g LR et G s O Pyl avins

ortblp @re@%ﬁt@tﬁcﬁl with aﬂnclﬁﬁiow’eﬁﬂ, firatiGy ahdétying ofithiersolidoisifpe. The compound
i nclu 8 |ntte9 1§ a, b g or d glycine,
of fpramlards 0 ’i“?dﬁ’e 1gh gy A YIRS euci ne.  net hi oni ne.

phengdsal ani mee sttaftmgtnﬁmﬁala f01’p1h6|abcne desﬁbechﬁa,acttohroam e obtained by

hé%/vgggdqg% gglsplsg,rgc?st e P 1?{3&1 ng{ (?af?fnﬁrétﬂa art lt)tal’ngd by the

configurations. The tern1 protected as used here|n
and unl ess otherwi se defingd refers to a group that is
added to an oxygen, nitrogen, or phosphorus atomto
prevent its further reaction or for other purposes. A
mnde varlety of oxygen and nltrogen protectlng groups

N a



The termacyl refers to a carboxylic acid ester in

whi ch the non-carbonyl noiety of the ester group is
waedososmd3 f rom strai ght, branched, or cyclic aPRpUSINSGH034813

| ower al kyl, al koxyal kyl includi ng net hoxynet hyl,

aralkyl i ncl udi ng benzyl aryl oxyal kyl such as

reaJt)lo B t $, %{1{3{}1} Vge{ﬁ{nﬁ-4 _dnP CxJ&/lejhrIﬁlof%la&ﬁylthx@tlhoﬂﬂé rdence of a metal

al ogen, alkyl or C1 to 4
mMaﬂxﬁMyxmmﬂé&mm@heteﬁteﬂeﬁsuch as aIkyI or aral kyl

sul phonyl i ncl udi ng nmet hanesul fonyl, the nono, di or
triphosphate ester, trityl or nononethoxytrityl,

tut ed be \ tri al kyNaiHageov e, g.
HCdT t b Hpr Nl phenyT et ﬁy @ ~Char N—CH,

gro in the e dr s optlnally conpri se phenyl
gr oup. The term"| ower acyI refers to an acyl group

non-.car po | yl 4
use@‘ﬂ#gr ei mO"PRE erogw r%nbsat aﬁgl gi ? b? m@%el%kéﬁ L Afeacting
hydr&@bé&izﬂ&dhbf&é | wvithn tshlmt;ﬂhxﬁ@emée of(e.g. ef ggobutylypronide) to form 4-

nucl eosi iti n th QF
W’B«g}ﬂ%&%ﬁe %@&a&z onv ﬁqhé/gr%g)/l%%m\e\golatg tal%g’)gn orm:
even nore typically 99@6to 100@6by wei ght, of the

desi gnated enantiongr, of that nucl eoside. In one

enbodi nent, in the WERhods and ,-“%oundsoef this
155’}

i nvention, the conpoupgs—ar-eosy awtiglly free of
enantiomers. Sinmilarly, the tern sol ated” refers to
a nucl eosi de conpost on that includes at | east 85 or
90% by weight, typically 95%to 98 % by wei ght, and
even nore typically 99%to 100% by wei ght, of the
ThlS l'cl& rl?eoﬁé)ﬂt?e’ ca‘:aﬁﬁw?l?@d@@ﬁméﬁw 4 ﬁdll@(ﬂuﬁtclaﬁ TystCo 8He &)ﬁlespondmg 4-

or enant The term "i ndepen entlg
1so‘mseydfbbtaylemmet foinnliielathe isaszanaternd foumuiaadl way Rpio ‘PrmF% by reaction
withRge eQdentIy applied, varies independently from
ﬁp? €ation to appllcatlon Thus, in a conpound such

as R'XYR', wherein R' is "independently carbon or

ni trog Ro&iR 4Ri)-163M.- (b!%n thylpropyloxy)
Cr%’*fite{u nSg goul?m Sf)q\iE@%J[S&F%@gﬁ?gar%glﬁman& i r?e) ot her ST Pob
phényiniettg@narbarhide t(Berm Yost , as used herein, refers t 0 a

uni cel byl aror mul i ce LR £ 81 I

vir E@Skﬁn rte?ﬁl% ?Jsta§°vﬁ r?(sﬁ%bgli m@&g@'}*é{&ﬂﬁ% es and ani rm]lssgenera Y
obRfidd by pistiedtdnyialty arerpimus Ablie rwhathl IV?B’I e, adnkigedhwith smalhapeunts of a
Cr}ﬁ@éﬁ% If% 3 A %éﬁ@ﬁ%mél?ﬁ Jnld %}\{alt \a{l [ s&ﬁﬁltelfy M3 bg obtained from the

ose rep Ilca 1 on or unction can
salb ﬁma] $ueh edihbyehhertaepouricds deiibetahag the dswentndérrpedain cendition. This

t erm host eC|f|caII efers taQ. i c
el Ster et TRt (h SHTT BF s b Op BRERe T iy or b
cq@%ﬂhmmmrmﬂmQﬁﬁh&ﬂaC|V|ruslgenone ﬁnd animals, in
articul ar ri mtes (inclu chi es
par Ll = Bl TEes, (LIch gl g ChLTBRNZEESL AN prchey)
(11n{33‘ﬁﬁlﬂﬁ}5etﬁﬁm zthsaNh@s(2-1?ahﬁp1bp5nm)ﬂhaﬂyheahy1)éeﬁbemdeausy provided that
ications, in_cer aln wever
oxEbap | JoRATTER GHUGE By M BPOLEnC L0 SR FSh R gned Vit
Di¢iARARZES Ca-lrdﬁ‘iétﬂyQDHC) zﬂh&feﬁtﬁ@@ﬁé beHl 4(/maneehéraibifer designated
salt _or prodr i.s used th%§P%38§} the specification
%ﬁﬁnﬂé§@ﬁﬁﬁédah9f%ﬁgﬁﬁ%%%%¥| Eceptabl e form (such
S afost er ThphesphRReresitRk iorS fdtfern0éf RAm B ﬂelﬁd’ted’im Figure 1.
reIated group) of a nucl eosi de con&ound hh

ch
Sraelfbal e aF FranPaneh ARHRGHER PAIER G EHEs T HellTeF SBETdRistc peaks
ex? Q&%QWValEJQSA?ﬁ@ @L{I/é) cidld (¥s)26:8 BRD Y @), %2l (88, 5. NEH IR (m), 4.5 (W),

ose derive har maceutically acc
4.3 (AP, D0 GPgRA A (Bt vahd 26T 03 24%1913&&(@ SERLW, 291 (W),
ananC}ZuCg\g t’[lﬂgsaﬁbrg\qﬁﬁo\ﬁ?% f)zfréiﬁﬂe@ll ke dsedTBdréih Sis IMEsAFvs) = very strong
pot assi'um and sodi um al kaline earth netals such as
cal ci um and magnesi um anong nunerous ot her acids well
known in the pharmaceutical art. Pharmaceutically
accept abl e prodrugs refer to a conmpound that is
netabollzed for exanple hydrolyzed or oxi di zed, in

e




appropriate. Exanples of pharmaceutically acceptable

salts are organic acid addition salts forned with
wa@ceoed®37owbi ch form a physi ol ogi cal accept abl e POT/082005/034813

for exanple, tosylate, nethanesul fonate, acetate,

citrate, malonate, tartarate, succinate, benzoate,
.. ASCOor pa al 1 8d (vw) = ve
e L e RO, M P Fun ARG Al SO R TARSRAR! 8 () = vey
weaknntexmuyngn variolu§ enbodiménts, dere, Y I mesenionatselid &yen of the compound of
torrBSlr 81? g&e n’l? ao{fé? },]eaf QE&REQ‘?% 1}'(5"/‘2 aéOl’/% 9fxC 95% a&ll 9%%5 %t‘iﬁha’@tﬁamder

proocedur es known in

belmgmha rcty,staﬂme foema(xmhedntg/hydm tandr@l\atesmﬂ/% ﬂrérrphfgps Basp-c

d a0, of formula

ot 1 B08Ing  45Amg et Blgq Pllrdbie@y ST 3ARE @R & pppund o fomul
L trmtdant X(r:i}(mffﬁxtampﬂné Desadnahmte tho trasisliinmeheractei efform), and analysis of
the Ceien?fa ?(i)rgpa(l)rg on §°18§1hes le co%n)éoao%d & %%@é lflml"h% %Hsﬁallﬂle form Y of

hnﬂﬂﬁﬂﬁQ&@ﬁ&&aﬂﬁsﬁmdﬁuwﬂmhereln can be adnrnlstered as a

nucl eot.i de odr ncre
bi o371l abi PWP@PQBf quink}la # s8tugger1{}vlv%reou5 gapic solyents and shows
a 18 QpIebilityeis vaker! 1€ contekie @eﬂisd)@ thebcolmpﬂﬁle]f ofofbrnmla: I et welkbsoluble in

rodrug |i ands are l ation
el R RERPORS BPHErd BopRPIePEROa FrEAY LN eGP mPRRY of formula T
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al, Journal of Cellular Physiology, 1999, 181,
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be oxidized with the appropriate oxidizing agent in a
conpati bl e solvent at a suitabl etenperature to yield

wo b@e@370adi fi ed sugar. Possi bl e oxidizi ng agepPtBHUS2085/034813
Jones reagent (a m xture of chromc acid and sulfuric
acid), Collins's reagent (dipyridine C(VlI) oxide,

Stabliil?:F glyﬁ ﬁlaﬁgﬁggrﬁ_psél Mlﬁlﬁt@dn@' um chl orochromate),
acid dichromate, potassium
per[nmg anaie meMinded ahouc,hhﬂﬂompm,ﬂtqf dormetls IV pesgesially suitable as an
ransi erqcataly %hﬁul%hsi 9" inhibit tivity of a
mmﬁ%ﬁﬁa%ﬁ%%a eP gﬁ%}orfgﬁgg%agﬁ%% | yner, -meﬂhlﬁgaCWﬁy
mord2i0Re asvapint, prefavaily b sabtenin KepBptopof t@-ANH I&é@;gcqusg T.}qumpound of
e NEQM L Digekele vk adiveMed at
fom&@%{fg Vﬁ}g R 8 so% §/ 9(@6‘81.? syﬁ@ﬁ]@én e 1 ed a

ey reagent (alum num
phyho]bghbﬂxp}ﬂ eangést broaralmgme tngk di@malabiitd Thib rcomperind cif fprmudeeV also
n,. gqgllng q» an organonetal | i ¢ carbon nucl eophil e,
m”?ﬁ?ﬁ’ﬁ 128 PN d reagent, an organolithium Iithium
di ajobyd) Copmtaﬁasd‘burﬁﬁhsﬁilckﬁﬁl fdnm'[BAF‘E’hW\de‘h stable flst ofredl fppmdrerystal
forpe g Ay PRt Re ok o5f Ryfara wilith! fpfanres, sablein
the @Hsadcabﬁﬂmwg afd caable ef omisamwly cHystalt ﬁenn €d Cwyistahfogms A, B and

sui tabl e tectin rou t aII a
esp%qlarll)wc YF 5‘588 E a%q 3 ‘B/rE:h eyof 1Salgonssk?\%é{1 in dlgrissgnce of
hurkifl %orﬁ;ﬁdnent@sfhtas%u@m cridyal @r&@ rAe Bealhd a];p.eCIEﬂ}OC @omnw eorﬁar mmages for
in Oganic Synthesis, ons

RO 004 SOAIETHE Bi5PRGRAT P PBCt b BUYaR i SRR
und@@pr@@éﬁl)r?g)nﬁﬂoﬁm vERASDE typs (B‘tﬁbﬂﬁﬁﬂBmM\ﬁtdragé I’Sfabﬂhtyt hlgh Istﬂslehty and

in the art, as tau Townsend str
higRUIOH BGSPRIBY. A ahciBS: Pas 11d Y et g PTobh SR euica
forXafpke, an acyl ated sugar can be coupled to a
silylated base with a lewis acid, such a% tin di blet
t et 484I or iFeen Ctip ehertiaaty vey siabIRiaB] sagaghy be formulated into tablets or

an}I Sthé}e%}ﬁ){ha%lﬁ:dtﬁémyr bcfcla}ﬁﬁk@e dBsabd BrRP D Ge |18t 18015 eHeM tstabllityA it still
sult enperature. AlternatlveI%_ a hal o- Sﬁ%ar can. . 100
extifsts foigplabld selebitysIroRertics @l 1th aaisow sPRbiRe!Ss greateh i apput 50 to
mg}nlil' %EH%A SB‘ IIy bt Lddfe @cthﬁnt B604E BE1hdity ol BreMeiCth &ORI0GEL/ml. The
an géprotected by ne s well known to those
soldkhtb/ lo&all fopms Widl dgpand Oaéhetpéiﬂgﬁﬂueays WEIRENBt al .
Pr oL(ﬁ)ggl ve E?h RS ahd Boéﬂﬁﬂ{ %ufﬁxﬁﬁth gsbifty BN aMbikRY waBd partial
Son econ dition, . Ina partlcular
preguutrs di. mnte,‘latnvh burpldities Eomn@héﬂt% rend @erak IFagheraere; Lrms A and B are
ver%i%ullt[a for SYALRGS! rogés dlg% 1'nb9(g.llé8dse O i@Bmbrs; ST WRsthite, for

ernative Xyri bo-nucl eoside i s
gradﬂsﬂldne)dth Waper@b tvith mlvdmewetenmcﬂﬁ@@ﬁsl des, the forned

. b 3 h ositions
\rN|e| | Jhéﬁ]oagsz‘tkcgg dﬁn% gféoso&n %%él)é{mgﬁ% PLAL&S tp?lgmﬁyeuﬁgc{l 9&§p itl

In the art, "as taug
cor@redaahetongoundyidomeds %ar@mpsnacwtl@tlyampwt@ﬁmaﬁ@s plsdlluent In

Joh VVIe nd_Sons cond Edi f
sorpg, em ¥s cgrgpc}ugg g oo tl'ﬁ % gegegl{%{i gfgo?'n g%ﬁ]% of Q?srt]alhne orms
A, 833aaC. Cptlonally, the 2 hydroxyl can be actlvated to

faci uct ) th Qn :
red Lﬂ@g eaﬁ%) ugt ‘%r VR S?Wdo?{afﬂm%‘o up Ffiqﬁlredziub%pqhau% gppends on
typeed rf&ﬁﬁ(éhbl@ ﬁlndldes@i cﬂd@ﬁl@h dRias :&i‘.trtlmstratlﬂl) t1aatpenoral The amount in an

Reduct i on tional otectio d tion
oreh GBS GBS HUCTEB4 IS OTHE PRy L BPFT o B B s prefersbly
frobl $ RI00EES @rdl $or&ﬂlaﬂ§m;ﬁﬁ@r beadoﬁﬂ YOquuhﬁbnstsuﬂeﬁ capsules, tablets, pills
nucl eosi de wit '-H.The nuc e _can
ans) Fopfh AR B Sich AR AR PTG K R AHGEe. Solid and
liqhiaGbraeil RgnSérd <6l al6®@ HRbApBigtidresithe epigRundl ieformidd Bbmtoj Bquid or
can be optionally protected with suitable protecting
groups, typically with acyl or silyl groups, by
met hods well known to those skilled in the art, as
taught by Greene et al. Prasective Goups in Organic
Synt hesis, John Wl ey and Sons, Second Edition, 1991.
The appropriately protected nucl eoside can then be
OX|d|zed mnth the approprlate OXIdIZIng agent |n a

.

T
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wenrdedsTent of the invention, the L-enanti oner BCBUS2005/034813
desired. Therefore, the L-enantionmers can be
corresponding to the conpounds of the invention can be
Pr epR 1{ O%ﬂgou'nﬁeois 3Enuf.0P08f NEis 0A0GkiSh REhBOASEful for
beg|nn| correspondi ng L-sugar or nucl eoside
adthinesteaing |amb1naisorsohtﬁltnavﬂytlnﬁffe¥ﬂlve pEentSEA e ANINBY NP YR @ Gombination
anc % GarBlea ti t which can be
ey A CToe Bl Hb bt (PLE Pl T iy ot F e L i, agent v
addBasr]ly RisperR&, orR&,ssoRzﬁ:gl 1R51 forgulatigp, B cqapourd @f forpulapgy of this
1defihRder e eéo‘ihb%ﬁﬂ D&ith other
1“V\é\$%°6a?“‘8de(t§°“%%aél°%% E% ?%c?ﬁ agvl\}% ﬁag general met hods, 1.
thepatitic agatts thmtfarmffdchm tp émttadiah dowiftign anprewdda eonklélgﬁtlon therapy.
star erial for thi RBL Ol A8 h¥rei
supSthFEy ea ettt B P RaREEA A RBRORGL & hiein ar
hlgh@rﬁuaﬁblafoel effédﬂnvaﬁeeememanndaeogsynhcahascb@am inghidingesychosis, affective

known nel udi ng st andard
dls@ﬁe%e‘iqqnfﬁft‘?vﬁi O ER %?Ll gﬁer{ens “yclization
t echoiigpes. Oﬁ¢ crab@lireeid @di methdbd of di‘@lvermg the compound of formula I to a

pent odj al do- f ur anose i P
ho S PTG LOP LTS (9 e o A5 E e e ol s compound,of formula 1V,
sudELHISATNOfor@a A, Beaddr epay ﬁdthbryerﬂj'b)dmkdnomhﬂﬁsmsf the compound of
i ncludi ng_standard e |ner|zat|on

o\t e SUBGERIE ] DTSR EO BT ] PRI aY, g of

mdHE¥ARE r& oD reRidbines sekd’ﬂorﬁ&@cefpttfr anﬂas G-HT?IN‘Eubcﬂiissc y clized
Vi a anly%l’reans known int as ne

t audfti%y TERA SBRRAITEY 5 %fnleghoé)]tor ﬂh&ﬁre@&genag neélﬁca)syc%}émc diseases

1n&l':&ﬂﬁge Qfd qg@ropsyahﬁﬂéj i RARS Sseledt9O Front YR C‘g&iubyccblylstmg of psychosis,
ectivel % protecting the hexose,

A
sc]agmhgagm Fchizopdieativigr diserders. TRRiay: psmﬁ}co%?ﬁ%stst affsctiye disorders,
deH@ﬁ"tlah ?11)1()@&%’ r 3B SEsot REN afRAtcBs0PAekdibARRr Wisbildert P&chosis secondary to

appropriate oxidizing agent in a conpatible solvent at .
hyaermsmlabmerm@nﬁewawme 2p) isghespiy PRLET 4ics. MG RRYEHOMOLY slowing,
br%&é/gﬂ sia, 2 Qéﬁéupd ?thg:xﬂagf%/'a hiRIERMES cBhfouRWef Forh@RJent s,

nes reagent (a mxture ofchrom c acid and sulfu ric
aci dip120Col | iAmgthsr pt@hyi@nqnt @jSap'g.qthqgl, for trs E“WJPCIE)H d@urodegeneratlve

dls%%egy %Cl{&ﬁ% z dRYES digRLAE Cmrﬁﬁgt&l?@or@s%m Alzheimer’s disease,

idi nrum romat e, aci d di chromat e, pot assi um ,
ngmcnnabﬂj]anAtrephyW ometty’ mﬁh@mnmyfp@{r)‘cb)@,@@ua d\ﬁ%@do- Joseph’s disease,

eme? 1:?lﬂl}g{oglrafﬁrggre&%eCstﬁ'gﬁqﬁﬁc@eaﬁﬁélgy @Qhd Frontotemporal Dementia

gana on a ymer pyri di ne,
byl-mmalatemngmmoummdlqﬂﬁdmw IVNaBr 2- CAN, NaOd in HOAc,

cop p@ﬁ%ﬁ hr 0 er G 08@;(&;1}1?&% qemetﬁﬁp ¥ tFQa&l?ehyskﬂeélé @gbé‘l%d with

acet rl'ey reagent (-al'um num
dopbmtrmghdieemp}t,hy ahmhia‘enngewmpeym@ﬁfomﬂmﬁvbsucm ni m de,

fmhfﬁj Eélypl o %ﬁ%@b‘&% | hse“%th r oont?e{a rn% %?@yocﬁms or fremor

askdtEat@EnittOglpahthersid thanns by atminikteriggpt qompalllﬂdy)f pootudacived
vvithasuitbl rotectin rou i : s
acyl 0423l | %m g}eg gxgi ﬂgﬂsﬂ 8 dlglgtho ){vgr %reat ttx{(}m%&lc condition

inSkitiink SelydcBrdta Qnﬂfdhon ,athrdnsbag b tor blych@hme Blteoke,t uhcbpathlc and thrombotic

AR CTE MR (R T e PRI

ag&ﬁﬁm§§oﬁgghugmhydrOX|de the protected
pent odi al do- furanos %an t hen bg(ﬁo ﬁled mﬁ%q,a . cludine alcohol
Sui t BPY el B RIPPEMETYE o mHAF B RERgE RyFic R fncluding
aﬁ: @tl)on @H&?mﬂhcn@ﬁ aﬁh kit aldicteon, B} ddlinistertin mhh@bumdtoﬁ Eormula IV.
-al kyl ated sugar. Alternatively, the protected

pentodlaldo furanose can be coupled with the

correspondi ng carbonyl, such as formal dehyde, in the
presence of a base, such ag7sodi um hydroxide, with the
appropriate polar solvent, such as dioxane, at a

suitabl e tenperature, which can then be reduced with

an approprlate redu0|ng agent to glve the 4 alkylated



Nucl eotides . Plenum Press, 1994. For exanple, an

acyl ated sugar can be coupled to a silylated base with
w@260em8®4aci d, such as tin tetrachloride, titapPCTE2005/034813

tetrachloride or trimethylsilyltriflate in the

appropriate solvent at a suitable tenperature.

Subﬁﬁgﬁﬁnt | {hlare eﬂll’dgéhmgﬁ' de, Gadnke F’%Etﬁigegt@éérebéé in libido or

nomn ose skilled in the art, as

¢jdcalaht proyle@s beadmipistering a Pmaosed ¢RFerm@i®lps i n Or gani ¢

Synt hesis, John WIley and Sons, Second Edition, 1991.

In a particul ar enbodi nent, the 4'-C branched

ri bonucl eosi de i s desiredEXAMBERati vel y,

deox L onugle05|de is desired. To obtain these
—Qﬁ%&%@%ﬁ%—ﬂﬁ%ﬁe03|des a fornmed ribonucl eosi de can

opt i jonzd]| y Wewpemem]mﬂfr@yomﬁ’t}ﬁﬁﬁsPX)éDlwaR peviprmed op addips 1710

skilled ip _the art, I
poptl Sotr vhriergupet P ByRn el AeBrDEs Fsnd elpyiagd Jom the 20
vaRREOSsinS>ReOR cfelithi 0PN, 540894, Gaﬁfhlltyhiﬂmvztlvlm@ v&re @ﬂhm&m doer of +0.1-

reduced with a suitable redu0|n agent

02hdhy CRYHTEHY| TORIOEE APV A FoN e A et on the peck

lokgdHction; i.e. via the Barton reduction. hi another
enbodi nent of the invention, the L-en

ntjoners a .
desi 108271 TheviEispial Jopenips &%@ﬁfrﬁe%é%a: P R Elmer BSC 7 in gold

saﬁi?fer pﬂ%ﬁ ngi et Qb8 FEUIRANBESHST off f68n ANMER léandmmnaarhbbﬁ 50% re-
are | owi ng” t he sane foregoing general th

laty@ghl.mmﬂmg f(W cbqtfaqtpfézag@,} ?fé@ﬁﬁﬁd ﬁqgthgﬁétﬁtl Cﬁ/gqna 6\1 eltmg pomts were
Obft%{lélrﬁ)(ﬁl? th%%bﬁg b OB BE D@b meIﬁl?erﬁéﬁ{sl Qi NBart @J@Et&empel atures.

oOws a nu er o Conpounds hat were epare ng
t he [2%edurBsRanzricpeescayoRakeVRLRos $§ 064 nm excitation, 100

¥ B RCEVL G BLEHE VEFEN) UM B hD 176

TARTRATHESAL nmmmﬂ\hsmalvm@mmwmmmﬁ@rww pith a Netzsch

T]ileﬁl\%?/g 1|c%r\l%lalan & ’Jfbez{)% %(!1'1 ﬁ:d%’ ?Eﬁtngg i%ﬂ%&]:tg%ﬂﬁer%&%@ Bb (sample pans

with gifihslt fmitrodeb menqsplictd, bedtiag tae L0KHminpr esent i nventi on
rela

N (4 (ﬁ?%r Ob%]a}zg/ | I-)IPI'\(E Wasurefrﬁntf B/Ie%aecrallrr gd out w1t1} 3 HP LC1090M Column

SrAmét?y O, By B0 apy. oxy) - phlenylnethyl)carban1de its
tartrate salt, and pol ynorphs and synt heses and uses
thereof. Description of the Related Art [0002] WO

EQLA6521; depehihts) N- 6fz acy-¢4-Aadrkdydnz - Wi Blrethlypiperidin-4-yl)-N’-(4-(2-

cargag&ggzmggg@gggﬁgé%l%ﬁLaC|d am des, which

methyl conmpounds effectlve in

a) MBpaRitlond@ an activity of nonoam ne receptors,
including the serotonin receptor of the 5-HT2A

subcl ass. WO 01/66/! anpl es of /di sease conditions
for which such Eo cehi;b8l—used | but are
not limted to, neu .".ychlatrﬁc di es such as

schi zophreni a and rel ated idi opat hic psychoses,
depr ¢&sipn, Efia@e&ixy Jboshpdrle db.§ digtl s addag ower] e h to a solution of N-
r.ders Lwve
n@hﬁf é%eg]d %gne (éﬁgg ) andg uoroggt{z%a &h%% %l{%ﬂ %thﬁnol (30 L) maintaining

I SOr epress
tHesyepatiue: firgiai o7 eC. Hrdedtion efitteresvaSytigedofoe 15 @tat @2 °C. The residual

benefi ci.al. treat ug-.i nduced p 0 %

oS ST RS LB AR, R OR S of s

sREYE hhg)&@&ds €N qig)“ W wader(€L6 dig)e\gﬁraceldai invé niiinstes dmnkmamtammg the
Huntjn

h h .
tq%&t?rén%dgrngd %Q@Fhﬁléol WA Sdbsélg%\é) ﬂ);f SE &d e(?muag\roluﬁe toﬁ %6 litres. Ethyl

aBdtAtBRIAY adde@LATE)) theddilitioe oanstiarey far veinf the phasés were ideaasted over 15

t.hronbotic conditions includin ard i nf.a [

njif raaagb? 190V ACIeaR RS Wt BRI %tﬁisa%ﬁ ¢ yigoRfiféd Blder reduced
t hronmboti c thronbocyt openi c purpura and periphera

vascul ar di sease. SUMVARY @ THE | NVENTI ON [ 0003] One

enbodi ment di scl osed herein includes a nmethod for the
preparation of a conpound of forrmula I: (Dthat

i ncl udes reacting

T T I e R T R A 1N Y



met hyl propyl oxy) phenyl net hyl -i socyanate. Sone
enbodi nents further include isolating the conpound of
wo ovoaobm43 after the reacting. In sone enbodi nEOTL/FS2005€34813
isolating includes adding a salt-formng acid after
t he reacting, i solating the formed salt by sol vent

| bet VBB tHeCROMA wafithixed with
pressur%"f}’o pi (P %anf% %‘%F%Sp? gt gtt Zlg&sa t o a two phase .

secsryistredn Clongr pspagd aascadigarip cthis onetbert: %g@@bw@] pipflucts were then
dlstal eﬁ el eriens Q@éﬁeld%n‘éslg%&h&'(ﬂgz%ﬁe conpound of

Mt he organi c I'vent ‘phase. In sone
enbodlnents the salt formng acid is selected from

b ﬂ groQR consi sting of one or nore of the follow ng:
)ﬁﬁﬁé 8" “%cids, mono- or dicarboxylic acids, and

sul fonic aC|ds In some égbodi nents, the pH of the
aqueous phase is ﬁk%alq/I%ban apou\ 8.5, la one
enbodi nent this pH is ®btaidedb ) 'ﬁg an aqueous
al kal i ne net al hydﬁ@i/ e. | n some=eufbodi pents, the
reaction is carried out in the presence of an inert
or ganBZ]soI vdidrotybesmrigeheih (4D fentsd etiheolsG0vehiveiesadded to a
m t. r.0
SOt of GFPBL G  EHaR [e BER 5 1 ey 2 126 R was added

an® atlR0Xylspensadi dsvas alrcﬂlh«aﬂs (74 a&t 6ﬁbsf0rhaﬂ OQEB'ﬁat €he re51dua1 4-

T S s U R

usddenpenekiste. f rom about -30 OC to about 60 OC. [0005]
Anot her enbodi nent di scl osed herein includes a
crystalline formof N (4-

o) bepiodiehesizy! ) - N- (I - net hyl pi peridin-4-yl)-N -(4-(2-neth
yIpropyloxy)phenylnethyi% carbam de that exhibits a

mel ti ng point of out 4 0C, determ pedHw t h
Differential Scanﬁl [ DS at a heating
rate of 10 CYnlng{ﬁ 000 odi nment
di scl osed herein cludes a cr .Illné*forn1of N- ( 4-

;: gor Obfgizm]a &@p&\g%ﬁ gtgdlig% v{rase%gﬂ% t(i ihe product from

pr%lﬁﬁﬁew gy\@ﬁm 19 Iﬂ?é kdGhd @ﬂﬁatﬂﬁ(mr)ﬂﬂfe&ﬁ@enssdnn@spﬁwxsd (77 °C) for 3 h.
havi ng d- in ang

Unegei Feigial aigo kecen BB 3%, RBRE ot i B Stered
anc‘fjr AR08 1tk N WD & 284X QeltHTBREno]l ((He Ly rikstsalutibo &ad %ﬂ’ﬁblﬁ?ﬁkﬁdmyt @istillation

a X-ray powder diffraction pattern conE 3f Eﬂ ed ¢
unfeivedies @ preasuiedt 100" Givgstesighal valma b At I heagdtion was cooled to
25]"% ahd \@Qfélr't(l fo !?lz wabQudedd TRe s@ﬁ@ﬁkﬁorﬁw% ccﬁb&iﬂﬁateﬁ b, distillation under

about 4.7, ‘about 4.5, about 4.3, about 4.22,

redq.lcc)t)premggt 39 ®3to aé@g;g\gal 3olgpe of b3 itters. fgtro F600390ﬁftctlon 96 L)
Wa?%%#) a%l’gn Mt HiSed 8PRANX @709%) ’ﬁf&@oﬁﬁ&iﬁva@c%?ed to 40 °C and

enbodi nent di sclosed herein includ
crystaﬂlmmarﬁ oras tnhéatpfi By avedinigo R fuspgion gy £0ed,tal ¢ Fiestied for 4,

Thfe g&or;ﬂl‘][t 'l%%%éh{}ﬁu%d%ﬁ@ Eh\é'cglgz WasSAbiled Hith Betf? 9&%84{@619@fract10n 32L). The

ding an anount of an organic
weaprkotvee dsiod st@hout 40 °€ preyldélllébgmf@allct (S8t i on
sufficient to dissolve the conmpound of formula I
adjusting the pH of the aqueous salt solution to a
d)Padparetioh ofit | east about 8.5 by addition of abase;
removing a part of the grganic aprotic solvent;

cool i ng the ren&ual ng quanlc e otlc solution to | ess
than 15 0C, and |so at1 ngyan for med.
[0008] In sone Hnents tK It o he compound

of fopnula |l is é hemtartrate salt Sone enbodi nent s
further include extracting the aqueous solution with
the organic solvent and collecting all organic phases
prior to renoving a part of the organic solvent. In
one enbodi nent, the organi @9solvent is selected from
the group consisting of one or nore of the foll ow ng:
hydr ocar bons, hal ogenat ed hydrocar bons, esters of
allphatlc carboxyllc aci ds, alcohols Iactones

- ~ A MI._L o rr\r\r\r\1 res _Ll




remai ni ng organi c aprotic solution to I ess than 15 0C,

and isolating any precipitate fornmed. [0010] Anot her
werdedsTent di scl osed herein is PCT/US2005/034813

N- (4-fl uorobenzyl)-N (I nmethyl pi peridin-

4-yl)-N -(4-(2-nethyl propyl oxy) phenyl net hyl ) car bam de

hemi [ﬂi?éf]t ratrge %?ocfu@tr ﬁl&ﬁ plre\c'lOL(sl SI\QL% cj 9105171]1\?%35 Pgs{sol%/?]dein ethanol

enbodi ment di scl osed herein inc es a ne
(I} Bhdeeitd asitl G2 k) ¢d-ralladivobemneharcpalNg wet (1.1 kg) were added. The oxime
25 1Bl B RY | 4 P
Y phen szelt h%)ﬁ%g? Qgcfrhl xe‘3 e% eni 41{ a?éégggﬁ&%%r% ?rHé’ Was weCked by HPLC.
hseptplyptivasdiliered ané ghetsp brenf was @ydteldelsdmrcrglctmmexsmmo BAEC to a final
glfm f @ r e ing tartari 0
Voa teer 3{1}:}’% Q%teyé%??t%ﬁ%& ig%\lglg %p%td ar?det?%ml re W s% %t?d F reHux (75 °C)
ungh flissofisionedhe poletie wnd cdoln e 45t°t¢éamds dtea@ysmghzano]h thae Snitiated by

see%ag%‘gang g@ %\?%etnggn %gmoto%at 1.roaf>t ﬁ)a‘%?gnd sttlgrr%crlr]f'o ZSSFIS’P}E oguct was centrifuged

er addition rtari C aC|
ang ﬁb@dltermtwaslnddewtls?qtoatupm@f eniotl achese (2eCR D).tk iwrgcdkB &as dried at a

te@%mmgg ggoggﬁg)ogqogl %%?ﬁ sol vent renoval, addi ng

nonso vent on of these methods.
[0012] Anot her enbodi nent dlsclosed herein includes a

lJene formof N (4-
e)fllrﬁ%%to enzyl) N- (I -methyl pi peridin-4-yl)-N-(4-(2-neth

yl propyl oxy) phengl nmethiy) ) carbami de hem -tartrate that

exhibits a X-r powde®. dlff \en pattern conpri sing
peaks havi ng d val s .-:@ ofHabago 18. 6,
about 16.7, abdﬂg@ about about 6. 1, about

4.63, about 4. 49, about 4.44, and about 3.96. In one
enbdIBAENt AqWeusxSodiayn hpdwieide @004, rSal:kg')OJVtas pddddes suspensmn of the

SRR (1AL ast BT B B,
stirgddlofier 17 main apd deranted Svenbd uiin 6Th, pHbewtchéckdd (@baay and the aqueous

Phég%s S%Q%getd %IB 4({1%%33 %ts rgrggvsfl bl (ﬁ%ﬁlag%uﬂdeape%gged %mre at 47-65
°C.AHepBne aloadded (196 aat dhaboutovad Eﬁdlstﬁlih@iiﬁhndoﬁ réd0&:d pressure at 58-65

ve ¢ stal L.ine formi repare
R TR b7 L BT VA e Pl T b aresisg v heptane
7 elme>ht usoéveof velishﬁ:matfe&nldy |<B@mw@anaher( téd)xcéaogtelsdt@e t.he8.60 °C.

ur. e of t han_about 20
TSR LE el rabes %?Wﬁﬁmtﬁ@%ﬁ% By g S ——
waefikmidit BEﬁC Intahéthér&ﬂ&lﬁb@ﬁahb@e@(fﬂm@) 38 ithodBQla W te@Bhydrofuran (88

1) Ste%@ d E l{ ﬁ} ﬂ, t 90 0C. In one enbodi nent,
PieCe oF‘?O 3 Pat e“dths ngt #e | SOhGHieR &i9sjaddgdatthe selution of
phdsgembauBh 30 Ghif, ﬁiﬁrﬁanﬁlﬁglﬂé teNREARBE a€IPOITRE Mactor was washed with
tetrOH coseﬁgﬁz |n|nr11rcludesacr ystal line formof N-(4-

¥ Z REPFURet 45y e &i4d o 4t 30 5C pad thep fop 9mirnat reflux
(65YCRITap ydieony e\ Eille BN rhduead p@@u%eattz%b b@tEa 5 %H QQQme of 149

L b%/er%irreth d that includes dissolving the conpoun
FIge |0y Phosegitenzaioronbiollgth Aldisxatage ephsbecag mﬁ@tﬂl aredent and the

sus1be$1§i§1li Q@@rﬂékasé’éd By b@BISLAtiHbEnOfrRRBRUE AR tifis ggﬂﬁto 9Qhe level of
S cooling the solution to a tenperatur

phof%?&ﬁ DAyE e sobytigewag beloy Q75 gpma Bbeisuspengion wasfilbued Bd washed with

tetrdBly BoAidn@30 BN Dhé SNt | Led

B M0 80, S0 A B G50 B BEE AL o s

VOhfnilFC?flfH) - Letra }Sdgqu'p]p 1YL @\ramadﬁed[\qn(i he solvent was distilled under reduced

Presfshﬂé Qk ofrenzy iy al}Jésgciualm% }% RIRBIT dl!'l‘% f‘hayl/(%lulmi wg4ﬁ<éustergleto about 52

pylox*yg | met hyl) carbam de tar
litte é%(‘waﬁfiltt ign g thaf;}rom‘)w elrl 19 The seduition wap antafysecharglousgt ih diengxt step.
peaks havi ng d-values in angstrons of about 17.4,
about 10.2, about 5.91, about 4.50, about 4.37, and
) Pepgationpigr ttosempovbeldiffentulaihi bi ts a X-ray powder
diffraction pattern conprising peaks having d-val ues
in angstronms of about 17.430about 10.2, about 8.8,
about 6.4, about 5.91, about 5.46, about 4.99, about
4.90, about 4.62, about 4.50, about 4.37, about 4.20,
about 3. 87, about 3.73, about 3. 58 about 3 42 and
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about 4.57, about 4.38, about 4.09, about 3.94, about

3.77, about 3.71, about 3.49, about 3.46, about 3. 25,
w@bman3B4O8, and about 2.93. [0017] Anot her enbOTUNBNG/034813

di scl osed herein includes a nethod for the preparation

of the crystalline formdescribed above that includes

suspendi ng of a solid f@qnwof a conpound of forrmula IV

in an aprotic solvent: IV) and stirring the

suspensi on mhlle addi ystal seeds of crystalline
formC, des e her |n I n one exbod.nediti—Ghe
tenperature (;\’.\sol nt dur| n@- sEi@zpendl ng step
is from about O\ about ¥ one enbodi nent,

the aprotic sol vent tg seﬁect-m fromthe group
conpr|3|ng of one or nDreaof t he follomnng allphatic

jﬁ c ethers, carboxyllc esters, lacto
aI k ! andheprogheitiien prsviess geponds! L) rYV?’ér?éded in 1 h to a solution

of eREIRERbm stdpe) SESULNE thiSahGRbiiEM (thgae{t 12 °C The line was washed

@ﬁ%@@yﬁgﬁ%e from about 40 to about
wi i arf (2 L apd the @i svae seTieA dor Hé- Baeeehmoéwt &om the first

steg vfa@t:ﬁecfcécpm HPDQt T sbivk@ \@d?,%ﬁo‘g‘ed%ﬂlgﬁﬁa%on lBaRR&Huced pressure at
enbodi nent, the suspension is cool t o about room

2013é npé? aresidual yohmesyt 17 &t ﬁ@rcoeh@ﬂamh@m -GglP b watiadded, the mixture
wab &fiéd fdr NG| Mﬁ{eﬁld%lféﬁgdh@ge fid whh Qvagﬁe%p@[tﬁut%t&g}e/(ggf&d%ew L) and the

crystalline form descri bed above that |nc
solger¥ yan ermeyehbicdistatation wder redicpd Bresmirg 4t 20-25 °C to a residual volume of
30fl, %?%?W{a}e N @) Jas added to 0bta1 a solut n of the t1t1 oupd of formulaI
pi peridin-4-yl) (b yIpropy fﬁuﬁ
WhFChét)lﬁwa 2 gepllemeieef trmumieat(ealolw smiemrme fipim e psvialy rlezr!JGons ) Re-

A Ehe Qblvent fr 1
my (0 i fel u\éerno b%nrll 221 >eem‘lp e I\Klelfis a SUb%%}]ln%%I% grrnlor&h%us Zfohd )-N - (4-

( 2- HEBAl| pr Umﬁobﬂ(lyl) Bﬁbﬂ}@lcmt bspiductwasomed fbe tl‘teailrtwtajr@aranon of the
atures
hel%b tQﬁlloa%r ng Ex?nu?tgd 8%4139 fo? Hde:f)ﬁﬁﬁca %’16 og u??;eg{eeﬁsl’)la%enw%ﬁm %gml-tagrat[e through
Cﬂ@@dﬂﬁgméhWS$aMMeeédawof the crystalline form C,
descri bed herein, and isolating of the crystalline
SO|Id fron1the suspenS|on [ 0019] Anot her enbodi nment
& : -.usSbﬁnheﬁhmdm&ﬁﬁcﬁhﬁnﬂhﬁparat|on

) ‘ fys i for ri bed bove t hat inc
di Si(hl% r fﬁéa% o?t eetars ra sa prﬁ_p@rf %FW&%@T&W&%\&? described
bel@wrﬂsmwsplvpé ik dii;mmlﬂfwytbl) 500 ml TBIME was added and the pH adjusted to 9.8 by

g RO BERY RA0 BESULIEL IV GO LRI L0 e v

ext&med 15i tixgest ye500esU ITBMEY T8O lothihi® Nplabesawére WBadeatrate® uil a volume of

0to out. 70 0C whi crystal seeds. of
o W e 3R R i it 0 Dbl BS FRERPGtIE b i qtashed with
TBME:amll firady rdeit® ir0facalle tr 55hduf.s &bleldt 824 O& PehitdPsWdet OTIR mother
erature about roomte erature,

hqlécﬁ g"pﬁs §8?°§Pffﬁf§5 & i/gq“&b |an étogeéwf #°Fr Shs Prseipygfe Wehélteﬁi and dried in

vachiim @érel g@whredyBRNt 6 glohewsd poabyi s tetrahydrofuran. In

ot her §nbod|nents the solvent is selected fromthe

gr oﬁ’d:" Jonsi‘SHHA g Verleihayitlinesaranmls. The epvae X-epihfiestion pattern is

showS P FRERNOInd tld:l Sl OEBHEAS S 2 M wih 6AREespBAdng d-
gcetonltrlle [ 0020] Angther enbodi ment dlg%@o ng spacing values

in £ SFeefiken Rl 2lse's Ramah spsetEasropal soidicated - qrystalline sample No Raman

peaks WORORERZY hdid Wekd £BE NMYERITRE Hodldsda Yhaks Nss 6F alg f mt’/hbetween
Ipropﬁloxy pheny Inethy%%gcarban1de tartrate produced

60%yand IsPdodstcverdb bR ravsedi ey theuld peraomel ABYHE sAtmive abaut 190°C, the
san{p@ir M bk dé&)n{pbé&ob@@q%yd} }o 210°C 10°C/m1n2 evealed a melting endotherm at
N- (| - et hyl pi peridin-4-yl) -(4-(2-ne h

12"1’Q}ony)phenylmethyl) carban1de tartrate or n1xtures of

crystalline fornms of

N-(4-fluorobenzyl)-N(I-methylpiperidin-4-yl)-N-(4-(2

- et hyl propyl oxy) phenyl net3hyl ) carbam de tartrate in

a polar and aprotic solvent at tenperatures from about

30 to about 70 OC, stirring the suspension while

addlng crystal seeds of the crystalllne forn1C and

- Y a1 . o o

o o,



[ 0022] Anot her enbodi nent di scl osed herein includes a
crystalline formof N-(4-

wo bavenstrenzyl ) - N- (I - met hyl pi peri di n-4-yl)-N - (Be(/RS108$/034813
yl propyl oxy) phenyl met hyl ) carbam de tartrate incl uding
from about 096to about 6.6% i sopropanol or ethano

Tabld 2l s%é&%'f&% A @&M%E% diffraction pattern

peaks aV|ng d-val ues in angstrons of about

17. 2 about—16:10 4] 54,
o nbade Bndo Sy dramaeia i | ouneny s {uaRgRYD H1o

di ffract|ion pagtern| congBiOsi ng| peaks hawi ng d-val ues
in angstronsgpf abopt 1103 abput 16. 0,vsabout 10,7,
about 9.18; aggb[ 6. P, gt ©. [, about ,§. 00, about
5.73, abeut 3 aUUUL about—4-91, —about—3. 64,
about 4.54, A@T{J\Hf 4 gﬁmm 110 abgsﬁt 391 —about
3.84, about 3447, aaout 8255, about 3.4%_ ahout 3. 32,
about 3.(13, amd about 3.86. [0023] Anotwer enbodi nent
di scl osed nengnn |n"|ude§7a Cr) stallinqnforn1of N- (4-
f|U0rOb€nLy|ﬁ 5; netn%%plpe radimn-4- y&)

- (4_(2- nﬂeﬁhvl 2 nn\ll '\vu\ r\”b”)’I ret hyl ) car baul de
tartrat e _conp 1SIn0 [abouf3504 1 Thutyl nmefhyl ethed that
exhibits| a X2ﬂ@y ponoer 4% fradtion pat¥ser n_conprti si ng
peaks haV|ngzgﬁvaIuos i p@ngstnons of akhout 17. 3,
about 16 ur 10,6, ut 9.8, abo 8.1, about
7.5, about §§? aboul UifganUUL 5.28,u§buui 509,
about 4. Q() 2Bdut javm.f/l 51 about 4-39— about

A N1 oo TOT . JJ, (=8
. 54,

4.26, abput 4704, about 86, about 3. 70, about
about 3.48, and about 3.2 [0024] Anotwer enbodijnment

di scl osed hergion neludesiq crystal l'i newform of N (4-

f | uor obepzyt )-|d-\| = mnyi& perifdi n-4- ylaV N-(4-(4-neth
yl pr opyl poypphenymet iy —earbam-de—tartrate
conpri si pg a@@ﬂt 3% of ti?#ahvrrnfurnn Yhat exhilits a
X-ray pOAderIﬁﬂffractionZﬁhttern conpri ¥ ng peaks
having d-val ues in angstrons of about 19 0, about

a b 0 lbql4§]b g zt Aégwatg b%blh‘gk?% L}}eaf% 3>t se V\é S ’de D Ou%g gt 1%Bm t{:mperature
ford 1 @elverddRWkted inSble@bout 4. 34, about 4. 24 about 4. 05,

about 3.89, about 3.76, about 3.58, and about 3. 27.

[ 0OO25] Anot her enbodi nent di scl osed herein includes a

TablB @r Siinhie 3bluGIRFRE He tehySI1GO NP bas¢ oifotrhea Lianpoiondsodfents
formula IV and a pharnmaceutically acceptable carrier

or dilgent: (1 Vg HQoZe] O her enb@gjuggl@}t@g%@cl osed

her ei n i-ncludepharraceouti-cql—eonpos

T up| CUTTPUST LI SALES) L Ilal

incl udé any of ackienerystallilne forms d&¥cribed abov
and a pharnaceu&hﬁﬁily acceptable carrp@ or diluen

[0O27] FAnottet rbod ment—dijscttosed nqgan i ncl udes| a
met hod Lof dPIF;w %ﬁd t he conpound of fofmiat—toa

oot

host , (onprlsnn@nm@mﬂnisterlng to a subf®ct a conpound
of formula r%aﬂ&&&%m g028] Anot her -~ embogpent

di scl osed—heretra—+netudes—anethodof bt g —an
activity of a 36W8EHfne receptor, Pnnhrgélng

adm ni gt er i n@ichloromegialy ect a conpound >0§00f or nul a

[ V: (1 V) [0029] renmbodi ment dISC ed herein
i ncl udes—a— hﬁg%%ﬁlr% t+he—treatrent Il%
neuropsychlatrM@ﬁMP@eases. connr|3|no aah1n|ster|n to
a subj ect a conpmuwnaed of fornmula IV: (1¥y0[0030] In
sonme erfbodiments, —t e nmeuropsychiatric g sease 1s
sel ect ad_from t N¥Yr oup consi sting of psyehests;
schi zophreni a, schi zoaffective di sorders, mania,
psychoti c depression, affective disorders, denenti a,
anxi ety, sleep disorders, appetite disorders, bipolar
di sorder, psychosis secondary to hypertension,

m grai ne, vasospasm and isehem a, notor tics, trenor,
psychonot or sl owi ng, bradyki nesia, and neuropathic
pai n. [0031] Anot her enbodi nent disclosed herein
|ncludes a nethod for t he treatnent of

[d

oW

— D

N L



Dystoni a, Progressive Supranucl ear Pal sy, and

Front ot enporal Denentia. [0032] Anoth-er enbodi nent
waole@elogmasl herein includes a nethod for treatiPQI/US2005/034813

dyski nesi a associ ated with dopam nergi c therapy,

conprising admnistering to a subject the com pound of

Exan M bR ok iod e Rt NE s SRReOVRSE 1isSiohaSathiRariei N
=T or treating dystonia, myoclonus, or
Exampénitf) associ at ed wi t h dopanmi nergic therapy,
0 stering to a subject the conmpound of
2) c?m&@rﬁj?&cf%lt?%%{;d Anot | xer enbodi nent di scl osed
her @ilal]i nclTodbs selutet ¢fobe arporndaf Fergute kinriapse acetate (96 L)
accgr ndi t I d(afnpf%f Hjafcél a%?v?grﬂ?:mCs%‘[Efe'vi% sl§ Qreﬁaré&l Qd)l@t?c;n $thfraric acid

I nent s,
(1.1 kg)@m@tter d. 7cb)mindtt¢tahydrgfueel(e3cme dh¢ re@ndwtl hespgliaseﬂmpwas stirred for 2.5

dayg Sagﬁg ‘fg% ?%E!%}g %;%%e Ooré%[u {‘%&; (?16 {rﬁﬁgredf]ggﬁ Qﬁ@’%ﬁecwa%fwashed with 4
portibisathapyipgperiae (@ur mjm A pﬁall @hidy7 fg Qfarsethblath%ea% gaved for
o SR R B fR 3 SR RO Sy oo
prop@k.t ern of cryst aI formY of the free base conpound of
formula |I. [0036] Figure 2 is a X-ray powder
diffraction pattern of crystal formA of the conpound
b)pﬁnﬁcg[dﬁul a lV. [0037] Figure 3 |s a X-ray powder
diffraction_pattern

t ] .
of 11 a 1. tal[t@@gg](gcflepprgél}c o} pfeg/logs )%teP fo (E? Z;Wa? UpHolvved in
derglh&faﬁz%ﬁ ta @R (1At Y £ 100 °Qf Is6p’ry;$ﬂ atetfto (4N IC, Bﬁ% talqn&ous)mmmnhydroxide

formula IV.
(4. %1 i{g)fatngé?c}ugﬂ c}blgxtl%ee(@ ghyerg ?‘%& ﬁepglr%séh%:?gc% (%gg\)dand tlwoeusHl tion was
s‘cn‘Pé‘df f;op[fmcﬁrﬁ Th/sol {244k deda@tbld 6veb 15 sirfand- thﬁyqtﬁﬁmdﬁase was separated.
di raction pattern of cryst t.he conpoun
Theypquees hisE Weve-PaEse] With le%%fC?fete Zi)rlé ol Sar o 1) and
socﬁlﬂlrﬁ fcﬁl@ﬁ&e' © 1{2?%51% Adfto eeXeehBihed &gdﬂld:p}ﬁﬁestthe sdl@onous etirred for

15 m@%:agéwve[rdé @DFIAI %el:E E‘D@Jgsq? %ﬁésgwag\lchsgr:degkgﬂarc%q:(% 3 kg)ywas added

an&\lth@%ﬂ%l Wwalskyba AT Z@Erﬁ‘ﬁ i\l f1erddP AR dlideSvash with isopropyl acetate (12
N- (4-11uorobenzyl)-N (I nmethyl pi peridin

L) 4y bgivent WL novate Ry rmﬁwresﬁw Shithel hethyiepe Goddmgadded and
theosfusJe 51 & sltlrred (P 150k hes €. QBenNS CAoff ovent e RayddedNby bistillation
I peri |n-4-vDN-( ' - et hyl pr opyl )1 d
unghy eqqiwedetehs;am:aéﬁ%éivn @dhe dmﬂvaseﬁ@e%tﬁﬁe 3 eshfpd o | . The product
wag%‘élﬂﬁglggé aVt ARSI s %SBJ&GWIW%HQ pf. Therwe l:(ﬁfn}{ohﬁd of Formula I

reacti ng ngoun formul a |1

(5.6 (@)—st @UF@W@WZVIIZ)HDK 028 iﬁ;ﬁ;@trﬁ Aoelytign AL tacaripiapig (9. Al gbatol (11
L) }vﬁlg ?@Q&TB%E aﬁ’cf thg ﬁﬁé)&% E% akHed wrch ethanol (9 L). The solution was cooled to 43

propyl o phenyl met hyl - | socganat e) m
°C} 884dd with tnertertbedli ete compau of Fornwe hiffegithe slyrry was cooled to

3560%1“ V?(Lent Sstnqu gLAt'h '&%%}Q&QZM} )1 “h and cooled to -5 °C After 14 b at this

p peri am ne per equival ent of
terﬁpe@élurﬁ&hd’lydomw ik ospifabeshand reshegdl witls ey pertions sethised2x6 L). A
totFP?fS &nl?sgo?etnr?&ge qqu&% %trg]ﬁvgdeﬁy attér ﬁlomlﬁ @Q }tharftrgﬂ’ema'llc. A he wet

e reaction mxture. Inh one
cakoodiried atabow 48 &C tferf76rhrtd pigldadied i s added after the
reaction. The formed salt may be isolated by sol vent
renmoval , precipitation, or both solvent renpbval and
c) Wd&mbmlﬁsalah@mtroﬁmioltmmmmb;y del i beration of the
conp rmula | under
condlgﬂ]‘;ins ﬁﬁ%&ﬁ H PHYED aﬁtc’lbgahnelgrgroénnthggé{gg:r%bﬂeeélh\(}uors as follows.
THesoBreiitWeas phrased by $1tsﬁﬂ?ut10a neldes egieal presgure Iae 24300 dnoth apfolu-tion of

th%%%lt%g:%ef rrng rﬁ‘@r Eg‘tﬂ?{/ nlig) oo'rr&J tstleg %) an(ri] tfe ?!’)I%iu% 'i(?aqtrate mother

(4~f1 uorobenzyl ) - (I met hyl pi peridin- 4-yl)am ne per
equi val ent of 33

4- (2- met hyl propyl ox. y) phenyl net hyl -i socyanate i s used
in the reaction. The reaction may be carried out in
the presence of Lew s aC| ds as cat aI ysts such as net al

I o Y T T .

. ~



and Ti (O-C -C4- A kyl)3. The anount of catalyst may be

from about 0.0001 to about 5 percent by wei ght and
woe@besmht y about 0.01 to about 3 percent by wecDDE2005/034813

relative to the conpound of fornula H [0045] The

reaction is preferably carried out in the presence of

hqx%ps g‘éﬁ 139) 091{5 %9{‘5)% §‘Pés¥d%@1tvoﬁhl&fbt§$ 12btRhethlifedslne r(§5 L) was added
CIT et her, propyl ether, dibut
andeuhh emtuet Wasl @necnghtyd b ams%@lhwlureq k2 Libst qhérﬁgﬁa?lbfneﬁﬁéﬁeduced

pressure t%a’%e‘)(} Isoﬁ‘o%gls%%{ {‘{(3'0%%%1030%5 $¥! éo@mﬁ‘?hﬂﬁoﬂ&e (2.7 kg)

esters of acetic aCI
weﬂealdﬂfmln@se I(Iéwgs chedkatl €113) m;lttkma@jutloh sepgfatedti@d S min. The ‘'solution was

dr ocar ons ( i.Ghl ;
decta 2R o oe?hg(r%geé ¢ a%leouiophz{wsé Vl&lg %&%@%E@E&g%%;go%s phase was e
extacted ok 1so|pmphlydcet|atec(p}ﬂ) ]R@mmrélze@ weteh (A Lk:mqu@ummhlonde (0.9 kg)
wete @ﬂ,@c}éﬁ X blne écr ) %%e?: n[ﬁg SOh][jluQ)Q 4‘1&@]& stmg ffgrelg%ﬁl o&canted over 15
mirt ﬁld&b@hxiueﬁx@ p@%eami drsoaréedp derecraaﬁl 3ykg) nvals Iaédedamg efmdﬁre WaS Stlrred

out C The re to
for ?5 P 8{14 g&r%{; Pﬁ%m\ 11(1)(3r }vvzri]sg \YIHI 150 (r)cFPngceta?e 8 Lg ff‘ Ege%yenp &as removed
by daapaieAdindér feducedlpgesture ot 2G-2F Adlta aDESIéuai ivelumpyof di-1.,i wé not to

R IO e e

Thé podtdt avak c«fmyfu@éﬂ gnd rtfieodaire dradyashng with ‘htlahﬂeeﬂxﬁsLh dtle wet cake (4.3
i ncl Ud b stil.l
kg)t\ﬁaé dﬂsé‘g?f‘fgdi ig st lé(g I(%ﬁlfe) ad%g e¢ z% é@ éOélo% 6 larie 6?1% ?Jaé Egk%) (?n ethanol (7.5

L) tnemeaﬁmseﬂs: arﬂdﬁd’Ihr&SprNdsbadahﬂuéthahGD(&Iﬁ, Tior @fu&walwlay stlrred for

up to ahout na artj al
o T B bR A B g L o
tenfpetat @ if191 Of addRublddt 03, °@ UEﬁ‘dr p1|4t atat figs tdispesadire d.he product was

conpound of fornmula | eithe er_concentr at i
cengrifiger andoweshed With Ewe gg}]tlgléanfr eélﬁleﬁl égi g% The Iwﬁh%f?? was drlela at about
45 WY B 86 REROIR 3(38c@f pro@RANt ane, hexane, raeptane, octane,
cycl ohexane, nethyl cycl ohexane, or water), filte p
}; t}:x 1%h baseline

of 1Hd4kol |%IXR%r‘?8 %FP)PF‘WQ‘CtTﬁ“éIe?l%? sosalling Fsinenddahe

1ndflc%femd1@prlsseWon%o%6ﬁJ haed alYpds % BiEMbE RBRAID @ﬂ&nﬁd@brﬁﬁalhnc form C.
distillation or chromatographic nethods. [0048

PXREVmeveslh atbatr Browpdr IEPdIICFq:S’GWP’PF bR eopBAEdom A of N
ﬂuéﬂog(%zﬂ NE Qltlé }Wlf)&fdlnt 43-y1t)JNe - %&Eﬂll&@pﬂll&ﬁp}féﬂﬁl‘h@ﬂﬁ%@m carbamide

route uce he conpound of Tfornula
helputarttaie Of fqml\»laswf @FISF?@Fnef foum o tcﬁli%lnsp BATReF PVRE PO Herﬁ%ﬁ“ﬁ%i when
jne d d
subjgézt%ctg 'h%ae(‘ 11¥ %%@V%%ﬁ%ﬁan&?%ﬁ%fi?ﬂeqﬁz gif ?C rgs‘{tréll)ult? ntg water and a
smel rpoumidy sahvent.cTher yequal mdwe@s fthad grysiellipe deran %W?Seﬁél@@l-hydrate
QA f I. I h
oHPLURS y L0655 AR R OI ) ik A, s e
wedghtlids$ siartsmﬁstatb@sessaalbmhtemmwgcmdms spmplRie ag oy POFE. The water
r I I
o B0y AL 39, T RLGRTLE, BP0 STty o
hots)rhe metifng tphint shHihe @eltydieddiont Al Wastabout, 136385 n alithyan enthalpy of
%Llj(ghdo aho %C}H d@ggx/cp 2k ?e?niagrra%tr bﬁgslrd#égtr S/?%Cg%ngg Sh&WPY @&sﬂd@rable water

['ution I n water
uptake bvihan exp@adaé hemiditp amgév@y@nmnman Tpe awiepveagivernoff when
s desired,for..e I

’che:r Ir?l?t}vgt ?u&xﬁ&gfr was, & ?re?slﬁ% at 50 /a %Xd lfc'slg a?’fjlrs. gt%tl)l%%f ur ‘%/ast ngmal for a
debdi@sdehisoB@l vent and addltl on of fresh sol vent may be

ar e IBDt | cABPgHARE eOmRPeS Therea S o aRstal b alrikd totuons
in Radi Qg eslaédartdygiaperib dasrminaivh ef él,ssoNeé tsammpe afer lsglxgah cemoval.

acid esters aslm%i I §ct ones, acetonitple, and al cohols
Thygerlifra 8V iedebs Scar bon at oms. [0049] Salt forning

acids may be selected frominorganic or organic acids,

such as mneral acids (HO 34HBr, H, H2SO4), nono- or

di car boxyhc acids (formc acid, acetic acid, oxalic

acid, malonic acid, maleic acid, fumaric acid,

sucm n| c aC| d, tart arl c aC| d) or sul fonl c aC| ds

L, o o - — .




brine and/or filtered. The desired product may be
obt ai ned by renoval of the solvent an drying, or by
w@e@eiopiotat i on wi th a non-sol vent, filtration, Pemnuds2005/034813
drying of the solid residue The conpound of fornula I
Is obtained in high purity and yields [0051] The
starting materials for the above-described reaction
can be obtained by known and anal ogous net hods.
Tablsed: iApprogimae sofubitcefiisoursthliste foror Aef eontoundyf fhyenula IV
obtai ned by thereactjon of N methyl pi peridine-4-one
with 4-/f1 uor obeSalyémri ne in | he PrRGGAGE (9/my et a

[ MW W |

hydri dg,” Tor EXANRILE accordrng 1o Thesghene 96521
Conpounds—ef—form ?(a_L_rxa,y__bxe prepared By reacting
Ahydroxypenzala@hy@eﬂmnth |sobutylhalogénide (e.g.,
|sobutylbron1de&xﬁgeforn1A|sobutoxyBenngdeﬁyde "Whi ch
may be [converted w n?_ tydroxytani-ne-—to—the—al-doxrg
form T it

wi t h a|pal | adiamtositlal yst to the correspondi ng
Aisobutoxybe I fromwhich the cyanate of
f or mul a—+++4 Bé}ﬁ @ﬁ]ﬂ E}ﬁ?; red—by—+eactio ,,%ﬁ@, th-—phosgene.
Crystallline ig5E thy gl foxide >200
N- (4-f lluor obenzythgnolN- (I - et yl pi peri dinid-yl)-N - (4-(2

- met hylpropyl phenyT met hyDcar bam de— (FornmrY)
[0053] Usi ng- %Mﬂaci’j‘\%eﬁde%r modg'mfimﬁl t hfLr‘nrmmlnd

of fornulazﬂnmﬁn@éﬁ@¥éihy obt ai ned as alsubstantlally
anor phous soh(%mmmMch may he adn1xedquﬂlsnaH

anmount s of & T me—form IlWVabbl r-sthgt
f ound t I{Z}lei:kgg{al line farmcan® ePObLaI ﬁﬁg
fromthe salbutylonathylstherh as |[the hemi -tartrate salt,
when dPIIber@&hﬂgk5MQmﬁése ynder certaln condition]
Thi s crystattt+satt+on—can—even—beused—+te—purify—the
base by re-crys®3®P zation gf salts or <8y

recrys al li zati ontof the bade itself. >[30054]
Accordingly, 1n one enbodinment, a crystalrtine form of

N (4- fluorobenz
Exampled: B atig :

[

l.'.. .\. D

y| ngdiag] ) Ca@ﬁ@@b@@uc‘t ?roﬁrlﬁ\({ ?l@ q 1(1{) @%ﬁ%ﬁs&céve?l at 4& °C in ethanol

characteristic nmelting poln
C&lenpeplition af(H aéar@rlmawéép T4 kb iDithdnet wart dddéd Bd&AGiandjthe line was

wabtRH QIBLY Y of BGb1. Fhe o1 ﬁ)ﬁtvé/ ?god’l focd Q4 CWF({]WItﬁ Fhe hemi-tartrate

herei nafter designate orm he "ent
of foggpla AV oFhefsbrm was It@n&b@@d tod9 °g/ <g' er J0@BS3tirEd @t ﬁiisrta‘;tperature for 1

hlgqmggg patie rm.Y.is de
*Figur ed%l %ecﬁl?%tgl ? &t %He Q 4rh§§w S SE ?Fplggrﬁ”ﬁen the product
wapemnirdingedenhivhihed with 2 p«ﬁr@bﬂlsminethgnoct kax 6E).Ghe skl @kpeadkdied at 45 °C

fore/)é oﬁx%é@e@dﬂz%él g"ké %EH:?) V\}jc@ @33‘%2]6 \/f?% Oglﬁ r)fhf é?ld)g 4{%@%\% %e LPr(éluct re-
Veaéegl)thamolQ@ox(phsg wasfod@d(m, 3.53 (vw), 3.40 (vw), 3.28

(w), 3.24 (w), 3.19 (w), 3.08 (w, 2.91 (W), and 2.72

(w). The abbreviations in parenthesis are used herein

E@QME@MMMS bf fongilinNefismtoide (189 base 61 foRida I
i nt

um.ntensity, = ak . ]
i nt SI]'[ Y, (grﬁl r@%%g@cwgwt é@ﬁﬂ@w\l\%‘ﬁlﬁ\.‘\e‘”ﬁﬁd@%’ﬁeg Gs® °Cin
ethamwb Cﬂﬁ’ollﬁgﬁtsfsl,u?(ﬁrommyLJt;ﬁtaﬁé esel.sd k) fan Stﬁitﬂiodwfaé)ziddﬂg@ﬁ.t A5%€ and the
. ound. o unts of at | east abou
in PR VL GhsPengbofhe SPRERS frritror o2 el htestion of solid
pre&agntam@ mihhe slurry staal doblee td Q5 ITE §en QD Uslh NInNINEHRALRS BRE at this

| vat and/ r anor for 0056]. FormY is a
tem\?erm ﬁ’éb ﬁl?e@gp?@“ gb FeAngrlrﬁ[ Rppors %ﬁl@ﬂ%ﬂ%ﬁ@%ﬁm the

profait WHJ; aan’trlfugeﬁ’@ﬂ‘djﬁﬁshéﬁ willy2 gbribiisatethanbl angd 4 PSGHe Rt &1@5 &as dried
the crystalline character of formY, and anal ysis of

the el enmental conposition conplies with conmpound of

formula |I. The crystalline3formY of forrmula | is
obtai ned as a white powder. [0057] The conpound of
formula | is soluble in various organic solvents and

shoms a Iom1so|ub|I|ty |n mater In contrast, salts of
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gani ¢ phases; e) renoving a part of the solvent and
cooling the remaining organic solution to |l ess than 15
wW@2006/0370h®| di ng at this tenperature while optiPOBUE3005/034813
stirring; and g) filtering off the precipitate,
washi ng the solid residue, and drying it. The nother
i 0 | of the
ot 4508 S WPRRSALR, SN E RralaE SR ). B,
mn&monw@mﬂﬂ@apdgmamdeQadeWéc|ds such as mineral acids
(e.g., HA, HBr, H, H2SOM, H3PO), nono- or
dlcarboxyllc aC|ds (e g. forn1c aC|d ~acetic acid,
.‘ ; e 1 formiuth TVrihi oug}blvenhllmatlon of
. funa&]& aci d, su00|n|c aC|d) sulfonlc acids (e.qg.,
foni ¢ acid), citric acid, glucuronic acid,
mal [0&4810| d,2.02anufi ccudadied passrof édrhnahel-wa& dZSSQlV@Lﬁternm tgmperature in

o038y R, R B L SRR 02

mlltl dr@ hivatien®dit) afethe fikére@aiiton oat hamngsred site 900l round glass flask.

phati c carboxyll cl ds. a aIk
Theecé?aé slutyn s é}iogetp maj Ec? (d@f 1ﬁ§/ E‘O]é%éégt g)7§ f:aaéqfl SH éc,gqu\éntly the glass
ﬂas(c\:(ra{h&ﬁ@ﬁafeh@&@ﬁon fhhwehsecleditel RybEtiReryopRtiky ype OPHRIST, BETA

et her, t-butyl-nmethyl |but di net hyl o
2-8dhirhhe naml;?ﬁf‘éfqr%;omaseg 569&33% frd Wwolg o B s 52 °C.
anddth&tired @t XA 0007 ABArhX trerd abOIQHStho@dttMé IyspHiRAdEdn wih@nphte and

val ue in step c) _may be advantﬁ%eou dkusted %g g ferential
the|flagls WanECOHSQﬁTQdaEh%OEB%%@SWIFIWdO QOW Vs ghafpterfaed Py dtjferentia
scaﬁﬂ?n% n&aﬂo{vﬁ@r Xkayedfitabrichl k?ﬁh{lﬂqﬂr Rt (ﬂ)‘talﬁb)dqj’r&?ﬁbldQSWS the

such as Li OH, KOH or Ca(OH)2 [0059]. Renoval a
conpigte agPrphpes opeh iksein I)SG gpepuierpeyt EBiiele At AP gy émorphous
cor@%}m&h ac‘?ll % tfaﬁﬁhﬁﬁe&ﬁ@&tuﬂe%e&@@b@'aﬁ@a RBOWHabAUL 0S @P@Jt

percen t of the conpound of *Tornul a The
cooling tenperature is preferably mthe range of about

Exa; 39 4.0p; fonhPer gt"al u?pi%jﬁn Rrﬁfrg rcriaﬁtlgf)fm?rg‘ﬂm 0 0Cto
enperature

opt (A%l | y ¥Ades 0%1111: pxorqucg ﬁrom Brasfpée aylay sesbended Boabsolute ethanol
(7561rrﬁ)u tI%e wtth ?u%%e%tsmﬂ[ %Vapﬁ) Afed- unﬁé‘? rs@ﬁf%% oQJr 3D %’ﬁh M (?3 @io\é‘?&i °C, the
I'n a convent al manner under
solwtamuwma chmamellomeaht Tgaesohthrwwae rsldydy rropled remtl i ther ppdduct started to
A4- 11 or enz 5 i p-4- .
cry&%lifge( %_aﬁ%utt ?/r gr%%o}/ 4gﬁ€e} E% :lfP (? %ﬁééfre ael%y A \eéll\zl h. The suspension
wal\ gittedtfar 1.6 &t @ 1[50’0)5(])‘]1&63’1?1& @achipl susgersfonfvoas rforinzed | Theagreapitate was

.low solubilit n, wat er. ACSQ -
s ser e Vo heor a0 bR st RO g om0
°C.ame deweghtsak Uk Bg @5t Jiadce have enhanced

bi oavaj | abi roved ce

c ha?ﬂc}g{’]er | s'hll%é' ?‘B’? Wta*ﬂ%aﬁlr Sé‘ﬂ’e?ﬁéﬁ% ° Sﬁ%nfgo"rl Sof &Y plsgiugsyethanol
andifed@d 6RO St too3SC. The d@slufi@imiah comaleteant riselasit watsebstantially

of N-(4-flu

ro zyl ) - N- (1 met hyl pi_pe . :
colgiariesn i) 540, 4%39 ﬂ@mﬁaﬁﬁﬁﬁ do’*EJ? phrefts HRe Ry Mpihss saR, 0 m!
abéoﬁlge gﬁarﬂﬁr hrldC the adol¥io bitak adre allo¥ed 0o déddl huyider Osfiring. Crystallization
e odl ment

d : o . .
inifglqdat 18 o BBREGHCF SRzt ROATH 58f G ARk yphpmigous pqipite was
forﬂﬁ@& Rtk RPN R RIS kBTN Y e} ﬁ%ﬁtbc@ %dﬂﬁteﬁ@é&tufeaﬂ"hd' s’iltslfbnsmn was

ording to the formula IV, The cqonpouy
flltpr@qi Ai0523 ¢ @pélyw%gedptwgﬁ gyl@cpoafgl agﬁolptﬁ te@@pcgt "gl}f \ﬁl&}ﬁ:tang{sohd product

wab BGedUvOCAISuddtr vasWiM 11838 PZI TN dhyheei s RO UrBds ©1928/0yiery). a |
as descri bed above by usg@g tartaric acid as th, sal
!

f or 191441 aci Bhe Aewrpeatdes difFaction epaitiny fsafkovaait Higye t%e and  the
cthchQéI‘Eﬁ %’éékg ﬁQQBété)QltP{he uﬁ?esgo%g 1Bliega G RARAG Dhrefofefi Bible 4.

I wt rtaric acid I'n one enbodi nment,

N- (4-fl uorobenzyl) - N—(I nethylplpe pdm 4-yl) - N - (4-(2-

met hyl propyl oxy) phenyl net hyl ) car bam de hem -tartrate

is formed according to the3foll owi ng nethod: a) react

about 0.9 to about 1.1 equival ents of

(4-fluorobenzyl)-(Il-nethyl pi pe pdm4- yl)anrne of

fornula Ilmnth 1 equi val ent of

L,

- o



whi ch may be stirred for up to 3 days before filtering
off the solid fromthe reaction m xture preferably at
The solid residue may be PeBEDSINS/034813

W@ D @104

and then dried at tenperatures up to 50 0C,

desired,
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an al2d® exi st i r.H wat ¢
Tel tiygs poif

sth@Qﬂhe
S ao H% 1333 ldbé%dpeak
JI O.UU i IU

hl pz\sjf er upt akée when o—hum-di
|y abB6e 75% relndive humidity WThe wat el
f whenithe rel atige hun1d|ty i swdecr ease
ess. This behaviour is typical for a
quescent solid. The co oo%nd of fPrnuIa IV as
I‘ payraHon Bl VS 11 e Ip q gt d han0|

Wat ﬁleZ]or Olpg @nd Gon%hl\[@!?ﬁ ﬁ)rrﬁlﬂﬁnI‘X &g ovlatndd \MiEﬁdfmplér b Qvas dissolved
conpound of formula [V s a IOM/squ?illty in ot %
to 48 °C at a

undsy §ERRE 2se et 200 r@r@bgqlﬁp |erhﬁ1é011a8ﬁ1 FREA CRRISA sist sfTHne
coo‘ﬁﬂ? hdtebs Pn@/‘ﬁﬁﬁ Cr9italGFa%H SthiddBtef O FW frirlueh® S€ tHidd@Bhperature and the
when manuf actured according to the above
susp@r@@éétgnec{te@es@fk e vidhigl/h ﬂ%\ﬁﬁ%ﬁpewmﬂ‘aﬁéﬁtwgﬁlﬁﬁ? &} vf- and then
cocﬁ’éd th A8 AT Ay 4 éted(ﬁ” Q' ehii, THE JbtadHeli SusBensioR Sfek btirfedll ahY c8dM to 15 °C at
X-ray pomder diffraction pattern exhibits the
a copding waip pgd CHhr Ehstearsialling proppins vex prpaaed gy ifi Hfa&% ad fagbottle was

wag}'l%‘g W til%oq%l(aggo utd @chno( &ﬁ)led tg'g é ’(“1%) orys%ﬂl%w(r@&due?wag tl(e‘ﬁ/)drled in air

at 30 f06 198 alqd'@qeremftey gnienyacuum @gi J(qﬂn tempe@egurfz g‘()r 04'10]419 t(( gl)ald 98.1g
cry, taﬂ'ﬁe Sa}lo%)lct 4? (Jﬁwa‘céh 49 &mmod%ctg@as( ﬁalymﬁﬂﬁi <2 'ﬁ@Fﬂ“ﬂ@ shows a
n various enbodi nents, TormA 1S present in a sol
wefgbt Iessoff abdue2 SHnpbish tapdtiriooiedtd watervng p saetbampaust @ffeﬂ&tlol
| east about 50% 70% 80% 90% 95% or 98% wth the
remai nder being other crystalline forns (including
hydrat es and sol vates) and/ or anor phous forms. [0066]
Crystalline formA can be prepared in a controlled
manner by crystallization fromethanol, optionally
adm xed with isopropanol. Agcordingly, one enbodi nent
is a process for the preparation of crystalline formA
that includes: a) dissolving the conpound of fornula
IV |n et hanol or an adn1xture of et hanol and |so
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0.2 to about 1 Cmnute. Crystallization started at
bel ow about 50 OC and it was observed that a thick
w@asbesman form when stirring at such a tenper Bt TUS2008034813
about 1 hour. Heating again to the higher tenperature
and then coollng again generally results in a
2Ry ﬂeozlgra ion of% i s?ah%{io 40 to about
0 a tenperature
of |[@$33]t hanl algm)t‘npﬁﬁhdmf foqmu@f Bf @sbcbb;m@ldom Exguple 36 vigs dissolved

néer sgq*rglgaag%SQ%m I ng soluac‘ %:jtﬁgno‘?%ﬂdr t'h%rp 'i%yunlagr s@l tto 48 °C at a

St “ U AR EP R Ehd e s 2
a]kimgwfatelofﬂl 76/ mitt @rysﬁlﬁ&aﬁlc&ssjlzirted nfercr fest rainwleﬁ et bl tperqr aéure and the
hen filtered off nd d [ d th
R Y T oy
cobRa % JIKiTC ahaut o0 (D’&m ri]hefb’etnmbd gusmnsiaﬂowast sti®@d @@l cooled to 15 °C at

Dr Y. e
a CFOBI\; t a‘{%& :ﬁggry 138? p%gglg D W%% ar; erecP b ﬁlgx{aﬁ(g an%?l%e bgfctle was
wisﬁé@ﬁftl&tlolﬁrﬂ ab§d6 Bpprépaor avppduad °of Tﬁcommthland Msidenwipefirst dried

untﬁlfr:rg‘gqf)g%l gg%( %éfo& 6&.8 gg#ﬁwlie eé ug%{r Q%ﬁ#l% gﬁ oom t ?Berature for 20 hours
1o 8XAINb O ek ahlliad Grobyd®p XRTE [ridg:atfeﬂl ¢has tﬂieUﬂirbdthe whl@olymorph A with

SIISJ(.IJWEE{}WQ ?‘g ?ﬂn%%é{n (ggg{}% g}ﬁ’?ﬂe eba]q éOSF 8 ?86% r@\?‘lc tvslzqa% ra’rtrlbuted to

isEHREbINBAtwat MORNEbACE WES :fgainl dﬂft}d ROBOTTOn diheor Q0 I’hp;@«t]dndg a product
of formula IV is repared usj phase equilibration
Wﬁh%&@§§@§$ﬁﬁa§“¢%ﬁﬁ%ﬁﬁ@? & ﬂer usi ng et hyl
acetate, acetone, nethyl-ethyl ketone, or acetonitrile
as solvent ThIS cr stalllne sole |s merelnafter
' ling pyre RS f orm B may

cont Fb'1§'4 S Oﬁasmtg%m &ﬁldd@@@ﬂﬁtawta@ Qbfdlﬁ%lnsﬁmh'@l‘etﬁlﬁb a9 dissolved
heat i n thernngraV|netr|c anal ysi s coupled to

uriderf stariegiatsiedt molde cpp}yabscépte 5913 @nd theg E?fé‘f’d yrpder %‘&rllfl%to 48 °C at a

coy]ﬁg Vel 6f 1 6O @ys@ﬁﬁzaﬁ@ﬁ‘ QSrtddrlePa & ALt B t@fﬁ@éﬁture and the
percent by weight. This amount generally indicate

suapemsine hyendge e ﬂs@lqmsfé vmhavelr h. ik iSusnension 1 figadidseeain to 60 “Cand then
cdolddgo r4§t°b Qﬁ{x(fa?@{;f{ le:r@lt/ WO dohEned: s§sp%1s10n|'@a\/ﬁ‘ﬁ%5d atfiedRleooled to 15

I's onl oun since a weight |oss i s gbserved
°Catt aaaqblnr@rratetOé ﬁﬁ@/haﬂ@rcéys@ﬁale IPERRIPtRlF e SPEATRGHP Fitiplie fand the bole

Wgsb\?gstheclll §RR 1b I?ﬁnab (11#%1 C{IQSm(ﬁoCSaJC aths gry%ilﬁE rdsfiud was first dried

ree state. ting point of dehydr at ed
uor yacBurh snd BbUE For 36 h0S i ik A6 erowaling broRudh i g vstaccording to

7 AForm B shows a consi derabl e water
:ﬁﬁﬁéwﬁﬂﬁémgq%§posed to high humdity, especially above
80% relative hum dity. However, the hygroscopicity i's
l es%e Plr PRQHAGST oftc A1) Q e Ag R &qsf/'\n@ ion

un1c Ty of
abou{019§1% [MWOEHD! thneonpauay ofbowdes I'd lfrbfnr@@tnpbrii (tg)a?tas @yspended in

DL BB, ATy - % 0.
pilo@hidt Gk AdEnt had ﬁqodrﬁtal]srtel fornp atkys PXERP roe Remdn spectlesgapyuelen using the

Bl o b oo Oy by o

(EBME), ethanol add POMEYSthandl/Beptapy, IBMBsafiBatedvith @268 (m) ,

3.42 (w), and 2.90 (w). In various enbodi nents, formB

is present in a solid formof the conpound of fornula
Ekpl6 1 2eetatSion bf @tstdlB@siurabautA B0Mspersn efdflHratidf Fom amorphous
95@6 or 98% with the renai nder being other
JE?&stalllne forms (including hydrates and sol vat es)

an d/ gu158TOr PEORE of AFEPholsOAbburldr fYsh Exhriple 6 vaasraupeaded in 1.0 ml

prepared in a control| ed er
te,%@é%g@g and Fiteat anbden #elmur e ?"%}Béiﬁé?‘ tsﬁ‘?' Ak ppfr nitrogen
solutions in polar solvents such as water or nethyl ene
chl ori de usi ng non-sol vent s8such as net hyl et hyl ket one,
hept ane, tol uene, acetonitrile or ethyl acetate at
tenperatures of 0-40 O0C, and subsequent phase
eqU|I|brat|on substantlally at roon1tenperature

A a1




pol ynorph is neither a hydrate nor a solvate This
crystalline solid is hereinafter referred to as
wa@egosaioks ne form C Crystalline form C may be peEpszes034813
by suspension equilibration of crystalline fornms A or
B, preferably vvith addi ti on of seeding crystals of
form [ 0 r GB{RTY or Raman
at ToRR ehmé)rerzrraca y s’t H%lrg (FIE{L&I P %rfgrr@{% g@gég%@{%%l 1 ne 7
spedt@sivoy. absor bs nuch | ess water than form A, Water
absorption at about 95%lelative hunmdity is only
about 1% and no deliquescence or hygr OSCOpI CI ty |s
Exa@lpben y-eftepafdtmnex postalliee pore Henm 4 bt wilibrak LA
a change of the crystal line form Crystal I i ne form C
forns stable at 75%rel ative huni di ty man open contai ner
and [6IGeF noRo amambrpthecromppuﬁdoﬁaﬂnoErtan@@ 6 @as suspended in 500 pl

ravi sul Ls o
b G Eogoeg SR OO Wlibe D bE LRl PRl Bt o0 c
CryetaB Helresin WaBhdentfified by Rasdnisgatosopyd t h DSC at a
heating rate of 20 OC shows an endotherm c signal at
177 OC with an enthal py of fusion of about 129 J/g.
ExahiMe 34 OP@parhtfondfcisline GuieFortnhs byghdpemptpn(aqeidikiation from amorphous
tenperature, whereby first deconposition of the
forgypst ance i s observed above 170 C. Sol ubility of
cryshess] i ne 26 QhgMafaoiPh¥@t &mposind/ &bt Bia@iple vaest@bﬂehditﬂ in 500 pl
formCis highly suitable as an activ ound i

tergistip BT GBI PP AEVON 51O iEg EOm 16 stfmﬁeﬁnf“re 10 40 7C.

Cr})sgfafl%ye Raderasdidntifiedty RimRabédbkopy. form C is depicted
Figure 4. Specifically the X-ray powder diffraction

pattern exhr bits the1 f ol IBovvr ng char act e

rrst'c
apti c

,,,,, tp % e}w? ethyl ketone

( VW)éO 5@ 9 ( \6% ul @f £ ;{q\dwus s@lugon( é’éﬂqtanﬁn ; o{ltn'1)60 n% 83hd ¥dmpound of
{m, 5.°16"(m’, 484 (vS), k) o 1
forahul38I\ ﬁr)om EX&QQPIQ \Mb) vrgls g@de(dv\y}) 1Ognl7rpe’r{‘rgl) eth}é k?ti)n? Ié) algd C. The

suséé@s’lon wé"s6 n%}é’é ’for% ( Wt VEED &/ag Ydded %Hjsn%'n%:gwe(s%ntlﬂugd for 5 hours.

I ous e i ment formCis present ma solid f
Thofolihwae Ghpod nff 206 dfiest mﬂlrafor ¥ 1AM herERsEasure for ¢ I e%ﬁttaﬂme form B
% oss of about 2.5 %,
wof Qg E) SR o e S o2l TRETFR o § e
whny ovatatisibated tcsmtvxaﬂ“ésy( - oo wder diffingsien naftefrols geowiyip 3@16 3 and the
In.on ,
ch acterélsr 15 tpgtoic% 11!6 ?ﬁ{%tarvg%c@g S@%@?c?nﬁglg ?O ?é’&r%e\queéjﬁl /g %&g glven in Table 5.
scal e for |ndustr| al productr on of the
Taplbar despetingsctat thy caystellive fonipafiimdomppuntes fdroyldVt hat
the crystallization fromheated and then cool ed
sol utions dagsifob] I eatigayingqaQl |t Hrdngitngéalitdtivena
furt her foetre—trat—for-m T oeTaTuTact ored T
control |l eldm r, when r‘l"zlgf alline forms A-or—B-are
equi | i brated i%h7suspensi ofin the presenée of a pol ar
and aprot|ic sdbowent and sé&d crystals of wform C are
added In jan aI1t3e;rnative t@4usi ng seed crystals, a
starting mat err zy may e Hgpd That cont ajis sone

nr-o

crystal fprm ter—rprep t+on—of —theconpound—o
fo)r/nul al I\"I znl i-d rP Pgﬁ susipensi-on us have
crystals vvrth158particle 49%e mihe rang® af 1 to
about 200| and 1Brieferably 2960 100 nm which can bq
filtered pff, 1\9@shedrand dep ed u\nder noder at e

condi ti on : e g7 | 0 | nsgg@ce 600C ur;ger vaculim
The parti gte—stze—obtmat ucx ucpcrlugu onthe
manuf act ur_e_sr;zgr_e_or or—solvent—m-xtdir e

used, on the ¢@dling|rate428nd the nunhe’ of added
seeding crysta3s [0Q75] ®82 nethod for the
preparation of crystalline form C conprises formng a
suspensi on of a solid conpsand of fornmula IV man
aprotic solvent at elevated tenperature and stirring
t he suspension, optionally adding crystal seeds of
foran until substanti al conplete conversron |n pure
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(4-fluorobenzyl)-N-( 1-nethyl pi pepdin-4-yl)-N
- (4- (2-met hyl propyl oxy) phenyl net hyl ) carbam de tartrate
wobookosTus a |V, conprising: a) suspendi ng the PODURINOSE34813
formor crystalline forms A, B, D, E, or F or mxtures
t her eof under strrrrng m a poIar and aprotic sol vent

at ter‘r’plat—crlcallm 9] C, on
stirrin a@mﬁéﬁﬁ@ﬂatuiégkggé ]33 %%éﬁ

crystal |seed23cf crystal Bi7Ae form C,_when crystaljline
form C i|s nobyy esent m ghke starting material; c)
continurng‘sggrrrng at te peratires from, 30 to 70 0C
unti | f Frat+oeh UI € yo %l OI e OpPT € | S LU”pi el d, d)
cooling lto tﬁ@f%rnrecc end fenp,rature;‘%) +selatli ng
of the crystallrne solid fromthe suspension; and f)

Exa3ild B0 Blebda RS Qf BtARsnt Bep Dl‘eﬁﬁﬁiti’tg)ntwhﬁl agfi skt hégheie
solfid. [00/8] ystallTine form A may be used as the

st altiétig watoerrrﬂarf a jspltien eoTitipiag I35 ¢ of fre rogmowyy ofefprmula IV
acc?rldtnﬁ]vtf'o %]%catngl ’m I?net leneaﬁﬁjorﬁe Ws AddEd a@fboﬁ‘ﬁ@fnﬁ&@tﬁﬁ: to 3.0 ml
t ar

naterra may advant ageousl
hepthng.elhe fpingd sp@pepgr@n s ystired & A0 ther diiered é)éftj% drigd in air at room

temggrnt%n[ea{ok ¥ (hz %i’gl{stgllhﬁ@ E‘%ntn]oB Rx%@ﬁ’&éﬁtlfﬂ&t’\@ﬂﬁ% roR Rafhbh@kpectroscopy. DSC

, water, or m xtures thereof)
meamnemhntacealdearmﬁ'em prlinttod alpctie 13 107Gwth drelding pepaiRy @about 63 g.
Sui tabl e solvents for crystallization of form C may
beselected fronrthe group conprrsrng.ethers

f § l ) ' " om
gﬁ“gﬁ:? Ihelr(f: rrg)r(gg;%f)heﬁor% ﬁo tzﬁ%?% %rsr 1%? gﬁ% %ﬁ‘ﬂérozmﬁ[)fformula v fr
Exaﬁ?ﬁﬂhe B(b) t1etnreatj>yle|rreoéhlmaie wed hx;ded att;erbcauu eemne;abty@ ¥4 3;Qemh§qluene The
t t
for%ecteué?epélag grge? ggﬁef‘ E)r 2% {1 ¥n ﬁﬁér ff lﬁt% & i 1r1 IXR% 1‘00?”1 temperature for

5 & Ketones and especl a prefe
14 hSnyEth]‘niyﬂa feih whetdeniiieney P)éRDahmmﬁ wpa:rroscﬁrre DSC measurement

of cr al line forns A.or nsron
re"?ﬂﬁm é@ﬁg Pé’é“‘g AT ﬁa“tleh (4 BT eI %111513 'lpﬁ/ ootf hgoru??l and
the anmobunt is chosen such that the suspensron can be
stirred at the .ooll é&&%m

X9 '.‘ & 1‘

[ OOYrﬁbz]Th e 1@ ﬂiﬁlerfatsuruaom Borﬁzt1ﬁrﬁ§ 159 mg I@ﬁthe)com]atymd aﬁgpenula IV from

f 10 .t d { to
eSS 20y DT RS B SRR Pl v T

forﬁle@a@ﬁatsiéﬁ Q8s sﬁhed DU, theh filegs bifland &ﬁéﬂilnaﬁdeﬂ)oﬂﬁymb@ature for
01 to_10 and preferabl 0.1t o5 percent by
18héﬁyﬁ#hne@reF$eaS@eﬂtstaﬁﬁ %“ﬁ?“%??gtallrne fornms A
and/or B. The addition of crystal seeds is in genera

preferred in order to accelerate the transf rnatren of
arpple +9:\Prepatation of erystalform Biyprecigita 3 ~solvg ethv aaﬁtate

%ﬁgg ] nueds f.Qr of Qlfgoﬁlti‘bﬁ c@ﬁtﬁﬁrmgf 210 ﬁé aﬂ”ﬂheﬁ conﬁboﬁn(h ofl E(Smula v
s and &éeferabl 2 hours to about 2 days.

acoprctmsro pleoR(be i trsthand rvasiafdedsd ﬁgctnatﬁnrpgrarwe @eﬂ)enhetﬁyl acetate.

g[otittb@ p?&ff’dlt@teci nﬁtﬂt SIRE5BULL ethtyh Gceid Y aRdihdhse Qolvent mlxture was
itating 1ntensity, and the anmbunt of crystal see

evapduited at Goah terspEpTes (1A resThing CBTIRTE B HiiTd 2hay %efor 18 b, then
A1GRA HEUy g%ﬁcp}/n qggzlt tr&féﬁ P& h8iré 8119 W0icr il SaPBaMs iltified by
orm an e produce an ei ther by on-line process

Ramaabpgttressopyor by recovering and anal yzi ng sanpl es

off-line. [0081] Isolation of the crystalline solid

can be carried out by centrifugation or filtration.

The product may be washed for exanple with a sol vent

and then dried over dry inert gas which can be pulled

through the filter cake optionally under vacuum or

appl ying vacuumfor a time sufficient to renove the

sol vents. Further drying, either under vacuum and/or

at noderate tenperatures upoto about 800C can be

applied. It can be noted that form C exhibits

excel l ent properties in terns of filtration and drying

and a solrd naterral |s obt ai ned that 'S essentrally

o Y o

,uaf]tatlve ddi
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c) continuing agitation of the form ng suspension at
the sane tenperature for a tine sufficient to convert
wo b@cosmpound of formula 1V in crystalline forpeCud)005/034813
cool i ng the obtained suspension at a cooling rate of 5
to 15 OC per hour to -20 0OC to roomtenperature and
EREBTeerR Pk dbalaol of Bvéal Bl }§)b ' LR bill6ra

sol | rom t he suspensi on;
acgiapitrilien drying the crystal I ine solid. [0083] The

ehod o, cn T REDTER-pRad 318 Y gt BERAGHG] Rpuspended

acqthrtrdoandetitredifor dmlaysvat tmperbiarerce/ahn’[g feeh depemjs: @ientfitered off and
Ly &S il

drl%ﬁe %?étrrtg ?rﬁg&ﬁ\é er r)i%i‘lflet rr5 Was #Ib ﬁ%?ﬁn spectros-
copontai ning tetr ahydr of uran ar e pr ef err ed as solvents

since typically about 200 ng/m of form A can be

di ssol ved at reflux tenperature. However, any sol vent
Exgmple i Rremtatidh e Sapstal rfmmtlB@vthﬁQedﬂiﬂtbﬁi‘tioﬁ hvithglyB@rph A in ethyl
acdsed. Non-limting exanples include tetrahydrofuran,

—acetone, ethanol, isopropanol, dichloronethane,
1, 4-[@li6Skane20 ﬂl@@f axaebmpmiﬂd (bfeforrfﬁhﬁw ﬁ@ﬁ@@hﬂ[e@(bmétsﬁﬁended in
unt_ of

I ro 0,70 0C. Th
o gl aPIGL AR B o0} 10,0 T 2ounL, ofpadded oy
an&\/&lhgrhtln aindt pooaf en@bilayird f(@rmlg ht Oryk@iidyfonRiFRMas identified by Raman
s gfserred to the anount of dissolved conmpound of
PYOP¥#% 1 V. The agitation time in step c) depends on
t he scal e and may range from about 20 m nutes to about

24 h nor e gleferbly from?25 mnutes to 12 hours
I tal Joret I by:suspensio gauglirafioncwithr e h A in
ethamd/ MEK rate in step d) is preferably from8 to 12 OC

per @&g]r Stirri n% may be continued after cooling
t hel i ng?% BEBEMS coPRo gy domala T from mmpbﬂélf)e’raalﬂm}vended in

5 nll&tﬁhﬁbllr/SMElQQl MP4R BFEef BE-abiys 3fa &%ﬂeﬁaturg Qﬁ%ﬂ% From 18 tﬂ 40 °C, then

al %{ [1ine formC can be obtained’in
Utgred pad driefifp 2irg¢ Borpiempeaara sy Ml I@Wﬂﬁ@lnmf@ee%‘e@ dentified by Ra-
maﬂg@@ﬁbga@g, above may contain residual starting
material, for exanple in amunts of up to 20 or up to
10 percent by weight relative to crystalline formC.
Exahif6 83 MPrébadiiRs A'cBystll 3@y ¢ ¥y SWobAR Lo du®orfioH Wwith polymorph A in
formul ations. Solvates
waigt sqiurafed ¢thid segsderzy| ) - N- (1 - met hyl pi peri din-4-yl)-N - (4-

( 27018%hY! PROORY bAKY {) gr}a

hem o a]rt ) gR%For n)élat&h%% rg% B%%rvpa%@ugpe?%ed dp Y 500 n;fl ethyl acetate
satyrpted Eithseten endottinfed forndl dayis it arteynpleniture Vﬁ:ﬂmgu fremsobrd adnesrature to 40
°C %&Gl&%ﬁ%ﬂaﬁkeﬁq ¥i$

may be used I J& | QE %nr1 }rugﬁé%?tg%gg Igghf or Xt%'lﬁn@% gu‘%atsiq%ﬁtlﬁed by

Ramggn spe¢iepcoppl ynor phl c forns. In sone enbodi nents, these

sol vates can exist either as solvated forns; i.e.,

containing a significant anmount of the respective
Exanmle; @it Preparatio coystal Egpo Bdbnguspaichodquiibedioh wath polymorph A in

i n: A free form wherein the crystalline
acesotn{r%llljeccrobl e gﬂeﬁé@%“ ally retained. [0086] One such

sol {0468 i's mmmﬁiihbmaﬁnap&lﬁﬂ Ul lvadaRpdnded B F00 ul acetonitrile

con?alrﬁ‘r%f" a e]x a srtlr%nﬁ:ﬁ\g(%% a&ﬁ %P%D ! S}pgéiﬁ% ?}5 }gg %rgllglllgqrg/ Feﬁ‘&)erature to 40
°C, tired iltersid ind dréxrdl ify @i asoont teBPerdiuitifor 36 ht keystaOii¥86km B was identified
byﬁmm%%hguoontalns about 6.0 to 6.6 percent by weight of
i'sopr anéP The theoretical value for the
hen1-|sopropanolate is 5.6%content of isopropanol and
it is concluded that the hem -solvate has formed. The
hem -sol vate with iso-propanol isstable when exposed
to 53%relative humdity man open container This form
is herein referred to as cdystalline form D [0087] The
X-ray powder diffraction pattern of formD is depicted
m Figure 5 Specifically the X-ray powder diffraction
pattern exhlblts the follomnng characterlstlc peaks

A ==~ A~ N A PN -




relative to the conpound of formula IV, neasured by

thernogravinetry at 10 OC heating rate This formis
whesosiosronef erred to as crystalline formE. [ 00BOt/US1085/034813

X-ray powder diffraction pattern of formE is depicted

in Figure 6. Specifically the X-ray powder diffraction

g;agl t grlg}e;t)?_ra 100 Q er&tg%orgno}k IDQXMSE&&%Q%'&&BI%Elh? (V'ltﬁ Dgﬁzﬂ%ﬁ)h A in ethyl
acet@yw, a®r 8 (m, 8 1 (W) 7 5 (W) 6 6 (n) 6 0 (VS)

4. g’g 492’) ioz%Of(ﬂ%% fnatﬁrl%%r %rl[rr%Xarédlgé \%&@Ss)uspe%déilm( 1 ml et}éyl acetate

and (109 ul @atérBar(d@u*redS f@200 Wat rdom tempérauee,ehtyoliitsred oK anql grigd in air at

res soh
ool AT PhrS o (R G oot gt B VBBHEE gffgentifsg, by Raman
spe@f¥¥eop® b podrrde:IBYy dhifiabridnhe remai nder bei ng ot her
crystalline forms (including hydrates and sol vat es)
and/ or anorphous fornms. [0090] It was al so found that
Exdnd® 29 Wedpatakibs af cetaloforth e be emgpensiveh efuifilontion evith \pofymmmh A in
a saolution in tetrahydrofuran (THF) results in a
eth i chionmetrical THF sol vate, which contains from
0 t @1aRout 26%gTdflEhd@h@bmﬁde>ftfmmq fﬁoﬂffrﬂxamﬂlecﬂ‘(b)f\msmbmnded in7

as_measur ernogr avi netr in te o
i gy METTIe S o bl SR evapiel =Bt S IapERBRlE 14 -C. then
fld- ERRN @i 8N rhém cRlAlre fiem h. 180ryRllind Horsn Bowim idsntified by
herein referred to as crystalline formF. [0091] The
Ramparysgectgespler di ffraction pattern of formF is depicted
m Figure 7 Specifically the X-ray powder diffraction

Pattera exhlblts the foII%wﬂngecharact-(lsatctfeagpmmsﬂxmln

7.8 (mb 6.4 (M, 6. 2 (n) 5. 74 (mb 5 29 (mb
mm%£%4 : 83 (m, 4.62 4.50 (m, nﬁ
(vs]01714 05 6@ng of3hgmateryl froe Ergnplg 6 was saspe%)ed i g Wane and
stirke@at 4d 5 MRk Uﬁle%'a’f?@%m%éd anfi QFiER {F1 4iS afH0EERE 1 ThiNCH/stalline form
soltd formot the conpound of forrmula IV in anpbunts of
B vais identifeed balfomen §BWosT@, 80% 90% 95% or 98% with
t he renmai nder being other crystalline forns (including
hydrates and solvates) and/or anorphous i

eihﬁsacg{etntloned above t he conpound*of fornula IVis |
"_%SDECTH||y sui tabl e as an active conmpound or pro-dru
i N phazimeceitrigef thé watand] dtoolfrenpls 6 [k Bisperded ae i Oyaltejyl acetate

C I i o
o BT ISF B 5GBS e BEF ARyt ol gl a0 o1
Cq%@mmamanﬂyvhﬁ@muékyRgmmdxs@hﬂﬁmv|ty i n agueous systens
and the free base is deliberated at physiol ogi cal pH
ranges, providing a high bioavailability. The conpound
Ex@hplé 09:Ruérarativh af sstidese By suspegdions Bqulhgeg@n with lainpgphous form in
009 ] It was found that crystal formCis the nost
formof all found crystal fornms. It was al so
foungi7sh at 6 g bidhe hraterisl ﬂbnaﬁfhrﬁleaﬁ evst alsbendat imiDindntetonitrile

t enper at y th or °
and, S50 6 oo Bty iR TPTEE Srbfrsc D22 oc for 2
Cry<@dIiR fékm Bradidle@Ra o) Rhinyh Pecrorcopui t abl e for various

types and a broad range of fornulations, even in

presence of hum d conponents. These neM/crystaI forns

A, B and especially C present sone advantages for

manuf act ure, good handling due to conveni ent crystal

si ze and nor phol ogy, very good stability under

production conditions of various types of fornulation,

storage stability, high solubility, and high

bi o-availability. Crystal fornms D, E and F may al so be

used for phapnaceutical formulations. [0094] FormCis

chem cally very stable and4gan easily be fornul at ed
into tablets or any other pharmaceutically acceptable
dosage form Despite its high thermal stability it
st|II eXthItS favourable solublllty propertles as its

o o e N 2 A NN

ac



sonme enbodi nents, the conpound of formula IV is

sel ected fromthe group of crystalline forns A B and
w@200608943 The anmount of conpound of fornmula |RCT/US2005/034813

required substantially depends on type of fornulation

and desired dosages during adm nistration tine

Exdds | d%' Th? orP O A1 if ity 51%%61%1%5!5@1@5&9& VRY a%rjﬂo@ﬂorm in
g ; Eb 56619, D:%:€l§g|y i gy, mor e

_j@geferably from1l to 100 ng. O al fornulatlons nay be
l t an.
S0 fﬁg?% 2249 Bq:goq eslga %01%6}39(?15’%1%% we&@ﬁj gs ded E)Ill h|0§nl MEK and

and ornul a ns suc aqueous
stir®ed ap@ositanseratak ifoc 11631 an@lsosly wap §lter8bpif anchdrebdlin gatreken at 22 °C for

0 I nc on of the

30 @&r@%ﬁtﬁ@‘ SfoTRa T nge“l%@“ﬂﬁﬁsﬁa i ﬁ‘?°§80r olid food.

Li qui ds al so enconpass solutlons of the conmpound of

L3 LY RS »3RRLLERLI 0RLHE AR
“mﬁﬁﬁﬁﬁﬂaﬁﬂnaa&%&:nay be dlrectly used as powder (e.g.

m croni Zed artl C nsi| o
S0l (8 Tane. 2B HbF TG BB RIS TEGRERBI Il RO 8] Fiy acetat
satlﬁm@([ WRE Qufet, Gaird/fon & AgyRlaad t@pbﬁ@;@@bm f8orh moadmmeragure to 40 °C,

he conponents and optional | i nel
thep WGHo PG $0 18 AP CUFGET teE‘B?fﬁ?%ee%r B Yag ﬁ!ﬁf’ orby B aippisied by
Rafn $&os@py.at i ne, conpressing tablets pills or
troches, or suspendi ng or dissolving then1|n carriers
for suspensions, elixirs and syrups. Coatings may be
Ex@d 82D @hia8bn 6PHPHATSINOB bl QudpersiBnqlhiliBratibrO@ 88 | amorphous form in
Pnarnaceutlcally acceptabl e ingredients are well known
SHENSSQVERBIX M es of formul ati ons and may be for

exaﬂﬁb bi n?@%%oﬁH@ﬁﬁa@ﬁal BREHERpRI6 ®astuiRhdd i Q.Y ARESY] acetate
excl pl ents ricants surfactants sweet eni n

/ efhpmp) @arrtmwgg dgenesr, sspad fngl fat B tamgefattﬁeecé/é]r‘%t%{%é °C to room
Gfime, ! %ﬁ%g REE $hen 2HhNADESI0 @NEdr B GHOPTARE sAAERAS filtered off and
nt 1 oxi dan and carriers for the various formul ation

drmcy pesir af RODJenBRAMY &8 Fomithi REEkYingfermy finvey idatisRd By Raman

agcacif, starch, gelatine, and biological degradable
spe ?S 1
ymers such as hono- or co-pol yesters of
dlcarboxyllc aC|ds alkylene glycols pol%alkyline

phous form in

- or‘co ponan1des of dlcarboxyllc'a0|ds aIkerne
n1nes and/ or aliphatic am no carboxylic acids;
co r {6§plondi 20gmp of the serepoupd bf/faride [\ GopdixgmpleS(b) was Suspended in

anhydr i des (o]
A e O B ESEAR  Bl TR 9 s
forbe ddtyis rag artamimramc h@'dhr@‘ fron d§ $b i4A K€ theSgidtersidfand crkealnpl &% at room

ter%(rgfe %OP{ ta 11}19 yc 5 w%p ocliéﬁg %acb& lga)lggﬁ is ectsrgiag?y.

pol ymer s are wat er - squbIe pol ynmers such as

ace

mﬁﬁﬁdomﬁmvtaﬂﬂdes and hydroxylalkylated

f’ghﬁ@@ﬁt h Oglgg of g’g ém gpf @%ﬁf&l?&é%ﬂ@e@(g 1?683%% was suspended in

50a pEs, 1 hgbeim cp@b&ing/ tripythlabveehdlied) adl tBS hepsisian was agitated for 3

-ethers thereo Vi | mdazole,. .. .
dagsit § RS IABY T %L%@ fi et Ragpe %‘J&d{)ﬁ%wsalﬁ 3 gyom temperature for 3
h. Gﬂ)'stﬁﬂhﬁ@fbrm[(p@&l]ienﬁﬁ%&} EfnanQpec@¥Lbpi.ent s are
phosphat es such as di cal ci um phosphate. [0102]
Exanpl es for lubricants are natural or synthetic oils,
fats, waxes, or fatty acid salts |ike magnesi um
stearate. [0103] Surfactants may be anionic, cationic,
anphoteric, or neutral. Exanples for surfactants are
| eci thin, phospholipids, oasyl sulfate, decyl sulfate,
dodecyl sulfate, tetradecyl sulfate, hexadecyl sulfate
and octadecyl sulfate, Na ol eate or Na caprate,
I-acylan1noethane 2 sulfonlc aC|ds such as

e o, o ~ o



flavours like cherry or orange flavour. [0106]
Exanpl es for coating naterials are gel atine, wax,

W@ b@lsloamge3 sugar or bi ol ogi cal degradabl e pol yneeBUS2005/034813
[0107] Exanples for preservatives are nethyl or
propylparabens sorbic acid, chlorobutanol, phenol and

Exanih Ilerr%r %Qﬁlafanlmg 259 gévstgﬁ RIS HO5uBdision %@ﬁlﬁbﬁﬁ@n of polymorph A in

fragrances. nples Tor thickeners are

Eﬁﬂxﬂﬂﬁgﬁ_ﬁﬂﬂblyners fatty acids and fatty acid salts
and[O‘?‘? J]er S 2%9 o%tt].liey co?ilp‘al?rﬁo&fsforﬁ{ugalﬂf%m E%zﬁ'ﬂa?cl: §&) fa)gg suspended in
ant I'oxi'dant$” ar tamns, such as vitamn A Vvitamn

5.0@! THR, afring dD fom @ mtaa mildvd B5 serdige cabble, aadtthenwsrengipn fpsgiired for
11 s far 1. r
0 BpiSh SRt T B R L Rbh S B BB for 15 min.
Crylsfaliint Gorpdl wed iattiéindbygPYRD Iasd Ramanaspeltmwomnd oils.
Exanpl es for solid carriers are talc, clay,
m crocrystalline cellulose, silica, alun1na and the
Exdrifi€ 36:[19dpkitiod be ciyalling cent ¢ balsudpe ctilibratio .
to t@e [ tion may al so contain |soton|c agents,
Eﬂ@@@ﬁngggﬁgﬁrs buffers or sodiumchloride. [0113] The
conpragnd of1.¢ @eniuk sorhpbuad sdfodhuigl fram Ehmplav@mmmusmgied in 6.0
nul_at ed rvesce

also be f s eff t
ml JHFH 58 g? t[[qfrg grvyiqs é'lgc?qdr?s éeﬁ:%lélé ugfs‘ﬁg aélﬂ% % a2 st(pensmn was stirred
formo%/ hid@oR tekipeiiRgfiB@bdtah@dried Bldidjt véoﬁytémpbrﬂureeﬂon % min. Cry-

contain the conpound of fornula IV, s
sl Pt s 48 SRR RER GO EITE SRS ORY; 1od iTegoved o weight
10s56E R 1R @b enbeldw A¥E oC andctawdsl Atvibuted 0vAge Miynafd bbby absorption
Sl ow rel ease fornul ations may algo be

cxieHeR 0l G TR S0P SASaR B Gt B o enT SR b

grdsdbpRite DstQx ?&Hﬁeﬁ%é BeRale® B ine@lnk @dint Rdag ABR - OWith e cr@RdlpyVe fusion
agent "in contact with the body fluids in the gastro

of thetePPilfgal tract, and to provide a substantia
Con?(f)]]%'ﬂ]t a”ﬁleefxfr%?%ﬁ o6Rle! AWBhctRh %Aﬂ@maf—'st kMSynd g€ fFlgdreD 4 and the
t he ood plasma.” The conpound of formula |V, my
ch@mdtﬂ@nﬁak@n 2ithataswishuthe @greesmdalgﬁoguamvah*ﬁ% Wn&a%fglvan in Table 6.
bi ol ogi cal degradabl e pol yner, a watersol ubl e pol ymer
or a mxture of both, and optionally suitable
Tabla6f &Bpasings for mwmlmg feaf eitbmoommpornd of frgitedYt t he
incorporation of micro-particles in a matrix of
pol ymer s @Q{gkr[eﬁel_] ed ct-aiaeiagse[Af_l r ninteatityolgsaligatieenl $0
obt ai ned 1n|uzgn enLdprhfélOﬂ of olspegseo
m cr o- papti-€l ermH-sifredniero—droptets—via known
di spersi an or 82ml silon cdhfing technol offi es. [0116] The
conpound|of frula|lV oflf4his |inventiofvis al so
useful for admsi steringe6d conbi nati on wé therapeutic
effective agefs tolan anjgml. [Such a cgpbi nation
t herapy ¢an bﬁ.deIIBU(ﬂg2ln Usi g at usaSI one
further therapeutieragenrt—whi-ch—can—be QUU|L|UHaI|y
di spersed_ar thksolved i A% forul at i on™ The conpound
of formulla IVIG&F thils inveAtion and its™ ormulations
respectively oah be |al sosafm nistered i m conbi nat/i on
Wit h ot her therapeutli c aggpts that are gf fectivejto
r mven T Cron rov Fnatron
:hgfgps L[Oily§yT;elu?ys?§ﬁpfgf.?gngggggp =
phar mace tical® Lampdsi ti8d8 deskcribed h8tein are’
highly suitabl®4for |ef fedtive treatnent Sof
neur opsycghi at 20.x di seased.38ncl udi ng psyehosi s,
af fective disgrders, dengmp! a, heuropat iy ¢ pain and
hypert engi n.2£9118] LHES%JUUUI M TS %,netnoa af

deIiverirg—%heéeenpeFﬂd gF—formptat+—to—ahost;
conpri si ng_adf-hi st elri ng3t’d t hel host —an Seffective

anmount of the conpound of fornmula IV, such as
crystalline forms A, B and4€ A further enbodinent is
the use of the conpound of formula IV for the
manuf acture of a medi canment useful in the inhibition
of an act|V|ty of a nonoam ne receptor, preferably a

. e o " = 1 s A I T F A A/~ ~




[0120] Anot her enbodinent is a nmethod for the
treat ment of neurodegenerative di seases, including
w@aokiosman' s di sease, Huntington's disease, Al pOEUSBN5/634813
di sease, Spi nocerebell ar Atrophy, Tourette's Syndrone,
Friedrich' s At axi a, Machado- Joseph's di sease, Lewy
Bod Dementia; a, [VeE. clear
Pal )s/y, andA’F%%h@ (?Paﬁmgﬁ)z/%]:ﬂ Nt ﬁ%telll’\ g r%lﬁtra“‘éebp ing a
conmpound of Baomul a IV. 3[70121] | Anot her renbodi ment is a
met hod flor fheating dyskiqesi al associ atved W th
dopam neryi L?Sﬁer apy, D)é ﬁdm ni st ering @ corrpound of
For mul a - 221—Another—enbodiment—s—a method for
treatl n d\IQ il a, /nr~l IUS—OF trenpr—a SCCI at \,d
wi th dopan né7dic t her ae”vZ5 by adm ni st &ing a rdn’pound
of Formul a 1Y¥9.0[ 0123] Atcisher énbodi ment i s a met hod
for treafingsgst hr opbot ixg3condifti on i nod udi ng
myocar di at—Tmfarction,” thrombotic or ischem ¢ stroke,
[ d| opat hic and thr onbotl c thronmbocyt openi c purpura,
20 G cpiratyens flatesiakel polymdoRAy naud' s di sease, by
erif 00
a8 & C%%ﬁ%é%‘f‘ff&%ﬂéawt R il A7 s BROLDEL i 1
ml iTHEIamﬂ tmgumemasaeadpefqr Grvlay0ai30i°g- Blekciolid e filterpdjoff and dried

e add| Ql a 4
endb e e oS oy B Sl g e T RREG S ovtained
corifineat byrRKRD detRessespédtrosdohy. dBheonatejehwed ustdrssepstingsirgsias in later
dm ni stering a conpound of Formula |IV. EXAMPLES

eXPEQ}IIB‘érH’ mental Procedures [0126] Powder X-ray

Diffraction (PXRD): PXRD was perforned on a Philips

17][0 vvder X-r di ffhr ctoneter using CuKa radiation
Exagon] ed fromthe 2Q val ues using

t he[(way]el ergo i cafthel o546 AatefdslnfemaBkympl® Quedsussspengadgn 30 ml

t al
ST JEESCEN T e
stirB8@kad @aahuedor J0Bbarg ht Hbrh i@ipentiralThSegstaliingsolid was ﬁltered off and

nSERATELEY 9P LD, Py BSGeL, | Roh Sl s o

po¥maid ASea ehinkdde tondinaed byFOMD.a G-BTIRViedibaies rdi vt/eyghft twiss below 170
,.Characterization of formB. Heating rate 10 K/'min. All
Chel ti ng points were obtained fromthe peak
tenperatures of the DSC neasurenents, rather than
onset tenperatures [0128] FT-Raman Spectroscopy:
EX Rl 89: Prepayaties Y964 nm excitation, 100 mN | aser
Ve§184f- dg E)%Qﬁf% criblifRaRSerial 3NBAmAE- BRADsuEFEnded id 30l THF

1 resol ution. [0129] TG FTIR. Ther m)gra C&ﬂg&%ﬁ S d
andhgibieed BN éOQNegérYé I sepdsdropExappiay 78V et er 2 hours and stirring
wai B&IHIRedMof RO REU: RGEon] & 1%‘051;@ uk 8 sthPiné sdBidWke Ifiltertll IBEf and dried

Spectroneter Vector 22 | e pans with pinhole

forri8thoutgeh 4 2t Gro's piskraf 4. 7@%&90@% e cpntyping ﬁ)smali E)‘T%‘T of polymorph
didaRd 2 Qi ghM dshloPabbiR 0.5 % bel
A f’%@éﬁdﬁ%&?ﬁ%ﬁl@%ﬁﬂ%@yﬁw 0-150 mm Exanple 1.
17¢P@ prehicht wasrattgputed to THE.
N- (4-fl uorobenzyl)-N-(I-nethylpiperidin-4-yl)-N-(4-(2
- mst hyI pr opyl oxy) phenyl met hvDcar bam de a) Preparation
: WRorpine ohydri de (6.5 kg) was added
overn 0 ml THF
[(}I"%’(SE) ad ffsc?d &%dtcgﬂle%zft&l@%hﬁ%a%p@@g Lds sﬁp&lﬁ&i in 4

enzyl am ne
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was rammfte:gmmu;s 1(h¢-cf}lstabmo b@mizsyas diffieree off and dgied far Eohayes aAS °C. A

of 30% sodi um hydroxide (12.1 kg) in water (13.6 kg)

was added in 75 mnutes (mn) naintaining the

tenperature under 20 0C. Mashanol was distilled off to

a residual volume of 26 litres. Ethyl acetate was

added (26 L), the solution was stirred for 15 mn, the

phases were decanted over 15 mn and the Iomer aqueous
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[0132] 4-Hydroxybenzal dehyde (4.0 kg) and et hanol (20

L) were added to a solution of isobutyl bromde (9.0
whg)ociosroat hanol (15 L). Potassi um carbonat e (1BCHURD)S/034813

was added and the suspension was refluxed (74-78 0C)

for 5 days. The resi dual 4- hydroxybenzal dehyde was

yiel(g 8)? g@eg z l(?f%h( e thm TJ] gmacifj %H&gﬁ? 'o@ Bol\m %0}2|V@dg dbRined as

- the next ste reparatlon of
confufdik8 By PB@RdJ Y3y F IR imdica(es @ Ycight mast drbog 07 tk §)8%mkesova Hithe§, which
“msﬁﬁﬁﬁ ct fromprevious step b) (174 L, 176 kgQ)
ahd ?%an (54 L). The suspension was refluxed (77
OC) for 3 h. Unreacted residual was checked by HPLC (<

50 spe S|on cooled to 30 OC, filtered and
Lna IPEaERS A% b et hanol (54 L). The

sol 18apn was caitbeotystatimomigyriad o Exdnipit § omas wa]d@ded in 40 ml MEK

and s’iuiredgaggo Qéhlz"%%%eﬁ?ﬁ a& ge%\%ggorgé %())(ilané}gg ?’% d uala&% %urs anfi stirring
waskdidupd Wadosaktaecht 4Th@ Asses@eneiton of2e) mg)cnyetaitseais éamiFExample 37

o R B £ SN BB Pl O 8 por15-c.

yieliraAct4 grof }%@ﬁb}ph/\EScoaﬁlﬁhﬁ@ A 8dalt hlﬁoﬂﬁt)dflpb@mmaﬁl heatsadtained as

The sol ut o d to 40 OC

“méﬂﬁﬁ§W§§$gé%%%§ﬁ%dﬁh §nPﬂmﬁ*§PgE@%V’§@e§1ng. The

suspensi on was cooled to 5 0OC and stirred for 4h. The
product was centrifuged a Qd the cake was washed with
B Spaalion s gUIgROMANyn - 32 ). The wet cake was

dri @@8ﬂt abaut A0hDerykiallivé %a@:rllﬁkﬂ ER{rBsle Gt wﬁﬁa%ende(ﬂ)n 50 ml

Preparat|on of [ 0134] The product f ron1preV|ou g %2
acefonsand ogrpd afed) G $&bing eystplseeds frorulExempes 7 yere A‘idéa ?fg r 2 Hours. A

th1c§cﬁ>b§e &8s %rxlﬁ&‘) arANG RalcLBsH W Qe REEO Has 28ftinedd 161129]-h0urs at 50
%:éa@ wer e added. The oxi ne was hydrogenated at 22

sEsIsngien Web thenpooles i dfpEi BA shFred Rt s %ﬁ&’eréﬁ‘éf‘cf@éd“ h. The
crysbt’éﬂnlftlp éﬂg'd whgieRh Yl WRS if hit t&@rednandat 45e°c fleNafte. ’.WQ%f pure
distilled under reduced pressure at 36 0OCto a final
pMW@MHMEa@ﬂmﬁmmﬁbWEX%E acetate (63 L) was added and the
m xture was heated to reflux (75 0C) until
di ssolution. The solution was cooled to 45 0C and the
ExamplostZa Peparatiqned pugg polvpiorohdt ed by seeding. The

S us g§§3l on of:Q L galglge Biaptal g@EQMI@E hyfak %épén‘aéd B S@I']nl MEK

The duct "was cen uged t he ‘cake was washed
andwtitred & 605€t 2Wse o stdtstrds framéixamele B2 weregudged gfter T heurgynd stirring
was c%%ﬁra,l\égsf%d)b (hﬁ%js %{ 60%6 tgllgg rv]vg% é:Fdetle QA@SCegagds stirred at this

tem@cxdﬁuuanﬁoh yétjh obbie dgst@&@é/@olﬁ v@s [Kigfyredval andidaad in eir éor 4.5 hours at 45 °C.
' f th - d 7.9
SRRl P LB b pigp 9 (7.0

OC, stirred for 15 min and decanted O er 15 mn. The
He chec ed Fblg a%djthe aqueous phase was

renmoved by distillation
undmnsgle d uced poLas urBtaline 4obidibl &UExaln@[trt Hneasvaspadeied 310 ml

MEE#%S%}F cli] gG(OE) n)azg%gqﬁeﬂé té%é&% t I l l % arlé]gdgg (s%?prc]:rlilsqc?ndm 10 ml

ERO Ivitird Sdtieagerfd hduey. Sdrring Rhs cht&mﬁd:d foe 52 heuw's wasth®el The tsispension

ST TR, i e S .
off Qtﬂ_d'lﬁnledltgﬁeﬂ_\)acﬁtﬁﬁl fdrricebty l2an re A TR, of@A& é(gi) pute palymorph C was

added and t t er s fixed. 2. 0C. o
oD treon s hICEEHE Facadt gL 1R Pr g dlac Gptvent fre
profig@dty. ahydrof uran (88 L) previously cooled to -3 0C. The

THF and TEA sol ution was added to the solution of

phosgene in 3h 50 min, maintaining the tenperature at

-3 0C. The reactor was washed with tetrahydrofuran (22

L). The m xture was stirredéfor 45 mn at 20 0C and

then for 90 min at reflux (65 0C). The sol vent was

di stilled under reduced pressure at 25-30 0OCto a

reS|duaI volune of 149 L The absence of phosgene was
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of the product fromstep a) (7.3 kg) in

tetrahydronaran (132 L) at 17 OC. The |ine was washed
wowndla/os®es ahydr of uran (12 L) and the m xture WeST/E52005/034813

red for 15h. Residual product fromthe first step was

checked by HPLC. The solvent was renmp v ed by
Exdﬁ@tnh |P@édaf&ﬂ01¥8ﬂﬁ&eﬁo@%’&ﬁﬂcpr essure at 20-38 0Cto a

resi dual vol ume of 165 Charcoal QNorit SXI-G 0.7

kg) 28! add¥xp gtoﬁéhemrxsrtalrlr@ wieriab of Frampld &9 whS smpendadch 360 ml
MHK bi®diRdd (aaag‘f)llni) S5 QWRS l\ﬁ?néggsgaé\é%hpgarﬁtﬂxﬁlpélg 393§Jursﬁe3181§n in 10 ml

I)éandthes vent was r I St tio
M ddreearded afer 2 wugst Stroing @a@@ntlwed fore®i duraiks atoh lfiﬁET}[efsuspensmn

wa§@wﬂ-coo‘leﬁqgrl9 Iancﬁétr?{e@%@thl(s %gnje%?h%?%‘{ o%dﬁge cr?lstzﬁ e Sé)ﬁd was filtered

sol ution of e title co
off apé te¢dendgr mmm f«arﬂz@mnsar 59 APUA ivieldest 4lrfag nf yurs Ipdl@morph C was
B QEMCL S T LGP 1,008, o
o oTvent T oempgg sanpl @F?hﬁsldé%%&snu’bs?%dtl|55IbF&9WZIr¥8r h%‘lﬁ%?m free
progedty. d. [0137] The solution with the crude product was

used for the direct preparation of the hem-tartrate

and SI rrultaneously for the puri fication of the free
;: &, fondn TEIFal | i zati on

fro |ta vets - Preparation Qf_ pure
or ygﬂt g i ng} (? %%19 h?cta/stal'hn %gal &i Eis F(gwias Tugaeggﬁd 1g 35 ml THF
and1ligafE8 tg 651C. Cnwstdl dortr Atveas Szatnbleﬁryeﬁ@bﬁdd aae @Medéoln@loﬁ @vas cooled to

o I descri bed bel ow di ssaql ved, jn
oot a0 AT GE R EIE S ahtpernes il b TR repeaded ang
stlrgnﬁwdu;}coatddnecﬂ toorb@ft 3@ miviubéa @H0501. ﬂ]hdr@ﬁter :ﬁrfetsﬁgpenswn was cooled to 10
ocgz[rec%lo |tratte Qplge a white sqlid, the aqueous phase
GPactedd i'FreS PBY BHE i SHERE VAT RRtiBRas s tﬁWﬁ%ré%‘re for 2 h.
Thamysealmmﬁdlwaatﬁ&drem Bfﬂ alnd arw@wdevaetunahﬂqts 1A k0 °C. A yield of
45 gal ns. The. sol ut s ored at_ S 0C._ The
' ér" TpPYaTEr W*rSr 88y WRE argbrmamspeprasenyy
dried in vacuum for 5 hours Yield: 8.24 g of a white
wer I.quor was concentrated to a fourth
e frdirestafiomisolaion was filtered and
dri gaml9z]n vacou Erffh@rc B0 WhaSerialY bk @ mpik-
H]gowdet . 013% PXRrD}JSr evealed a cry tp 1@)r ‘ﬁ%sosg%‘%ﬁm th90 ml of
A O‘R}BM&’FHR@ g o thecrinsrsigde 6% Crled @ asPepnpolitepn. This solution

washdogléd @ 80°a8ngd 11 0@ nzhA ke tefstafil drGorRe@ S E‘xa f et @ergwadcﬁd to the
t he correspondl ng d-spacing values in é’ given in

soluigy Af this teRpREHTS m%%@plgﬁcenes%owlﬁ moceatcedenafated and after stirring

this Glidpehisidnl foP nSRNP |a§60°§°th@%ﬂ@@nsﬂﬁ% Flg«gnéd gf,? ta%{g a%‘?tg i °C per

were found. TG FTER reveal ed a nmss
houp, i Srhagirg E0%n as 5RdEed ahé Sisve tvas GOIﬁmu@hdwdgtbyauohteM hours,
befdré BRIALERA sOff

started to sﬁl&d&)ﬂ%@gf@%&%ﬁ&%%&?@q& %%)%&5 ?‘n%f r%ﬂdeh y/acuum to
obtyinRrEa FrEdaling®ere Cng endot her m at 1240C. Tabl e 1:

d- Spacings for crystal formY (free base) [0140]
the free base was determ ned

: pQ1ksipyies wlyfgorpld sol vents as listed in Table

a)Tgcmgpt;gagne%t Appr oxi rrat e solubility of the crystalline
free base of formula | in various solventskExanple 3 :
Pr dpEBAL i oﬁhmormmendwrﬁﬁxmetsr:sai)egpcr}ymcﬁrpn Bl 28 (balyhopHB), and 36

ol gL ULOROPLSL et TP ) 19 £ ot

and o8 fpmedu b adeliqiascent ccpmpq@ylmmmt a\td&rc% tolyragpIo raivig §u@stant1a11y

S ed 0C a i ous
unc@?éd{)elngnlje%%)t?dg? t g%f'jlgmg Ci? f%)_)ivmg E(odsjd %qtuyt@ 1wh;:?q_7na yzed by
HPT&vahd tthest puaikyyelasofeteciad to iB@icdty chefffval dtaslitd Wl deGdig oeinsi. ®Blymorph A

was stirred for 2.5 days at 22 0C. The tartrate crude
product was centrifuged and the cake was washed with 4
portions of isopropyl acetate (4 x 23 L). Atotal of
107 kg of nother liquors wag saved for later use in
obtaining the tartrate salt. The wet cake was dried at
about 40 OCto yield 8.3 kg (50% product. b)

Purrfr cati on [0142] The tartrate crude product of

o o,



and the m xture was stirred for 20 mn and filtered.

After a line wash with isopropyl acetate (12 L), the
waobsmBto4nvas renoved under reduced pressure atPCDURI05/034813

0C. Heptane (49 L) was added and the suspensi on was

stirred for 15 mn at 40 OC. Then, 8 L of solvent was
sHoRRDY @rifor 6 63 | [ Serlnstrati :

S b i S S L S
stpglity pf polympeh €.t oduct was centrifuged and the cake

was washed with heptane (5 L). The wet conpound of

Formula | (5.5 .kg) was dissolved in ethanol (28 L) at

8: kx d 8ty tartaric acid (0.72 kg) in

et hapgba( 1k 4 nd the Line was

vvashgg Wi th éltlelggnioi ?%&ﬁ%a%ﬁse%)g&ﬁsﬁgﬁbhvés %c @8 PEETRAR), and 36
(rabyngh Cewetedlaskd i apve comnineratel e@bted df wediend Anpasat 60 °C and
P S divy T s\ ur was, co to 35 0C in
730rn%%, s??é?%dﬁgpw%ﬁﬁg1%éh%%?é°ﬂ?5t@%ﬁgi“ﬁséﬁﬁdg%ﬁF@@eH?LC
pirgy vs G0%AfRobmotph B winsfoningl teepganaphir® 4 hetepreosterdtof 1.9% was

cent.r i d th ortions of
B B b R BT e S ARt Pt e P FPLC pury
w9/ %saved for later use in obtaining the tartrate
salt. Vhe wet cake was dried at about 45 OC for 76 h
to yield 4 kg. ¢c) Additional isolation from nother

Edaimpieci9s Plefdr4iRIn ofddithilio form Freiy @blyiash dbisataned hahaim

t he d er liguors as.follows. The solvent was .

r eno g%ﬁbyngPQPVﬁﬁggwgﬂlﬁﬁ@@ﬁ%ﬁégg@éﬁcgm@yg@P%&gwﬂaD/mmmdmg
to Z4aidfic 0Q) i warerawsalidedtat ONC e 10 MEisSroifigoll AlchysRlifie RRIdWREcipitated
kaqﬂgrs %107 §$%_$¥o step gg and the Fornul a .

[P RReRE WiroY e 5 GOVS 2( % KY5 cwriefhipstodp vy filteredhoff and dried
undesiittogeh feol Wow Ofrodd tdmpebRFE.NEKAId 3R LARE BF chy2Biline form D was
tﬁ@%ﬁaddeq.aqﬂ tpggglx&ure was concentrated to a _

OPPREA A5 ST OPG e F24 Rapggn gRee9sparyt i Loht LiRdadicstediuweight loss of
abputSsEbley 810 4 whfeh Hes athSRARMEeP¥Spraeglidhewhrd L) and 30%
aqueous sodi um hydroxide (2.7 kg) were added. The pH

was checked (>12) and the solution was stirred for 15
Exainple S0hRresu@dtioh oOyMASNAHREAH B MEDHhoke fdHnhs 3Hink Rbterial

aquﬁﬁf phase was segarated. The aqueous phase was

ree

04t ed29 8 0§ Jh% Wriahcf@phﬁé{ar@ge L§ .was suspended in 16.0 ml

isdpRIpa! Bel stn G ©fs ifted YoraRW o5 26 bE R LRL 94 hQEZ(i & 9K g}ystalline
re added fo the conbined organic phases, the
solih gt Risred glandciried Beper oifrosss o hhoug elraern éxinpevagire. ¥5yiridrof 178 mg

of 3Retalie FRAUS WS o RRASELaMRA RS %?F;“’% %ngkgé%%gm%kccgrg%%p}% NGFIIR

. Wwas added, the m xture was sti
indigafeden weightApsseaf ahoyt 686 brlaw 170 £6 Wisdpweatiribated tiatseprofnol. The

mednt off ¥ 0k Vv - disti o ation er ..
. régﬁbegmgggggg%gﬂgﬁm%%gggﬁ%&@tbggé%%gﬁgﬁg mW%ﬁgﬁgmﬁgcmﬂm“Of
1sopwoppnol yag 5.6t solvenigiiffivel & remeystveoe do2%).L) was added at

30 he F oJ. 20 0C.and sti.rred fo
15 e B Ry AR QB e i g ¥ et e
chageaddristic prakhinRehttaweh (i2xbrréspondifigal-spedingakes (A B digh inBisble 7.
di ssolved in ethanol (23 L) at 45 0C. A solution of
tartaric acid (0.58 kg) in ethanol (7.5 L) was added
Tablp 74&Spreingn tr theeryisialme iers: vafsthe chnwiotuln] @ftfbratmtd IV( 6 L) .
The solution was stirred for 20 mn (crystallization
of the pfodugle)end |t highashpy Ry Wakis0Q) GikRivap OC in
30 min, >l|l|§ﬁ at—trhi—s [wfptf t+t-e—or—+—h—are—¢ ool ed
to -5 OC—Aft&r 14 h at s tegnperaturé the product
was cent fifuged and |wash&OwitH two pormi ons of
et hanol (2x4 83. The wet1kake Was dri edwat about |45 0C
for 80 h|giviag 3.3[kg obgprodyct. TO0I4g] PXRD of both
products reveéal ed a crystaltimne sanmpteamnmd—thehi gh
baseline indicated the presence of anorphous parts and
possi bly of small anpbunts @B crystalline form C PXRD
reveal s that the solid product contains substantially
crystalline formA of N (4- fluorobenzyl)-N-(
1- net hyl pi peridin-4-yl)-N

I T N )




[ 0145] Approximate solubility was nmeasured by
preparation of saturated solutions in various solvents
waprahegsmes netri c determ nation of dissol ved subsT/asmes/ 034813
The results are given in Table
3. Tabl e 3: Approxi mate sol ubili ty_ of the crystal l'ine

after sol vent

renoval .

from

form A of [COI o] frormuta v dll

Pr epar at | ey 96] dSPacnlr}gF . gﬁl%@&h’iﬁ‘i’f’q‘)ro
crude freg basé3.éf fornul a6.6J01J16] Cr udem pr oduct
Exanpl e | (f) (%45 kg)| was ¢lissol yed at 45 0C 1 n

et hanol (28 L) 14@ sol uti or@@r F)-L- tarta}nlc acid
(0.72 kg) [m eiysnw §u7§cu at—450Cand-thet+
was washeg—wi-t+h=9—+—o The solutfon was
cool ed to [43 06%8nd s edeé-”\%uh e heni -Wartrate
formul a | Thé7.§lurry was.lfhen cool ed tamn35 0C oV
30 min, stirredg.at this tamgperatpure for I,hour an
cool ed under s{gyring to 3%,0C AfTer 14 jours
stirring a e

centrifuge

he] he

an RY VY
artg—nwasS

A uuflé’) hn

t i ons_of® et hanal

6 L). The

et 20%%e ua

Iltou

s dréd _at

A5 OC foMs76 hours

yi el di ng 4.

0 k3gl.of pr

oduc#.1083%

based omtartarid

acid). PX

RD of 22.he pr

oductone ve

al ed t haty, pol ynorg

was f or nmed.
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L).

A sol Ut i on26h (4)

-L-ta3dfaric

acid (0nb8 kg) i

et hanol ws

as adaed at

45 0€3and t

he Iine yas washed

wth 6 L

pf etjgag‘noT

The §QEUTI O
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The sl uft y_\WAas

u l\J o

stirred at this tenperature for 1 hour and then cool ed

4 hurs Stll‘l‘lng at this tenperature

—E:j AP chard Yie LY !.-“- " .!I_L!J!“ S {1 gs sta ey
of e{(has]ol (ﬂ) ¥agoflihe m-E%aM@BmCJ@&%pWa@ VQE Is sg) AldedIn g% ml t-butyl
](:) g}g@ﬁayl el di ng 3.3 kg of product ase
P’]t gryd ) Thepsgrpsnigien PR StiFeddacts het/é(bf’%dﬂterraxstallme solid was
ﬁmbcy Hﬂ%ﬂ@dﬁed\/@&rff&f M6k 40K Nghe@d 6 58 rﬁ’g sf’f’Jnhri%rlf M E was obtained
a form of conpound of formula hrou R
351%?8{% SR ams0 ERRAGEOSS L | on [0148] 2.02 g of
crude free base of formula I was dissolved at room
tenperature in 8.0 m water (FI uka no 95306) at 23+2
Expn 2% Prapatation-of ceystalline Siom am ST ol wmhtedal 0. 22

MM Njo1bSIPOT € shinkd drdd Bltert mnﬁ

solution was transferre | nto E@ %Iaﬁsfafs S&Shgnélg&j n40m1 TBME. The
suppeasiRn Wep stigqdelar 26 blati tdopntenpesatfireo Zidn crysta‘éhnb edhd)'fvas.‘ifﬁlyered off and

drieGQn (1§ @by ﬁmﬁ'}% }od’ﬁ{ tetn ééa&%uztksrgﬁd %@% Sn%] s%c}mteg 1%1 B'as obtained

lask with t froze
aswyeﬁquu bzeRXRlE;a@chamarwpcttoy@ey WHI’(IOB’EMn)Zm&ch& 2 weight loss

ofoB@ut' Snfr‘% B@l‘tm%gg?\%%ﬁlee%\}aeﬁ@ag% %1%& bglﬁé' 9? th ;%10%({ éé s ,rvgmch was

aﬂw@gte@ 1O DEMED B armm‘eqf TEDOiinditSehodntace dFETBME-solvate.

| yop zat i9n Iet and the flas .
di sc@bbd det e T#e} ta| Hed 1%’%%%“?% RGP d"Sp g\%’@ inydigure 6 and the

chetatergicarilsen? ﬁyztadmﬂf tee¢ enttcbphdiag aBpHciig V@lalssﬁﬁ IAnRE Eiyerdiidable 8.

powder X-ray diffraction.
product shows the conpl ete anorphous state,
i kewt se DSC neasur enent

PXRD f

reveal s

or the obtai ned
and
a conpletely

anor phous conpound with a glass transition tenperature
near 54 0C and a DCP of about 0.5 J/g/C Exanple 7 :

Preparation of crystalline pure formA by
re-crystallization [0149] 142.5 g of the product from
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was dried over 48 h under vacuum at 42 OC. The dry
wei ght was 123.6 g (92%yiel d).
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anti-solvent toluene [0161] 2.0 mM of a solution
contalnlng 135 nmg of the conpound of fornula IV from

2) BrgpaidfioB °8(b) in net hyl ene chl oride was added at room
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mYag Ao RBHH Iy 1%%@??3&%?@%& i n met hanol was added at
roomtenperature to 10 mM ethyl acetate. No product
preci pitated until about 50% of ethyl acetate /
nmet hanol sol vent m xture w&$ evaporated at room
tenperature. The resulting suspension was stirred at
15 0OC for 18 h, then filtered off and dried i air at

roon1tenperature for 12 h ()ystalllne forn1B was



[0165] 20 ng of the conpound of fornmula IV from
Exanpl e 3(b) was suspended in 6 ml ethyl acetate and
wateosngm4s or 4 days a t a tenperature cycling PeDUSH85/034813
to 40 OC, then filtered and dried in air at room
tenperature for 18 h. Crystalline formB was
dent.ified by Raman spectroscopy. Exanple 22:
b)lﬂﬁ’epérr'iialr a?lﬁon of crystal form B by suspension
equilibration with pol ynmorph A in ethanol / MEK [ 0166]
20 ng of the coppaund pf for al V friem@-Exanmpl e 3(b)
was suspended in 54~ edhano &K Qf( 1) and stirred
for 4 days at at rature g fnom 18 to 40 0C,
then filtered and dried in air at roonitenperature for
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dried in air at room tenperature for 18
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1 4aﬁd/vxs$MD meblpcﬁrcpnsmhdxayhsedamd%r nednpedrraesaire a&%l 40n§ ﬂom&ﬁl e 86.7 kg
C, then filtered and dried in air at room
(911ﬁ/¥poqprogﬁ‘8e for 18 h. Crystalline form B was
identified by Raman spectroscopy. Exanple 27:
c) Beggpatioaof:on of crystal form B by suspension
equi l i bration with anorphous formin heptane [0171] 60
ng of the material frdh Exanple 6 was suspended in 1.0
n heptane and '&Fix redat 40 or 18 h. The solid
was filtered and dy¢ed IO :
Crystalline forhgC Yas ident) d by Raman
spectroscopy Exanpl e 28: Preparation of crystal form
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[0173] 62 ng of the rraterlalz from Exanpl e were
suspended in 1.0 mM acetonitrile and stirred at 5 0C
for 18 h. The solid was filtered off and dried in
nltrogen at 22 OC for 2 h Crystal I | ne form B was
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MEK [0174] 149 ng of the material from Exanple 6 were

suspended in 3.0 mMl MEK and stirred at room
wo eoppesBtzire for 16 h. The solid was filtered péT/uszds/034813

dried in nitrogen at 22 0C for 30 mn. Crystalline

formB was identified by Raman spectroscopy. Exanple
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tenperature cycling from18 to 40 OC, filtered off,
air at roomtenperature for 3 h. Crystalline
9 re?arg]an\%s i denti f| edyby Raman spectroscopy. Exanpl e
35: Preparation@f crysStallipe orm C by suspension
equilibration of p /ﬁrm\boh . { et ggahygrehuran ( THF)
[0179] 255 ng pof-tMe conpou for mula 1 from
Exanpl e 3(b) wa$ suspended in 5.0 M THF, 25 ng of
form C was added as seedi ng cryst al s, and_ th
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exhi bit hygroscopicity. DS&experinents reveal ed a
nelting point near 177 OC with an enthal py of fusion
of about 129 J/g. [0181] The X-ray powder diffraction
pattern |s shovvn |n Fl gure 4 and the characterlstlc
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m THF and the suspension was stirred for 3 days at 30

OC. The solid was filtered off and dried under reduced
woe@sssmes at 40 OC for 2 h. Ayield of 23.3 g pET/PEI085/034813

pol ynmor ph C was obt ai ned as confirnmed by PXRD and

Raman spectroscopy The material was used as seeding
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as confirmed PXRD. TG FTIR indic ht _| os
SVa B BBl 201 5 DG AR IFOCHE R Uele D RSBt e Kt 0119
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cold &e¥m gthg\ml ﬁ »hs-Bke.2oo0. ﬁ@—{{wy%\fl)aqnd dhecdy wle}ggtrﬁf@ed%qleep@ﬁuct was
Caléfl@‘ﬁe gﬁi ndio0rel-489) hours The crystalline solid was
tered of f and drledfor 18 hours at 45 C. Ayield of
5. 0[(@0Qif pdirydeo tantate medveti(H hdea Sihedty weisiingalqated based on
me?s C?I s I@I%vda‘d}’y?ﬁve(ak& ?e'ﬂﬂ?@T as.7§ 6@)flh n WX;’ e@ﬁ(no? -4 kEGV 6-E|B/W SM,

s a weight | oss of about 0. % bel ow 1
alc@l@l covtdingdd inavet atotlvdt aelusdd); themHiE. so]l_;j(lglwp%ﬁhqed at reflux. temperature

thr(EJlgg B?a?s]to o ® ch%@gﬁf Eﬁﬁgggﬂéﬁ]\mtﬁ 8t £09% etﬁzgl%l (5. 9 k. O 21 —viw

teri was suspen
Svird Tnﬂéhaunm W$$ coaleiddenn ©0H8EC.°C1B0 sengjed rtb%mweneee c}@s Sﬁlﬁﬁﬁl at the
r dde 0
oo ST S 1050, 0 RS 98802
fmé:l@'Ostmt@dcat iS¢ smpseas fd‘rrardmtiEmmiplhcenss ‘xl‘hw@sllﬂal@e@nﬁfft@ﬁ?d, the cake
he C 1.1 [ f] r
wa%;re dt fpre f1 Ol}ér{ ébg’t 2’@%(8%9 X Af%yéll\ggi C% % b%g —g% g%/l? af8%he product
mlrtﬂm)rapﬂurrﬁtd"mﬁd‘i()’fbr@ lastHdbbrsanount of pol ynorph A

2 A o8BS R el % 7 GBS e

anchﬂeg@dSécEmﬁtﬁjrl)eﬂ@I ]&hor@ (MD]LBIYg] 70V o) veds hedted ©rlys 6B f’(ﬁl etnd stirred at

ol Rirpee s Bhs BORRGe SR5 RBRPE Srindchi g BfFba Sy, psc,
IRExaéhken eadh M@s aﬂﬂ@ Tad meaturawhmaro&d déwi ki Tk 1pd3P@inad.5 hours
formed apnd 10 m a tirrin

and éfﬁ’feidnﬂet is fteyppesuIf &gxtr OE ijurg,oth@t eﬂ){g uct, gvlg% ﬁ%%ﬁé%?nd the cake

waEHéS %ﬁmhaeds‘tcg pOfi0Ge@nl SdehdséEahedy] dihil S(eﬁoﬁd’mlifc aOGrEg 2 x 0.50
The crystalline solid was filtered

Vol Thsvst oot e A9 4 S & e Tty Ce it g I&Cg‘f‘ged under
nitRgELo PRIVIAIRE Rike @ 188/ LT Fotnh TR tHRYitl PR outek inineul AR/
Preparation of pure polynorph C [0188] 7.0 g of the
crystalline material of Exanple was suspended in 50
m MEK and stirred at 60 OC. 200 ng crystal seeds from
Exanpl e 37 were added afters42 hours and stirring was
conti nued for 29 hours at 60 OC. The suspensi on was
then cooled to 10 OC and stirred at this tenperature
for 14 h The crystalllne solid was f||tered of f and

o o, A= N~ 'Y o ~ o~



MEK) were added after 2 hours. Stirring was continued
for 52 hours at 50 0OC. The suspensi on was then cool ed
WO 0008H30@ and stirred at this tenperature for PChuUsS200he34813
crystalline solid was filtered off and dried under
vacuum for 16 hours at 50 C. Avyield of 44.2 g of pure
r as obtai ned as confirmed by PXRD. TG FTIR
W}Bﬁl% A&N&E%fga i ght | oss below 170 0C (solvent free
pr otuct ) A Beshwp lfe thdpreRragioapfe ¢ompowfd qgideralad! ynor ph C
[0190] 50.0 g of the crystalline material of Exanple
10 was suspended in 36@ymM MEK and stirred (600 rpm
at 50 0C. 1.5 g crystall seeds from Exanplkg 37
(suspension in 10 m NEK, were added aftér’ 2 hours.
Stirring was~gconti nue or 35.5 paur8.arCB0°8C. The
suspensi on wa n coet’ed to 15 0¢ and-stirred at
this tenperat r 2yh. Ghe c Yal 1 ine solid was
filtered off and driced Uﬂﬁer\va_,cuumfor 16 hours at 50
0OC. Ayield of 41.5 g of gpure pol ynorph C was obt ai ned
as confirmed by PXRD. TG FTIR i ndi cates no wei ght | oss
bel ow 170 OC (sol vent free fPoduct). Exanple 45:
Q4 01 i S0k f foffuth @ THF
co{%%@%ﬁ&%ﬁ%’% 91%? IBP ingylg ?ﬂy%ﬁ?{gﬁ??ﬁ@%&%i al of Exanple 10
was suspended in 35 m THF and heated to 65C. Crystal

form A was conpl et gr'y\di ssol ved, #And\the sol ution was
cool ed to 600C.F ‘& 3T Hg—&H | skedd. from Exanpl e
37 (suspension in M/m THF) wer ded and stirring

was continued for about 30 m.\nutes at 60 OC
Thereafter, the suspension s cooled to 10 OC at a
cooling rate of 0.15 OC per mnute, and stirring was
with @R niRusthraplylokipkenty Bngiet-beyaeaté of fo@mita IThe crystal | i ne
solid was filtered off and dried under vacuum for 16
hours at 50 OG.. A yield of 4.5 of pure pol ynorph C
was obtained a5 confirmed by RD\angHRar@B
ormC

spectroscopy. Exahpl ec26; Preparati of of
directly frorrH;zI{Iauti on [0192] 2.0 g of the crystalline

mat eri al of Exanple 10 was suspended in 10 m of THF

at room tenperature. Heatindbf the suspension to 65C

led to a clear solution. This solution was cooled to

60C,and f 1C5%stRl So@f0.5 & Mot {1 uFXEIPbEhe (4-

37 Were :l\‘g%e tog Otfﬁg‘ﬁgo[.ut?%n. Al this toerrpe%giuure, (
flubobergyly-plemethyipipbrediafeshiond yis nowsed c orse errarizelerf, ahd the  4-C-

fter L j nsion for one hour at 600C,
me%é)r(%pggotﬁ%)rﬁé%ngﬁn& s'%gégﬁagg to 100C at a rate of 100C

per 3hour N-@fftuerobsnzyho¥-6l-mdtbmipevidin-f-a BdFidé (amathglprapyiony

wa ont i nued over,ni 14 hours, before the
Ph%‘e{f“&eﬁhﬁ@aﬂg%ﬁ“?‘a ?An/gétaljﬁg'{g%)gog‘gﬁgg\(’ and dried at 500C for
about 2 hours under vacuumto obtain pure crystalline

formC. Eganple 47: {tability tests w ih pol ynorph C
a) Thermm| treatnmenf+[0193] The cospoundsu®f anpl es

3(b) (pol yporph Ay (pol ynorph B)_..and
(pol ynor pp r ced i atéd angoul eg and
exposed fpr ek to 100 Pol ynor phiis Aand B

formed a el i queswent¢conpact material,| whitr eds?

pol ymor phi C was substantial |y unchanged,and remai ned a
crystalline free fl owi ng powder. The products where
anal yzed by HPLC and the puflvl.y was detected to

i ndi cate chem cal .stabili [ NN i

Pol yiror pH* ES@S‘\?\@% ﬂ;e Brﬁ?%r%@‘%o# hg%‘d@@(?&%gﬁ@%) rlr\&ogglﬁet@’%lg eridin-4-y1)
N’ 3% (2-atthypedpylory)plen@n@ehy [ e4rbale dorestitatratagompresitg gh

stability of polynmorph C aanple 48 Exposure to

huni ditypf’%‘i@ﬁg %eag%&ﬁéﬁn% 'of Exanpl es 3(b)

(pol ymorph A), 25 (pol ynorph B), and 36 (pol ynorph C)

were placed in open contais&rs and exposed 1 week and

2 weeks at 60 OC and 75%relative humdity. In

pol ynorph A, a water content of 2.8% was detected and

the HPLC purity was 80% Pol ynorph B transforned to

. . VR I T




under nitrogen for 1 hour at roomtenperature. A yield

of 164 ng of crystalline form D was obtai ned as
wa@oobiopmesl by PXRD and Raman spectroscopy. TG Pd1/BS2005/034813

i ndi cated a wei ght | oss of about 8% bel ow 170 0C,

whi ch was attributed to i sopropanol and water. Exanple

50: Pre ti.o ng E from anor phous
form asps({dan ta&rl%r%% Sﬁgg?égf%%g%%ﬁgog nmg of the P

mat eri al 1sblnam1gt5«mmnatr&ew‘sfosnﬁ$1pended in 16.0 n
I Sogr opa&xgl 3&28 ? gagrg e%ﬁle%gdlgt[ngdcoﬁlgﬁse; glrﬁ'llisg fl’lg hemi-

nd fore e crystalTine sol |
tartfdtd $a@rfi@ch ofubpeasion ﬁbrmehhfnqnmd'rtion iof aograecfdor 1 hour at

room t enperat ure. L& o the hemi-
{ orh b wBE® BEPAS RedELE ofhein hEGhcfling (fifiks: Bigtibifine the homi

tartﬁeﬁ)@@ﬁlt‘ 0% Goplng, FQvE| Bnbvatli gltngda alonbe(plgdmt dros sopbingiyyyef these
%gg%/o bel ow 170 0C, which was attributed to

ropanol . The anount of isopropanol indicates
exi st ence efystallihe forns of \I\a(4eﬂtm>fouemyprbd}plamciihylpiperidill-4-yl) -N’°-(4-(2-

megnlyp e(g)% Hf %ﬁ@yﬁr@eﬂ%@@&%‘ix& @ﬁrxs %g'jl d %T%V\%%l% fﬁ}("ra% p%kv\égp&lffractlon

pat&ﬂy\/d&ﬁpriiinfgfﬂea&tﬂamg [atatues th argstsdnmel abnutFl&ﬁJrabotﬁ 1ér7d about 10.2,

he characteris 2thta
ab%? £OpYd ﬁ*gouaﬁ §§&8ﬁ“ﬁg 43%% % Rdja oué |3§gn m Tabl e 7.
Tablke 7: THe SPaeMYS fdrArofthadn ¢ Ttb{eﬁ teallibitsneXfroy powidendiffidveion pattern

compound of fornmul a | VExa n . of
COPEAF B VPR ST S HE T %P&%&H&F%Pﬁ‘?“ﬁ% JEapY 19 ebovt 82,
abdRYET bisut bﬂl&%ht g @ dﬂSGthf2 tab@.lt rmt, abduals.shr mﬁmb@te 03, about

was suspended
T nabos S BrPt B SS9 A 4RI 3500 4 Fh gt 3.6, and
sb&sfiyskal line solid was filtered off and drled |n air
for 1 h at 40 0OC. A yield of 58 cryst ne form
E wds obtiamnefbef fsthe giepsrptinapt g ng%tbmaﬁ ﬁ‘% » COMPTISINg:
spectros gﬁ%@é‘[vmgﬁl@% uRd of BHARANAI Mindfor 6 ¥dhiRdutd dT@thanol and
from anorphous formas starting naterial {0199] 150 ny
of tifperop#odr i al from Exanpl e 6 was suspended in 4.0 m
TBME. The suspension was stirred for 26 at room
tenperjature. The é??stalllne solid was fifl tered off
and drlied in air 5 mn at roon1§%nperatﬁP
yield|of 1 mg pf drystalline bornbﬁ;m@< obtalned as

confi rfmed PX d Rarra e cta:rqscopy TG FJTIR (10
C/ mn)| i ndica es wei ght of about 3.1% starting
above |anmbi ent pand be| ng conpllet eddel 2150

0C, whHich was attri |uted to TBVME. The anmgunt of TBME
i ndi cdtes existence of a TBME-sol vate. [0200] The
X-ray powder diffraction pattern is shown in Figure 6
and the characteristic peaks'¥n 2 theta with the
correspo rbdblﬂ@ th oRAGH R0 téRbeiGreion s tAlireabgut®r7Ci andTabl e
8. Tabl e 8: Spaci ngs for the cr) staII|neformEof
t he conpdiﬁ%méfmxrﬁf"ﬁttﬂgé’r‘?cwlwg de 53: Preparation of
crysijpal | iTHg héisad &t AHRIP RABRinf Q€ MBnerafir@ Blridgoheraiselitdh step is
[ 0201] 250 of the material from Exanpl e 6 was
abeiit$3 & aholt WPnler stirring at 65 0Cin 5.5 ni
t et rghy drgfeukeihd(of Eaim 9, MiRrea@ihd bb g Wats dereR! tBdedoBngfep is about
0C, vvhereby a thick paste was forrreg m  THF was
0. bbbt A6/ mapte r | ng was continued at 40 OC for 1 h. The
suspgnsi o c%lﬁdgeﬂmﬁo&{ B44100r80en2) -804 nﬁﬂyﬁﬁ}beﬁ@m-&yl) -N*-(4-(2-

conti nued for . The crystalline solid was filtered
m@h}flpramdowbnhéwlmﬁhﬂbqarbﬁ@rde Frigatppidyped P-‘ééf’fﬁhéﬁff&métsﬁlge

Ayield Qflssgﬂﬁlg% &fnp&[ﬁﬂ%tf el v iPEMrG] a8 a@Rtx@ir§l§Ckthanol and

as confirned and Raman spectroscopy. TG FTIR

(10 1®mmyloluah@iema@re@rea)fmqugﬁitow@e@ 98fCabout 3. 0%

starting above anbi ent tenperature and being conplete

bel ow 130 0C, which was attssi buted to THF. The anount

of THF indi cates exi stence of a non-stoichionetric

THF-sol vate (theoretical content for nono- THF-sol vate

was 12 5% THF) [0202] The X—ray povvder dlffractl on

..

e



v/iw SM. The solvent was distilled under reduced
pressure (P = 265-60 nbar, T = 35-40 0C) and the oily
w0 eaicasm4nvas purified by fractional distillatipoT/usmes034813
vacuumat T = 135-140 0C, P = 8-0.5 nbar to provide
22.15 kg (70% of product.b) Preparation of [0204]
4- Hydpoxybenzal dehyde (SM 60.0 kg) was—di ssolved in
di met hyl f or mam de?'(lsl42 5 kg, 2.50 -v/iwSM at T =
15- 25| 0C, then Yghtd potassi um car bhat e| (189, 2 4§;
2.02 pquiv and pof assi um i odige g(g.,_’lerg 0.
equi v|) Yy added portion e\@pT<§DOCadthe
suspepsi eQ_heated|up to T 82 0C. The terrp rature
of the condenser—Mas-fx 15 0C and HO  Coy
i sobutyl brom de 2(134 8 kg,? 2.00 equiv.) Was added to
t he suspensi on over ©4-5 hours at T = 78-B2 0C. At the
end of the addition, the m xture was stirred ~3 hours
at T = 78-82 0C and resi dualysM was checked by HPLC
(SM < 5%0011;;5 ﬁiess‘dﬁﬁ&p%' PRm aah&d ta8 about 28030 a Bfte of about
diluted wmth 100% et hanol (213 1 kg, 4 50 -v/w SM,
st i P+ ¢elabbuss’ ffmiuteTand 20-30 0C, and finally centpfuged

to renov carhonaiie and potassi um
brom de. goﬁ{}%&ﬁg&gﬁmg ree@éake vbere washed with 1009

et hahol (ngryzqtam(lge fqrny of _N,»Mﬁl@mbenqyﬂéﬁ-( g@%qylplperldmA-yl) -N’-(4-(2-
me?xgg g%kﬂﬂl& %nléerth W@'c{rﬁa{mlgl BarBatk Othat! exhiliBUA VX-)my‘"’E&w@éj d@graction

roomtenperature, then the
pattremt@uprisipgtroaks having dAVANDE TaprEsEIs pledbor 1 4 iagout 102, about 591,

ab?ui"?@%ﬁﬁ&ﬁ%f%ﬁ 1}@9%% A sanpl e was taken for |PC

aldt then the bul k was
condént r Fhe dryatnltlieq: form i claith Bt beisuhibity 2 Xeray powdep diffraction pattern

corPEfbsH‘Lgéae%s ha%ln% 455 valQds: 1%%}%:@%’%&#&%‘5@%&2%” %ﬁéﬁg }%‘Q tBoWRLE bbout 6.4,

b SioHoues Iambbutc a9t Hbdieddrdert A domt ezvoabpsm Fbabout 4.20,

wogit o8 ensae BUe6™s 3 5940 B2V, s "and heat o

at nefl wa (cﬁysmumecfoﬂﬁ:)oftmmr ﬁmbbeazy&)ewm-me‘élympss@hﬁtylbhi -(4- (2-

ol S,
T
paf@dm cdmdpridmgl ﬁeakbemﬁrﬁgaf yalyes titn emgstromO o HaD@ 1 20,t abput21 0o abent 5.86,

stirri t. T.=0-50 t ul k was centrifuged and
ab?‘ﬁégézaaggut\%dgh@d’ubﬁ%h a‘b%e%‘:ré]t??e%ﬁo 90 (59.4 kg, 1.41 -viw
SM 16 2 [0k tbiyemBine fhiarvfdhineds tadedhibited Xees ppwés sliffrectiah pattern

T =40 0C ¢ de . 86.7 of
copp%@@]i(%w%}f%rdo{%?g il angﬁtéor% %aaé?;"ﬁ ﬁr ?‘Rog g(gy,btb?lg%)ﬁl about 6.9,
abG 6@, ki)t a\@sabdmtssa@l ARG 3531 0% 228 avalt 518280 484, abdub70, about

-viw S 20- 25 O t he s ,Ra
o Ty Fhobod (e el R Ao W SYelchap s
3. 450 8006ed. 6, ¥ad absli 93. 100% et hanol until K F < 300 ppm

and the suspension cool ed do

AT 5. ghEeS e PRt G e ATl Sy comprisig
vacuum O\@éendifly SYQUOEd fddh @ﬂg&bnﬂaoﬁﬁd’kfﬂfblﬂmld Vel ah Brotic solvent:
suspensi on heat ed up to T = 48-500C (theinternal
pressufe rises to cr% 5 bar). The bul k was| hydr ogenat ed
at = 48-50 0C anleL + 4 bar until thg,hydroges coy

absorp |on stops hour s) and t he Iresi dual was
checke SM 0. 5% %Hscﬁ' 5178 on was| cool ed
to T = tfe excess ammzm a was renpved,

t he bu k C arJ, [ EONH{ 15 GF92 filter papers.

cel troke layer G thg filT¢er) and the |ine was washad
w th 1D0% et hanol (63 4 kg, 2.00 -v/w SM|}, The sol vent
was diSstilled under reduced pressure (P = 870- 13 nbar ,
T = 42-50 0C) and the oily grwen residue was dil uted
with 100% et hanol (50.7 kg, 1.60 -v/w SM and et hyl
acetate (150.1 kg, 4.17 -viw SM and finally cooled to
T = 20-25 0C. 100% Acetic acid (19.9 kg, 1.60 equiv.)
was slowy added allowi ng the tenperature to rise
durlngthe addltlon( 14 OC) thenthe bulkas

I 1 -— N PN\ o o o,



kg, 1.33 Vol), then concentrated to dryness under

vacuum (P = 170-20 nbar, indicative) at T = 48-50 0C
wa@bdosngiony t he product as an oily residue. d) PCT/US2005/034813

Preparation of: [0207] The product fromstep ¢ was

di ssol ved i n anhydrous toluene (68.5 kg, KF < 300 ppm

phosgenat i e aStprog Buhi AR ERLAFcE M B o crtpting fyrm of clam

i nes; xmdshed W|th anhydrous tol uene (10.3 kg, 0.45

Vol ). Th, ene = 0-5 0C

and hydrlcsa(fg"etﬁl chi &Stzglone% poke %%ﬁ E%h}?ﬁj@ %)’QPCISI I'V.) was

sl oM. y iTier methicd df ichim 13 denemls tie ttetmrara(ctanmﬁ |the a¢lvefit gmmng the

= 10 0C.. At the f ddition, the bulk was
Sus??@i?%ﬁte%ﬁ%(’@@%t%ggo %@ué{rpg ghosgene (16.6 kg, 1.5

equiv. ) T‘I&Sm&h(ﬂil\bfybldlmt ITodbieeid tie-@rdtivuplypntvis sdiecged from the group

cannul a. ddition XL e
congg Pt efine S ety P et e GhFs SIS B, tacones,
alkarneaaﬁdﬂmhms\gmm&ed by IPC (TLC, starting material <

1% _and the b o T.= 80-85.0C. .The

sol Tt | on% ﬁ%ﬁ%fé g? “gieffﬂd%‘? sqyding Efrﬁm(rﬁd OUA) 3 Lpgyature from
aboldit6 abduv®) °@t the sane tenperature to-2.1 Vol, the

bul k was_checked t firmthe absen r esi

phodigenel 2frReghedd @l‘rﬁgz fJP TEHSE SRTPIRE SO W%Eﬁu%pggﬁlwt gate from
abolt 071 ¥Abea1 8Omiditecharged into a drum and anaI yzed e)
Pregzgratlon of the title compound of

[0268] THeE progda F#8nt st ¥ a (theg@‘b}vﬁnﬁlpaelﬁecoglgfl JeiaBRut room
termber@@kd V. ) was added in -40 nmin at T = 38-42 0C to a

sol ution of the product from step ]ﬁ fg ﬁjl ﬁsg%

THFJ( 1894 angg)d for tb@prewfwog the ggystalhae {opg © ?alfl’?h ompnsmg
add' ti 0nsus%]e!ﬁ@mb'ar@ys‘f@lﬁlevﬁﬁﬁlQﬁNWﬂl—ﬂbor})—\kﬁzﬁlﬂNXllf@thy%llﬁi@dm-&yl)
I\g bulk was stirred at T 38-42 0C until. a
cl eﬁr'( Groathdpromasysberimehy cabarids rtayralsner HUEieh|of crystalline
wasstaken for LPC (TLC, NAuartubrobefZyN- @%&Eylﬁlpél%m HQD-N-(4-2-

check conpl eteness of the urea formtion e_sol vent

msmdﬂlslmqpvlew)ahmlrnef%%@én% &8¢ dn (3ppelan ppd 2grofip olvent at
:25:0 Qopthypbhi03okig 1@} due was di ssol ved in

100% thanoI 132.5 kg, /.69 -v/iw SM at T = 40-45 0C.

p revi ous$tiring patvrse@w@mvmlp ééfinea‘ crysigl soeds afr‘fhea?rwﬂalhleq fgrm of claim
}Sé 1.10 equiv.) in 100% et hanol (96.0 leg, 5.57

-v/w %E was added at T = 40-45 OC and the |ine was

washed wisplatinggfOheedrystatiasie sl ﬁsom&g sugpens®n. v/ w SM) . The

sol yi 1 on Auas gl Rl AoHEichee & Foed% Go A o BEAPES, cfitising

suspensi on was sti PP at t tallization

t errper at dis®\(iig atartgife @L)of Nep- fBl@rOh‘fmyl)%@Heﬁhﬂmquldﬁl tyB-N’-(4-

n‘t’erpg Pﬁpro%ﬂof‘y)@‘%g}d[ne@lg %aybélﬁv% glr,l anéj %en{ % tF‘rﬁperatures from about 0

centorabbutgédc t he cake washed with cold 100% et hanol

)é r ﬁge 9 p Ii.( %&H \Aégsuglg sol}{&a(%\% agg‘g%eyhﬂ %Eﬁg\ﬁ? k8 g) /Sb%{fc ';Oh% while

[ozmng@rmseeasammmmlbmmmw@m1R,g, SM dry wei ght

cal cul at ed . base asur ed CD o
ref | ux ( l1ng§-§: dﬁ)%me'desus_%lbsd? han% ﬁtg g?i&%{u\f%qc}al%%lt 15 °C per
- v/ aouohd a ghpeltle dfabhdwai- 20 th o nbomemomrtmtmettummﬁuded)

then the.spl.ution ered at reflux tenperature

t hr ough Eﬂghﬁ%Wﬁ?lﬁaeosogd khm@al? G HIGEand the |ine

ri nged wirhéimbbdd df00Emet haledin (hb s@vdne tethPdrofuxahw SM) .

The qu coed vvnto e

the ‘us pgh ér’il\fila‘géla W&Fre{fh c?-"g“’*{l 1 |Sg%ﬁ%ede%°m the group
cols@HMEsALLbE, ﬂlIhlerorréﬂlaﬁl’C),4fddlfxa1&Qetmml isopobathl,iand ace®nitrile.

hours to T = ZO-22 0C and finally stirred at this

tenperature for additional 2 hours. The bul k was

centrifuged, the cake washed with pre-filtered cold

100% et hanol (2 x 18.9 kg, 52 x 0.65 -v/w SM and the

product dried under vacuumat T = 45 OC for at | east

60 hours. [0210] A suspension of the conmpound of

forrrula IV (SM 26.5 kg) |n pre- flltered and degassed

e -— NN o,



(IDwth 4-(2-nmethyl propyl oxy) phenyl net hyl -i socyanat e

of formula Il m2. The nethod of claim1l, wherein
wabman3®4® to about 1.1 equival ents of the (4-PCT/US2005/034813

fl uorobenzyl) - (I -nethyl pi peridin-4-yl)amne is used

per equi val ent of the 4-(2-

| yl
P Y T SO o iy
metwéwldi&)@ﬂwyﬁﬁf}fﬁyl)ﬂmwidmwé prodmbchlm mommontpalsmg at e

of formula 1V, orth ' -
of N (4 Frucnbshsyigiie B e bRiserran e G g b Bisn-4-)-
N - (d=({-22-frethbiptapyopy)bimxyehehydibmetidey kayicas banhideres of crystalline

hem-tartrate onpr|5| perform e )
cl aif?%; addi ng ¥artaric éfﬁu(gf%eé‘?yn)tgﬁ'éﬂpgggﬁ) per18m 4;1’2})1\] 4-C
I S0|nﬁ$tﬂ}ﬁllﬁoﬁ}mﬁ(y}'}ﬁ&1yhhahﬁl)’catﬂaanﬁlal thrtfiier e el. pofar aﬂ’heaprﬁtd’] ealvent at

of claim 4, erei n_the | 89 i ng conprises obtaining
thetﬂﬁﬁﬁ%t‘éﬂ”t%\h ébqé‘éﬁtofap L’laé’uspensn on fornmed after

addi tion sﬁfnn"g@l{etsﬂéﬁeﬁm&CWﬁile eﬁdmgh@fstm&km%f ok colsallime 4grm of claim
wherein the isolating conprises precipitating the
henilfatr at e salt by cooling, solvent renoval, adding

a non- SO'léﬁﬂ”i’ihgopﬂle@I}r@t@MﬁmMﬁlﬁ@ﬁltﬁésutslb'tﬁﬁenm';‘t hOdS 7. A
crystalline form

N- ( 28f | ugh c?@éﬁ%lwe) fONll(Crf Mt prabesart)-ti (s thyfppegiding 4yly-Br-(4-(2-

methy RS &@Wlﬂ&};{?mﬁﬂﬁmt&%ﬁw Yoanded@sy sprobemtommtstngat e
t hat exh| its a owder diffracti

conpri si risspEEgs tﬁfgﬁ ﬁ@lt@f”%\‘f flacroberzyah 2 ﬁ%’ﬁ%ﬂerlgﬁo"'@fb'N"(‘l'
18. hé‘r@%h Bam@POULin6.t@dsahdddemitant. ok, tone at
aboﬁ(t2 A Apropy O%X%p 1240 " %ﬁgu?% 44 "and about 3.96. 8.
The temgesataies ffﬁlé abQHt Riofbori i’k 7 that exhibits a X-ray

powder dig;frachl RuRas éo%!tf&n GP é}@ﬂaﬂﬁe proaks Jva8iabEt 70 °C while
d-val ues 1n angstrons of about 1 about 16.7, about

10. 2ddiabenstabesds of Bsgtysipllipe fesmatielam B apout 6. 5,

about 6. 2288 coRP Hite 8F dbut |ROAHout 15 °C
5. 03, abgcﬁfﬂ%oﬁ&%o%%}g%%%hgm, aa g(l),lt 8 é% abgut 4, 43 >

abotourliosdempdrsue ofiat®st 28 B it abautyeom mgltawge 98d and
about 3. EQstaihe SsHRREQMd M kRSuBLRRAL Al T on Of the

crystalllne claim 7 , conprising: dissolyvi
t he 29 npodnaystdllifeofarml of Nu(4ifyorbengmoiN- @rmeéwlma?ﬁd%rww -(4-(2-
ooy teh OfBout 6.6%
Sl E-BERSL AR pLACRARANS, bRl gogebt oo
isorsegaadli omgmamy thag sxHibitsragX payersivgiet @ff@dﬂmaﬁem cmprlmpeaks having

hod of cla rai u hen u
d—mzl‘%eg Pgstromg tog]agdlué Wzgo oﬂggfp(t? oatoa o %B%Ut 81 éﬂ %%_&94 5@ d about

43®t hod of cl a|m9 wherein the cooling rate during the

cool | d1 g Stléeo ggéa%lan oflc';rm Qf gta1¥n°29%9£ l&hlgﬁtsq ﬂ%o@vdelld%ffrﬁtlon pattern

cr ys al li
cohptiding Ipeekss Gz §viludy-if bagyeoty bibperli7di abogt 14.0,akbut (14.7( gbout 9.8,

e AP S NP LB SR LG5 S5, o

4.543,rﬁpslutnm7oﬁb<fwmmj #bolil3.D1) abth arsd] atont R67, ablmnatijs ebanf 3.42, about

et hanol i SO anol at a tenperature of about 55
3fp2 t’itlgl d@%"’% @5 cooling the solution to a
t Sﬂp@f at UAecx@italhﬁés 301{% an I\E@I@fﬂiiorc%@raz@l}l\ﬁ(l-methﬂpi@eniﬁinA-yl)-N’-(4-(2-
about 0.1 to 3 m nute; and.i.sol.at
e agaropy g BoR RN e grog YRpLT Aty ether that

e}@lﬁblts a X-ray powder dlfﬁactlon pattern comprising peaks having d-values in angstroms of

4-f1 b
sasutel . AOE oyt G494 RETHOREL PR bet B A Bice ERGE 0. bou
5.8%Mivbiit 08 a?{od‘t awopgawﬁu 7@1! dbbtaCe1 Sdupas,eboutcold kbsit Ag4, about

geaks havi ng d-val ues | %1””0 of about 17. 4,
6@@?‘1@67023}305% a@“@i U389, about 4.37, and
about 3. 87.
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14. The crystalline formof claim13 that exhibits a

X-ray powder diffraction pattern conprising peaks
whasocngrods val ues in angstrons of about 17.4, aboODUS2005/034813

10. 2, about 8.8, about 6.4, about 5.91, about 5. 46,

about 4.99, about 4.90, about 4.62, about 4.50, about

4. 37 bout 4. bout 7 NN’ -(4~(2-
about: g ; Cr%lsﬁagl lIRQl u%t g(@ %\%Q% 1 ys@%ﬁtﬂﬁﬁ%gﬁh&% N2
mewﬁoﬁﬂlmbﬂbﬁgﬂmyﬂhﬁ)dhﬁ(atmdmhﬂnyﬂe piomerisigh wbodt §%0)of NetrapdrofPran that

c ar ba I t
eX}Qk]IIﬁ %5%/@@) og)(/if:r ?)}%ap a%%/attg]l‘nf? 1t§1n% Re prﬂggl v1¥1% déf(%%fllnsﬁggtroms of
ab@ﬁ ak®), fsvvt 10,4yl GSaHo[]t Afgbdut o5 alafut G.RaPbut1274) about 5.29, about

10. 7 ab
s S 3% g0 Bous BB Sl PRty B, RS 5, s
3.7% Mot 1.58, tahaﬁboaxmbl ts a X-ray powder diffr act i on

pattern conpri s eaks _havi ng d-val u str
o Bout T RN g F AL BRSO AR g o
af@m@ld@mlg 6.2, about 5.86, about 5.53, about 5.28,

about 5.1 about 4. 84 atigut 4. .7%[? about .4.57, about

4. 384 abobite ety of 38w £3. 37heun BHISQIRHnE CPPPristout 3. 71,

about 3. 429idm%*%@b‘l‘t fo%mﬂt@aci@kéﬁbﬁsaﬁr%tmg’ibout 3.08, and
about 2.93. 17. A pethod for the pr

{
cryst al | i selatingr eoiereidaralh 1% SOlé’@ﬁer’i%gYaﬁtgprleg‘&%@ﬁd?rnBOth solvent

of %ﬁgl/dlqlqcf&'é&bl@itloﬁ compound of formula IV in an
aprotic solvent: (IV)stirring the suspension whil

addi ng Cr@@l{n@ thg ewipedoRltitpe Wy@1a$ VSR GOHPHSIES aEl"é%"‘HtC solvent

15, ﬂﬁge dGh alih g h@uspisst; ahd i ne form of cl a| m 15
fromthe suspension. 18 The nethod of claim

wher ei n t ehsainisEfecampeuwd of forpa § Bppdhaorgany e’ttﬁ’@ase

suspgndi n@hesltn@tﬁod S iRy a&pl%m 2 shiiPfoRbRY bicid @eR€ied &8m the group

The method of claim 17, wherein the aprotic solvent is
cosgbtingt edorfer et gho fiplowasep miasil goids. BeRe- OF diRghexyic acids, and
suth 10 aahg ow ng: aliphatic or cyclic ethers, carboxylic

| act ones, al kanes, and aliphatic C3-C8ketones.
20 3Rhe nEhhodthof o€ FlainmB4, whepie fhsi 1 phibe g@usophghase is greater than
c%rgéed out at a tenperature from about 40 to about 80
1. The nethod of claim 17, further conprising

cool Bhg t fike sEthpé niélaim twhareirgthe reetism in prstied @1t 1 e Presence of an

rl?or Ll sohr:%nrt]Ut e. 22. The method of claim21, wherein
m? SIS pensi'on is cooled to about roomtenperature 23.

A msBEhod fTbe mecthed of elpa AT,ivdheradf the fieericorgaiatdlyenbisselesipd from the

o] o 1phatic ‘carboxylic
gr8111p Nzn(s&fm?g ﬁfo?ngeg)gfr]r{zolr3| tntﬁﬁ fcil‘fl%&ﬁ{é ﬁlﬁy‘ﬂat?c &ﬁ%ss teﬁlarls 'PQI Jhgtr Marboxyli
acls; 41doHoB; rmetohes| mmg@ydt@?dw)imqahwn@ﬁhybljat;aﬂb@fnhe@@es

t rt tur Gl n e from
N(:jl (42 ? | uo&g%g]ﬁélf/’# 5)? Tsl\flo 1, wh%éi nlatﬁqé teaceuofn% O%ridd out at a temperature fr
abodt no4€yd> abolhlt 6. ( 2-

et g SR KNG TS MG A BB e

hyaoige. about 70 0C; stirring the suspen3| on while

1 B B o B SRR L8 O
nﬁth§@@db§ld&?)ph&érlme@hymﬁﬂbﬁdldé pfodtldaé bpthe parcedsicamprising he

crystalline form cam solwnga
tartrate Sxfe! Vlagaﬁﬁrfllllta‘ﬁrlaﬁﬁ?ggfe %5’“‘%— ??Or% SIlrf Wat
pdm 4-yl)-N -(4-

(2- met hyl propyl oxy) phenyl net hyl ) car bar nde m a sol vent
at tenperatures from about O to about 70 OC, stirring
the resulting solution at a tenperature of about 50 to
about 70 OC while adding crystal seeds of the
crystalline formof claim15; cooling the obtained
suspension at a cooling rate of about 5 to about 15 0C
per hour to a tenperature od about -20 OC to about
roomtenperature; and isolating crystalline solid from
the suspension. 25. The nethod of claim 24, wherein
the solvent is tetrahydrofuran.



26. The nethod of claim 24, wherein the solvent is

sel ected fromthe group consisting of acetone,
walcaklogToasret hane, 1, 4-di oxane, ethanol, i sopropemnok2005/034813

and acetontrile.27. A crystalline form of

N-(4-fiuorobenzyl)-N(I-methylpiperidin-4-yl)-N-(4-(2

- met hyl propyl oxy) phenyl met hyl, ) car bam de tartrate

produced by a process conprlﬁlng suspendi ng acy,

crystalline form of

| °

N- (4-fl uor obenzyl - met_ hyl pi peri di p<4-§L)>CHCH,

N - (4- (2- net hyl prop)ph | net hyl ba e

tartrate or mxture rys aIIMme fogys of

N- (4-f 1 uorobenzyl )-I\I-(I n@*msyl pEperTdin-4-yl)-N - (4-(2-

nmet hyl propyl oxy) phenyl net hyl ) carbam de tartrate in a

pol ar and aprotic solvent at tenperatures from about

30 to about 70 0C, stirring the s@%pensi on while

add' ng cry ?1% ansﬁ'ﬁ‘cglﬁt of b r?)?gaﬁfcyﬁ)trﬁlcl doBRnf & e Aljudohdisdlt solution
and iSO ting of the crystalline solid fromthe

s u s pefgEoiio dgolvathe P?@PQHDﬁ P%fé’ﬂ?l‘é? f of

N-(4-flu B! B RO S B-avalile)ot B rebdt bt 8.5 b
- met hyl %?ogﬁ%%b}’%fﬁbe[ lﬁ'& ) car bém de taretor atg 4
pr oaldditeh b@alaisw 0ocess conpri SI ng di ssolving a

tartrate §§%’cttln tﬁ a(ﬁl_e?l[ls solutﬁ)n with the o dgamc sogfent and collecting all or-

N-(4f|uoro yl pi peri
(2- gamdmhqsasopyl oxy) phenyl net hyl ) car bam de in

tetr ahyd| E%%pé)r[ ?ﬂﬁ%% %gotgcesgp,gﬁ {atures from about

Oto abou?? I rri resulting solution at a

t enper at woehmg‘thammnlﬁg)ol’gwlﬁmm sFRtigCosss then 421 &Frigd

crystal qd[s of th . &atﬁgn%lél ne form of claim15;

cool i ng tf’l psuspensl on at a cooling rate of

abou?. tAo cajamlhnel 5orﬁ(:obéf -(4rituorobenzy-N-ehpethplppeadinl-y)-N"-(4-(2-

bput m.t d | .at °

me@vg%gctpz orondeat el P bRE b SRERES o Siey Bl phifo LR b 104 <
deterinisddadithh Deffdrential Stfannmg Calornnetry (DSC) ata heating rate of 10 °C/minute.

N S Lok BT bt 7 TR PR e e llab st e

meﬁ@l}ﬁdﬁyﬁﬂ@@p}feﬁﬁme&bbwrbdﬂ%ﬂd aha boditbite . ﬁ%-fwomardﬂfracﬁon pattern
et hanol t ibits. a X-ra ffr
COTHR SR Bﬁfx‘fl?% R {ﬂ/ r?g ié\(ﬂ)ju\% ?ute%boflﬁﬁ}a%gs?ut O3y about 47,
abdk 43bodtit 132 Z2ndabauk.006. 0, about 6.1, about 4.64,
about 4. 54, and _about 4f§‘ %0 Th aI li

of dai m Bis CRATEIB O Sui 36 A BBHLR Y PR RS E Bvon peterm
coraglisti@rﬁ&aqz@ WRVihS dRGlupEkeghiavisig ablout aBJoesboum(m;gsm ®Ifs about 6.5,

about 17. about 16.0 bout 1
S 60t S, > GBI 51 EOOoR ORI O A I P 20 st 353 abou
3.49; abdut PR Ubow-314, a@ﬂ@yw 4p8 3.08 0Bkt 240164nd abb@ 724 . 54

about 4.37, abouf ‘about_ 3. 91 abqut %%ﬂ?

3. 67 aboﬁﬂneﬁl@gor %%B@Pargﬁoﬁ;@fﬂﬁb‘@@ allge Vel (o) 4% C?L’@p“smg
and about 4igoRfng Bshit of\a ehSduadl bf REnEILT A vaker:
N-(4-fluorobenzyl)-N(I-nethylpiperidin-4-yl)-N-(4-(2
- et hyl propyl oxy) phenyl et hqu) carbam de tartrate
conprising about 5% t-butyl _sethyl ether that e%l bits
a X-ray powder diffra ern conprisiag peaicsl
havi ng d-val ues in g 5 about , &bout

16. 2, about 10.6, abw&y . 8, abouﬁ_I 8. out 7.5,
about 6.6, about 6.0, aboid ’5\'\23‘3’ .09, about
4.90, about 4.72, about 4.51, gpout 4. 39 about 4. 26,
about 4. 04, about 3. 86, about 3.70, about 3.54, about
3.48, and about 3.02.32. A crystal@ ne form of

N- (4-fl uorobenzyl)-N-(I-nethylpiperidin-4-yl)-N-(4-(2
- met hyl propyl oxy) phenyl met hyl ) car bani de tartrate
conpri sing about 3% of tetrahydrofuran that exhibits a
X-ray powder diffraction pattern conprising peaks

havi ng d-val ues in angstrons of about 19.0, about
16.0, about 13.0, about 7.8, about 6.4, about 6.2,
about 5.74, about 5.29, about 5.04, about 4.83, about




adding the isolated salt to a two phase system

conprising an organi c solvent phase and an al kal i ne
waousos®4+phase; and obtai ning the conpound of POT/EIES/34813

fromthe organic sol vent phase. 35. The nethod of

claim 34, wherein the salt formng acid is sel ected

fromthe grou conS|st|ng : f

fol |l ow nélgmﬁt a%er KU Ofoa 3 Or%ti)nﬁg-q S%’?E ?fgéo\rrﬁk}giﬁ Q%eg%sl s H solution

anduffithehomidisseled the. coﬁﬁoun‘ﬁlﬁfmtultﬂd of claim 34,

wherein the ueous _phas

about 8. aéijusglg;gl_l[h Iéf?ﬁ[tl%q%’ o ¢ aa%?t%fd%éﬁg%ﬁeatehﬁ%abom 8.5 by

I e agatiition of sbazar ri ed out in the presence of an inert

organi ¢ sol vent . § | ro% (S)&Vé:l aim 37, wherein

t he inerrFmBYlﬁ%ﬁPaff 85 h\/é’?ﬁantcspse PELYLE fromthe group

consi st i gagligy thereé Afingorgenio bprotie sdlaidnowdesgtharal 5 hatd

et hers, Sit ers of al |1§F§ii c ,carboxylic acids,

al cohol siSOlPUREABHBECTH St ed hydrocar bons, and

al i ghat |'Fhe@etﬁﬁlkﬁtc@zﬁﬁ§45 BBereifhie: aakrbht cofipahdbffotmula I is a hemi-

wherein the reaction is carried out at a tenperature
tartipfesalt-about - 30 OC to about 60 OC. 40. The nethod of

cl aiym 34thd rﬁéth&i&ff S19IA43, Sirth@r aﬂﬁbrﬁglga:ﬂnmngﬂiﬂ&queous solution with
al kal i ne net al droxwﬂe. 41. Acé%]0 II|neform

the Nrgawas‘olyspto@gn@i}?C)thg_ :(l ol;géfuﬁﬁhﬁ?eﬁ (hreapovtnf aN;)art( %f t&a& organic
solventT®t hyl propyl oxy) phenyl met hyl ) car banm de produced by

the process conprising: dissolving a.hem-tartr

sal 4. of &h ec@ﬁ%%ﬁ?ifo clgp i heren fhe; q%g%&tsé’ e{‘tl i Sl %idnféonéﬂle group

con@gttﬂténof RE of thoBd SfHeCroROWRE] By dBetaibRhd, hﬁl@génlﬁféd dgldrecudsons, esters of
salt solution sufficient to dissolve the C8 ound of

aliphaftorparbaxylic agigp.alsebrly, leplengsethes 2R AiRiaEG s Cugiopes:
sol g i onAtﬂlaﬁnzMéuti-h%l 95 sitloBadnpAkiay theBeompdn @ eitiotringld IV and a
of a base;” extracting e aqueous solution with the
phaUnfg:aWC@HS@ﬂCv@?hle %ﬁ’dle’t:@lqﬂé@tﬁ ng all or ganic pliases;
renovi ng @ part of the organi c aprotic ol vent;
cool i ng tlhe remai pj_! g or gani c aprotdc S Iuﬁd on t)o | ess

than 15 OC and |s@|ng any premg)lta e 42 A
(

crystal | i|fes#orm

I\I-(4-f|uoro |pendm4 yl)-N -(4-(2-

met hyl pr opyl oXy)¥ ar bani de fhatcextbbits a

mel ting 0| nt of aboug 124 0C, deterningd with

Differenth Scanni ng Cal opnetry (DSC) at a heati ng

rate of 10 C/mTute 43. A crygipl I'ine form of

N- (4-fl uorobenzyl)-N-(I-menyl pi pe pdm 4-yl éé

net A pr dpsHanRaryystesh pomRAsHiPN ) COBIPHERG HE mé)f?i‘i“b? aigg 7 and a

r ttern conprising peaks

ph%mﬁé%}{u&gw&e es}gléa%ﬂ%%gg{hrugﬁs of about 13.0, about

10. 9]. abouphaen@eutmé aemepsition spesiag the cryplaline anzlz)f clgifgl3 and a

about {dine formof claim43 that
phamﬁceﬁtl%lg)gccxééble mglv?gér(ﬁ&%f raction pattern conprising

peaBE haw wt@rrdacmaicwé sompasitigs tcpwpmsied the eoysielling fam 0551@91@ 15anda

out 6. about 6.2, about 5.2,

35’618cet‘1 n%llﬂ acceBtaéf %Q%%r (gg%tlt 4. 3, about 4.22, about

4. 063. abdumetBobd,d<diverirtg tBe d@npoab@)uﬁfoemﬂ_@ toalosit 3. 24,

about 3.19, about 3.08, cabout 2.91, and about 2.72.

45. A nethod for the pr%paratlon of the crdt,stal line

formof claim43, co I'3hng di ssol ving alsalt of a

conpound of Flaeamla | |i ter: add Chg/acr'i' Afount  of

an organic aprsolv t toth % salt

solution sufficCrent\to_qissqlve ompound of

formula |; adjusti ngCt*;he\ of\tdmg aqueous salt

solution to a value greater than about 8.5 by addition

of a base; renoving a part of the organic aprotic

sol vent; cooling the remaining organic aprotic

solution to | ess than 15 062 and




isolating any precipitate forned. 46. The net hod of

cl aim 45, wherein the salt of the conpound of fornula
wo 2008/0300hem tartrate salt. 47. The nethod of cPel/s2065/034813

further conprising extracting the aqueous sol ution

with the organic solvent and collecting all organic

phases prior to renpbving a q?{t of the organic

sol vent. 48. The nethod of ci’ai m 45, wherein the
cor@)hgiﬁgl hdmigiislesBio ai sibjeel the t@npdundnf ¢lkie Jr oup consi sting

nor e, of. fJ follo : ydrocar ns

haI%Eena eff® ?HF%&QWE@H@ a%sm%¥1 f 4 BRI Teceptor, comprising
adnG@ERMEYb b Guigedt 0 compantiadfslaithact ones ethers, and

aI| hatlc CA- to ceu o

co si t oS &%'pg?r Q]Prﬁ l”ﬁ%tm(’?@n‘p(gaﬁlaurc??syf fEmlatﬁul iSRSy p gProprising
mmﬁmaﬁﬁmﬂﬁ@@mﬁaﬁakbmm@ﬁﬁenﬁ&bhﬁ3carr|er or diluent: (1V)

50. A pharnmaceu al |t|o
cr y%ﬁ al | premptg?qt.fpﬁcrlalw gg:?hv rgﬂa n%ﬁ}ﬁ%&ag%‘t %h&egfei ig selected from
the %&@p&ﬁgktﬁlg‘:&f ﬁslyafos@r selitdplfthia, 561'uzoéffﬁhﬁré maiﬂ:tsl, mhla psychotic
nposi tion co ising the cr st

C
Cepae3 B T RS CPERPITY eBp 5P QR GPO dSorers, bipola

dls&}ﬂéruﬁéﬂlt:hosé%ecdﬁdi?? 3 BRHaHNkIGR| mipeHR) ShdokHBmE AiPistiBing motor tics,
he crystalline formof claim 15 and a

Uemawsﬁﬁ@mqrélﬁmnﬁ Hedydprcsis endaspioPRINICARINg; | yent . 53. A
met kpd ofy dghiMerirnéhd hge£R8MOUNthedfodk @mbldtive |didebed comprising
host : OQ conpri si ng adn1n|ster|ng to a subject the

adreipivisguae aorbiest derroBposmd ofglaBtinod of inhibiting an
act kyi t yf n@2mbPPOAMhNS7 VRReRt Mo ncGOBReh&hRG disease is selected from
admnistering to a subject the_ conpound of clalq¥

the5grovA wensirgtie f Barkiprones t disesererfungnetpredr Siseyeneteier’s  disease,

Splgbc%%%a@a§ ’A‘LIT%BEEF r’['oﬁf'eﬁgs n%t eFibd}his0A@xis Uh&Glo-lIBRph’s disease,

npound he’ met hod of clai m 55,

Levtho@ Penpdniia, mnom@év@meawq supmngelsarPalsy, ang Feqnioigniora) fementia.
thesgrou SN ahesi s%&gﬂeéownﬁ &ni therapy,
SChIZO&f?bg?IVE Jis%?%%#£§whanlg aSgsyc otic SWpfininergic. therapy

comgpirgsdmorsicrag fecsibieet mespemﬁ@lrnsl of g At | a, anxiety,
| e%ﬁ A28 Stea ﬁx&p&%&{a a qh}%%foqﬁg O BB s8ciflaSRi@paminergic
psychosi s secondar ypertensi on, m grai ne,

thevapg aopassmg ahunistetzsmi asubreot the caripeynd of daiwr3.
psychonot,or sl r n RAL Nafinist t
Par 57 2 Refhef e e S RS Ceon RS, BRI Rtfinistring 10 o

sm@emﬂﬁde@pmmdafdmatﬁlseases conpri sing adm ni stering
o subj nmpound ts00ded from th

? Brat migs el oL ARRRD nBtre BBl Bl colfifal B0t from the
grcﬁlgl antiethef bb nm}tobeﬁrdlgr dufarations ltlsbmhtglcPar Kichewiq' stepke, idiopathic and

ton s_di sease e
o BB R AP PRy o SO b AL U, SaSRRR S viscase.
Friedrich's Ataxia, Machado- Joseph S dlsease Lewy
Body Denentia, Dystonia, Progressive Supranucl ear
Pal sy, and Frontotenporal Denentia. 59. A nethod for
treating dyskinesia associated with dopam nergic
t herapy, conprising adm nistering to a subject the
compound of claim3. 60. A nethod for treating
dystoni a, nyoclonus, or trenor associated with
dopam nergi c therapy, conprising admnistering to a
subj ect the conpound of claim3. 61. A nethod for
treating a thronbotic condition, conprising
adm nistering to a subject the conmpound of claim 3.
62. The nethod of claim61l, wherein the thronbotic
condition is selected fromthe group consisting of
myocardi al infarction, thronbotic or ischem c stroke,
i di opathic and thronbotic thronbocytopenic purpura,
peri pheral vascul ar di sease, and Raynaud's di sease.
63



