- 1 - PROCESS FOR MAKI NG N- HYDROXY- 344-[[[ 2- ( 2- METHYL- 1H- | NDOL- 3-

YL) ETHYL] AM NO| METHYL] PHENYL] - 2E- 2- PROPENAM DE AND STARTI NG MATERI ALS
THEREFOR BACKGROUND OF THE | NVENTI ON Fi el d of the Invention [0001]
This inverWPaM7flét’dt es to a process of making N-hydr oxyPQE/Y20q7[07@64 2-
met hyl - 1H i ndol - 3-yl ) et hyl ] ami no] net hyl ] phenyl ] - 2E- 2- pr openani de and .
starting materials therefor. Rel ated Background Art _ :

-1-

PROCESS FOR MAKING N-HYDROXY-3-[4-[[[2-(2-METHYL-1H-INDOL.-3-
YL)ETHYL]AMINOJMETHYLJPHENYL]-2E-2-PROPENAMIDE AND
STARTING MATERIALS THEREFOR

BACKGROUND OF THE INVENTION

Field of the Invention .
" [0001] This invention relates to a process of making N-hydroxy-3-[4-[[[2;(2? h
methyl- 1H-indol-3-yl)etﬁyl]amino]methyl]phényl]-2E~2-p_r_dpenami&e and

starting materials therefor.

Related Background Art

[0002] The compound N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]ammo]methyl]phenyl] -2E-2-propenamide (alternatively, N-hydroxy—3-
(4-{[2-(2-methyl-1H-indol-3-yl)- ethylammo]—methyl}-phenyl)-acrylarmde) has

" the formula

-

as described in WO 02/22577. Valuable. phannacoldgicél properties are
attributed to this compound thus, it.can be used, for example, as.a histone
deacetylase 1nh1b1tor useful in therapy for dlseases which respond to-inhibition of
histone deacetylase activity, Previous atternpts by the inventors to make this-
compound have had limited success due to the presence. of various impurities and
by-products in the reaction product; the removal of such impurities énd by-
products requires léngthy and tedious reworking/re-crystallization of the desired

| prodﬁct. Thus, synthesis of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
ylethyl] amiﬁo]methyl]ph’ényl]-2E-2-propenamide has heretofore been

complicated, time-consuming and limited to small-scale synthesis.



[ 0002] The conpound N-hydroxy-344-[[[2-(2-nethyl-1Hindol- 3-

ypet hyl | am no] net hyl ] phenyl ) - 2E- 2- pr openani de (al ternatively,
N-hydroxy-3- (4- { [2-(2-nmethyl- 1

H i ndol- 3-WARUBH#YIEN no] - met hyl ) - phenyl ) - acryl.ani de) HEF/UROTOHSHUI a
as described in WD 02/ 22577. Val uabl e pharmacol ogi cal properties are
attributed to this conpound; thus, it _can be used, for exanple, as .a
hi stone deacetyl ase i nhi bitor useful o t her apy for di seases whi ch
respond to inhibition of hi st one deacetyl ase activity. Previous

attenpts by the inventors @Fiwﬁ ve had imted
success due to -the presenc vari uritres and by-products in
the reacti OWOM]OMpf;esetnhBwén&iﬁh\/laﬂlr&iedealmelt}mdlﬁflrﬁﬂkﬁig NuhgddoypBdduct s -

e | BB RS ISP S bbb ghusiad

N-hydr oxy- 3&ﬂnﬂr[s(r?g‘tﬁ@st€ﬁ<m’ga Y bbb istlsodum hydroxide and (E)-3-(4-{[2-(2-
ypet hyl ] am no%lwrret hy@&ﬂlhen 2E- 2- propenam de has heretofore been -
conpl i cat edme I}rﬁl gthylaging] wetlpd]-phsnghrarmylic agf medphedtersi s, . -

2 - SUNMA‘RYh)gf%oc dewlt:‘&%?ogr\lloxy 13&11:3,_ B Q&ﬁ&%&l}e SR hdrUbohiS 168" ect ed

to a nethod © 1ng N

[[[2-(2- m?tWmﬁﬁqﬂﬁmb@&dﬁwwqﬂmmmlm@m@eszropenam _

?E) cgm()zl {S'[ 5083 4G Ry PGSR UTIENE T [T AW O ST (Mo Lt T
met hyl - 1H-i mpéﬂaﬁrl&ﬂ)Wmhméfdﬁbmhkﬁﬁ@ﬂSﬂsﬁfeﬁqéwfymmn@mt hyl.

Tase than adoueroc UheenuiGmel Tl g TR R

t he adm xt UpRpérantidy. rlhtaf}ﬁeferred embodiment of the invention, step (¢) comprises the
Nhydr oxy- 344- F[ [ 2- (2-met' hyl- 1Hi ndol- 3-yfl et hyl ] am nol net hyl phenyl ] -2

E-2- propendibrieps h@lm%aﬂfeaﬁqqﬁev %ﬁmeéﬂ%quyné@ﬁ&)p% stgfipg (c) -
crystallizi

N hydr oxy- 3P4 "J[aﬁ’“ oA ding water 19 the ORI ﬁlterﬁl%trphenyll
-2E-2- pr opmetmndelxtumtmprpwé¢ e filtesde; écr%@&uﬁmtthwﬂtt)ﬁéwufﬂwmtq opl step
(c) conpris G¢

formed in sf‘ﬁﬁfn %SO%P%}) % ﬁp?’la?)??tnlgl 6(%?)3 e AT ?%%Qﬁafs?; gﬁeﬁﬁ?c’%g(gdd i ng

wat er to thf[2-@amtiheial HdindolH3 eyl)e(bytaminolmehylighehylp 2 EQamrbpenamidexb ur e t o

angi ng 1 rolfe BBt 65 Phiisht Florkbep g p Rhtrhong Sustibi fubupdeg, P

N- hydr oxy- 3g#4of the suspension to a pH ranging from about 8. Sto about 9; and (c9) stlmng
[[[2-(2-methyl-1H i ndol- 3- y e(ih ] am no] et hyl ] phenylgall enam
de to the fiiespspension. chne magt ? fugtger apiiongliycoaipESSs $iep| (d selat % bn

resul ts; (cR)draeli-st54- {m(i&%mgldmfmam ﬁ}éﬁfyﬂaﬁﬁrw]&nmyﬂpr@h&rg‘%gz ng from

about 8.5 to about "9, stirring the suspension
further opt p@nwamydwdnwmr@fe@e erebpdirggnt stapl (d pamprishiethe sub-steps-of:

Nhyd 34 I | ] ph ll 2
E-g rg)r(gpen %[t&féﬁwxpgéﬁw%gﬁm%% ?‘g‘; ﬂ@%ﬂ%r? gegn%(h!a
sub- st eps ofbethyl]amiho]itetyijpheryle2F: 2 paipahdriide Gom step (c); and (d2) drying

N- hyd 344- -
yf )ét L;T{anﬁ‘ﬁwf‘ﬁ%M%ﬁ'}%ﬁ@&?@ggﬁ]ﬂ#ﬂ@“ﬂ136m step (c); and.
yOetnyl Lo bty oheR |30 & pratenamce. {0001 The i pugnti on
is further ﬂl%%lctfgé sntaonr%éhséa fecwﬁmaw&@ of malging|(B)-¢-g4-{12-(2-
oLyl 141 g Bnidoi o iy ba il YIRS i 86 @&HYﬁe!tlﬁrl eﬁexd met hy|

ester hydroch|oride salt conprising the stepS o mbi ni ng

2- et hyl t r ypydspshiridgrsalt cemprisiggithe sapsQf: M@ﬁ?lb)m%2ﬂeﬁwlwln@t hyl
ester to fogg u@z aﬁ”fﬁﬁé}l}i g eny(lﬂﬁ;%ﬁd dcfd rﬂ&r}#l@%tc?fﬂ%ﬁh %dx’h&‘tur%l (%; j me and

at a tenperat t to form.an nt er i at'e;
reduci ng t hgliriing the admi>dnnedili atiree aml dt@rtﬂnpdmu(eﬁ)lﬁme(nﬂ,toli[oﬁn &@imine

intermediate; (¢) reducing the imine intermediate to form the (E)-3-(4-{[2-(2-

-methyl-1H-indol-3-y})-ethylamino]-methyl]-phenyl)-acrylic acid memyl esterand -



- 3 - Addition of aqueous hydrochloric acid solution to the reaction
m xture to formthe hydrochloride salt. In a preferred enbodi nent of
the invention, step (c) conprises the sub-steps of: (cl) cooling the
adm xture; WQ@Q‘)”“&@G&‘ ng - sodi um bor ohydride to the adm xtItQTéUS@WdJ’iQSéB)
conbi ning the admixture with hydrochloric acid to -
crystallize/precipitate the (E)-3-(4-{]2-(2-nmethyl-1Hindol-

3-yl1) - et hyl am no] - net hyl ] - phenyl)-acrydic acid nmethyl ester ,
hydrochl oride salt. In a further preferred embodi ment,, sub-step (c3)

Co oo KigionaT B S  Ee WRe A R P

hydrochl ori meéﬁﬂfé)chl@n&@&ltadﬂh }dfé@edtéﬂltfbﬁﬁﬁér@bfﬂhéﬂw%ﬁlmﬁstéﬁ §Hl2-

(2-met hyl - TH i ndol- 3 ) -ethyl am no] - met h k%} (ﬁ@-aoryllc acid
it

met hyl est ePOmW%QWISBP'iS’GES a1 (1) ovph gibe raddiggisediam) y

(B 75 (s | Boppydtidcie e lhials; ERRC Bbnps e REARGRE vt

get hyl ] - phehxdrycfdmwawd:tomswlmmwlplm b (E)yﬁ{%éﬂﬂr@fmﬁeyls]éi-mdpb I
econpose r n

oy ot or e ShHB Ao PR TOMAATRLSHE R kP S BB el ©

sub- st eps oinafmﬂh)ar ﬂsxeﬁmedgmbhdamms pﬁ:&eﬂmﬁmﬂewﬁemﬁ-h@s of:

hyd hi d t

Shspensi on s Hetipe s aeye oG rorae rkie R Rdding wapr Bt e

suspensi on; aed@3¢)ddiling hlydiochigrit held $016p edfixaie aicrydiﬂhtee(rm)es-@ct ?nze .of

sub-ste d3). The methad. further optionally co rises, ste
i sol ati ﬁg( ( -mgth@]q;]ﬁlzméoi 3-yl)-ethylamlnor])-methyl]-pl%/enyl)-ggryhc acid- methyl estr)ar

met hyl- 1H-i Hﬁ&}&c}ﬁoﬂcﬂe)saﬁt hké arinea ot Hﬁidﬁ@i&e&ﬂnﬁﬂs@&&éﬁi (&Y ﬁﬁﬂn&g dmat hy!

ester hydrochloride salt. In afreferre

conpri ses t heolisgihessuspansion of (1B (4f-{[lzt(éﬂﬁrﬂg’ltllﬂelnéﬂls%eﬂgﬂb&ﬂuﬂo]st ep
(d); and (e

et ny - 11t © STy BhkiFhad et irtrophlonidgsalt to desompgse’y o
est er hydr ocdsidual aulmne-hblton cpPRE$s illtke rpacﬂuse mnxmrwdnarpmferml further
directed to a t hod maki n | tr t he
Steps of : (SrURTITht e EReh e ARt s P Sfaofnten hafthe' "

5- ﬁhl olr 0- 2- mt?rshqnﬁﬂen formed h.gﬁﬁ)ﬂ}eﬁlﬁyd@odlﬂdtﬁé sdleig et i Step. ((jd),)(da)ldfll ng
et hanol to the adm xture and refluxin m xt Istilling
et hanol ; ( df"EB&MEFUREPEPD Ah ?W@W@&Fgﬂé?“% &Edﬂé’%%l“@d’a‘h ng the
resi dual s okukpbrmiort end @EIMBTiAR tHehipeNRbPa It emprafirds B s dd3). - .
enbodi nent of the present invention, the nethod further conprises the

step of (f) Thawletopdgrthenartionally gormprisengeple) ietatipe (Blybitkiedé: 1n nore
preferred eghadi TR0hdoIH- ¥1§J3&fy%ﬁ§c§%eth§lmﬁ@n>zg E%Bid etﬁ‘yl estel ‘

i ncludes the sub-steps o utron with

t ol uene; ( mydrp@dmdq sl imep@fqmi h?r;bga?lypma stiep é6) cqmsmseamuhgtephe

2 ot iyl 41y BE A RG] RRBe EM bne Bk B s 2
methyl-1H-indol-3-yl)-ethylamino}-methyl]-phenyl)-acrylic acid methyl ester
hydrochloride salt. _ |
[0005] The present invention is further directed to a method of makirlg '2-
methylrl'yptanline comprisfng the steps of* (a) proviriing an admixture of
phenylhydrazine and 5-chloro-2-pentanone in ethanol at a first temperature; (b)
adrling ethanol to the admixture and refluxing the mixture; (c) distilling ethanol;

| (d) adding water to the residual solution; (¢) cooling the residual solution to form

2-methyltryptamine. Ina preferred embodiment of the present invention, the
method further compnses the step of (f) isolating and purifying the 2- -

methyltryptamme In more preferred embodiments of the present invention, step ‘



[ 0006] The present invention is directed to a nethod of making

N- hydr oxy- 344-

[[[2-(2-methyl-1Hindol-3-ypethyl]an no] methyl| phenyl] - 2E- 2- pr openam
de conpri YAGU R eps of . (a) conbining (E)-3-(4- . PCT/US2007/070564
([2-(2-nmethyl-1Hindol-3-yl)- ethyl am no] - net hyfl-phenyl) acrylic
acid nethyl ester hydrochloride salt and sodi um hydroxide to form an
adm xture at 'a terrperature of |ess thd about” -10C; and subsequently
(b) adding hydroxylanne to the adm xture to formthe

e

inventive nigbla tﬁay-rﬁaﬁjq&yptemtﬂ&ga%fst wmmgfthezz-y@t}gtlttmmmem
i sol ating the ydroxy- 344 [5[2 2-met hyl- 1Hi ndol- 3-

y1)ethyl] arﬁOH’@]‘i’r@P {4 Bﬁ’é‘f%ﬂ‘f Mﬁ@‘r’i‘&m de. The inventive net hod

does not require tine-consum ng, conplicated

worde the inventi ve WERASER HesRaFHON B Pt yvERTSy |1 ot her
Nhydr oxy- 3- fof0é]l TRe présdwetriihtiohHs HREHEH 132 YRERJWO IR ROV WO &Y - the ny1] -

2E-2- propenani de in one single process step in hi h yield an

suf fici ent GRafZrmgthyl Uddwiol-fryleful lppingjmethy fphenyl- R -rREOPRIGINAE t he

et by 1 10| R ehidh (Gabiniog @2 Gty apinial I
est er - hydr oethylamingé-methtl]-phedyB-ediyliendig dhethi ceterdrydrochlotiilnendt aad 'a
tenperat ur esc{%hmﬁ ﬁgdsrogilﬁg@h APRYH a x%%ﬁ:%: Jt% {b:?giggétt EibohP16c;

pref erabl vy, erature i's ess one
enbodi nment aﬁdmbteqmlye(b)mmmgshydhmytanﬁﬁ‘e to‘flmaadmm}nmmtfomnetheah be

achi eved an Vi a a bl.e ans |
admi xt ure c%’%ﬁ%&ﬁjﬁz ﬁlﬁE}W t‘% 2-XE8y IE‘Flt e"ﬂétzge?ee of
iron and SplapéiashideisashswiBelogt N t he reaction.is perforned under an

i nert atm)sphere Heavy netals and iron (rretalllq Fe and its salts)
woul d cat al yse t he dg posi tion of hydr oxyI am ng"Q009] Typically,

nmet hyl ] - phe ’
(alternativg
3-(4- ([ 2- (2-n& Dy L) o
propenoi ¢ acid net hyI ester i g/ provi ded in the formof a st spensi on
in nethanol. Preferably, the N\ o

(E)-3-(4-112- et h) H-i ndol- t hyl.am noket hy 1]-
phenyl )~ acr 0 ﬁ’y éélfl@%’ﬁ@i 913 %@PHYC%?%‘P‘EHW GPTRRSe s‘ge?tel? fpI aced in a
sui t abl e r eggkhBRingARE Rbolatifg %'Mydfﬁkﬁ?—r[ﬂﬂ[[[ﬁ-@-ﬁﬁdﬁrﬂlHﬁﬁﬁjolIBhe

resulting suSpensiaon is then cooled to a tenperature of |ess than
about -10C yl)ethyl]ammo]methyl]phenyl]-2E-2-pr0penam1de The inventive method does

E)-3-(4-11 i N |
Cheid met nigrELR e ephthiig compitantebona RO TR, @E’EE%%I%%SCI% |
t he met hod mduM@tepechmhﬂwm tmnnveuﬁvet method aﬂmﬁfpoﬂme yield of N-

E)-3-(4- 11
E)h)enyl § acr oxygg[ﬁ{' 'g%‘_mle&lgpi Hin Olfé-ﬁg%'of d’e"?‘é‘%&ﬂ?{h@hﬁlﬂ 2P €t abl y
def i pgddas ﬂno@emﬁda/mlo?a&mgmm@ad dt@p mtht@ }aeldlauqimtfﬂciemqudlletyl S d

rovi de I N (0] a S utl Q LN NE Odl um
P ox de | WOEL, i sftp 57 i et & Bt B i
hydr oxi de i gefbyRi BLHARLS- 1T etlylathid)- iR phendN Gbilc héia MealiPuiter2. 5 .t 0.

about 3.5 equjval ents.
hydrochloride salt and sodium hydroxide are combined at a temperature of less

rud

than about -10°C to form an admixture. More preferably, the temperature is less
than about -15°C, In one embodiment, the temperature is about 0°C. The
temperature can be achieved and maintained via any suitable means. Likewise,

‘the admixture can be made in any suitable vessel which must be free of iron and -



[ 0010] Preferably a nethanol solution of sodium hydroxide is added to
a suspensi on of

(BE)-3-(4-112-(2-nmethyl-1H i ndol- 3-y1) - et hyl am noknet hyl ] -

phenyl ) - adWQRPE14TIEH met hyl ester hydrochloride salt i PG/ SRT46064
reaction vessel over a period of tinme. More preferably, the sodium -
hydr oxi de solution is added over a perjod of time of about- 20-40 _
m nutes, preferably 30 m nutes, whil & i nt ai ning the tenperature of -
| ess than about --10C. [0011] In the second step of the nethod of the-

first enbodj nent droxylam ne.i s added to the adm xture fromthe -
first step e&vy B?S_Fﬁ?{ Wéerﬁglﬁgﬁpsw_néﬁaqrfwgé tl@(ieran mert atmospﬁere. gavy
met hy 1- 1H i pedtalsaddea ilal IR Fetal Eﬁﬁ%&lté? wotigryhlyse e ZesiriRitidAilofle. The

tenperature of the first step, i.e., less than about -10C is
mai nt ai ned BYHPREAMEES step. Typical ly the hydroxyl anine is supplied

in the for "miima'ﬁﬁwiﬂ,% (EB‘-Sllggg?i-(z- A5 Y0 iAIH A - ShPamaier ci al |y
avai l abl e starting materi al roxylathine s -6 - preferably used
i n an anmounmetaHgbagyD-aamicisidimethyt estea bpdrochlgridepalt (alieanatively Rnewer abl vy -

an aqueous sp4Ht 408 INCHPKALASY D fathnol- Ac9He IR 201 Ut on.

is added to ure o
(E) - 3- (44[ 2pfopemid dvyd mithyl esthy Is Froyidd mitthey fomui of @ Jsuspension in methanol.

nmet hyl ] - phe -acryl i .Aagi t hyl £r ochl oride salt and

sodi um hydr Eﬁ#%@ﬁwﬁa@éﬁ 45&?3}5'%%99'@%‘%@2%@15'3@\?@‘%0 rfe?‘ﬁﬂﬁf of time.
Mor e pr ef e pllnyl).dchyic abid o) ster ey dshlekidosali 5 pRdetes xuabia, per .0d of
time of about 20-24 m nutes, preferaply about 30, mnutes, while _
mai nt ai ni ngm@ﬁ@m@ﬁ&%wawwlémaﬁlm@g%aqdﬁiﬁnaQw@s‘ﬂtirmusneﬁﬂ%t,s thgurse of

conduct i ng. gy dohembéibte Xt 180 dpbiR 1@ (EQ326Y;3 pembGE Y1 am ne

to the adm xture in such a manner as to avoi any

aﬁpar at us 3fjn.dvb35-srb]teﬂm?ﬁnblﬁmefhgé-pdamghmrﬂmmethylihqstes bepodigridee. g.
t he sane -addition:-funnel. shoul d. not sed; in qther . .wor Jreaction
botvean: hydvidp e pieaRZH 2088 e maBo 38 i skbnd e BEbURRET ST, | 00
adgi ng tlh_e hmdﬂitmnél .@-Gfﬁi{@-(ﬂ;@s@@mHiihdﬁ-yll)’letlhﬁdiniﬂo@ﬂleﬂ?ﬂ]g v]§SseI Sf '
and pi pel-ines used for the addition of hydrgxyla ‘ .be free o
iron and he yﬁ?ﬁ‘é"ﬁlﬁ?"‘ﬂ(ﬁ?ﬁl@] eftww%mcghgpﬁgﬁtéﬁg?ﬁﬁﬁgﬁmdw@ o
present | nvaqiiai. tiYSicany kb Bl Ridliashs hovidd id BERBRAbLY © Of Step
Y.

(a) until the reaction is conplete or nearly conplete; typically,
conpl et i on &flutigneprefasatly Brmethpnod. Serlivm hydueside ds a cosamersiallp Avadieblehe

reaction ca i £.07 €0 2 b r : ' t, a
Conver s on- oF TG ERRyleP  SS M nlFG s bR RS AR nah e
enbodi ment fram aboutt2eio abowtoh-§ sguivdlentst ep of (c) crystallizing the
N- hydr oxy- 3 s 2 ' -3 1 C S
yfl ethyl] anﬂ@éﬁgfﬁvwg E)eﬁ#yhn EE%“’Q%%‘ rogﬁ%dﬁ%%h&goxﬁdﬁ lsaadg?%ﬁoear red

enbodi nent aispédsenmf €BRIH4-{ j2v@nhethyl: | I-iclbl-3-yHtetinylamino]-methylje any or

Ctep (b): (oY OERTe Rt sde b hloReral St ot 1o |

the reacti opve¥iapelib®of ifid) Mbid frefetably, tHeQodi@aGTydRXid¥ ssludbg isdad ovi-de
a filtrate; (c5) adjusting.the fH of . the filtrate to a pH ranging
from about over aperiod of time 6f about 20-40 minutes, pre_ferably 30 minutes, while
maintaining the temperature of less than about -10°C.
[0011] In the second step of the method of the first embodiment, hydroxylamine
is added to the admixture from the first step to form the N-hydroxy-3-[4-[[[2-(2-
~ methyl-1H-indol-3 -yl)eﬂiyl]amino]methyl]phenyl]-2E:2-propenamide. The
- temperature of the first step, i.c., less than about -10°C, is maintained during this
step. _
Typically the hydroxylamine is supplied in the form of a solution in water .

Hydro_xylaminé is a commercially available starting material. Hydroxylamine is



10 to about 11; (c6) adding seed crystals of

N- hydr oxy- 344- a[ 2- ( 2- net hyl - 1H ndol- 3-yl ) et hyl ] am noj net hyl ] phenyl | - 2
E-2-propenam de to the filtrate; (c7) stirring the filtrate until a
suspensi orV@au\jj1¢6gi8 (c8) adj usting the pH of the susperf{TH/F2005/0Z056H
rangi ng fromabout 8.5 to about 9; and (c9) stirring the suspension.
Preferably all of steps (el) to (c9) %re conducted at the tenperature
achi eved by the heating of step (cl1). 77 - [0014] I1n step (cl), the
reaction mxture is forned when the hydroxylam ne is added to'the

adm xture of met h ester_ and. t sqdi hydr oxi, de. . ef erabl.y
e et ohrelEn R o oy Aok Moub LR P 4862 b shout oc
to.about 25Geferidh iguean sb&xﬂﬁﬁ@ﬂl‘ﬂjﬂirdn@’l@ﬁin@é g'irh}’S(I%liriﬁQEﬁoﬁﬂi%ﬂS In:
step (c2), th reactlon mxtyre i's sti he nFerature

achi eved byis phdedia the aﬁ@“’éﬁ‘mé’cfé@ 141 f[z @r"é?@la]ﬁ'%dphé Jesdetsmigoki xt ure
is stirred ﬁl@tﬁ{lﬁ-pﬁ@ﬁ)ﬂl})&rﬁk deld RetRy] RRPIdrdI i salt addscdfien PT ef erred

enbodi nent of e present invention, steps (el) and (c2) are repeated
to achi eve hyidmrids infsuitablgreastion vessehever a periodof timet Moeeprsferahhst

heated to ath%ﬁﬁ&ﬁiﬁ&ﬁﬂn%s g%{%%dgéaﬁoﬁi"‘?i}éﬁ Oo?nhfé ?&&5943”0' stirred

for about 4 ours pre rs an then
t enper at ur emrmatag; prgfefabynababoit mﬁm@s,t\dnw:mmhtaﬁﬁ@ the ttnmeran:re dffesy an

addi ti onal 4] 0 L.n ste 3 er ded to
the reacti o %&“ﬁ"é) CT@?)F‘F&P{“)? PRDgstep @ %\%’E‘BP Sl?‘g‘lda%‘d Tover a
period of ttbraad tHEHyBroy RifieB the azm&u@ iAQhdCImMneAROMdtavid cBhistt s at
a tenperature between about 20-25 C, to_achieve a sol ution. ‘[thlG] I n

step (c4), Viteaneapeiaby ofvssselrused Sr thejsodinmdiydepxisiedn sigp (@ ¢-84 teat e
Filtration cgp ﬁu)aﬁ%fl{ﬁgi éh%bﬁ%k‘ﬁ wdd; %H&h%i%ﬁ@'x%aﬁg%éw% filter

medium . Step optionally conprises the sub-step. of washi ng
the filter |h)glrcmafd:hnum amicsod et ygirexide shasld beavoided ﬁmdrtto addngtdeai ned. -

00471 1. Sl 5 B it 3 S BBPHG WP 1o
about 10.7. théddditionof Iniraxglaatnsmbst de debbpirbrcaricedvy Metalspi cal | y used
for this _prOBPZS]eIn a preferred embodiment of the present invention, the mixture is stirred
at the temperature of step (a) until the reaction is complete or nearly éompléte;
typically, completion of the reaction takes about 7 hours. ' Complétion of the
reaction can be monitored by HPLC; in one preferred embodiment, a conversion
of >99.5% is seen. '
[0013] The method of the first embodiment may further comprise the step of (c)
| crystallizing the N-hydroxy-3-[4-[[[2-(2-methy}-1H-indol-3-

- yDethyl] amino]methyl_]phenyl]-2E-2-propenamide. In a preferred embodiment of
the present invention, such a step may .include any or all of the sub-steps of: (c1)
heating the reaction mixture formed in step (bj; (c2) stirring the reaction mixture;
(c3) adding water to the reaction mixture; (c4) filtering the reaction mixture to
provide a filtrate; (c5) adjusting the pH of the filtrate to a pH ranging from about

- 10 to about 11; (c6) addmg seed crystals of N-hydroxy-3-[4-[[[2- (2-methy1-lH-

~ indol- 3-yl)ethyI]ammo]methyl]phenyl]-2E 2-pr0penam1de to the ﬁltrate, (c?)
stirring the filtrate until a suspension results; (c8) adjusting the pH of the
suspension to a pH ranging from about 8.5 to about 9; and (c9) stirring the
suspension. Preferably all of steps (c1) to (c9) érc conducted at the tempcra'ture

-achieved by the heating of step (c1).



[0018] In step (c6), seed crystals of

N- hydr oxy- 344- MR- ( 2- et hy1- 1H- i ndo1- 3-

yDet hyl ] am no] met hy4i phenyl ] - 2E- 2- pr openam de are added to the
filtrate. WRAPYHETY i cal |y acconplished by the int rodtf&ﬁ"bﬁ#‘"ﬁf‘”%ﬁﬁ“
aqueous suspensi on of

Nhydr oxy- 344- E2- ( 2- met hy1- 1H i ndo1- 3- éDet hyl ] ami no] et hyl | phenyl ] - 2E-
2- propenam de crystals. [0019] In stép (c7), the filtrate is stirred
until a suspension results. Preferably the filtrate is stirred for a-

becones. cvi BOH1 BBt} R oteidfBhate 805 yid b il Rpigs T OF

t he suspensadda:ltosthadcimﬁ:mdofthememyllemgndgmefsbmmmmxu&.5 to about 9.
Addi ti on of a ue us hydrochlori¢ acid is typically used for this

pur pose. abiythe t%aﬁmew}xw pehesied to p tmysrature gangmedepmy abqut 01

N- hydr oxy 2
et by 1tr ?‘?{é"% g5,y Hegting can be aqeomplised by any suitable means. In step (2,
cryst al | i zethe rdacdremadibng is dtigred astpetmip@rature agitieved by thiedeatingefistepd  of

about 30 everal . hou unt 1.l e reac ete _—
Hhe. ot hod bt TR PpPEE ricltmhEnt Makire? i avepot biaes SERREIS o of
(d) i sol at i m@rs. Ha ohk preiredembddiment of the present invention, steps (cl)and (c2) -
R 2- (2- met hyl -1 H-|€dol 3-yeet h){l | am nohnet hyl ] phenyl éﬁpé‘? enam d
e. In a preFefpege IRRshicHE BradyA %@gp‘reeég?ﬁca?tw 13 ugfdRat _

may include, g Rpefaf it angﬁt@ fioht?ab%ﬂpodﬁ BBolsec(Hidstifrbd R abad sldie
crystallized N r oxy- 3-

met hy1- 1H mmm@day Iﬁtliopanmdd]wmltehtpﬂ}q)hmme;at@a@gmgdmmabuuae from

iﬁ ﬁs d§ SZ(y %d %(Qﬁi %A@%& St & dltlongl about 8-16 hours.

yDet hyl ] am |ll1015]EH‘sYé;J (ﬁfﬂaW&its%ﬁd&@ﬁﬁl@ﬁ@ﬁh%xt&@oﬁgﬁcahﬁ st ep (dh),
the crystallized N hydroxy-314-[[[2-(2-nmethyl-1Hindol-3-

yDet hyl ] ani lﬁirﬁlwrlmréwpfd@evztweaaéﬁgﬁmanp@ preferebly e & Tt ration -
can be accoftmabu%hasbut@eHﬂma&yatatunt@bdt@retse%naﬁaum@bka ohenitidder -

cake is washed wth : m xture of -de- mneralzed vvater and
met hanol . [©bEBh. In step (d2) the crystallized

N- hydr oxy .
oy b TPt OB s i B L e
acconplis he@nlby aceompdishddaising mammbid)ngana gr ﬁher4ﬁecﬁ0ﬁ:/ 1Step Cﬁﬂaalstli or

about 24 houprti%n yscolrjnsplf'lés‘tlas the sulg-gttlapccl)fe v\r/]e'fshing the filtering mediurn and adding the

wash to the filtrate obtained.

[0017} In step (c5), the pH of the filtrate is adjusted to a pH ranging from about

10 to about 11, more preferably from about 10.3 to about 10.7. Addition of

aqueous hydrochloric acid is typlcally used for this purpose.

[0018] In step (c6), seed crystals of N-hydroxy-3-[4-[[[2- (2-methy1-1H—1ndol~3-

yDethyl]amino]methyl]phenyl]-2E-2-propenamide are added to the filtrate. . This

is typically at:compliShed by the introduction of an aqueous suspension of N- . "

hydroxy-3-[4-[[[2-(2-meﬂ1y1—1H—indol-3-yl)ethyI]amino]methyl]pheﬂyl]-ZE-i— '

.propenamide crystals. ' L

[0019] In step (c7), the filtrate is stirred until a st.tspension results. Preferably the
 filtrate is stirred for a period of about 30 minutes to aeveral hours, until

crystallization becomes evident and visible.



[ 0024] The second enbodi nent of the present invention is directed to
a met hod of maeking (E)-3-(4- ([242-nethyl -]

H i ndol- 3-yl ket hyl am no] - net hyl ] - phenyl )- acrylic acid nethyl ester

hydrochl oW@@3/344718 one of the starting materials used HGI/USA@7/070564

synthesis of N-hydroxy-344-[[[2-(2-methyl-1Hindol-3-

yfl et hyl ] am no] net hyl | phenyl j - 2E- 2- propenam de in the first

embodi ment. I'n particul ar, the second®mbodi ment of the present

i nvention is directed to a nmethod of maki ng .

(E)-3-(4-{[2-(2-met hyl- 1H i ndol- 3-y1) - et hyl ani noj rneth I

phenyl ) - acrlypfi Qa%vﬁe&ttw%%@wwwnwbvﬂ@ SpH @aabasﬁerrhg t he

steps of: é&)uf:@m BHog9 2ALRIIBY bt 5@695&rﬂt5vﬂﬁ)cﬁiﬁﬂc acid is typically used for
(E) - 3(4forrry|-pheny)-acry|c aci d ester to?orman

admi xt ure; this)puspase.ring the admixture for a time and at a WO

2007/ 146718 4 BN f .
i mne int er@eﬁg{l]gtﬁésq ‘% (18) ?%@ﬁgeg%g&#sﬁ{?ﬁc?ﬁ:ﬁ%}ﬂﬁ@\l% %hfokﬁégﬁfﬂ[g?g 001[ (r)nr %n
t he (E) - 3- (methyR1KIndodBipllktiyllaminohdethyljphea)l]-2Efyprapinaoiide

met hyl | Thenyl cr nmet h est dr ochl t 0025
e 11 SRy Sty Shpio i sl 5 bR A2 b
tryptan ne @ngverd)hodrs(utif mem&u@heaymbhecﬂmbmﬂaﬁlam@wl ester are

conbi ned to forman ad xture Pr e erab the te erag e ranges from’
about- 20C tgn tntm CQRIRTisE:t w% t)eotta ¥f{rm§u$1[ bl e

vessel . Ty p[[[r"rZ;qZLMetﬁﬁtmﬁﬁlﬁl-g-yl)@ﬁynﬁhinﬁ}fﬂétﬁ’afnﬁB@nﬁPQE—tZtﬁ dpllenarmde In

(B)-3-(4-for phenyl)-acrylic acid est'er are ssolved in a
sol vent, e.gprefomed g eqilmepboféb%pmfﬁnr pNendigR such p step ppydpglude any or

2 et Y O S ARARITEERG 3 S ARRANSIIbReRS (8 e
bel ow. 2- I\metthyl—tIﬂymodtﬁ}}dbﬂlytlamnmﬂmctwdﬂnheuyslbaEﬁﬁprapem:mderﬁom atepi ng
(55 (a1 cPind BBshe de PR AN omgt HeUPs e b el oo
froma co &h;&]mrﬁﬂi]frﬁ&tyt]phmh]ezm ipeihangdé. o knovvn synt heses.
e T o 50 T >
yDhethyl]Jaminojmethyl]phenyl]-2E-2-propenamide i is filtered. Filtration canbe -
accomplished using any suitable means. Typically the filter cake is washed with,
c.g._,. a 1:1 mixture of de-mineralized water aﬁd methanol. | '
[0023] In step (d2), the crystallized N-hydroxy-3-[4-[[[2-(2-methyl-1 H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide is dried. Drying canbe
accomplished by any suitable- means. Drying at 45-50°C/1-5 mbar for about 24
" hours was usually sufficient. | |
[0024] The second embodiment of the present invention is directed fo a method
of making (E)-3-(4-{[2-(2-methyl-1 H-irtdol-3eyl)-ethylamino]-methyl]-phenyl)-‘
actylic acid methyl ester hydrochloride salt, one of the starting materials used in
the synthesis of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- .
yhethylJamino]methyl]phenyl]-2E-2-propenamide in the first embodiment. In
particular, the second embodiment of the present invention is directed to a
method of making (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-ethylamino}-methyl]-
phenyl)-acrylic acid methyl estér hydrochloride salt compi'ising the steps of: (a)
combining 2-methyltryptamine and (E)-3-(4-foﬁny1-phenyl)-acrylie acid methyl

-ester to form an adntixture; (b) stirring the admixture for a time and at a



[0027] In the second step, the admi xture of 2-nethyltryptam ne a
(E)-3-(4- forniyl-phenyl)-acrylic acid nethyl ester is stirred f
time and at a teggferature sufficient to produce the imne

i nt er medi a¥g 2007/

at a tenperature ranging from about 20 to about 25C. In step (c)

t he ‘net hod.

of the second enbodi ment, the inmne internmediate is

reduced with sodi um borohydride to formthe (B)-3-(4-{[ 2-
(2-nethyl-111-indol - 3-y1) - et hyl am no] - met hyl kpheny1) -acrylic aci

met hyl est e%g]pgghﬁgs fﬁc&Hm ig}{nﬁ%%gﬁn%é{ Z&g/ P EaidR \étﬁ% fiflinds

hydr ochl ori

€ In ion,

(c) conpri seﬁemﬂa@@@fmghs (Ea)f-3 _({_{:[2)(2-metli)ﬂ 1H-indol-3-yl)- ethylamino]-

m_ethyl]-phehyl)-acrylic acid methyl ester hydrochloride salt.

[002-5] In the first step of the method of the second embodiment, 2-méthy1
tryptamine and (E)-3-(4- formjrl-phenyl)—acrylic acid methyl esfer are. COthined to
form an admlxture Preferably the temperature ranges from about 20°C to about -
25°C. The admixture can be made in any suitable vessel. Typlcally both the 2-
methyltryptamine and the (E)-3- (4¢fonnyl-phenyl)-acryhc acid methyl ester are
dissolved in a solvent, e.g;, methapol, to accomplish admixture. _
_[0026] 2-Methyltryptamine is made according to known synﬂjeses or made -
according to the method of the third embodiment of the invention below. 2-"
Methyltryptamine is preferably used in an amount ranging from about 0.9 to |
about 1.0 equivalents. (E)-3-(4-formyl-phenyl)-acrylic acid methyl ester can be |
purchased from a commercial source or made according to known syntheses,
(E) 3- (4—formyl-pheny1) acrylic acid methyl ester is preferably used in an amount

ranging from about 1.0 to about 1.1 equivalents.

'[0027] In the second step, the admixture of 2-methyltrjpfamine and (E)-'3-(4-

formyl-phenyl)-acrylic acid methyl ester is stirred for a time and at a temperature

sufficient to produce the imine intermediate

— . —

Preferably the admixture is stirred for about 1 hour at a temperature fanging from

about 20 to about 25°C. In step (¢} of the method of thé second embodiment, the
imine intermediate is reduced with sodium borohydride to form the (E)-3-(4-{[2-
(2-methy1-1H-indol-3-yi)-ethylamino]-methyl]-phenyl)-acrylic acid methyl ester,

* which is subsequently crystallized/precipitated as hydrochloride salt. Ina

preferred embodiment of the invention, step (c) comprises the sub-steps of: (c1)

nd
or a

&erably the admi xture is stirred forPGE@HHIV7R4564r

of -

d

step



cooling the adm xture; (c2) addi ng sodi um borohydride to the

adm xture; and (c3) conbining the adm xture with hydrochloric acid to
crystallize/precipitate the

(E) - 3- (4- (Y220204Ethy1- 111-i ndol - 3-y1) - et hyl ani no] - met HRATYUSIHERYESL ac
rylic acid nmethyl ester hydrochloride salt. [0028] In one enbodi nent

of the invention, the adm xture is dii ted with solvent, -e.qg.

nmet hanol, prior to sub-step (el). Thé oollng of sub- step (c 1) can .

be acconplished by any known neans, ice bath, cooling jacket

cte. e er g ISR o0y BB UL JLCR, 2gabo 10
bor ohydri de(cB)‘boﬂﬂiilﬂlﬁgﬂﬁaﬂﬁﬁ)tuneSmPﬂgfdﬁj’chb:‘% a&?ﬁ@ﬁi@fbﬂa?h&ﬁrelc?nﬁﬁgﬁd ;)ns :
(D)™ Nor EprdelradF et drirpna Sy Rt Bt D Poriicng | he
t enper at ur emgmylrgs@mﬁﬁoaﬁ@maftr om about -15C to about -10C-
Preferably the sodium_ borohydride is added in solid formand in an

anount r angiOfsl Ingme gpbadimgniof the Bxyentionpthe adwixture isedituted Win30] | n
b- st

2 2P (Bl 88, WL SOBETAT Hclndt ) o

(B)-3-(4- {[lgae(cgompluslhyd_bﬁ_hﬁy krdovb-1Beapg, Je-g., ice bath, cooling jacket, etc.

et hyl am no] cr y. hl ori de
Sul'7 2 Pr of AT (1R B8R e BELoK| o B ol o BYA RE1 O
stirring thﬁeﬁchhshx—tlﬁ?@ of sub-step (c2). Conbination with the -
hydrochl ori be acco J i shed in. .accordance . with_t

i nvention |ﬁ0€93 ‘gﬁ’%ﬁaﬁb‘é{’%& b‘f’b‘?oé? VAT IR ORI X (eeah T gf@?r{ﬁ% sl ow

addi tion Ofacb&ﬁpﬁ?éﬁaa ¥ pirorls @ veY Lpciol |o?ﬁm€%ﬂ@‘ﬁ§uhbﬁﬁfn@‘iﬁﬁ frlpbrafied d
solution; typically the hydrochloric acid solution is cooled: to a

t enper at ur e° d‘fib"&ﬁﬂlﬁ?l)o Marp prefraehly. g tipe s aflditign isrbputd keue prdtdie ranner
of conbi ni ngy ﬁ&:@%%%@tﬂa g%s ﬁﬁln%b%?t’ﬂi?"%gfaﬂogﬁ _19ee: ﬁ'e?&ﬁblgfﬂ}[eh(e.csa) |

heatlngthea xture.o ste di ng wat er
admi xt ur e; sdtn( baohydmddisagded drsobid faym emdan:aldmnwrttkmlgaQﬁom abaatt o
preci pitat %Q%ab%u(&?%&v&@n et hy1l-111-i ndol - 3-y1) - et hyl am no] -

nmet hyl | - pheny acr aC| ‘met hyl ester hydrochloride salt. In.
sub-step (cf@a30] nsabacpi(xd)ythe admixneaissdnibined vhemmiit gge ranging from

oot e ab.y BeBpRes et et 8ot} B Adhedd e °
sl oWy, pr edteylahing]-alettsl)- ﬁheﬂﬂlj-la li®kcid fnethii é&r%?&oclﬂdﬂdé@aﬁr e of

sub-step (c3a). Ln sub-step (c3c preferably t draochloric acid
i s aqueous ZREFFEDUGIE Epsigpys Fa "ctPg?FaRﬂPéfléfﬁﬁngﬁ‘Fﬁéf‘#’iﬁ“ﬂO fportion

of the hydrs(%méﬂr(b@) éﬁﬂngmhﬁoﬁi@ltﬁrﬂﬁ ﬁaﬁcﬂgﬁgﬁad tsh l?éjdc\é&hpﬁsjﬂgd pH of the
reaction m xt-ure 8. 5. hydrochl oric acid solution 1s added such

that the tem@rﬁiarmrvetﬁ tblsquntlam inesgverel ways 2Oneprefiredanapasn dopprisere
reaction m i one- hour
to all ow crﬁ%%jl g z{d?grtﬁlh Oﬂh%% dﬁmﬁl}a téﬁlte E@b%%ogsﬁ &.ﬁlori& loric
acid can besohdeWpICﬂQBm]B hYdheclﬂmmhmﬂd siffuttdnds eadeaito a&ahpdatnmmf may

al so conpri se (d) heating and cooling the suspen3|on of
(E)-3-(4- {[a} é&ﬁef’ﬁy‘ﬁf‘n%rﬁ ndol- 3-y1)-

et hyl ami nol [om]h)xhdathmﬁwﬁremmewfaﬁmﬁmngmlh mbmbnaaa& ochl ori de
salt to inprove, ga% and |n rease filterabi % I n a%freferred

enbodi nent , “CEREH RLkRating, the gdmiytyre of subnsteny(GR): £30)s of

(dl) heat i nadt &vai@t&@qresaidﬁﬂxtw smpl(cm)%adlhglﬁydr%m@nd m@forfﬁéil ate is
reduced and hydrochloric acid i's formt hydr ochl ori de in

step (c); (5@2}“‘@{‘1 tPPF%@I@%E%@S(&E{B%QOWC@VHHéﬂ@éﬁﬂé}'ﬁhﬂﬂ@lr@ﬂ sub- st ep
dl d3

(9,699, s PleryDeach R REh A, SR SehiHde ik U HBSIBYERETS 0"

sub- st ep ( dh§ adraixbue istheatad botgmpeR@re tanginglftonsmm 207 thebit3§°C s

over a period of time of about 20-45 minutes, preferably about 25 thinutés. In

.sub-step (c3b), water is added slowly, preferably after a period of stirring the



(el) filtering the suspension of step (d); and (e2) drying the
(E)-3-(44[2-(2- - 12 -

met hyl - 1H 1 ndol- 3-y1) - et hyl am noknet hyl | - phenyl )-acrylic acid nethyl
ester hydreRIBA#IES sal t . [0034] I n step (el)., the susp‘@i‘%‘iﬁ?f*ﬂ"é‘f"’s““
crystallized :
(E)-3-(4-{[2-(2-methyl-1Hi ndol-3-y1)- tlhy4am no] - met hyl kphenyl kacryl-i
c acid nethyl ester hydrochl oride sal t fromstep (d) is filtered.
Filtration can be acconplished using any suitable neans. Typically

the filt 1 LOEY «
mixture of SRSt EEIEE WHTin Suhiep Cof FoRAM A bSAC Il
-15C) net haagieouy :@ﬂw}led siowlydp p(nem)l Pieerahly, sheafitist pagtion of the -
(E)-3-(4- {L)?}Y&Z ARVE) l%g%m“g“ s e {haﬁ‘u% “ggmﬁﬁwe&n%%%}e técfy" -

c acid neth ydr e’ sa
8.5. The hydrochionc acid solution is added such that the temperature 1s

maintained at 20-25 °C. Subsequently, the reaction mixture is stirred at t}ns_
temperature for at least oﬁe hour to allow crystallization of the p;oduet, before
more hydrochloric acid can be added. | ‘
[0032] The method of the second embodiment may also cornprlse the step of (d)

. heating and cooling the suspension of (E)-3-(4- {[2-(2-methyl-1H-mdol-3»yl)-
ethylammo]-methyl]-phenyl) acrylic acid methyl ester hydrochlonde salt to-
improve quality and increase filterability. In a preferred embodiment, such a step
may include any or all of the sub- steps of: (dl) heating the suspensmn formed-
when the imine intermediate is reduced and hydrochloric acid is added to form
the hydrochloride in step (c); (d2) stirring the suspension at the temperature of
sub-step (d1); (d3) cooling the suspension; and (d4) stirring the suspension at the
ternperatufe of ‘sub-step (d3). Preferably the temperature of sub-step (d1) ranges
from about 60°C to about 65°C, and heating is accomplished over a period of -
time 'renging from ebout 30 minutes to about 45 minutes . Preferably the stirring
of sub-step-(d2) is carried out for a period of time ranging from about 5 minutes-
to about 30 minutes. Preferably the temperature of sub-étep (d3) ranges from - |

 about 415°C to about —10°C and is accomplished over a period of time ranging .
from about 45 minutes to abeut 1 hour. Preferably the stirring of sub-step (d4) _is.
carried out for a period of titne ranging from about 30 minutes to about several
hours. In a particularly preferred embodiment of this invention, all of sub-steps _
(d1) through (_d4) are repeated one or more times; in effect, the temperéture of the
pfecipifate is oscfllated between ~15°C and 65°C before filtration of the product. -
'[0033] The method of the second embodiment of the invention may also
coﬁpﬁse the step of (e) isolating (E)-3-(4-{[2-(2-methyl-1H-indol-3-y1)- _

. ethylamino]-methyl}-phenyli)-acrylic acid methyl ester hydrochloride salt; Ina
preferred embodiment, such a siep may include any or all of the sub-steps of: -

(e1) filtering the suspension of step (d); and (e2) drying the (E)-3-(4-{[2-(2- 7



Drying can be acconplished by any suitable nmeans. Drying at 50C at
reduced pressure is particularly preferred. [0036] The third
enbodi nent of the present invention is directed to a nethod of making

a startingvoatén#sgI8 useful in the synthesis of - PCT/US2007/070564
(B)-3-(4-f[2-(2-net hyl-111- ' : :

i ndol - 3-y1) - et hyl am no] - net hyl kphenyléiacr ylic acid nethyl ester
hydrochloride salt. In particular, the“third enbodi nent of the
present invention is directed to a nethod of making

2-nmethyl t ryptagi ne_: risSi ke '
admaxt ﬁ'r e g&%ﬁ'éﬁ‘%‘ﬁ%%?ﬁ@%ﬁ%ﬁ%‘@{eﬂ? %%}1 g%%ﬁg%eﬁ%é? Hénol at a -
first tenpehakeshdgridelsilt.addi ng et hanol to the adm xture and refl uxing:
t he m xture; ). distjlli t hanol ;. .addi_n¢ to, t i dual
L <7 gt SR B BT ol o' 002
2- et hyl t r_ymaalnj-yg.ethywﬁaa]]-mbmqulfpﬁe Vi skylitRP @éthiinsterBydochisidet he

third enbodi t, an adm_xture_of phenyl hydrazine and X
5- chl or o 2- Tj"_gﬁ{]%étﬁ% (Cﬁé%ﬁ?ﬁ;-d@&ainﬁn eahrsromplished psing anysieiet ure.
Phenyl hydr agifif, T9pichlPihe fifePGRE BNORRe PR &L .;az{}ﬁ'le-c%lgd gagﬁﬁﬁellﬁb@)' ly-

avail able starting materials. For purposes o s invention, It is
preferred: t@ixmEe ogqgrmmrdrzedmtma@ci)mﬁthpménypmpmi(mum%) chloro-2-
pentanone. Thuas, iphenyl hydrazine is preferably used in an anount
rangi ng fromabout .5 to about- 1.5, and 5-chl oro-2-pentanone is

preferably #9388 Imsten(c2ythentrystaliupid (B)-3(dH22aueth{l-11b-imobatyl)2. 1 n a )
- ef d di ment  of t_ioventjon, ises t

Sub- st eps: -TanEnRRbndbAR B R AP RRb Rl A e |

(a2) warm nprﬁﬁ;ﬁcaawewbéﬁiplkﬁe@bﬁmﬁﬁﬁﬂ&ﬁl@aﬁsawiﬁg af so@méamu&fgoc to -

about 40C, nore preferably a tenperature of about 30-40C
(a3) hol di neressHes ip paigicnlany prefereflenper at ure rangi ng from about 35C to

bout ‘45C, i - o e Ls: . :
Tovtur et yseICThe SchBodnRAlbAAOAR D BT f BB BRI
(a4)  hol di nyakihea sedigimateriab usefuljn thesgntbésiadi(B)-330-(6B(Qnnathyb - at * t he -

tenperat ure. of st 3).. Jdn this step careful ntrol of .the

t enper at ur emgtlg'lld39 Yﬁ%%hg’%é‘%%%]e‘ﬁ%‘}@?" geqyﬁp%ﬁgﬁpdi rﬂetﬁﬂreﬁtgr fb‘f&%%c I'ling
i %u{j ities. sa[tOﬁrsﬁarltib;ﬂaﬂ; thg (;;Bigbﬁﬂlﬁbd‘ﬁhaﬂ gﬁmetﬂmem\g&do@fs dilegred 4 d
enmbodi nent, e n i.S ed . to the adm xture and the m xture is

ref | uxed. EPﬁ%ﬂ@PP‘?‘gk’Bg ZT‘%‘?I%W%H'%O‘F’H“%{H% g’ﬁﬁi‘fﬁ% OEa(ﬁ)d?fﬂﬂdWBé‘ﬁﬂ about
10 to aboutad2gxmas Mg)hef{mg}&@!iﬁeyandtsb@ldreacﬁén%pﬁé letaBoli ot a fiRgtEdi at el y
warnmed to reflux and hel d for 50-60 mnutes mninum After reflux,:

the react i ofMRFRIGF;ED) addingsthagel tg thepgmixfuresnd seffaxingthematuiee(cdver a
period of afesliing&niMdbYliFRiding water to the residual solution; (e) cooling the
residual solution to form 2-méthyltryptamine. ‘

- [0037] In the first step of t_he me'thod of the third embodiment, an admixture of
phenylhydrazine and 5-chloro-2-pentanone is providéd in ethanol at a first
temperature. Phenylhydrazine, 5-ch10ro-2-peritan0ne and ethanol are

: coinmercially available starting materials. For purposes of this invention, it is
_ preferred to use equimolar amounts of phenylhydrazine and 5-chloro-2-
‘pentanone. Thus, phenylhydrazine is preferably used in an amount ranging from
about .5 to about 1.5, and 5-chloro-2-pentanone is preferably used in an amount
ranging from about 1 to about 2. In a preferred embodiment of the present
invention, step (a) comprises the sub-sfcps: (al) providing a solution of '
phenylhydrazine in ethanol; (a2) warming the solution to a temperature ranging

from about 30°C to about 40°C, more preferably a temper_ati.tre of about 30-40°C;



[0039] In the third step of the nmethod of the third enbodi nent,
ethanol is distilled. Distillation can be acconplished using any

sui tabl e neans; vacuumdistillation is particularly preferred for

thi s purpd¥@20a447i%H| distillation of ethanol is typi cAIRULHTAHSEd
by measuring the volume in the flask. [0040] In the fourth step of

t he net hod: of the third enbodi nent, er is added to the residual
solution. Water is preferably added 1 an armount rangi ng -from about
10 to about 20 parts.. I'n a-typical process, distillation is continued

at the sane n s by re et hanal i ti onal water

'S hdded t Ges BB fifrlio BT Fohof AREne SR APILICC AR an
anount rangigrg, Whiké's-2Beks-2-pOnthions Boadde 2R tAa Fdastion] AR, cau vid fth
step of the met hod -of the third enbodi ment,. the residua ution is

cooled to fwwéﬂﬁ@m@ﬁfﬁb%ﬂaﬁﬁmﬂuwpnewb 9oldm§éherre@qt@a£¢r%ol ution

5 00! o0 e LEARES 30405l SES LAR-ARN 12 o) | RLcTe mothod

of ‘the thir enb0|rrent ma conprise t

i sol ati ng avatefplnonfreli Qfghetﬂampﬁram dnd timeyprrametens js impopaefie termesl of

enbodi ment s lp] sent i nvention, step (0 includes the sub-steps
of : (f1) was ﬂ% FH@ %ldual solution with toluene; (f2) isolating
t he 2-net hylotm&]pmahe seeond ¢p uﬁhahﬁﬂwﬂ bﬁﬂﬁthifdaélﬂbddirﬁm,teﬂﬁﬁnﬁﬁsw th

t ol uene; and t he l.tr pt‘a | pe. [0043] tep

(f1), the rf’é@%t&’)éb %T"L’fg%ﬁ“q ‘-‘Wé s tlwed: ditfniohts Rf?fefébléf&da the
2- met hyl t r yitad AindEnti réngis ﬁ'@ﬁl%autll@% atsduwo gﬁ& g pRENR TR fegdirRd by any
suitable - 14 - neans, In step ( t he nmet h 1tryptam ne is-

washed wi t HPSIre simmegi aé%waangﬂtw a5 hgldefor $0-60 minutes@riningme.¢ eg )
f4), the 2 i e
(f4), the 2angtbali me%@c%ﬂﬂl ktﬁreCi\E/ b r&%/dl%tgq% ?@@g&@@b@ y

any suitable means. I ng under of < 1%
i s obtai necpqusdpﬁahque minygespr ef er r ed.

[0039] In the third step of the method of the third embodiment, ethanol is

distilled. Distillation can be accomplished using any suitable means; vacuum

distillation is particularly preferred for this purpose. Partial distillation of ethanol -
. 18 typlcally conducted by measuring ‘the volume in the ﬂask _ : ‘.

[0040] In the fourth step of the method of the third embodlment water is added

to the residual solution. Water is preferably added in an amount rangmg from

about 10 to about 20 parts. In a typical process, distillation is continued at the -

same conditions by removing ethanol and then additional.- water is adde_d.to the

residual mixture. Water is preferably added in an afnount ranging from about 10

to about 20 parts. ' ‘

[0041] In the fifth step of the method of the third embod1ment the re51dual N

solution is cooled to form 2-methyltryptamine. Typically, the residual solution-is

cooled to a temperature of less than about 25°C.

[0042] The method of the third embodiment may further comprise the step of )

isolating and purifying the 2-methyltryptamine. In preferred embodiments of the

present invention, step (f) includes the sub-steps of> (f1) washing the residual

solution with toluene; (£2) isolating the 2-methyltryptamine; (f3) washing the 2-

methyltryptamine with toluene; and (f4) drying the 2-methyltryptamine.

[0043] In step (f1), the residual solution is washed with toluene. In step (f2), the

2-methyltryptarhine_ is isolated. Isolation can be act:oniplished by any suitable



[ 0044] The nethod of the third enbodi nent can be used to produce 2-
methyltryptarnine which is a starting material in the synthesis of
(B)-3-(4-{[2-(2-

met hyl - 1THWAAWTA4678 ) - et hyl ami no] - net hyl kpheny1) - acry| i RETAERP 7SR |
ester hydrochloride salt. [0045] Specific enbodi nents of the
invention will now be denonstrated by reference to the follow ng:
exanpl es. It shoul d be under st ood thaﬂ4fhese exanpl es are di scl osed
solely by may of illustrating the i nvention and shoul'd not be t aken

> ¢
exavpre 1 Pt Db ok O8) SRRl B e e SR e WO bRl by
ypet hyl ] am esld metidng) 11ep,he®f‘£111nzﬁp2 rtl‘-i’@%ﬂi}fyl @ptdridd & dried. Drying
(E)-3-(4-112-(2-nethyl-1H i ndol-3 -etgéyanlnoknethyl] phenyl) -

acrylic aci mem@@h@c} bmwrse}ml@mﬁer@ ing odey vaoa® 8 450G o) | s
placed in a,fy opesker anol (475 g) is added.
The suspenS|on I's cod?gﬁﬁﬁ%h%ﬂgE#%ihm%?@Fﬁgﬁgof sodi um hydr oxi de
(28.2 g, 70B0A#PTEy methodef thanifd ¢rtidi2ment cirsbeuieé tb produdee- suspensi on

at -15C (addi n tine ca., 30 ut es f.ol | owe addi tion of
The. hydr oxy et Fin e g Rateral 1§ 0oy Yotses ohia-ded bl
corr espondi ngmyp1ﬂand&3gylpymymmﬂ@mdﬂ@1] BiRh ) ABBie heid ety Sster |
tenperaturegég qhtlon time ca. 30 mnutes). Caution: it is inportant
to.use diffRYEAROloMMiselton funnels for the sodi um hydroxide and

hydr oxyl am @480k pédif embRARRGHE] bMBL mvelﬁfohrwmwb% de%hgt&&e%ya -15C

for an additional 7 hours until a conversion of >9 area%is

achi eved actebuencgdo ths fellnvang gxamplesadt shgwdrbcxmdnretoo@ﬂmmmd:xmplec, .
stirred for ntlnued
for 8 hour saxé dﬁg%E%S%ielgeysga%er a tl E Vﬂ\és éjfe%P g’igﬁd %houﬂ%é)%jge o the
suspensi on mtanz@ay?o@hdmmhm@oﬁeofﬂmptemt ivemtbtnai N a sol ution. The '
solution is filtered and the filter as well as the filter pipeline
are washed with de-mneralized water (225 g). The pH of the solution
is adjusted to 10.3-10.7 by the addition of an aqueous hydrochloric
acid solution (ca. 140 g of a 7.8 mintosolution in water). Seed
crystals are added as a suspensi on of

N- hydroxy-314-[[[ 2-(2- et hyl - 1H-i ndol- 3-

yDet hyl ] ani no] net hyl ] phenyl | - 2E- 2- pr openani de free base (80 ng) in
water (5 g) and the mxture is stirred for ca. 30 mnutes at 20-25C,
until a suspension is forned. The pH of the suspension is then
adjusted to 8.5-9.0 by addition of an aqueous hydrochloric acid
solution (ca. 108 g of a 7.8 m nPsolution in de-mneralized water)
at 20-25C and- stirring is continued for at |east 30 minutes at
20-25C. The solid product is isolated by filtration and the filter
cake is washed with a 1:1 (v/v) mixture of demineralized water and
met hanol (140 nmL). The wet product is dried at 45-50C/ 5 nbar for 24
hours to obtain N-hydroxy-344-[[[2-



- 16 - (2-nmethyl-1Hindol-3 -yflethyl]

am no] net hyl ] pheny1] - 2E- 2- propenam de. Yield: 81.15 g; 99.3%of the
theory. HPLC analysis indicated 97.6 area% purity for the product,
whi ch conp¥93¥d 18738 o/ w of wat er. The hydroxyl ami ne cd$TEH2I4ZAZ0564
found to be 345 ppm which is sufficient for the preparation of the-
corresponding | actate salt with <5 ppngydroxyranine. EXAMPLE 2
Preparati on of ' . : ' -
(E)-3-(4-{[242-nethyl-1Hindol-3-yl)-ethyl am no] - net hyl] -
phenyl)-acrylic acid nethyl ester hydrochloride salt 100471 _ '
2- Met hyl tryptam ne (100 g,-573.8,nnn|e% and (E)-344-fornyl-phenyl) -
acrylic acid nmethyl ester (115g, 5 | e) are dissolved in _
met hanol (1250 tnL). The solution is stirred for 1 hour at 20-25C, to.
allow the formation_of the imne_ internediate. The_ solution is -
Gi 1 uted it h ot hanBIPRERS PN Prm-SubT 68 d Brerybertage i
borohydri de (16.25 g, aﬁﬂﬁﬂ ' i M@afdde POrtions
during ca. | hour mhiﬁgﬁgg?ntaiHﬁﬁ%yﬁﬁgggggggagﬁgre af ~15C to -10C.
The reaction mixture is stirred for additional 30 nminutes at this

t enperat ure & fLa6lh o4 S5 1G4 hednl 1 h the
reaction m E(@E?leh%gst ?gﬁé?g&éfggl_lgg&ggﬁg ll)(%')rtllh yggfﬁﬁ{)y]g!? g%‘k}:] g)lﬂ'lergﬁ)a(:i d (488
g concent r asedidacitt methiylogsier hpdriochlonde3317 (32023 nditrenolgricplad igadf .
met hanol ) at_0-5C. A suspensi on i roed. . The_addition tunnel is -
T head v 1 st Aafon AR B el A BTt IR Shnendda i BB *osc
within 1 hours%[.l’hm&mi;mezﬂ Sd)diﬁlnih?d@ﬁidé r(mdzh é,OT()Slm’ﬁslé) indhetfob@®oand t he
tenperature jis r to -1.5C Wi thin 1 hour. The 'suspension is ‘
St Tred for s A taihe ssension atrde G RGTING Hiesausd mimstes e by
filtration. pyihg a@itiod bf ﬂu@hy&@%ﬁamﬁxe‘é@ﬁ{?&ﬂgbﬂji‘%ﬁr@% SitidnGRS With a
pre-cooled mxture (-10C) of water (300 nl) and nethanol (600 mi).
The wet pr oWaier. cpeesppnding o S0sPc hivdiewylaneine d 648 mmaie)at this tomperetirn
(E)-344-{[2 e - I Hrd =3-oY):- et A < : e

et gl kphon CafiEh ek 30 Ry, gblint 6 iBhRRit, wes differemaition
product . Thimpelpthrdhe sodBimibydadrige a@ithydroagBonime solutioas wepatiivgy.t 0 HPLC.

R N and L NI 107 BEGPRRRbART HSHY G MBhiekith 80

deconposi ti

>99.5 area% is achieved according to HPLC. The reaction mixture is warmed to
0°C, stirred for 5 hours at 0-5°C, warmed to 20°C and stirring is continued for 8
hours at 20-25°C. De-mineralized water (225 g) is added to the suspension at 20-
25°C during 30 minutes to obtain a solution. The solution is filtered and the filter
as well as the filter pipel'mé are washed with de-mineralized water (225 g). The
pH' of the solution is adjusted to 10.3-10.7 by the addition of an aqueous |
hydrochloric acid solution (ca. 140 g of a 7.8 m/m% solution in water). ‘Seed.
crystals are added as a suspension of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indo]-3-
yl)ethyl]amino]methyl]b_henyl]-2E-2-propenamide free base (80 mg) in water (5
g) and the mixture is stirred for ca. 30 minutes at 20-25°C, uﬂtil a suspension is
formed. The pH .of the suspension is then adjusted to 8.5-9.0 by addition of an
aqueous hydrochlqric aci& solution (ca. 108 g of a 7.8 m/m% solution in de- .
mineralized water) at 20-25°C and stirring is continued for at least 30 minutes at
20—25°C. The solid product is. isolated by filtration and the filter cake is washed

~ witha 1:1 (vIv) mixture of demineralized water and methanol (140 mL). The v;rct

product is dried at 45-50°C/5 mbar for 24 hours to obtain N-hydroxy-3-[4-[{[2- .



WO 2007/ 146718PCT/ US2007/ 070564 - 17 - EXAMPLE 3 Preparation of
(B)-3-(4-{[2-(2-nethyl-1H i ndol- 3-yl)-ethyl at ni nof net hyl ] -
phenyl)-acrylic acid nmethyl ester hydrochloride salt [0048)

2- Met hyl t ryYQREARETES (50 g, 287 nunol e) and (E)- 3- (4-f orPEA/UHEN7ASs4
acrylic acid nethyl ester (54.6 g, 287 mmle) are suspended in

met hanol- (514 g). The solution is stirred for 1 hour at 20-25C, to
allow the formation of the itnine intéprpediate. The solution is
cooled to -15C within ca. 20 minutes. Sodi um borohydride (5.43 g,
1433 mmol e) is added. in several portions durlnggca 1 hour while

mai nt ai-ni ng(2trn@hrle%érf<@i ardethyllamige]meghylimhenyliFhe-2-prapsnasideni Xieldr e i s
stirred forg $t99f§3/61l:f§19 §1{0E' %m%ﬂlﬁgﬁm&%@@@% er%%aﬁ}ﬁ]& R the

tenperature |s ‘ai’sed to m nut es € reactlon
m xture i s wodudt.evhitfocorggrised 32t %w/vaol @@ter2 Slhedydronplasing @dteg) wass

sl oW y  adde i_nt ai_pi erature 5C. _An ueous
o ut} on of OB eREs whidHd: bt TROhE b Rafin RE pirestyBil ©
water) is. Shﬁﬂkwmaddﬁd:Spmﬁhgmbgﬁwmhﬁn m xture such that the
tenperature i s maintai ned at 20-25C and the hydrogen gas evol ution
can be controlled. The addition needs ca. 1 hour in this case. A
second portion of aqueous hydrochlEXAMPRE2d sol ution (70.5 ¢
concentrated HCl in 50 g water) is added within 30 m nutes and the
tenperature is raised to 65C within 30 m nutes. The suspension is
stirred for 3@reparativesf €F)-BE[3r(@- nyétigy| 1 Eiripdolat-ph)-ethylaniinolemettlyl]o - 15C

within 45 m nutes. t 0 ut |rr| 15C. .1f he tenperature
is raised again to GSEﬁénﬁé ¢ e]ﬂsal(jl‘sané‘%%l 8‘?’1&@&3‘1}1}0#@ S?IE 30 m nutes

at this tenjdoant Px-ﬂ\daethﬁumbmme (umag $as. ];Bmﬁolgzmﬂs(quhemﬁw—phé@Q wi thin
45 m nut t nal. m

o o oo Sdiccroid e dstes D13, BVES miatee 365 citoPeen dp POABATAL e vie
filter cakepig mﬁﬁlow QirRHFo:CPRER At £0-2570) 1 BIcHARE Forfratidn &ﬁﬁe 9)

The wet product is-dried at 50C under reduced pressure to obtain pure
(E) - 3-(4- (mn@mmm«yatel Tlhlesqﬂm 18 diluted mithynethanplb(l1 250 mL) and cooled

oroduct . THE grsa e i eRRelaR Mg Bl i Bk ey (o v

| R, . NMR andpdrifor¥Riueiap ta. rmﬁh WhRe ﬁfaﬁﬂﬁﬁﬂgaﬁ&&ﬂﬁéxm at Mp42d g 10@. nt :

deconposition starting at,Z 251-252C. WO 2007/146718PCT/ US2007/ 070564
The reaction mixture is stirred for additional 30 minutes at this temperature and
the reaction is quenched by slow addition of the reaction mixture onto a pre-
cooled solution of ﬁydrochloric acid (488 g concentrated hydrochloric acid in 337
g of water and 198 g of methanol) at 0-5°C. . A suspension is formed. The
addition funnel is rinsed with methanol (40 g) and the temperature is raised to 60-

" 65°C within 1 hour. The suspensmn is stm‘ed for 1 hour at 60-65°C and the
-temperature is lowered to -15°C w1th1n 1 hour The suspenswn is stirred for 1
hour at —15°C to —10°C and the product is 1solated by filtration. The wet filter
cake is washed in several portions with a pre-cooled mixture (-10°C) of water '
(300 mL) and methanol (600 mL). The wet product is dried at 50°C under
reduced pressure to ébta.in (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-ethylamino]-
- methyl]-phenyl)-acrylic acid methyl ester hydrochloride sal'tlas product. The.

product has usually >99 area% imrity according to HPLC. IR, NMR and HR-MS
confirmed the pi'pposed structure, Melting point: decomposition starting at 251-
252°C. '



- 18 - EXAMPLE 4 Preparation of (E)-3-(4-{

[2-(2-net hyl -1H i ndol- 3-y1) - et hyl am no] - net hyl k

phenyl)-acrylic acid nmethyl ester hydrochloride salt

2- Met hyl t WRWHMIHEIY 50 g, 287 mmol e) and PCT/US2007/070564
(E)-3-(4-formyl -phenyl)-acrylic acid nethyl ester (54.6 g, 287 mmole)
are ‘suspended in nethanol (514 g). Thf solution is stirred for 1 hour
at 20-25C, to allow the formation of” fe inine internediate. The. '
solution is cooled to -15Cwithin ca. 20 m nutes. Sodi um borohydri de-
(5.43 g, 143.5 mmol e) is added inwgﬁs‘porti ons during ca. 1 hour
whil e mai ntaining the tenperature -15C"to -10C. The reaction .

m xture is stirred for additional 30 minutes at this tenperature and

Fosct o it opdioRbP AR Rt R R el o o)

is slowy added whil ephayltagiyhic agidtnnsthy] estpehyatachoride sgl0- 25C. . The pH

of the reacti i xture i s adjust to 8.5 hy addi tj on.,.of an
Squenus. holoba], SMe Iyt T b b lg e R A -,

sol ution i nacraiceicld méthAtsRb(B4.4/8)28BY nitidle)drt Qfspédded S8 hiétaaél (Sepghes
8.5. The addition needs ca. 30 mnutes in this case. ‘After conpletion
of the additheselutionéds stiseed dorohhaur at 2-25°Cs tosallopy the formationef theining

20-25 C to allow.cry i zat.i of thi , | Wt i.on can be
seedod w ¢ HOiTRRUGEY ThESAAL Blicd u3he wihAYE 2 ¢ MRS, MG can P
et hyl am no] borstiyidyii¢ ¢ARgI L} Sanmyle) i3 addédinBeiehd] lporivheduringdiaot hdnar i de
salt to accelerate the crystallizati on.. A suspe sion _is Qbtained. A

second por t VB Bainteyiesthe eprerausabr i X Cde 0 @é%rwﬂaﬂ@ﬁ%ﬂ%w m HC1

sol ution i nuyial§8nadbiRiofala0dnhaeet Qﬁhﬁ%ﬂ;{é&ﬁ{u@%&’ﬂ{eit&ﬁpé&&é idHiea at
20-25 C, followed by the addition of athird portion of agueous

hydr ochl or i o 26358C within Ga. g3 ofinwtes? TTheFsaction mpItursdd siirfed ot 3 minutes )

during 30 nj.nytRs : T L-ON. 1S he ‘ > €. Then,
the suspencital 235 A FlicPPag'® 1L IR SHREN PRy B et TIC™
to - 15 C t20-2¥plAt syueties solufish al hydradhlariv. acih@0S rgombnedntrated iHCGilimt ed by
e o0 8 ok i e R o Rt B R 55
pressure t omgiataitied apRO-25YCFand3hé Htdrdgendzas evolution can be controlled. The "
met hyl- 1H i ndol- 3-y1l)-et hyl am no] - met hyl | - phenyl) -acrylic acid nethyl
ester hydr tditianingedsscay | haw ip thiverse-. A-prrong pertigeof Aareotshygrecplosigg
ar ea% puri tyeid WRuAQ70.5 $R6A&REIYTRIN 56¢ Waks) is added within 30 minutes

and the temperature is raised to 65°C within 30 minutes. The suspension is

stirred for 30 minutes at 65°C and the terﬁperature is lowéred to —15°C within 45
minutes. After 10 minutes stirring at ~15°C, the temperature is raised éga_in to
65°C and the suspension is stirred for 30 minutes at this temperature. Finally, thé
suspension is cooled to ~15°C within 45 minutes and stirring is continued for
additional 30 minutes at.this temperature. The 'prod.uct is isolated by filtration
and the wet filter cake is'washed with pre-éo_oled (-15°C) methanol (2 x 150 g). -
The wet product is dried at 50°C under reduced pressure to obtain pure (E)-3:(4-

| {[2-(2-methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid methyl
ester hydrochloride salt as product. The product has usually >99 area% purity
according to HPLC. IR, NMR and HR-MS confirmed the proposed structure.
Melting point: decomposition starting at 251-252°C..



- 19 - according to HPLC. IR, NVMR and HR-Ms confirnmed the proposed
structure. Melting point: deconposition starting at 251-252C. EXAMPLE
5 Preparation of 2-Methyltyptam ne [0049] Phenyl hydrazine (64.92 g,

0. 60 nol ) weadowstikedl (278 g, 350 m, 200 proof) were OCHAVEREHNTIORE4
2-L, round:bottoned flask. The sol utlon was stirred under nitrogen
and warnmed to 35C. Thé reaction was held at 35-45C, and 5- S

chl or o- 2- pentanone (74.54 g, 0.60 m)’r1397% was added from a dropping
funnel . The tenperature was maintained between 35-41C and the
addi ti on of .5-chl oro2- pent anone C&%M%ﬁg in 30 mnutes. Then the.
reaction was held at 35-40C for ¢ Next, ethanol (556 g, 700
m, 190 proof) vvas added to the reaction mxture. The reaction :

Than-the r eactrames ot AR g riedt-d B BaS T by Binira-BuBrI 5
m nut es. [0050] The f bﬂ@iyl)%@lkh@iﬂmwmﬂ@ﬁhjdﬁfchmggm distill at i on.
Et hanol was_ distilled at 35 C water bath to a

previ ousl y M}d@@tmem Sk “PE‘HF)I and(Ehd- ($fomyl-phepngybracrydic acid
di stillate)mefi é@f& s Eﬂf@rmrﬁélgparg)susg@rﬁit E%’ﬁ@th&ﬂol mg )eghdual

sol ution. D Stl| atrron Wwas conti nued e sane. conditions to a
previ ously mhdmmdeﬂlmzﬁ(fom homak2(-2 510, tcallomgths 8gmgtiorB&therimioé

distillat t dded to the h dual
Txture. THESERSHAPe TS0 S BT Pets G RIRTSE b ShUME ¢ | ng
m xture \/Vastbtﬁ%y&{&l@(i £ gens. s(rﬁmme%%d@ed lﬁQQveeﬂ)pon{oﬁpé.ﬂngﬂm p&gduct

(2- net hyItryﬁtam ne) was isolated by filtration. The cake was washed
wi t h t ol uenehijerpaigtainsgthgitempesasiedt + 5°€ to €] 0°Crihe peastion mixtuks isir i ed

under vac.uu [,naD: < 1% | heoretlcal

Urore vas Tl ssalithl a0 Miob(Ga s Fortpdidhis U Bighefnerdil i AESKCT

has been des@0i1sed vaﬂmvm @b nfinutes. élrtemmnmonﬁmaeusf stﬁredrfhcﬁﬂ rﬁimtes :
nodi f | cat | ons,

vari ati ons 21 BeE AudBust (i i AR IR R e s a s At e pt
di scl osed hgy-gso. mqm &t thdtedetiontmixfurd Ra8jheRA td 85 BYkIodCAdRldh oFHE N
changes, nodifications,
aqueous hydrochloric acid solution (ca. 37.3 g of a 21.6 m/m% solution in water)
at 20-25°C, until the pH of the solution reaches 8.5. The addition needs ca. 30
. minutes in ﬂ'llS case. After completion of the addition, the reactlon mixture is
stirred for one hour at 20-25 °C to allow crystallization. At this stage, the solution
can be s‘eéded with crystals of (E)-3-(4-{[2-(2—mcthyl-lH-inddl-3-yl)- '
ethylamino]-methyl]-phenyl)_-acrylic_ acid methyl ester hydrochloﬁde salt to
accelerate the crystallization. A suspension is obtained. A second portion of
- aqueous hydrochloric acid (36 .giof_a 21.6 % m/m HC] solution in water) is added -
to the suspension during 30 minutes at 20-25 °C, followed by the addition of a
third portion of aqueous hydrochloric acid (167.7 g of 2 21.6 % m/m HCI
solution in water) during 30 minutes at 20-25 °C. The suspension is heated to 65
°C. Thén, the suspension is cooled to -15 °C and stirred for 30 minutes at -10 to -
15 °C to complete the crystallization. The product is isolated b}; filtration and the
wet filter cake is washéd with pre-cooled (-15°C) methanol (2 x 150 gj. The wet
product is dried at 50°C under reduced pressure to obtain pure (E)-3-(4-{[2-(2-
methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid methyl ester
hydrochloride salt as product. The product has usually >99 area% purity



WD 2007/ 146718PCT/ US2007/ 070564 - 20 - and variations that fall
within the spirit and broad scope of the appended clains. -21- WHAT
IS CLAIMED IS: 1. A method of naking

N- hydr oxy V80 3WI4G7 R (2- et hyl - 1H-i ndol- 3- PCT/US2007/070564
yDet hyl I am no] et hyl ] phenyl ] - 2E- 2- pr openani de corrprl sing the steps

of - 19 -

accordmg to HPLC IR, NMR and HR-MS confirmed the proposed structure
: _Meltmg pomt decomposition starting at 25 1-252°C

EXAMPLE 5

Preparation of 2-Methylfryptamine '

[0049] Phehylhydrazine (64.92 g, 0.60 mol) and ethanol (278 g, 350 ml, 200
proof) were char.ged to a 2-L, round-bottomed flask. The solution was stirred

~ under nitrogen and warmed to 35°C. The reaction was held at 35-45°C, and 5-
chloro-2-pentanone (74.54 g, 0.60..mol, 97%) was added from a dropping funnel.
The temperaturé was maintained between 35-41°C and the addition of 5-chloro-
2-pentanone completed in 30 minutes. Then the reaction was held at 35-40°C for
30 minutes. Next, ethanol (556 g, 700 ml, 190 proof) was added to the reaction
mixture. The reéction mixture was immediately warmed to reflux and held for 50

- minutes. Then the reaction mixture was cooled to room temperature over 20
minutes, | . ‘_
[0050j The flask was then equipped for vacuum distillation. thanol was
distilled at 35 mm Hg, in a 35-45°C water bath to a previously provided 350 ml
mark (collecting 685 g, 820 ml of distillate). Deionized water (500 g) was added
to the residual solution. Distillation was continued at the-same conditions to a_
previously provided 450 ml ma.rk (collecting 332 g, 360 ml of d1st111ate)
Deionized water (400 g) was added to the hazy residual mixture. The mlxt_ure o
was cooled to less'thaﬂ 25°C and the resulting mixture washed with toluéne (2 x
347 g, 400 ml). |
[0051] The product (2-methyltryptam1ne) was isolated by filtration. The cake
was washed with toluene (130 g, 150 ml, cooled to-< 0°C). The product was
dried under vacuum at 45°C until an LOD of < 1% is obtained. The theoretical
yield was 104.5 g; the actual yield was 49.2 g, ’

' While the invention has been described above with feference to specific
embodiments thereof, it is apparent that many changes, modifications, and

~ variations can be made without departing from the inventive concept disclosed

herein. Accordingly, it is intended to embrace all such changes, modifications, '



(a) conbining sodi um hydr oxi de and
(B)-3-(4-{[2-(2-nethyl-1H i ndol-3-yl)-ethylam noj -

net hyl ] - phenyl )-acrylic acid nethyl ester hydrochloride salt to form
an adm xt W¥@2f1471%enperature of | ess than -10C, and sUsFagaripreze+
(b) addi ng hydroxylam ne to the adm xture to formthe

N- hydr oxy- 344- E2- ( 2- met hy1- o -
1FLind01-3-ypethyIIanino]nethyl]pheny?qizE-2>propenanide. 2. The
met hod of claim1, wherein the tenperature in step (a) is |less than

( é)S _CB_ ?4_ IFa%_d(nv»eﬂiEl%g(fnﬁ ?lrfﬁ %lf\%ﬂ?ﬂ% F}Le\gﬁge}'lrb%f_)c? b}ogg scope of the appended claims.

et hyl am no] -.net hyl kphenyl)-acrylic acid nethyl ester hydrochloride
salt is provided in the formof a suspension in nmethanol. 4. The

met hod of claim 1, wherein the sodi um hydroxide is provided in the
formof a solution in nmethanol. 5. The nethod of claim 1, wherein-the
sodi um hydroxide is added - to thé (E)-3-(4-{[2-(2- S
met hyl- 1H i-ndol- 3-yl) - et hyl am no] - met hy13- phenyl )-acrylic acid nethyl
ester hydrochloride salt over 30 mnutes. 6. The nethod of claiml,
wherein the sodi um hydroxide is used in an anount ranging from2.5 to
3.5 equivalents 7. The nethod of claiml,. wherein the hydroxylam ne
is supplied in the formof a solution in water. :



8. The nmethod of claim1, wherein the hydroxylamne is used in an

anount ranging from4 to 13 equivalents. -22- 9. The nethod of claim

1, wherein the hydroxylamne is added to the adm xture over 30

m nutes. 10. The method of claim 1l further conprising the step of

stirring at the tenperature of step (a) until the reaction is

conplete. 11. The nethod of claim1 §urther conprising step (c)

crystallizing the N-hydroxy-344-

E2- (2- met hyl - 1Hi ndol- 3- yHet hyl i am no] net hyl ] phenyl ] - 2E- 2- pr openami de
12. The WHARAS CIfAIMED [8:11, wherein step (c) conprises the

Pu, S5 2P Pig il pSBUER AR RS RS AL T step ()
: yl)ethyllaminomethyl]phenyl]-2E-2-propenamide comprising the steps of:
| (a) combining sodium hydroxide and (E)-3-(4- {[2-(2-methyl-1H-indol-3-y1)-ethylamino]-
methyl]-phenyl)-acrylic acid methyl ester hydrochloride salt to form an admixture at a
temperature of less than -10°C; and subsequently
(b) adding hydroxylamine to the admixture to form the N-hydroxy-3-[4-[[[2-(2-methy]-
1H-indol-3-yl}ethylJaminomethyl]phenyl]-2E-2-propenamide.

2. The method of claim 1, wherein the temperature in step (a) is less than -15°C.

3. The method of claim 1, wherein the (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-
ethylamino}-methyl]-phenyl)-acrylic acid methyl ester hydrochloride salt is provided in

the form of a suspension in methanol.

4. The method of claim 1, wherein the sodjium hydroxide is provided in the form of a

solution in methanol.

5. The method of claim 1, wherein the sodium hydroxide is added to the (E)-3-(4-{[2-(2-
methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid methyl ester

hydrochloride salt over 30 minutes.

6. The method of claim 1, wherein the sodium hydroxide is used in an amount ranging

from 2.5 to 3.5 equivalents.

7. The method of claim 1, wherein the hydroxylamine is supplied in the form of a

solution in water.

8. The method of claim 1, wherein the hydroxylamine is used in an amount ranging from

4 to 13 equivalents.



(c3) adding water to the reaction mxture; (c4) filtering the
reaction mxture to provide a filtrate; (c5) adjusting the pH of the
filtrate to a pHranging from10 to 11; (c6) adding seed crystals of
N- hydr oxy- 3-[ 4-a2- (2- et hyl - 1H i ndol- 3-

ypet hyl | am no] net hyl ] phenyl | - 2E- 2- propenani de to the filtrate; (c7)
stirring the filtrate until a suspensjon results; (c8) adjusting the
pH of the suspension to a pHranging from8.5 to 9; and (c9)
stirring the suspension 13. The nethod of claim 12, wherein all of
sub- st eps & cthe methoef¥laam &, whende the dgldrokylethae isedpeat ta ther adnaxthveaveB by

t he heati rh%ngtgssub-step (el).

10. The method of claim 1 further comprising the step of stirring at the temperature of

step (a) until the reaction is complete.

11. The method of claim 1 further comprising step (c) crystallizing the N-hydroxy-3-[4-
[[[2-(2-methyl-1H-indol-3-yl)ethyl Jamino]methyl|phenyl]-2E-2-propenamide.

12. The method of claim 11, wherein step (c) comprises the sub-steps oft
(c1) heating the reaction mixture formed in step (b);

(c2) stirring the reaction mixture;

(c3) adding water to the reaction mixture;

(c4) filtering the reaction mixture to provide a filtrate;

(c5) adjusting the pH of the filtrate to a pH ranging from 10 to 11;

(c6) adding seed crystals of N-hydroxy-3-[4-[[[2-(2-methy]-1H-indol-3-
yl)ethylJamino]methylJphenyl]-2E-2-propenamide to the filtrate;

(c7) stirring the filtrate until a suspension results;

(c8) adjusting the pH of the suspension to a pH ranging from 8.5 to 9; and

(c9) stirring the suspension.

13. The method of claim 12, wherein all of sub-steps (c1) to (c9) are conducted at the
temperature achieved by the heating of sub-step (c1).

14. The method of claim 12, wherein the reaction mixture is heated to a temperature
ranging from 0°C to 25°C.

15. The method of claim 12, wherein sub-steps (c1) and (c2) are repeated to achieve

gradual heating.



14. The method of claim 12, wherein the reaction mxture is heated to
a tenperature ranging fromOC to 25C. 15. The nethod of claim 12,
wherein sub-steps (el) and (c2) are repeated to achi eve gradual
heating. -23- 16. The nethod of claim 12, wherein the pH of the
filtrate is adjusted to a pHranging from10.3 to 10.7 in sub-step
(c5). 17. The method of claim 11 fugg.her conprising the step of (d)

i solating the N-hydroxy-3-

[41] 2- (2- net hy1l- 1H i ndol- 3- ypet hyl | am no] net hyl ] phenyl ] - 2E- 2- pr openam
i de. 18. I$h&hereictiod obélainl B, mherpin thinghl of the Sitete i adjugehionipboenging

i steps gl (Sl g Mg crvstallzed

ypet hyl ] am no] et hyI ] phenyl] 2E- 2- propenam de from st ep (c); and (d2)

V1)t byl 1 9 8% HERY P MBn O} H B Sarin e i of T8 e SRRy -

cl aim 18, [Mj[@@ mefhyf-lHi-th&fol—&@ﬂ@éthp@ﬁrﬁnhﬂhﬁthyl]phdﬂb}]Qﬁagplbﬂén)anmdi:. washed.

18. The method of claim 17, wherein step (d) comprises the sub-steps of:
(d1) filtering the crystallized N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyljamino]methyllphenyl]-2E-2-propenamide from step {c); and
(d2) drying the crystallized N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

19. The method of claim 18, wherein a {ilter cake obtained in sub-step (d1) is washed.



