PROCESS FOR MAKI NG N- HYDROXY- 3-[4-[[[ 2- (2- METHYL-
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STARTI NG MATERI ALS THEREFOR BACKGROUND OF THE :
I NVENTI ON Field of the Invention [0001]. This invention
relates to a process of maki ng N-hydroxy-3-[4-[[[2-(2-
nmet hyl -1 H i ndol - 3-yl ) et hyl ]-dm no] net hyl ] phenyl ] - 2E-2-p
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WD 02/ 22577. VSITwaRiITN PR TERIALISITHBEREPORErties are
attributed to this conpound; thus, it can be used, for
exanpl e, as a histone deacetylase inhibitor useful in
therapy for di BaZIGROUNID OFFHBINVBNTION bi tion of

hi stone deacetyl ase activity. Previous attenpts by the
inventors to nake this conpound have had limted
Bustrefxlie tventién t he presence of various inpurities and
'E{i@@ﬁro ucts in the reaction product; the renoval of
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product .
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he conplicated, time-consum ng and
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" the formula
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as described in WO 02/22577. Valuable. pharmacoldgical properties are
attributed to this compound; thus, it.can be used, for example, as a histone
deacetylase inhibitor useful in therapy for diseases which respond to inhibition of
histone déac_etylase activity. Previous attempts by the inventors to make this
compound have had limited success due to thé 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

| prodhct. Thus, synthesis of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phényl]-2E-2-propenamide has heretofore been

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



met hyl -1 Hi ndol - 3-yl') - et hyl am no]
-met hyl ] -phenyl)-acrylic acid nethyl ester

wogaroedtiori de salt to forman adm xture at a PCT/US2007/070564
tenperature of |ess than about -100C, and subsequently
(b) adding hydroxyl amne to the adm xture to formthe
Nhydr oxy- -2-
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the crystallized N-hydroxy-3-[4-[[[2-(2-methy]l-1H-indol-3-

: yl)ethyl]ammo]met_hyl]phenyl]-2E-2-propenam1de.
[0004] The invention is further directed to a method of making (E)-3-(4-{[2-(2-
methyl-1H-indol-3-yl)-ethylamino]-methyl}-phenyl)-acrylic acid methyl ester |
hydrochloride salt comprising the steps of: (a) combining 2-methyltryptamine
and (E)-3-(4-formyl-phenyl)-acrylic acid methyl ester to form an admixture; (b)
stirring the admixture for a time and at a temperature sufficient to form an imine
intermediate; (c) reducing the imine intermediate to form the (E)-3 -(4-{[2-(2-
methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid inethyl esterand



internmedi ate; (c) reducing the imne internediate to
formthe (E)-3-(4-{[2-(2-
woreaohgtde7hdH i ndol - 3-yl ) - et hyl ani no] PCT/US2007/070564

-nmet hyl ] - phenyl )-acrylic acid nethyl esterandAddition

of aqueous hydrochloric acid solution to the reaction

m xture to formthe hydrochBeride salt. In a preferred

enbodi ment of the invention, step (c) conprises the '

sub-steps of: (cl) cooling the adm xture; (c2) .adding
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(dl'); (d3) cooling the suspen3|on and (d4) stirring
embodimspieafdhoinvention, step hsopprisesehe subsstppssefe §d Pdpting
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hydrochloride salt.
[0005] The present invention is further directed to method of makihg -2- :
méthylfryptamine comprising the steps of: (a) providing an admixture of
phenylhydrazine and 5-chloro-2-pentanone in ethanol at a first temperature; (b)
adding ethanol to the admixture and refluxing the mixture; (c) distilling ethanol;

| (d) adding water to the residual solution; (¢) cooling the residual solutionbto form
2-methyltryptamine. Ina prefefred- embodiment of the present invention, the
method further comprfses the step of (f) isolating and puﬁfying the 2-

methyltryptamine. In more preferred embodiments of the present invention, step



nmet hyl tryptam ne conprising the steps of: (a)
provi di ng an adm xture of phenyl hydrazi ne and

WG20he708 2- pent anone in ethanol at a first PCT/US2007/070564
tenperature; (b) adding ethanol to the adm xture and
refluxing the mxture; (c) distilling ethanol; (d)
addi ng water ‘to the residuaHl-solution; (e) cooling the
residual solution to form2-nethyltryptamne. In a
preferred enbodi nent of the present invention, the g
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Additionally, the inventive nethod may ,conprise the
ystal lizing and isolating the
A [[2 (2-met hyl -1 H i nget- 3-
bt hyl | phenyl | - 2&- 2-r opens
does not req £

steps of

L =
product steps. In o er vvords
allows for the yiel¥ of Nhydroxy-

_______

3-[4-[[[2-(2-net hyl -T KT ndol™- 3- yI)ethyI]am noj rrethyl]p
Emnyj lAdaEroaauﬁ rt@@ﬁnam\xéenémodmay somplis the eepssf step in

crygtallisgn?gl andallsnolatlsnléftflé I(\:II I(leyrzltroqul-{’fjl -[4- [ﬁ2 (2-methyl-1H- indol-3- _
yl)ethyl]ammo]methyl]phenyl]-2E-2-propenam1de. The inventive method does

" not require time-consuming, coniplic_ated reworking/re-crystallization of reaction
product steps. In othef wofds, the inventive method allows for the yield of N-
hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-y1)ethyl J]amino]methyl Jphenyl]-2E-2-
propenamide in one single process step in high yield and sufficient quality.
[0008] In the first step of the method of the first embodiment, (E)-3-(4-{[2-(2-

| methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid methyl ester

hydrochloride salt and sodium hydroxide are combined at a temperature of less
than about -10°C to form an admixture. More preferably, the temperature is less
than about -1 5"C. In one embodiment, the temperature is about 0°C. The
temperature can be achieved and méintained via any suitable means. LikeWise,

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



[0008] In the first step of the nethod of the first
enbodi nent, (E)-3-(4-{[2-(2-
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-met hyl ] - phenyl )-acrylic acid nmethyl ester -
hydrochl ori de salt and sodi um hydroxi de are conbi ned

~at a tenperature of |ess thanr about -100C to form an -
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phenyl)-acrylic acid methyl ester hydrochloride salt in a suitable reaction vessel

over a period of time. More preferably, the sodium hydroxide solution is added
over a period of t'ime. of about 20-40 minutes, preferably 30 minutes, while
maintaining the temperature of less than about —-10°C. |
[0011] In the second step of the method of the first embodiment, hydroxylamme
is added to the admixture from the first step to form the N-hydroxy-3-[4-[[[2-(2-
. methyl-lH-indol-3-yl)ethyl]amino]methyl]phenyl]-2E¥2-propehamide. The
- temperature of the first step, i.e., 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



suspensi on of
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- hydrochloride salt in a suitable reaction vessel over
a period of tine. Mre preferably, the sodium
hydr oxi de solution is added6éever- a period of tinme of
about 20-40 minutes, preferably 30 minutes, wile
mai ntai ning the tenperature of |ess than about -10 OC.
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tapidally, @6m léﬂﬁﬁbfﬂﬁﬁbdcﬁoﬂ@dkeb@bdiﬁ gdioutsn Cbhpletivl bflthe
‘reaction between hydroxyl am ne and sodi um hydroxi de_

rﬁm@p&a@) ge mpsitered byHRJECitip ong araferadrantegimentys egnvaian
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[0913] Ehcimethad pf tretfabtsembpodiheit nhay farthereforrprize the step of (c)
cg??sﬁﬁ nhe Igfhyapo%y%r F45 ﬁ[& (i-met n llﬁ-mdol- A mxture is

- yDethylJamino]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 (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 about

10 to about 11; (c6) adding seed crystals of N-hydroxy-3-[4-[[[2-(2-methyl-1H-

_ indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenainide to the ﬁltraf_e; (c7)
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) ére conducted at the temperafure

-achieved by the heating of step (c1).



at the tenperature of step (a) until the reaction is
conplete or nearly conplete; typically, conpletion of

wao b®7nedes i on takes about 7 hours. Conpl eti on BET/UR®07/070564
reaction can be nonitored by HPLC, in one preferred
enbodi nent, a conversion of >99.5%is seen. [0013] The
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the step of (c) crystallizing the ‘
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Iouep pre@drhl)ly tSdlth@uﬁ pndthen dnee;tddjtn s mperaire ramggeiramn abeut
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REC)S b en e e St ap adhuShuyboly e hotme

22{% ?K%éﬁﬁmtc@)e wWater 38 AR d 4O tHeHEa RGN ik itk E ﬁhnéahl? met ,hy'

hé sodi um hydroxi de. . Pre
deguneralgredwateruisedided brecageriod 0ﬁt1menpenea1reﬁembba¢m ag

fr.o ou C.to about 250 o e g
reriB nb el af i esl Ao pamtice hEief iR 205 °C.tyachigyg o
- doRaehi on m xture is stirred at the tenperature. :
achieved by the heating of step (cl). Preferably the
[PALR) Ingstemic4), thecrepefionymixtuse ist fdliered \enrpyide eiﬁltratWeFréﬁrauon

' t
G Wer IR el BB ELRLAET FEBSOLABIY Sp DD e,
cqmbnﬁb}ecogmmﬂamhe sebisiep®f wasldng thelfeltarmg addium emd hddirg the

st he ted to.a tenperature rangi ng from about 00C
é?)gl?t g@’ﬁi? irred for about 4-6 hours,

[Pgﬁfglleglg%frd (()cr%n) gtﬁg BH JFike filak il %@jtu%d tPa BHUBARRE ﬁ{)le dbout

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

aqueous hydrochloric acid is typically used for this purpose.

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

yDethyl]Jamino]methyl]phenyl]-2E-2-propenamide are added to the filtrate. ‘This
s typically accomplished by the introduction of an aqueous suspension of N-

hydroxy-3-{4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl}phenyl]-2E- 2- '

‘propenamide crystals. | o

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

crystallization becomes evident and visible.



200C to about 25C and stirred for an additional about
8-16 hours. [0015] In step (c3), water is added to the
wWo e@ctscoms m xture. Typically, dem neralized WaR€r/USH07/070564
added over a period of tine, nore preferably over a
period of about 30 mnutes at a tenperature between
about 20-25 0C, to achieve-8-solution. [0016] In step
(c4), the reaction mxture i's filtered to provide a
filtrate. Filtration can be acconplished using any

[ﬁl]Z(l]ahi ﬁep‘@@)}&h@proif kHeesuspamsion i3 adjustéd® o M}a@irfg)from
gna I%/ corrpmi ses the sub-step of washi
| om Pith gt di uyiditin %f@a}lff@w@wér%@ﬁc taeldtlhteypfqaily uggdefor
tggt d. [0017] In step (c5), the pHof the filtrate
- 1s adjusted to a pH ranging fromabout 10 to about 11,
9024 pr s;épa(cabilthe $uspensainas stirt€d @nttl shealdehydrok@-37[4-[[[2-(2-

ey Grindoy SR T ity ety FRkrp el ¥
.&?Mﬁﬂlﬁéss P}t:fei\&bi‘)y e @ﬁéb‘eﬁs&ﬂi Is[ stikréd @&’dﬁ%ri&'of'abbdt RAGhindtes

) et hyl J-am no] net hyl'] phenyl ] - 2E- 2- pr openam de. are

| taddwaltlmuﬁh@tﬂ ithet neagtion lsrmrsplp@ g |mln¢q/ofafh@ﬁmpl i shed
%ﬁb(iéij x%e nrixerlyogllflt%r gorinporise ?ﬁqe s?é‘bugf)(%ifisgiéﬂig H! I@-@iygroxy-3-[4-
l1§f2[ @- l&l[ei{h?}-(H i1 By Hdthy 1] disiab ntethyy ) phehyl|-DEr-pepeiniide] b
henyl ] - 2E- 2-  propenani de crystals. [0019] In, step
g pre eﬂesiwglhoﬂ}mffnépéth@r%swfrlmé@t@ﬁt such g stepapashigrlyde any or
AEGHLE Sy R OF O Yty e il Bhichd- e -
methst-dHtindalt3- plr)etbydﬂmmne]rmthyihmbnﬂME‘oﬂ-pmphm@ﬁ@ HOm dtep

th H of. .th
Ghabal e dudoniayTodReot P ol et Rt otndof-
%ﬂ@}q}{fﬁ] M&%ﬂ]pﬁéhﬂl gglzdpﬂoﬁeﬁayrgagal ly used for this

ose. [0021 he suspension is
f]r érdst@m(dll) th¢\erystalizdd dixhydsoxy3 {4 l2((2-methyl-1H-indol-3-

i‘ﬁﬁslgﬁiamlag%e?%lpi’lﬁifxli Lo BRI AL I Rn i P
adcbmpBsheli @king apg Issm%wﬁw@bomypiaﬁlylma GiltesScdke iS@¥sheawith,
hours until the reactjon is conplete. The nethod of
¢-fed {lj ly@jxture of de-mineralized water and methanol.
[0023] In step (d2), the crystallized N-hydroxy-3-[4-[[[2-(2-méthyl-1H-indol-3-
ylethyllamino]methyl]phenyl]-2E-2-propenamide is dried. Drying can be
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 to a method
of making (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-
aciylic 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- |

| yDethylJamino]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 ester hydrochloride salt comprising the stéps of: (a)
combining 2-methyltryptamine and (E)—3-(4-foriny1-phenyl)-acryli¢ acid méthyl

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



enbodi nent may further conprise the step of (d)
i solating the N hydroxy-3-[4-
wQ pjo2af§e21sret hyl - | H-i ndol - 3-yl ) et hyl ] am no] net hpdT/phmnyb70564
] - 2E- 2- propenam de. In a preferred enbodi nent of the ' :
present invention, such a step may include any or all
“of the sub-steps of (dl) fOl-teri ng the crystal Ilzed :
N- hydr oxy- 3- [ 4- [[[2 (2-
met hyl -1 Hi ndol - 3-yl') et hyl ] am no] mat hyl ] phenyl ] - 2E- 2-p
emperature defficieohtosforp ap sinneantgrmictityte cangi (Agretaeng the i 1m1ne

by SRS T b TR GRS,

gq:ﬂheﬁﬂb -heryliB @cid myéthylebteZ Betirochloride salt
roxy 3-[ 4- rﬁf[z (2- rreth%/l -1 H i ndol -
1he fwstistsprattthe mpthed of the speang. emhyéénm 2tmethyl

ﬁ#t%ﬁm%%nzg S B0 SRS RO 48 00 s

forrtan admixturea Prefefabiy the tenepevhturbaranges dronh hbicd 2080 &y aboi
ﬁﬁg gﬂ@)@gnggtgyzps%afl{bg n?%i%ﬁ%ggpszl quaf:{é,ew% S"tgj?ll)ll:allllzy tgjoth the 2-
%&%Zg%unﬁﬁ& B R )’bl(@ I?@rﬁ%)llphﬁlgyd? g&'&ﬂ@ £48 me@‘g'l leSter are

Dryi ng can e acco y“any suitdble
dissoineed iDaysblvgntat. g4 aehit@opl, ¢<5a¢domphﬁh)admixaue 24 hour s

Wiz eh 2 BrbliedPlamie R PS5 dhele Ked S Rood
é’&&d‘i‘@g to the method of the third embodiment of the 1nvent10n below, 2-
(E) - 4-{[2-(2-net hyl -1H-i ndol - 3-yl ) - et hyl am no] - met h

Me]hybﬁmﬁ%ml)“e lf’al;t]ﬂeiﬁlrabiy nesiddn ﬁeampuntlergngzng frptir abont OPitdle
394 0300 T AR o o

prchzded frdm a commermal source or made according to known syntheses.
é)eth | ] am no] et hyl ] phenyl ] - 2E- 2-propenanide in the
)Ps¢-forpyaphasib-acniicpsid methykaster ivarefsabln usedrip aapmot

ﬁlhg%o?{ ? 2 RV&RLE PR kguidhiERst ed to a method of

P27 B ﬂneisbqplnd Btdpi tludcaumme)ofetmymlmypm}mnemaﬁ])a -(4-
B ot B e i Sl e e Al £ Rnthure

SUfABERMb prottatienfim idtetfedide( 4- f or nyl - phenyl ) -acrylic
acid nmethyl ester to forman adm xture; (b) stlrrlng

Fhe admi xture fgr_a time and at afénperature

suf fici ent to formwen_imne intermgdiate; and (c)

' ' ' formthe

- 8-yl )-ethyl am no] -

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

about 20 to about 25°C. In step (c¢) of the method of thé second embodiment, the

imine intermediate is reduced with sodium borohydride to form the (E)-3-(4-{[2-

(2-methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid methyl ester,
* which is subseque‘nﬂy crystallized/precipitated as hydrochloride salt. Ina

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



met hyl ] - phenyl )-acrylic acid nethyl ester
hydrochl oride salt. [0025] In the first step of the
woreiioe7ed t he second. enbodi ment, 2-nethyl trypCEIBI067/070564
-and (E)-3-(4-fornyl-phenyl) - acryl ic acid nmethyl ester
are conbined to forman adm xture. Preferably the
tenperature ranges from abolft- 200C t 0 about 250C. The
adm xture can be made in any suitable vessel. :
Typically both the 2- nmethyltryptam ne and the - :
qu)ingﬁ(elbdﬁxiixtn;d {2 addin} sadinml b'oa:ohg/d'ride tmﬂlhylﬂmesme[ amal e
ssol.ved i.n so vent lish
GAnRRAIRDe BB RS Rish APRDIoRE aad piysielie TRemis i
(B A 408 ) e e b P AASR: Rid
methylaster dranhlasde salor ef er abl y used in an anount

1 om ab |
RS Borr SR ok SR he Aarp BB can
Sobvent) k(gh&ﬁaﬁarfdl Gifod tE IR cal. Smercbahﬁg off@ifbestep (c1) can
raccording to known synt heses.

beracoomplished binany kel meansk ey iiee bath.gopkingiprkestter i s
Iq'%ﬁ ﬁﬁmf%dﬂﬁﬁqre' ig c@&le@[@%’%%ﬂé lﬁgg 8542 M AR ?6 é O t o)
about °1. |

equl val ent's the second s
;&elife'rabl)uné%f 2-methyl tryptam ne and (E)-3-(4-

BESTL ref ot o Bhe odiimptrabofra hmbraisie? Srﬁitr%érra e
dcBSmpIELee in ﬁéﬁbﬂ@&d&%%ﬁé&&ﬁﬁﬁ@%ﬂ% I?@mﬂgfﬁ tHE fenh g;%rature a

stirred for about hour at aterrperaturerangln from
oflsobristep@c o Mére Mefefabiy, th¢ tmuefmr @dJitiof isdbeunthimodindfthe

- th d. i_ment nt.er t

e RBR BT RaR TR b Ao 0 T Iy G TR rerabty e

SoBunBbdréh{drie is added in solid form and i in an amount ranging from about
(2-met hyl -1 H i ndol - 3-yl) - et hyl am no] - net hylﬁ phenyl ) -a

Qzﬁq ghoubPi7anpalepts. ester, which is subsequently
, [gr tﬁ“ g%@%ﬂ@ﬁf?ﬁ@d&ﬂ%ﬁ%ﬁ%pﬂ%ﬂ{eﬁ% 104 %z (aéc; - Ina

erre ment o e 1 nvention,

- _ lq&dmmhlcs&:sactdm mmpmatem (BJ-3- (4{{!{3 @dethy@-lfhmdabl]&ﬁym ure;

BT bR ARy hed e R R PHE e a1 o

; Hﬁéﬁ@b {Hlszﬁfbpsrt&ﬁ's rehltrfea Qut f¥er (a%)ensd Bﬂsur{qh ﬂ{e%dﬁﬁ&m& of

) -ethyl am no] - et hyl ] - ph enly)/ -acrylic
€a

sabrswprfe% ﬂonéma@pn ity the hydrochlerie adid can

accordance with this invention in several ways. One preferred manner comprises

ccomplished in

- the slow addition of the admixture to pre-cooled aqueous hydrochloric acid
-solution; typically the hydrochloric acid solution is cooled to a temperature of
about 0°C to about 5°C. |
[0031] Another preferred manner of combining with hydrochloric acid
comprises the sub-steps of: (c3a) heating the admixture of sub-step (c2); (c3b)

. adding water to the admixture; and (c3c) adding hydrochloric acid to the

- admixture to precipitaté (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-ethylai_nino]- |
methyl]-phenyl)-acrylic acid methyl ester hydrochloride salt. Ih sub-step (c3a),
the admixture is heated to a temperature ranging from about 20°C to about 25°C
over a period of time of about 20-45 minutes, preferably about 25 ﬁlinute's. In

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



[0028] In one enbodi nent of the invention, the

adm xture is diluted wth solvent, e.g., nethanol,
W@eioon4d7e8 sub-step (cl). The cooling of sub-steEI/sM)7/070564

can be acconplished by any known neans, e.g., ice

.bath, cooling jacket, etc. Preferably the adm xture is
"cooled to a tenperature of-hbout -10 to -20 C,

preferably -150C. [0029] The addition of the sodium

bor ohydri de i-n sub-step ) is preferab

m@m pEsibastem(cak tlnéhh—(sm €933, m@frsr&bbv @P){Wdﬁ?éhkﬂﬁp |aeld is
ARPALUR ed NEwI PRI, rfferabP il R drtion e
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§30Hhe BraRlon 4t TIN5 Adde b A e dHIPHATRS t5rm
ﬁaﬁl%néh 4 2bozsai@;0 Wab&qheRBY tﬁé%&&ffoﬁ mikQPSRI suhed auéalsst ep

c3), the adm xture i's conbined wth an acid
tq:ymemtlkrb do1i at least ehethwup taeadlopy ¢rastellizhtéon of the product before

s Rl 19 SRR el ety ester

[opd2 P aihk adetissl c&ahé secBh®Embadimgnt by alss borﬁf)ﬁ@ thé step of (d)
carried out after a period of stirring the adm xture

- byatigg Bnd ceqlingdhg suspermn Rt (Eya-(Gi {{ 2r(2-methiid Hoidpb3-ivd)-
A a0 R AR SHERA 0K ey R BB b o

mﬁpfpve qedity hrel mkbeascafildirabitity. dﬁ atphﬁ'elaeﬂ‘rembmdlmemo such a step
d hI d sol ut

B ey g phmschboiors ot Bt ns bSEism faemeds

@h&?ﬁﬁ‘?ﬁlﬁ{eth%nﬁfedﬁ@qwedg% dn@ l@ﬁﬂi&hloﬁ@ ac{dqg) 3dded® %rﬁ?r _

prefeerred manner conbining Wwth hydrochloric acid
t}urhadrogbbnﬂh & steh (@1 (@B¥stoting (l@w;pm@an |ahglett¢mperature of

SR HE A% ST ub o R QR EPE ol PerdSphLe

feiPerdtite ®f b@b- &éﬁ ¢di Pedferably the temsperature of sub-step (d1) ranges
-met hyl -1 H 1 ndo] yl)-ethylam no] -

%@W}‘t {%ﬁs? pbow @Sy} andchepting isergqmudished over a period of
H)ﬁ‘ér ﬁgﬂe%frbﬂeabﬁaé {0 mlﬂﬁte%%’ abhf s (n(ﬁﬁ?tle tPix] 8 fal gw tg% %ﬁﬁing

tenperature ranging from a
absubt-stéiﬁ(ﬁZ) is carried out for a period of time ranging from about 5 minutes

to about 30 minutes. Preferably the temperature of sub-Step (d3) ranges from -

" about —15°C to about —10°C and is accomplished over a period of time ranging .
from about 45 minutes to abdut 1 hour. Preferably the stirring of sub-step (d4) ,is.
carried out for a period of time ranging from about 30 minutés 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 température of the
précipitate is oscillated between —15°C and 65°C before filtration of the product.

'[0033] The method of the second embodiment of the invention may also
cofnprise the step of (e) isolating (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)- _

. ethylamino]-methyl]-phenyl)-acrylic acid methyl ester hydrochloride salt; Ina
preferred embodiment, such a step 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-



over a period of time of about 20-45 m nutes,
preferably about 25 mnutes. In sub-step (c3b), water
W0 sovadetgas sl om y, preferably after a period of PGL/USI0NTIQN0564
t headm xture of sub-step (c3a). In sub-step (c3c),
preferably the hydrochloric acid is aqueous and. added
slowy in portion. Preferabld; the first portion of
the hydrochloric acid is as nmuch as- needed to adj ust
the pH of the reaction mxture to 8.5. The
my@vgbﬁﬂomlé -pldiethydasnine]-owathyd-phedplg-actydin acidanethylester
lﬁ)ﬁﬁr@%ﬁ(ﬁ_} rsghl s mai ntai ned at 20-25 C. Subsequently,
reaction mxture is stirred at this tenperature
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drochl.oride salt to inprove quality d |ncrease
| IP Xtyrg ESFW?IPW 1764 wateh-anddnethanol apprgroesled (Rt n13'Qt e

HBhahdiC! ude any or all of the sub-steps of (dl)
heati ng the suspension fornmed when the im ne _
10833 hesma(e@) ithe enystallized di)eB -ty {i2e@hhethy 1 Hdndbli3sylxdded

RIS Bt bbb e Pl Bl e
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suspension at the tenperature of sub-Stép
Pessieeriaiphsficulady peefpmedat ur e of sub step (dl) ranges

(0038 3RE e Pirifin G 0t e Rt B eon s Aferid togmeted of

BEkiAE Btaing ﬂat@ﬁ@ltﬁseﬂ@ iihe g;’lﬁﬁeS'IS ot &h-sL@by[y-(2 ngethyl-1H-
stirring of sub-step (d2) is carried out for a period

igdolr3-ph-cthydyming]-medml bipheny D mcnilis aeidsmetbylkdstay hydochloride
sqit.n lﬂ\ Eérglcﬁi[cuefﬂgeg @p@éﬁ%g@eﬁw&l}%é#’ersgritdéve%ltj'gn % c%pec eccjl:)’t)) a

range rom’a
metthodrpf makiag 2emethyBrypeimine c@hpridingthe 3teps 6f (faJ) provadinglan
Preferably the stirrin

Q‘é’?“gﬁf R aylhvgr%leﬁlﬁ Anga chlpro-poeniznged incasn! ¢ st o
RSSO SR B o
dlmlbng etbanola(d) adding wates teths r¢sidyal sélntiony e wolingthe
fg?ﬁﬁﬁ gﬁngrrlm% QI npr thyitryp‘?dm' n effect, the tenperature

~ [0037] In the first step of the method of the third embodiment, an admixture of
phenylhydrazine and 5-chloro-2-pentanone is provided in ethanol at a first
temperature. Phenylhydrazine, S-chloro-2-pentanone and ethanol are
commercially 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-sieps: (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 temperature of about 30-40°C;



precipitate is oscillated between -15C and 650C before
filtration of the product. [0033] The nethod of the
waeemond7esrbodi nent of the invention nay al so cmmnsme7/070564
the step of (e) isolating
(B)-3-(4-{[2-(2-met hyl -1 Hi ndol - 3-yl ) - -
et hyl am no] - met hyl ] - phenyl9)Bacrylic acid methyl ester:
hydrochl oride salt. In a preferred enbodi nent, such a
step may include any or all of the sub-steps of : (el)
(h3) hodding gletrh@ct@usape trsipanatore rengipg (rdin abenti3{°€2p atioyti ng

Jivh sl e e
ﬂye‘iiiroﬁ‘bl?ltlﬁfe' (ff%bé&l 1t5-4§ %4& b GEPRo1ERE e LeB&ion for a
ed

suspensi on of crystal
HeEpd 8f bbuk pQ-602nlltmteh}/at-t]hd—ﬁennbeiatur8 of stgp &3y Irathisratdp,

acr I|c I est er . .
R GonlrafLaBY eirR s e Bl nootes if Fareriggt interms of
o%h{rbmlﬁgluﬁﬁuﬁ@ég be accon‘pl i shed using any suitable :
means. Typically the filter cake is washed with, e.g.

[8038] cIncthd pesand sisp of themwlnyd of the thied ebadémentnethanial ied
a"cYﬂ (ﬁ{éfntg%; gdrp%lgg?ﬂi th%rT&E&f hugchd( e}ﬁﬁ otl g prrgﬁ?éagly added

1{1 & atho(dt thh@ing Zrofeibont 10 - aba»doio ﬁar}d Yf-ypﬁiahyJ thetdadfion -

nmet hyl ] - phenyl )-acrylic acid_neth est er . :
TH%H‘% iyimgnedintely yyarmed tejreflay angh r{ér 20:H0 pinutes minimum.

ARG . M Rt PR oo Uity P

pehiod df abdwo @0 menutenf t he present invention is di rect ed
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distillel: Sifidlafioh B8 be mbﬁph&ma higinylahy 3Gitabld xﬁeﬁfs‘ Oadﬁﬁﬁlhyl |

- ester hydrochl oride sa In particular, the t
- distilatiprrsrpartgqularhyeprpieered for thm\p@mqsgan@aloﬂmtétaltleu of gthanol :

h tr am rising the
' g%bcg‘l ﬂgg :. {r%fedrb%ov?%l nléé/glﬁ "\ég‘}ﬁ‘%”{}ﬁ%ﬁsgp o _
[P040] yInhtliel faaiz ihrsepastdhSmethod lof the-thid tmbodithent) vaitdtagiaddedt
a first tenperature; .(b) addlngéethanol to the

tg & tepidyal sg OPeW%%lﬁarefmblma G¢hig.an@moupt wpging i
a?)BQlaf% ;abb&t)2 reSI 4 FJal %ﬁc&ﬁedlgﬁﬁdti%ﬂ% cGHtinHEd Qthe

cooling't tiron to
sameeohditions it lamowmg ethanol and then additional water is added to the

residual mixture. Water is pr_eferably added in an amount ranging from about 10
to about 20 parts. ’ ‘

[0041] In the fifth step of the method of the third embodiment, the re51dual o
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 (£2), the

2-—methyltryptarhinc is isolated. Isolation can be acéorhplished by any suitable



[0037] In the first step of the nmethod of the third

enbodi nent, an adm xture of phenyl hydrazi ne and
WG20Me708 2- pent anone i s provided in ethanol aPCHUS100%070564

“tenperature. Phenyl hydrazi ne, 5-chl oro-2-pentanone and

et hanol are commercially available starting materials.

For purposes of this inventldn, it is preferred to use

equi mol ar anmounts of -phenyl hydrazi ne and 5-chl oro- 2-

pent anone. Thus, phenyl hydrazine is preferably used in

rmpansdy step l(ﬁl)l,ghc@ rgtbyttraijxaniine. iS washadwitlh taluenge, praférably -

G SR Fons HigufSen B+RbG et Harpine folec Dryme
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conpri ses t eps
ahkeoDl dfy@lr%zs olstained iﬁﬂminﬂflarl)(}&aﬂgn\edr gn OB?: t he gol ution
erature r n rom about to about
@86% tfﬁ%ngls thodet ghey rra algvpéw gan peusstl teyprodcesdy- 400C,
AN I R i S SR i i) ATRGA ML S (P 12-o-
Bethpl- bHdndZolgiieyﬂt)-aﬁIyﬂwnihe] -pethyt]-phenyiracrytia atidanethy Dester e,
over a period of tine of about 15-45
m%ﬁﬁﬁi (a4) hol di'ng the reaction for a period of
ﬁobwsgt sﬁ&lﬁ@eﬂbw&l@ﬁﬂs oﬂhetlﬁeenh%mn %WB% Rinchbeded By) -

n this ste careful contro he tenperature ahd
referencg de thedplowingexamples.t Iatrshould be @nds.rstobd dxanthesrt éxanples
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inchiny Xotaly1te lidickht Beopdiof the edesit m@Etibped. Et hanol is
preferably added in an amount ranging from about 10 to

about 20 parts. Typically, the reaction m xture is
“inmmediately warmed to reflux and held for 50-60
mnutes mninum After reflux, the reaction mxture is
typically cooled to roomtenperature over a period of
- about 20 mnutes. [0039] In the third step of the
-~ method of the third enbodi nent, ethanol is distilled.
. Distillation can be acconplished using any suitable
‘means; vacuumdistillation is particularly preferred
for this purpose. Partial distillation of ethanol is
typically conducted by neasuring the volurme in the
flask




[0040] In the fourth step of the nethod of the third
enbodi nent, water is added to the residual solution.
wO\Bi0en447¢8 pr ef erably added in an anount rangi nBCT/D82007/070564
about 10 to about 20 parts. In a typical process,
distillation is continued at the sanme conditions: by
“renoving ethanol and then atfditional water is added to
the residual m xture. Water is preferably added in an
anmount rangi ng fromabout 10 to about 20 parts.: [0041]
In the fifth step of the nmethod of the third »
enbodi ment, the residuakxsgipitiqn i s cooled to forn1-
2-methyl tryptani ne. Typically, the residual solution
is cooled to a tenperature of |ess than about 25C.
[0042] T f . urther
conpri seb?ﬁgi%{slglggfgfhﬁ%ywy gt[??l purl §1| %g t he
2- et hyl t ryﬁ)@hml]m1n¢]mqﬂ[yé]pbcm)é}i2E{ihmdpmmde of the
present invention, step (f) includes the sub-steps of:
(f1') washing the reS|duaI solution with toluene; (f2) -
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met hyl trypt am ne w t ol uene; drying the
gryhia asyd meglwt esteriwdrqeblaide salp (%)ge%ﬁ3($ H9m011=)1é plased inad-
| xie%i(&{ ﬁ:g{;]t% V&%H& gne‘%a‘ilgl @?g %Z {Clreadfi cg | gl% e&lsﬁéns Oht}g Ooled to -

amne|S|s 1 on
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2-met hyl tryptam ne is washed with toluene, preferabl

2d# addeditp éh?esuspenéwn ak—ho€. (aﬁﬁtlge g3l minyies), followe
lgycfgﬂg tr?g ltlB gﬁ%;ﬂygﬁ)?&f?ﬂ? utch' gbﬁ‘g %ﬁ;ﬁi %A) lsj%l tion in
watey) wnrredpoﬂ&iﬁg:tmﬁ@ 5 gd]lydto@&lanﬁne; 1298 nsn(db))taartlnsetém;serature

| f 0044] .Th t hod t h d
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E)-3-(4-{[2-(2-" nethyl -] ndol - 3- ethylanlno]

tpmmgys qmlpnmat)—léﬁ(é @na@ additionateh llrgurs @gtl@rconverswn of
ochJorl fic enbqdi nts of
TR RS e shrort BRI BIEERE ol e R o B s S
00, stntedfpr Sxpoml 42 9-5°0, watined @ 20eCund Gﬁﬁirlg(idcddtﬁhhed hese
exanples are di scl osed sol el of illustratin

haves et CoPeaminestlizad d"aFFét(&bseg)tl&R d 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 pipeline. 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]phenyl] -2E-2-propenamide free base (80 mg) in water (5
g) and the mixture is stirred for ca. 30 minutes at 20-25°C, uﬁtil a suspension is
formed. 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/m% solution in de-
mineralized water)v at 20-25°C and stirring is continued for at least 30 minutes at
20-2S°C. The solid product is‘ isolated by filtration and the filter cake is washed

- witha1:1 (v/v) mixture of demineralized water and methanol (140 mL). The Wet
product is dried at 45-50°C/5 mbar for 24 hours to obtain N-hydroxy-3-[4-[{[24 _



in any way to limt the scope of the present
i nventi on. EXAMPLE 1 Preparation of
wWORWydsox8/- 3-[4-[[[ 2- (2- met hyl - 1Hi ndol - 3- PCT/US2007/070564
- yl)ethyl ]am no] net hyl ] phenyl ] - 2E- 2- propenani de [ 0046]
(E)-3-(4-{[2-(2-nethyl -l Hindol -3-yl)-ethylam no]-nmeth
yl ]-phenyl)- acrylic acid -n@t-hyl ester hydrochloride
salt (9Qg, 233.8 mmvle) is placed in a 4- necked
reaction flask and nmethanol (475 g) is added. The _
SSARYISIHMindo$-3 ahfino ﬂn'éﬁa 1}ph&Bi ML E- 206 exﬁlﬁﬂdéJﬂYleld
(hydrlgf(ll de (28.2 C}Q)ﬂﬂ@q;] ] )y ]?na‘r?e}t‘lhan([)kl) I‘()419 %
et H6% ﬁ%ﬂ@&hq@awsﬁiihcwalws@ct%%ﬂ 97. 6ﬁrqa‘|%r@r&a or3

t

st Sich L B RS Yl D3 TBP bl fimipe sontent s
‘ fmakbtro be(3(45 rp@ﬂp (W}ﬁictlng stiffictent fob tl@ prepuratior efithe eorréspdiiding

m’mle%l at t@% erafure(addltlontlrre ca. 30

lagtate st yith PWB foxylagGyport ant to use different
“addition funnels for the sodi um hydr oxi de and
~hydroxyl am ne sol utions_respectively. Stirring is

conti nued at -15C for aﬁxééﬁli) 8nal “ 7 hours until a

conversion of >99.5 area%is- achleved according to
HPLC. The reaction mixture is to OC, stirred

FoPreparsian of G- DU GemHB- L4 1pespe- dtstimpohgefi
t d d t
(225 g) 1< e PiCecl meE e R hE ™ g,

180471 24y lrgpiohies (10 g5 T3 i mmle)‘ﬁnd (EpBytifomylspheny)-
filt dth t the filt
 agplc et oFF Ll Ao Bmiale) ko [vegan g)ee{ha%'a@ﬁkw ’
d-?id dt s%ﬂh#éh'l%hﬁe% 31 ‘ﬁﬁﬁﬁi 09548 B atBw] d;h Yorhf3fion or(' the
| ition o

an agueous orlc aci utlon.
-ifidife 1gtem1ﬁ1edlatE -hetsoktien Iis,mhmafd wmh nethangl (138@ohl ) apd badled
are_added as _a suspensi on

R |1,§,(§ ox9divmberqhydndg @.%g,ylp&ﬁ mpmaley js.agided in several

B e R e o
THerre&dion Iix tiréists€ifred for2dditipasl, 30ufinutes at thiksSRADeiatite afd
formed. The f the suspensjon is then adjusted to

the reagfion E;ﬁus%élpi? Py slog addiriogpfdbe cartan BENIS ont Rty
cggieﬁtsbﬂlﬁoﬁ %thd]rgéﬂgrl@gcﬁ £4788%56Hn@841t§a3éd1ﬁ JdP8eHIdtic acid in 337

em neral i zed vvater stlrrlngls
gafiwatemsnd 198rg (ﬂ’tmd:thamﬁ) B 0-57Ch LA esspatsion is formed. The

addition funnel is rinsed with methanol (40 g) and the temperature is raised to 60-

' 65°C within 1 hour. The suspension is stirred for 1 hour at 60-65°C and the
‘temperature is lowered to —15°C withih 1 hour. The suspension is stirred for 1
hour at —15 °C to —10°C and the product is isolated 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 6btain (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 pfqposed structure. Melting point: decomposition starting at 251-
252°C.



20-25 0C. The solid product is isolated by filtration
and the filter cake is washed with a 1:1 (v/v) mxture
wo@RoodesiTner al i zed wat er and net hanol (140 nli).Pdnes20e1/070564

product is dried at 45- 50C/5 nmbar for 24 hours to

obt ai n -

" N-hydroxy- 3-[ 4- [{[2 (2- met-hb~ | Hi ndol - 3-y|)ethy|']am_-n _
o] met hyl | phenyl ].- 2E- 2- propenani de. Yield: 81.15 g;

99. 3% of the. theory. HPLC anal ysis indicated 97.6
area% purity for the prB¥AMPLBAI ch conprised 3.2 %/ w
of water. The hydroxyl am ne content was found to be

345 ppm which is sufficient for t he preparation of
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tion is diluted wth nethanol (1250 nmL) and cool ed
- hovohylnide (5431 gD mminlelris dddedin s@era) portias Burimpia )l hHowr
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addition funnel is rinsed with nmethanol (40 g) and the
 1kspwatenrieslowly addsd do the re@tloem@um sueh tthat thegtgmperahige is

B0 Ay 02 S e e
Sdafnteeddcd. $ ol inrthid chey. A séb@udl paéition b aQeou® hydrocKlbric -

and the product is iso]ated filtration. The wet,
#iq selptiony(78-5 gcqnsemEtied HCLY &Waf?b)rlﬁﬁ Witlhip 3§ minutes

SARE Rl ety 50kt i T i
a]imt_drfor 30 minutes at 65°C and the temperature is lowered 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 product is isolated by filtration
and the wet filter cake is washed with pre-éooled (-15°C) methanol (2 x 150 g).I ‘
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.



reduced pressure to obtain
(E)-3-(4-{[2-(2-nethyl -1 Hindol -3-yl)-ethylam no] -
W(Drmonmt(yi&)henyl) acrylic acid nethyl ester PCT/US2007/070564
- hydrochl oride salt as product. The product has usual |y
>99 area% purity according to HPLC. IR, NVR and HR- M5
confirmed the proposed stru@-ure. Melting point:
deconposition starting at 251- 252C. EXAMPLE 3
Preparati on of S - :
(E)-3-(4-{[2-(2-met hyl - ERAMPICE 43- y| ) - et hyl ami no] - met h
yl']- phenyl)-acrylic acid nethyl ester hydrochl oride
salt [0048] 2-Methyltryptam ne (50 g, 287 muol e) and
( EPrépatafioh of ()3 0h¢[RH2 methgl-YHiadale3- y{l)m&tyﬂathme]stnethyl]
54.6 g, 28 are.su p nde t hanol (514 Q) .
(The sol uti & er}?@%&hﬂ‘rw et e 3}3/%&0 sl
AMeAWlriifah e 50 gozsmnfogh@ahm@es k@l;&&g?_ ogrrﬁﬁ)t %cgpﬁc acid

solution is cooléd to -1 w fhin
18ty Lasten (500 g 028 TdemEke) 48 spended & methhngl (54 gddBe i n
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tenperature an nperature I's raised to 2 ‘
buirsHyidride €5.42§, m3rﬁmmmle)1ih eddeddn kéveral @bxtotns duting &d. ilrhoar
for 30 m nutes at 20-250C and water g) is slowy
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B2l 252 3 el (L) 1l U aq e or OB RIGrune herigmperpigre a
0 ccapR pHFRE 965%919 Flikear: i9hdj %&H@ wHC? 5 Wq’[&’? Q(!l(ﬁﬁbrg ?g an

acid solutlon (70.5 g concentra ed
dqueausdydroghtdnicraciBisotitiont(es 343 offec2 k. émzfmf/amlu@on % water)

APDREG Pt tkcprlof e dorineMeeh s 1 SHTREMERdke’ R
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stirring at -15C, the tenperature is raised again to

igred dercPnerhe ugeﬁs?ﬁe?aéu%fp glloveenystalligation. Adthigtage, ke sglution
Jatligvég% i | L als%f@li s- Hg S ppﬁglg&bll3s¥1§ool ed to

m nut’es " a t|rr ng is continued for
ethylamino] -methyl]-phenyl)_ acrylic acid methyl ester hydrochloride salt to
accelerate the crystallization. A suspension is obtained. A second portion of

a aqueous hydrochloric acid (36 g.of a2l 6 % m/m HCI 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 a 21.6 % m/m HCl
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-101to -
15 °C to complete the crystallization. The product is isolated by filtration and the
wet filter cake is washéd with pre-cooled (-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



additional 30 mnutes at this tenperature. The product
is isolated by filtration and the wet filter cake is
woeshedTs t h pre-cool ed (-15 0C) nethanol (2 XPABOSYY7/070564
The wet product is dried at 500C under reduced :
_pressure to obtain pure (E)-3-(4-
{[2-(2-methyl -1 Hindol -3-yH)2et hyl am no] nmet hyl ] - pheny
l)-acrylic acid . nethyl ester hydrochloride salt as
product. The product has usually >99 area% purity .
ageerdingi to IR HR. ATMRRnd HBRM$ dorHiremie theopropesed dtrutture.

osed structur tin deconposi tion
@Fg PREE: {‘e%?%@?e aﬁi@ﬁl\#@%&)zgér%par ation of
(E) - 3- (4 {[2-(2-nethyl -1 Hindol -3-yl)-ethyl am no] - meth’
yl']- phenyl)-acrylic actgggﬁ%{%( ester hydrochl ori de.
salt 2-Methyltryptam ne 987 rmol e) and
(E)-3-(4-fornyl -phenyl)-acrylic acid nethyl este_r_

(54.6 g, 287 muol e) are suspended in pethanol (514'9).
The solution is gﬁepi‘rﬁﬁ?f‘ olod- katlwémptamlr@o 25C, to allow

(98" FRIAR (6192 4088 et Gi4TAlep] 073 s 0o
1oofd wedr clueged3o 42-I, roidd béitomad ﬂf)skl §‘ haddladom wasstireedal
t during c while ma ni ng t _
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Shigoiobbef Blond ¢k 44 %0 1, TYNER 4Bl Bt o\ ERBACRGE.
Thenampsratlﬁdﬂ was gaittained betweerr 35-4 5°Garid the dddition 805-chloro-

m nutes at 20-25C and water (80 g) i.s slowy added -
npenitanong camaletadig WH@nv@ﬁth%n the éeaatlowa%@d atr%%49‘r¢ 353
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mikhiegThé react2dn ﬁlxtﬁﬂe%asoinMddmnely wanaédto)refliix Rﬁﬂ Héldlfor 50
unti | [Cl_ge H of the solution reaches 8.5. The additi on

- RS Jhen B TRACHOR SUXIURF WAY oleddle room tIRPIRIHER T & o
higtaddition, the reaction mixture is stirred for one L
hour. at 20-25 Cto allow crystallization. At this
[905@ eThe flsskswdsithéroequipped fer weedudistillatior r thbadl svasf

el b5 b T 1SRyt BEhyq b brekionetupiged 350 o
UGS D AR S B e Tk
to the regldual solution. Distillation was continued atpthe same conditions to a_
previously provided 450 ml mark (collecting 332 g, 360 ml of dlstlllate)
Deionized water (400 g) was added to the hazy residual mixture. The mlxture o
was cooled to less'thah 25°C and the resulting mixture washed with tolu‘ehe 2x
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 reference 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, |



aqueous hydrochloric acid (36 g ofa 21.6 % m m HC
solution in water) is added to the suspension during

w@oomimries at 20-25 0C, foll owed by the addi t PORUST00Z070564
~third portion of aqueous hydrochl oric acid (167.7 g of
a21.6 %mMmHC solution in water) during 30 m nutes
at 20-25 C. The suspensi on 30 heated to 65 0C. Then
the suspension is cooled to =15 C and stirred for 30
mnutes at -10 to - 15 0OC to conplete the

apd yatiatidns tlat ifgdhwititinethe spidtiand bread scwpavEthemppénded chimen
and the wet filter cake is washed wi.th pre-cool ed
(-15C) nethanol (2 x 150 g). The wet. product is dried
~at 500C under reduced pressure to obtain pure '
(BE)-3-(4-{[2-(2- nmethyl-IHindol-3-yl)- ethylan1no]
-met hyl } - phenyl)-acrylic acid nethyl ester
hydrochl ori de salt as product. The product has usually
>99 area% purityaccording to HPLC. IR, NMR and HR- M5
confirnmed the proposed structure. Melting point:
“deconposition starting at 251-2520C. EXAMPLE 5
Preparation of 2-Methyltryptam ne [0049]
Phenyl hydrazi ne (64.92 g, 0.60 nol) and ethanol (278
g, 350 m, 200 proof) were charged to a 2-L,
round- bottoned flask. The sol ution was stlrred under
nitrogen and warned to 35C. The reaction was held at
35-45C, and 5- chl oro-2-pentanone (74.54 g, 0.60 nol,
97% was added from a dropping funnel. The tenperature
was mai nt ai ned between 35-41C and the addition of ’
5-chl oro- 2-pentanone conpleted in 30 m nutes. Then
the reaction was held at 35-400C for 30 m nutes. Next,
ethanol (556 g, 700 ml, 190 proof) was added to the
reaction mixture. The reaction mxture was i nmmedi ately
warnmed to reflux and held for 50 mi nutes. Then the
reaction m xture was cooled to roomtenperature over
20 m nutes. [0050] The flask was then equipped for
vacuum distillation. Ethanol was distilled at 35 nm

- Hg, in a 35-45C water bath to a previously provided
350 mM mark (collecting 685 g, 820 m of distillate).
Dei oni zed water (500 g) was added



to the residual solution. Distillation was conti nued
at the sane conditions to a previously provided 450 ni
woreook/14ced | ecting 332 g, 360 nl of distillate)PCT/US2007/070564
Dei oni zed water (400 g) was added to the hazy residual :
m xture. The m xture was cooled to | ess than 25C and
the resulting mxture washedl with toluene (2 x 347 g,
400 m ). [0051] The product (2-methyltryptanm ne) was
isolated by filtration. The cake was washed w th ',
WHARHReCLASMED ISt50 m, cooled to < 00C). The product
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|rayl am no] - net hyl ] - phenyl ) -acrylic acid nmethyl ester
hydrochl oride salt to forman adm xture at a -
tenperature of | ess than about -15C;- and subsequently

. y . th6, 28T o fonm e
| {meeg@gﬂ)l(@@ ﬁ%@{%%ﬁ{%@eﬂ% @yj‘ fa- 22005 hihGI- - AR B iRe

cthilam ol -ndethy )-phdnyl)} pgl ivaacideibihl ] ¢t hytiocRloride paloisenam

i de. (ﬁ he nmet hod of c¢laim é V\,rerei n the tenperature -
© RrRvide 51%8?0%0 PUSPIINIR 18 andl.10C. 3. The met hod

of claim1, wherein the (E)-3-(4-{[2-(2-nethyl-]|

H i ndol -3-yl)- ethyl am no] - met hyl ] - phenyl ) -acrylic

A cTht methhg bf dsined, Wheteingh¢ sdiute hydioxideds provided éul thierform

the form.of suspensi on in nmethanol. 4. The nethod of
°ctjlz‘aﬁ°ﬁﬂ%f}“ %é’i“ﬂﬁt he sodi um hydroxide i s provided in

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

ester hydrochloride salt over about 30 minutes.

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

ranging from about 2.5 to about 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 about 4 to about 13 equivalents.



of a solution in nmethanol. 5. The nethod of claim1,
wherein the sodi um hydroxide is added to the (E)-3-(4-
w@ p@7(&7met hyl - 1H i ndol - 3-yl ) - et hyl am no] - net hpdT/upteeT§70564
l)-acrylic acid nmethyl ester hydrochloride salt over
about 30 m nutes. 6. The nethod of claim11, wherein-
the sodi um hydroxide is use224in an anount ranging from
about 2.5 to about 3.5 equivalents.. 7. The nethod of -
claim1, wherein the hydroxylanmine is supplied in the
% oFla wethed obtlainh dnwhereinethehydrexylainimerie added tothecddanintute
wher.ei n.Lhe droxylam ne is used in an anount rangi ng
: (PFBEQ%%8§PHH&¥% about 13 equival ents. 9. The method of
claim 1, wherein the hydroxylamne is added to the
adnm xture over about 30 minutes. 10. The net hod of

1. aihe method ephdpine b fthes comprisieg theestepott siringratithe at t he

' il L ' onplete
ERBRSAR UF SoPly ShFing Ractf s cotbfond SARBNTRORBIGETT L, ©
~conprising step (c) crystallizing the Nhydroxy-
3-[4-] -(2-net hyl -1 Hindol,-3-yl )ethyl ]am no]lnmethyl]p

He q%@éof gglabﬁ.%ﬁhea gomprsingrtgd ﬁcétcw@%alwng;h&i% 11,
LA - g ] i fir DED-
A e L S P e S )

mropenaimde.t he reaction nmixture; (c3) adding water to o
the reaction mxture; (c4) filtering the reaction _
m xture to provide a filtrate; (c5) adjusting the pH

1 THeanéthbd 6081Gint 01, avtREbiA 3ap (O ohipRidesie Yib-depd or: about
11; (c6) adding seed crystals of
(sl Hieating thegeqctiop mpiztucgformed i stepb)ndol - 3-

] -0yl l.phenyl ] - 2E- 2- propenami de to the
%??f#*ﬁ%‘%@h%?%%%gﬁ@%ﬁﬁng the filtrate until a ¥
(8Bipguding waterr o3hé teactidrcBixtadj usting the pH of .the

AR e feachiot mintare o provide 2 Biaies | o1 ° 10 about 9
: (05) adjusting the pH of the ﬁltrate.to a pH ranging from about 10 to about 11;
- (c6) adding seed cryétals of N—hydroxy-3-[4-[[[2-(2-methyl-1H-ihdol-3-
'yl)ethyl]amino]methyl]phenyl]-2E-2-propenémide to the filtrate;
(c7) stifring the ﬁltratc 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.

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 about 0°C to about 25°C.

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

achieve gradual heating.



and (c9) stirring the suspension. 13. The nethod of

claim 12, wherein all of sub-steps (cl) to (c9) are
weonndued7esl at the tenperature achi eved by the PEEUBI007/070564

of sub-step (cl). 14. The nmethod of claim 12, wherein '
~the reaction mxture is heated to a tenperature’

rangi ng from about 0C to al3ut 25C. 15. The net hod of

claim 12, wherein sub-steps (cl) and (c2) are repeated

to achi eve gradual heating.16. The nethod of claim 12,

b étei methddbofdtniaf 12, Iveheféih thegild of the didirate i seadljestedatobpH - -

fro ut 10, : out 7 in sub-step .
rangg%%‘?‘ab?n}sﬁﬁg?%%@%io I“é\?'ﬂ? itip%%?t her corrprlslong
t he step of (d) isolating the Nhydroxy-

3-[4-] 2rreth|-||—|-|ndol 3-yl)ethyl] amnolrreth%?p
He rﬂhe]mQEo of daigp hﬁmhdecommlsmm@e seplod (d)gsolating the

e({xSII 3?‘.[143 éé @ew?gﬁr ndg Pa-yBethyﬁE’mf’r}o?rﬁéth?lﬁpheﬁgi])2E-2-

an@d@y-S 4- 2-(2-methyl -1 Hindol-3-- ' :
Ii}il" et hyl ] am I[’10] ET’EEE hyl(] pﬁny%/] - 2E- IZr]p:r)openam' de from
step (c); and (d2) drying the crystallized
gl L TSRy (s iR e ubreges of
(Hm)eﬁlmtdgaﬁe otfystallmedMBydrmkbeBQﬂ-m[[a-(z-ixﬂxdtl@(r]ll lé?kﬁioli(}Bt ai ned

th 0 in

BB Pt hen) 2 Prpropainids Frp sl A o]

}JI}XIH tﬁ@ ia)hz@& Ndlj'(ﬁ’oﬁﬁB-q4J[EQJ(YJmc§§}I-eer-mdol -3-

y roch oride salt conpri'sing the steps of: (a)
Wisthyil lanvigo Imethst Iphenyi | PE-Qrpraperanide.

(E)-3-(4-fornyl -phenyl)-acrylic acid nethyl ester to
forman adm xture; (b) stirring the adm xture for a

- 19. Mheaniéth6d oficlhiaiTP; viierdif a Filfef talie@btaifed 1ﬁ@ﬁlﬁﬂs@f) (dmlﬁe

i nternedi ate; and
- washed.

20, A method of making (E) -3-(4-{[2-(2-methyl-1H-indol- 3-yl) ethylammo]-
methyl]-phenyl)-acrylic acid methyl ester hydrochloride salt comprising the steps
of:

(a) combining 2-methyltryptamine and (E)-3-(4- formyl-phenyl)—acryhc ac1d '
methyl ester to form an adm1xture

(b) stirring the admixture for a time and at a temperature sufficient to form an
imine intermediate; and

(c) reducing the imine intermediate to form the (E)-3-(4-{[2-(2-m¢thyl-lH-‘indo‘l-3‘-
yb)-ethylamino]-methyl}-phenyl)-acrylic acid methyl ester hydrochloride salt. ‘

21. The method of claim 20, wherein the temperature of step (a) ranges from about

20°C to about 25°C.

22. The method of claim 20, wherein the 2-methyltryptamine and the (E)-3-(4-

- formyl-phenyl)-acrylic acid methyl ester are dissolved in methanol in step (a). ‘



(c) reducing the imne internediate to formthe
(E)-3-(4-{[2-(2-nmethyl -1 Hindol -3- yl)-ethyl am no]
Wwo p@rhyd7)s phenyl ) -acrylic acid nethyl ester PCT/US2007/070564
~hydrochloride salt. 2 1. The method of clai m 20,
wherein the tenperature of step (a) ranges from about
20C to about 25C. 22. The -r#t-hod of claim 20, wherein
the 2-nethyltryptanine and the (E)-3-(4- :
fornyl -phenyl)-acrylic acid nmethyl ester are dissol ved
in nmethanol in step (a).23. The nmethod of claim 20,

AT ARSI Pt e G o 3B g of
téfrhgeraﬁ&mﬂ ﬁ%ffdr@hﬁ&@%t&ﬁlﬁﬁ@%”@tep (c) conprises the

steps of: (cl) cooling the adm xture; (c2) adding
sodi um borohydride to the adm xture; and (c3)

0 rﬁl‘e%{lﬂ?c} gfﬁq@ﬂ'ﬁgt reeejfr\{vI stte{)] (¢ %g)rrn%%rs]els%e Sub- scteps ofo

precipi

({;I)?cobﬁng‘rﬂiemydhnktt&d ndoI 3-yl)-ethylam no] nmet hyl ] - pheny
acrylic acjid peth ester _h drochloride salt. 25.
‘F eddingrodivay berphydsi 40 Reradmixiyre; gad admi xture i s

(0L PhRHe LR RGN R b pBe AR P D
@A 2metinatlH-mdof-3 gbjeethylamE0] inretisyl bphérmyD)- ey aci?d?mefﬂyb

n{s? H' f1 cl al 24 wherei n the sodi um borohydride in
S&b ¥,r8gh? added in portions. 28. The nethod of

cl ai m 24, vvher e| n the sodium borohydride in sub-step
(c2) is added over about 1 hour while the tenperature

35s Thgimathodhelrlaim 24, véhergin theadmatiore is dilged mathedobuent prior to
s '%%R The net hod of claim 24, wherein the sodium

’kl)loro );8 ide is added in solid form 30. The nethod of

claim 24, wherein sub-step (c3) is carried out after a

2Der| od of stirri ng the adni xture of  sub-step (c2).
6. The method of claim 24, whereln the admixture is cooled to a temperature of

about -1 5°C in sub-step (cl).

27. The method of claim 24, wherein the sodium borohydride in sub-step (c2) is
added in portions.

28. The method of claim 24, wherein the sodium borohydride in sub-step (c2) is
added over about 1 hour while the temperature is maintained at a range from about-
~15°C to about —10°C. -

29. The method of claim 24, wherein the sodium b_orohydride is added in solid

form..

30. The method of claim 24, wherein sub-step (c3) is carried out af_ter'a period of

stirring the admixture of sub-step (c2).

31. The method of claim 24, wherem sub-step (c3) is performed by slow addition

of the admixture to pre-cooled hydrochloric acid.



31. The nethod of claim 24, wherein sub-step (c3) is
perfornmed by slow addition of the adm xture to

wee@aoohed hydrochl oric acid.32. The net hod oPCTUSI00T/070564
31, wherein the hydrochloric acid is cooled to a :
tenperature of about OC to about 5C. 33. The nethod of
cl aim 24, wherein sub-step-4X3) conprises the
sub-steps of: (c3a) heating the adm xture of sub-step
(c2); (c3b) adding water to the adm xture; and (ch)
addi ng hydrochloric acid to the adm xture to’

. rreteﬁ%ﬁqh{;tﬁé(? énjgt% ng?;{ kal{eg'%ﬁ Ql%e l}xdro loric acid is co§led toa

tefimpelayiré opitemy 09C acabolut §°Gci d net hyl. ester
hydrochl oride salt. 34. The nethod of claim 33,
wherein the adm xture is heated to a tenperature

IRNB e BT ABRHE4, e h QuRH (B WBp AR e @@&%;&dofpf
time out m’nutes in sub-step Fc a) . % . . The
(n&a)ﬂwdtmg the ladinmt@®, of whigstep ic2)at er i s added sl ow y :

GG aRR T Bttt i 33 wherci  che P
@Yéréaﬁmgqgkl?ocﬁwri@ deRl BYELHAROPOLA prBaBitatd (E)- iméfﬁggzhod o

of “cl ai wherein the hydrochloric acid’is a
- wothyl- thedcrlfﬁdyla%ﬂlyimn@}-mamutphrnﬂ)-hcxwhs aciggnetiTyl@ster

lﬁ’%‘a&g@%cfesc a|m35 wherein a first portion of

{6 ¢ acid i s added over about 1 hour and a
second portion of hydrochloric acid is added over
about 30 m nutes. 39. The nethad of claim 20 further
Yonite methed pheaisn 33, whergiathecadpixtrg isdiepigd th tepperagure .-

I

rp e PR 0°C WA e el BFARTR e BFILRH 35 e
1ﬁhebﬂummdﬁﬂof cIa|n139 mhereln step (d) conprises the
sub-steps of:(dl) heating the suspension formed when.
the imne internediate is reduced in step (O ; (d2)

%st '1)‘He' Mehb A6 WP S5 SIRAeiA watdd §s SRIER %ro%\tly bfter petidlott P

‘stirring the admixture of sub-step (c3a).
36. The method of claim 33, wherein the hydrochloric acid is added in portions.

37. The method of claim 34, wherein the hydrochlobric acid is added over a period

of time of about 1.5 hours.

38. The method of claim 35 , wherein a first portion of hydrochloric acid is added
over about 1 hour and a second portion of hydrochloric acid is added over about 30

minutes.
39.. The method of claim 20 further comprising the step of (d) crystallizing the
- (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-ethylamino]-methyl}-phenyl)-acrylic acid

methyl ester hydrochloride salt.

40. The method of claim 39, wherein step (d) comprises the sub-steps of:



(d3) cooling the suspension; and (d4) stirring the
suspension at the tenperature of sub-step (d3). 41
wab@7met7od of cl ai m 40, wherein the tenperat uP€r/v82007/070564
sub-step (dl) ranges from about 600C to about 65C. 42.
The net hod ‘of claim40, wherein the tenperature of
sub-step (d3) ranges fromalput -15 0C to about -10 -
OC. 43. The nmethod of claim40, wherein sub-steps (dl)
. through (d4) are repeated one or nore tinmes. 44. The -
(de) heating fthecduapensiv fhumedrehenctbapminsiintgrméikiate issededed (i ptep
I solating (E)-3-(4- ‘
_ @iz-(z-nethyl-lFLindoIe3-yl)-ethylanino]-nethyl]4pheny
,dcri)z)_aﬁfm kife suSp&hsivRtahite taaﬁ@fam?e/@lﬂmrm(ysuqig salt. 45.
he nethod of cl ai m 40, erein step (e) conprises the
@3bcantimgshosuspension; fd t eri ng t he suspensi on of step

{d% Stg% Bgﬂﬁeé)s?e%% Prér%?%/}?teq ?rp'p ?rﬁ%lgf Q%S-u)ll)fsfeipe(td%{il ani noj - met h

yl']- phenyl)-acrylic acid nethyl ester hydrochloride
salt. 46, The nethod of claim45, wherein a f({' [ ter
thkEheapethpd gficlapm dswharelp thetemperaturg of gib-stapy (d1Ar3pges Hgm

%}Ju{@b’dd@, olE4RYl tryptam ne conprising the steps of:
a

providing an adm xture of phenyl hydrazi ne and
5-chl oro- 2- pentanone in ethanol at a first-

r at s o (D) di et | to the adm d
SECTEE PR et A bt B inetfik o sl [ Byt fom
stk DESEhabohta-10P€. r esi dual sol ution; and (e) cooling
the residual solution to form 2-nethyltryptam ne. 48.

The method of claim47, wherein step (a) conprises the

BT FRpd O RErR O TR oo By T Blen e aprgptcgome

dromarettangser at ure rangi ng from about 300C to about
40Q0C; ' :
. 44, The méthod of claim 40 further comprising the step of (e) isolating (E)-3-(4-
{[2-(2-methyl-1H-indol-3-yl)-ethylamino] -methyl]-phenyl)-acrylic acid methyl
ester hydrochloride salt.

45. The method of claim 40, whereirj step (e) comprises the sub-steps of:
(el) filtering the suspension of step (d); and

* (€2) drying the (E)-3--(4-{[2-(2-methyl-1H-indol-3-yl)—ethylamino] -methyl]-
phenyl)-acrylic acid mvethy.l ester hydrochloride salt.

46. The method of claim 45, wherein a filter cake obtained in sub-step (el) is

washed.

~ 47. A method of making 2-methyltryptamine compfising the steps of:
(a) providing an admixture of phenylhydrazine and 5-chloro-2-pentanone in
ethanol at a first temperature; |
(b) adding ethanol to the admixture and refluxing the mixture;

(c) distilling ethanol; -



(a3) holding the reaction at a tenperature ranging
from about 35C to about 45C, while
WG20he708 2- pent anone i s added to the reacti onPEI/KS200B070564
and (a4) holding the reaction for a period of about 30
mnutes at the tenperature of step (a3). 49. The
“met hod of claim47, whereitthe reaction mixture is
i mredi ately warnmed to reflux and held for 50 m nutes.
50. The nmethod of claim47, wherein the reaction '
(@) adding watr tothleecsidual s@iumn,@n@er ature over a period of

SR SRR A SR b i Riog] o 1 ea 5o,

The nmet hod of claim47, wherein distillation is
conti nued and additional water is added to the

4% sThamethad of dlpian 47, whereip stepdp) qaaprisssthe sHersieR:hod of

GATR e LOG R o IERRSRER: ubghatlh 0" 5 o0, B o @
@QﬁWﬁhﬂiﬁg fites o@tonae amémpéragre targiap épnoibout 80°C walbatii 405C;

and purifying the 2-nethyltryptam ne. 55. The method
@B) holdingt eamaéuaﬁe@p@rpm(ef l)angm&;fmns alout A&° (s tanbopepyC,

' th t t ol uene;
YVI"% 51 Bﬂr%\' 'pﬁﬁpagﬂ%e % aﬁeﬁfgl{?‘l’r ¥ é"% Ilﬁlggur washi ng .
Gah)ah&dﬁigtthe/fehét)mi ffh perivd Mhb‘oﬁ{ 3emenutesad (liedpmgpentung of step
the 2-nethyltryptam ne. 56. The nethod of claim55,
(®Berein cold toluene is used in step (O. 57. The
met hod of claim55, wherein drying is acconplished
under vacuumat 450C until a loss on drying of < 1%is
4ht Thewadtho8 8f claimré? hwhiereih tlmfeactg)n mixture is 1mmed1ately warmed

(E th | Hi ndol | t hyl
We‘%’ﬂ %"dp\{‘F[éﬁ%%(rzsoggquc ac:g ?ret hyIy zasf:ery am noj - |

hydr ochl oride salt conprising the steps of: (a)
conbi ni ntghpz met hyl t ryptam ne and
$ &) Thye thathod ofiplaimKény grelaahcytqa@tlcabma(ture is cooled to room

tempefamre over a penod‘of about 20 minutes prior to step (c).
51. The method of claim 47, wherein ethanol is partially distilléd;

52. The method of claim 47, wherein distillation is continued and additional water

is added to the residual mixture prior to step (e).

53; The method of c_laim .47, wherein the residual solution is cooled toa

temperature of less than about 25°C.

54. The method of claim 47 further comprising the step of:
(f) isolating and purifying the 2-methyltryptamine.

 55. The method of claim 54, wherein step (f) comprises the sub-steps of:
(f1) washing the residual solution with toluene;
(£2) isolating the 2-methyltryptamine; |
(f3) washing the 2-methyltryptamine with toluene; and



methyl ester to forman adm xture; (b) stirring the

adm xture for a tinme and at a tenperature sufficient
W@ 2007044T18N i mione internediate; (c) reduci ng tPET/UKINE070564
~internediate; and (d) seeding to formthe

(E)-3-(4-{[2-(2-nethyl -1 Hindol -3-yl)-ethyl am no] -

met hyl ] - phenyl ) -acrylic aciZ®nmethyl ester

hydrochl oride salt. 59. The nethod of claim 58,

wherein the tenperature of step (a) ranges from about
(#00itying thehdmetipditypt@dineThe met hod of cl ai m 58, wherein

the 2-nethyltryptam ne and the (E)-3-(4-

fornyl - phenyl ) -acrylic acid nethyl ester are dissolved
361 TRiM&ned of ¢laigt 85, wWikrein Golll. tollbge ¥RisEDIh stdp @3 )ai m 58,

wherein the adm xture in step (b) is stirred for about -

30 mnutes at a tenperature ranging from about 20 to

PP o A TR SRy

4540 utitill & doss oa Ayyiagl df 1d Ysdbtainddor ohydride to the
‘adm xture; and (c3) conbining the adm xture with
hydrochl ori c acid. 63. The nmet hod of claim58, wherein

8150 e of iy, B A R BO HEHAchD,  clilaminol,
melthiy N tpheryl)-acrybio heid nahyd estenipgirachliorédecfaltaooprising B steps

éﬁb-svtep (cl). 65. The nethod of claim62, wherein the
di um bor ohydride in sub-step (c2) is added in

@9EShBinthg ﬁﬁmth&hgyﬁaﬁiﬁe dn@{E)C3-2d-Forfni-p addylideid
h e

sodi um bor ohydri in sub-st'ep (c2) 'is added over
mbibyt estertio formpn admixheest enperature is maintai ned at a

(AR R Fer SR s e Py
ihé thtérafediate;
(©) reducihg the imine intermediate; and
(d) seeding to form the (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)-ethylamino]-
. methyl]-phéhyl)-acfylic acid methyl ester hydrochloride salt_. |

59. The method of claim 58, wherein the temperature of step (a) ranges from about
20°C to about 25°C. |

o 60. The method of claim 58, wherein the 2-methyltryptamine and the (E)-3-(4-

-formyl-phenyl)-acrylic acid methyl ester are dissolved in methanol in step (a).

61. The method of claim 58, wherein the admixture in step (b) is stirred for about

30 minutes at a temperature ranging from about 20 to about 25°C.

62. The method of claim 58, wherein step () comprises the sub-stepsvof:
(c1) cooling the admixture;
(c2) adding sodium borohydride to the admixture; and

(c3) combining the admixture with hydrochloric acid.



68. The nethod of claim62, wherein sub-step (c3) is
perfornmed by slow addition of the adm xture to
wee@neohed hydrochloric acid. 69. The net hod PET/TEBOTV70564
68, wherein the hydrochloric acid is cooled to a
‘tenperature of about OC to about 5C. ' 70. The nethod of
“claim69, wherein sub-step-2%3) conprises the
sub-steps of: (c3a) heating the adm xture of sub- step
(c2); (c3b) adding water to the adm xture; and (c3c)
68d dTegméhdd of tlhima 58, velwdrein ttloe admmxamnsmluted wifh soléng prior to
thod f- claim70, wherein the adm xture is heated to
)ature rangi ng from about 200C to about 250C .
over a perlod of time of about 25 mnutes in sub-step

(c3a).72. The method of claim 70, wherein water is
G dBt wethod pf elfine 62.avhesein gl askmixture isi aegled e a semporatyrecof

£ a 3. The nethod of claim 70, wherein
%?gg‘ﬁt)ﬁd?dgﬁ}l%ﬁ% )(.‘élald is added in portions. 74. The

met hod of cl ar m 58 ‘Wherein step (d) conprises t he
sub-steps of: heat i n%Pthe suspen5| on formed when

¢heThemadod af elﬁméz,awherﬁ@ eEndisg bprohydmge incpt szeaiy?-) 15
%%%?1&?%&? suspensi on at the tenperature of sub-step |

cooling the suspension; and (d4) stirring
. the suspension at the tenperature of sub-step (d3).

46T Bpthotio) ceEm Sfouheregdhe SR PRI 0P P AR
ddbied WIET &ollt 1 H&ﬁﬂﬁ@hé‘téﬁi&r@ﬁmﬁg RrafiftfiRed #)rah@B&H about
from about - OC to about -100C. 77. The nethod of

elifﬂ’tp'ahzs)utwﬁéi’@l n sub-steps (dlI') through (d4) are
repeated one or nore tinmes. 78. The nethod of cl ai m 7
1 further conprising the step of (e) isolating

- 6F) The fnéthod of claim 62, wherein the sodium borohydnde is added in solid

form.

68. The method of claim 62, wherein sub-step (c3) is pefformed by slow addition

of the admixture to pre-cooled hydrochloric acid.

69. The method of claim 68, wherein the hydrochloric acid is cooled to a

temperature of about 0°C to ébout 5°C.

70. The method of claim 69, wherein sub-step (c3) comprises the sub-steps of:
(c3a) heating the admixture of sub-step (c2); |
(c3b) adding water to the admixture; and

(c3c) adding hydrochloric acid to the admixture.

71. The method of claim 70, wherein the admixture is heated to a temperature
- ranging from about 20°C to about 25°C over a period of time of about 25 minutes

in sub-step (c3a).



{[2-(2-nethyl -1 Hindol -3-yl)-ethyl am no] - net hyl ] - pheny
| )-acrylic acid nethyl ester hydrochloride salt.
WO 2007/146718 _ , PCT/US2007/070564

-30-

72. The method of claim 70, wherein water is added sldwly after a period of

stirring the admixture-of sub-step (c3a).
* 73. The method of claim 70, wherein the hydrochloric acid is added in porti'ons.

74. The method of claim 58, wherein step (d) comprises the sub-steps of:

>(d1) heating the suspension formed when the imine intermediate is reduced in step
(©); | |

(d2) stirring the suspension at the temperature of sub-step (d1); -

(d3) cooling the suspension; and '

(d4) stirring the suspension at the temperature of sub-step (d3).

75. The method of claim 74, wherein the temperature of sub-step (d1) is abvoutv
65°C. - '

76. The method of claim 74, wherein the t_emperature of sub-step (d3) ranges from
~ about —15°C to about —10°C.

77. The method of claim 71, wherein sub-steps (d1) through (d4) are repeated one

or more times.

78. The method of claim 71 further comprising the step of (e) isolating (E)-3-(4-
{[2-(2-methyl-1H-indol-3-yl)-ethylamino]-methyl]-phenyl)-acrylic acid methyl

ester hydrochloride salt.



