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WD 2005/ 035496 PCT/ US2004/ 032086 5 PROCESS FOR THE
PREPARATI ON OF N- AM NO SUBSTI TUTED HETEROCYCLI C
WwOQREEMES 10 BACKGROUND OF THE | NVENTI ON  Fi eCu/ustoorheose
I nvention The present invention relates to a process
of N-arninating a series of nitrogen containing
het erocyclic conpounds. Mre specifically, the present
invention relates to an 15 inproved process for the
preparation of N-am no-indoles by the N-am nation of
i ndol es. This invention also relates to an inproved
process for the preparation of
N-(n-propyl)-N(3-fluoro-
4-pyridinyl)-1H 3-net hyl -indol -1-am ne and the product
derived therefrom Description of the Prior Art
Various N-am no substituted nitrogen heterocyclic

c g;ggéﬁgg PN TIPE PREPRR AFION OF NAMRK 81S

cly Ul Ul gdlll C L.Ull'p'DUIlbb, VAIIT CTI
are primrily SRIERMCNICIIIRCONIPOIINBSP! i cations
anong many ot her uses. A class of nitrogen

het erocyclic conpounds of particular inportance is
N-am no indoles. It has been reported in the
literature that the N-am nation of indoles and other
nitrogen heterocycles, such as carbazol es and
pyrroles, can typically be perforned by the
portionw se dHiBAHIE ! KNTIQN| f oni ¢ 25

Fieldof‘ﬁ{eqn‘ge'ﬁ%f‘) to the indole in the presence of an excess
of potassrum hydroxide in a solvent such as

dihgeprayant anvemsibg ere(ddd)to §eBofds EX aNPhBatid@®iseridd pf nitrogen
_Natsune, M Tetrahedron Letters 1974, 461. A simlar
containipg hetproeycdin qompasads: e Mpty seerifinglle, thef presrab ireeniien relates to an
improvggzy%’cﬁgqgr {he reg'ara‘%'on Fé?ftﬁ%n%)—i d%*(lja%%zf i ﬂr-%\%‘aﬂ?x? Bf indoles. This
Theése references are |ncorporal}e herei n by reference
inventibi alsb Rethtes @M iiryved3Prdoesseeihe friar&heve NEMpreIEAN-(3-flucro-
met hod has several limtations and i s not. advant ageous

4-pyridingt)- 18 -pethdaindel- bamane gud/ibe prodyct guvesthgreiiomndol es

Descri %%%?i&%lﬂ OI\MI“Eh respect to the large scale and ‘
—@mma-m-arfv—synt hesi s of N-am noi ndol es. For instance,
t\hgiop® N-hitel Riebsattid irdflo@h héteroM21Z00ShPSn@e6have been used as
) PCT/ US2004/ 032086 2 hygroscopi c. HOSA as a solid poses
intermqsiades 18 e maRpipgurecrl aplareety ©hPIZAREdIOPIRSHENS, yWhighere primarily used
. : r er r S :
in phafp G0 ol BRub, RoRR R o BT RS ERRS R heterocycic

compothiR® dfhetidaler ipAsdrthatd ¥s NtAxginprindiles. ¥ hes Beenakported in the literature
typically in the |ow | evels of around 40 percent,
that the N-amination of indoles and other nitrogen heterocycles, such as carbazoles and

pyrroles, can typically be performed by the portionwise addition of hydroxylamine-O-sulfonic
acid (FHIOSA}) to the indole in the presence of an excess of potassium hydroxide in a solvent
such as dimethylformamide (DMF), see for example, Somei, M.; Natsume, M. Tetrahedron
Letters 1974, 461. A similar N-amination procedure, for example, of indoles is described in
U. S. Patent No. 5,459,274, both of these references are incorporated herein by reference in
their entirety.

However, the above mentioned method has several limitations and is not advantageous
for the preparation of several of the IN-aminoindoles especially with respect to the large scale

and commercial synthesis of N-aminoindoles. For instance, the portionwise addition of the
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and are often variabl e dependi ng upon the surface area
and quality of potassium hydroxide 5 enployed and the
wo 3disloadsbpn efficiency of the reaction nedi umpdPuSicos/n32086

this process is not suitable for a scale-up
operation. Most inportantly, generally, a | arge excess
of the base is used thus necessitating undue waste

hygrosc%hﬁﬂ‘i@gk ﬁ@@ﬁ;&:@é g%bwﬁy b As 7R DbERBcAN A MBI kIR, B reaction
the product, thus rendering this process uneconom ca

has to Beocarded omnerder httemgensis monditionh asulinganbewocegiabty nsegiclds of
in the ljterature tha]fql N- am nat.i qQn of

the progiuck-a metoally-che PrdvEt ¥Eis are pacadlyp fisglogute velsioh graHeg A0 percent,
| S . .

and are, SRR ERERGAL Bl YL SBlRec e 300 RETNY YGRS foronice

employd® 2nd ithe agipaiont effictaceiof thy reaftienemedivihn iTheis, this process is not

) entirety. The inorgani c_bases disclosed therein .

suitablej 198 |a sgaletiipdorsxatipns - Mosinppranthyt generalhd 2 Iatsgrokeged the base is

i ne. | £ cal ; :
w84 KL RS P g FRFBLLIR ks e DaBoPAFGScap of e
productPihus rendbdign@ausof e dhedromial faeamsetd vheationf HOSA

and an 15 aqueous sol ution of_ sodium hydroxide to an

Hdaealse been disclosedan thedidgriumeyhat Apminasion ofipgearasthylepgimine can
_ . o | s ) | _ '
be carefi 36608 SORA | e el R 2P ol soflcnl PR mpiporaagiy bese, oo
for exatnpics BPIEES Apmicsar Nol © 209 SR aiebipor@ad heiene by Whfleednce in its
IS a stronger. base than_ various other nitrogen

entiretyhe {lip dogiertie ks dinslased bereins inchiflsi Budroxislen #F oilkali metals and
hydroxi@gg P laﬁ{%ﬁng tegirth lrﬁetal%.p' égeaf'cglg), 3n tHgle fo@@s%,r Etefl &gﬁgé&lt that N-
yirel'dsare very Tow.  ~ AC Bf dr Y, Fe TS & nee or

aminatidh caBe EAMPEOVED VNI NOR S feddig: OF AMiquebisdhgtfon of HOSA and an
ni trogen contai ni ggr heterocyclic conpounds. As noted .
aqueousyselpgion  ofe sodivim RpARKideo e rinh aquscse yolitione ehpisaamsthyisneimine.
Howevérggh?res; ﬁog&eﬁs,g\é%e st S1a ]&f’led;dlrénh r%i[ﬁ]}” lgggﬂéeﬁ&ig%dr}a{ag{aﬁ%%giscussed hereinabove
and in &RNRAURESproleRs is §eaifit) ©. hdtanlekitlaRin®e] WHRES a stronger base than
~ Cenerally, N-alkylation of the am no group can be
various @ffpqringlgoges etaiesyrlc apmpoKRydsasichds 4a¢eles sathzalgs, pyrroles, etc. In
. |l oal kane .| esenc ase. e SiC
spite of Bl e FRR CpkPBER LSRRI ER ot Pfeop kIR R for an
improvéﬂ"%@ﬁﬁ@ ffiheNdeniphesiiet Sittogstitdrtiifinktererbdielic compaiddag
al kyl ati on of the heterocyclic ring, and therefore,
A g@lofask abpws; thgbNeamise gl fregene hefpiocrclicucorgpoymgls ssgt foped serve as

useful igge%?n?di gé‘ 'forI e %Qa%io%gof f\f’-‘&?gl%}nlﬂi g%a#s()%P %éﬁfa%ﬁgg ?%@ég&d& for

erate undué “si Froduc sSuc

examplé, Matali@eainb andigesdi Gea&aTy ON-dlRyIstedn 6f tHeh@hindngtip 8l Be carried
for an industrial scale-up operation. 30 Thus it_is
out usinghaw bjkaleting Reertisgch gy dalqabimne dn phopregencg feqbase. However, such

.h ' i. | €
s TR R B o0 g BLAT B A o
competilg bIRE0Abf M&ogﬁlﬂctﬁﬁgﬁ ah& tHeReTbred AreOkt Aetiradle, &8 for example
e

i nvention toy{)rovi > a process for the N-ani mation of )
U. 3. Pafient Bgehdhd2 - o &y efdifor.osmsbialicdationprogesses alio geapaptegmdue side

productsb %ch ng 'ﬁf{fﬁp %aﬁc{]e% tﬁlétan@eﬁotb%%t 515190%2!8 Iolf %endering them unsuitable for an
industrial scale-up operation.
Thus it is an object of this invention to provide a new homogeneous process for the N-

amination of a variety of nitrogen heterocyclic compounds.
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conpounds are prepared in high yields and in high
purity. It is also an object of this invention to
wopneademea new N-al kyl ati on process whi ch doegcThiSB®i/032086

result in any side productg thus offering high purity

N-al kyl am no heterocyclic conmpounds. O her objects

and further scope of the applicability of the present

iIhiﬂeﬁMhem amviobject @feﬁﬁn@vamimn emtprévidenatrecede tfai thedN-amination of
: crlptlontof ] o SUMMARY OF THE | NVENTION 10 |t
nitrogef CeFRAC ks BN OY RnY PP ATEABICI e whergby, e Rgpiag-heterocyclic

b an be carried out in

compogﬁioa?r%gl%ﬁﬁﬁaﬁ{ﬂ ?J el anf AR ﬁ?&ﬂﬂﬁjg

eous um usi ng ni c base and an
At Baidocansajsce of thisinvbntés i@ nprapidetd eves di-Mefiktion pte8essiwhich does
accordance wth one aspect_ of the present invention,
not repbrie pRY pidsipaRMcE Hiisc efering ht&"ile DyFitsh N-alliybmise heterocyclic
ound of the formula Il: R2 (Rm<) R N NH2 15
e process of this aspect of the invention conprises

. tOResf objeciwiang BitBHS scopd)of] theShﬁ@éBﬂhty FSBE WrkeAt dhvention will

COmMpo

hydr oxyl am ne- O-sul foni c aci d A) 1S prepared in a
becom%@nnamrt&omt@aﬁl@téﬂ%tﬂea@mhon(ﬂg)fo AWstep (b), a sol ution

of aswtableg = kable or gani c

solvent. (c) | T—of—a conpound of

thead Q‘Icmﬂlﬁelh ﬂoﬁncprtﬁiial\ﬁﬂniﬂhn@nsﬂf taabbﬁet'gzgf Qﬁtﬁﬁi&hcheterocychc

sol vent . &Rm<Z) 1 RN H(l); (d) Finally, in
ComPO@*tdépCBPd')’e C@Wé Sk Gﬂl%ho@?mé m@gmepsm&)ana@rgamné)ase and an

b dde
orgamc s% \}éﬁt gﬁce}g%ss ?oqlg sglrvg%% ?Jﬁ')lésﬂza ?%/C%{ oanf:%gutgl &nﬁtaf‘l?fﬁt of the present
1nvent1@1i eRaE smbrbwdsd £ProCess foré pRepdrstidnadfaitdmpoand bt haFbanula II:
reacti on vessel at a suitable reaction tenperature to
provide the 25 conpound of fBsrmula (I1) in high
purity and high vyiel
| US2004/ 032086 (R) h

The process of this aspect of the invention comprises the following steps:

(a) In step (a), a solution of hydroxylamine-O-sulfonic acid (HOSA) is prepared in a
suitable organic solvent.

(b) In step (b), a solution of a suitable base is prepared in a suitable organic solvent.

(c) In step (c), a solution of a compound of the formula I is prepared in a suitable

organic solvent.

(R)q \ R

N
H

®;

(d) Finally, in step (d), the solution prepared in step (a) and the solution prepared in
step (b) are added simultaneously and proportionally to the solution prepared in step (c), which
is taken in a suitable reaction vessel at a suitable reaction temperature to provide the

compound of formula (IT) in high purity and high yields.
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R is hydrogen, Cl-C4-alkyl, d -C4-al koxy, benzyl oxy or

fluoroal kyl or fluoroal koxy of the fornmula CLHXFy or
woQeddsEwsWherein n is an integer from1l to 4pCrUSS008032086

integer fromO to 8 y is an integer from1l to 9 and

sumof x and y 5 is 2n+l; Rl and R2 are the sanme or

different and are each independently selected from

hyeeegen, Cl-C4-al kyl, O -C4-al koxy, benzyl oxy or

fluoroal kyl or fluoroal koxy of the fornula CnHXFH or

AnHXEy Wdestn Krisradlyli ntCederakesm pepsylaxy xof sflugroalkyl or

Sum om ey of oo i SRRH LM s B from 1

W th the ¢3¢ ROmicdePIBmtPtoB] ¢k dhiiegar fonl I achend 5@RME x and y
a C5-CSCyclic ring;, and mislor2. I'n another aspect
of thiis2nhlention there is also provided anot her

P AR o preathbaeert R ohERERt: o Fic SBPONBELOlebIR stocted from
aspectpy@foge ,5CIt®§a1ik§‘1‘,’ @iu(?zpﬁllk6ﬁﬁ'ﬂfehﬁﬁ§x§ Bleﬂlﬁ&bhlﬁw'od}qmoroalkoxy

steps. 'In'step (a), a solution of hydroxylam ne- '
sul f onifsheafsiraukic.thFeon@ bl ovhelsin # &y gnuingeger fom 1 to 4, x is an

descri.bed rei,n s prepared in syj tapl e rgani ¢ .

o verttieepirast Do by B8 b3l i P et L AROLE 3ng s o
PEERAT RY thinAoSdihdraliie i Gaibofi at&Rb & MhicH the§! LD aftSohed form a
the solution prepared in step (a) is contacted

si mul tGrepyeligringadnd proportional ly with the sol ution
prepared in iteg (b) at a suitable reaction
t enper8t ur é5t 820 provi de the conpound of fornula (I1)

iR Hoefer Ridpdch YoranR AvaioH ehdds is QY picRided dRotheR%ro@Rsl for the
m are as defined above. In yet another aspect of this
preparatipnenftai compohed ef the ferimin Pr vwdederdbed hsrae.eThe processing this aspect of
. _preparatian o onpound of -the formul a |V: ) .
the 1nYeﬂ}1 | )cpmpnﬁgs %eafﬂﬁgv_v ng %gaps(l \%1 s%%?al)hatsm@ogs e]&xm%)fylanune—o-
sulfonicRid MENLhABouddSr BE $62SNal NKOA4ESbdd Rerbial ik Pipakd i) a suitable
solution of “hydroxyl am ne-Osulfonic acid in a .
organie wolvasl elnostemth)ca solutiemtofamn duitebde begei igrpreffared suh tsaitdtde organic
soiveni? aSI% Xt\le)p 2(8)0? eogo ﬁ 1(()5n %(r:t;rp/agg qg%tgg 2(%)8613 c%ntacted simultaneously and
proportionally with the solution prepared in step (b) at a suitable reaction temperature to
provide the compound of formula (IT) in high purity and high yields. Wherein R, Ry, R, and
m are as defined above.
In yet another aspect of this invention there is also provided a process for the
preparation of a compound of the formula I'V:

R,

(R N R
N
o
N

ﬁ/RPJ

R
4 V)

In this aspect of the invention, the process involves the following. A solution of

hydroxylamine-O-sulfonic acid in a suitable organic solvent and a solution of a suitable base
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in a suitable organic solvent are added sinultaneously
and proportionally to a solution of a conpound of the
wof2009mss&el , as described herein, in a suitabl ecengamis®szoss
solvent at a suitable reastion tenperature wherein
the conpound of the formula (1), as described herein,
is taken in a suitable reaction vessel. This reaction
in a suRabl¢i HgmicsEl0ameM ddRl difeltdreioilyaadd propagiodSIE td B%@lutlon of a
5 herern. The resulting N-am no-indole conpound (I1)
compoprd phéhe fosmutack as lesdiibed dawin, etic visvHable psgdnic gplventaat a suitable

reactiofy BRI R ABCHERESRnF Bf st ST (1 dpisrigeRhergip, s taken in

a SUlta}Bg rez@f6n ReREIS ’ﬂﬁs RetdeHoRBaVE codlpbund Bf A3 BAFIRATRLEdescribed
the same or different and are each independently

herein.sel ect ed from hydrogen or G- CGd-alkyl. Finally, in
fthIS ent ontere s al so

t I ect
sty e dofRsomhand JERIhE e 52 g aaapton vese
with o mfdialeP R (g © <R><> z NRE N-R (OP
, 4 (V) 5°In this aspect of the i nventi on,
the process involves the foHpwi ng steps: In step (a),
the conpound of fornul adﬁé as described herein is
first prepared essentially Il owi ng the procedures
of the above nenti oned enbodifent .(Iihat is, a sol ution

of hydroxyl am ne-0-sul f oni c acid in a suitable or ganic
t0 provigt e FemBRRIORT MW} @¥)-ofV haresniiR. dbk B2, 4R ajerpsglefined above, and

I
Ry and 30 OSBRI SRLAERL oy B LARGIRLY 1en or
Cs-alksfiormula | in a suitable organic solvent at a suitable

reacti on tenperature wherein the conpound of the
Gratiy @ Yof pnother asRec of by R BOR, therg 1§ akée Brqvided 3 process for the

U I Thi s reaction provides a
preparaglgh'bf‘gngmg@ﬁﬁ]dﬁﬁbo Oﬁﬁﬁﬂ(}l ) as descri bedpher ein. The

resultlng N-am no-indol e conppund (I1) is then reacted
in the sane reaction yessel Miih a

(VD).

In this aspect of the invention, the process involves the following steps:

In step (a), the compound of formula (IV) as described herein is first prepared
essentially following the procedures of the above mentioned embodiment. That is, a solution
of hydroxylamine-O-sulfonic acid in a suitable organic solvent and a solution of a suitable
base in a suitable organic solvent is added simultaneously and proportionally to a solution of a
compound of the formula I in a suitable organic solvent at a suitable reaction temperature
wherein the compound of the formula (I), as described herein, is taken in a suitable reaction
vessel. This reaction provides a compound of the formula () as described herein. The
resulting N-amino-indole compound (II) is then reacted in the same reaction vessel with a

compound of the formula (IMT) to provide a compound of formula (IV).




10

15

20

conmpound of the forrmula (I11) to provide a conpound of
formula (1V). WO 2005/ 035496 PCT/ US2004/032086 6 In
woemssdy of this process of the invention, tRer/Us2004/032086
conmpound of forrmula (IV) i reacted wth a suitable
reduci ng agent to provide a conpound of fornula (V):
Rz (R'a" /I RN1 HNYR3 R4 Finally, in step
(h?)steﬁf(b} bf SiPpo6&S f the fventh &Y, aRE icBpohille of mmﬂqugfls reacted
is 5 then reacted with a conpound of
with a mwn |r@du(cmg| agentyo prejde a aqmpoynd)qs fonvmuly (Vi t he
presence of hydrochloric acig,to provide the conpound
of formula (VI) as its hydrgthloride. Wierein R R1,
R2, R3, R4 and m are de rlbed above. R5 is
hydrogen, nitroR)an halX Cl . 4al kyl ,
Cl. 4al kanoyl am no, 4al K'anoyl ami no, 10
phenyl car bonyl am no, al kyl j}'w no or
phenyl - C1- 4al kyl am no; X islhalogen; nis 1 or 2 and p
is Oorl. Yet in another gﬁﬂ ct ok this invention
there is also provided a conpopnd éf the fornmula
(1'V), wherein said substituents are as descri bed
herein with the proviso that wWhen R and are
hydrogen, R4 is not hydrogen or nethyl. 1% /DETAI LED
| £T. I
R o (i X 10 sl UG5 oBRpSRE QR (V) s
then reexqureils h compalindbf alkddpthvln feliDdes net hyl and et hyl
groups, and straight-chained or branched propyl and
butyl groups. Partf¢ul ar al kyl groups are nethyl,

ethyl, n-propyl, i yl and tert-butyl. Derived
expressi on such as RIxy", "phenyl 20

Cl. 4- al kyl am no", ' o-d _4-al kyl ",

"Cl. 4- al kyl am no", no- or di-Cl.4-al kyl am noCd _4-

© (VID

in the presence of hydrochloric acid to provide the compound of formula (VI) as its

hydrochloride. Wherein R, R1, Rz, R3, R4 and m are as described above. Rjs is hydrogen,
nitro, amino, halogen, Ciqalkyl, Cj_salkanoylamino, phenyl-C;.salkanoylaming,
phenylcarbonylamino, alkylamino or phenyl-C;_salkylamino; X is halogen; nis 1 or 2 and p is
Oorl.

Yet in another aspect of this invention there is also provided a compound of the
formula (IV), wherein said substituents are as described herein with the proviso that when R
and Rj are hydrogen, R4 is not hydrogen or methyl.

DETAILED DESCRIPTION OF THE INVENTION

The terms as used herein have the following meanings:

As used herein, the expression "Ci4-alkyl” includes methyl and ethyl groups, and
straight-chained or branched propyl and butyl groups. Particular alkyl groups are methyl,
ethyl, n-propyl, isopropyl and tert-butyl. Derived expression such as "C;4-alkoxy", "phenyl-

" "

Cy.q4-alkylamino”, "amino-Cj4-alkyl", "Cis-alkylamino”, "mono- or di-C;.4-alkylaminoC;4-
alkyl", "diphenyl-C;4-alkyl", "phenyl-C;4-alkyl", "phenylcarboyl-Cis-alkyl" and "phenoxy-

C;.4-alkyl" are to be construed accordingly.
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al kyl ", "di phenyl -Cl1. 4-al kyl", "phenyl -C14-al kyl ",

"phenyl car boyl - Cl. 4-al kyl " and "phenoxy- Cl. 4-al kyl"
woab®b9ebe construed accordingly. WO 2005/ 035880us2004/032086

PCT/ US2004/ 032086 7 As used herein, the expression

"Cl. 6- al kanoyl " shall have the sanme neaning as "Cl. 6-

acyl", which can also be represented structurally as

"AR- 36 héreh elieespression “Cl.Sllainkyll’ shsll loeé ittreshnitemesding as “Cy6-
. Additi onail I % "Cl.5-al kyl carbonyl,” shal| nean_sane as

acyl”, wich. e@ydiso SpdEpEs@s] fructergly @5 o BCO-shaiberenBait a Cis-alkyl as

- I, Rk €l r v ealls nQy.l., :
cefined RS A REER ML, 00 S G Mony D AT H caffc WAL Specifically,
“Cre-alyll _sfald Qytbax Yakdey,| 'écetjilQ)r_ﬁﬂﬁh(kﬁn@fb%ﬁoﬂp"u-butano 1, etc. Derived
"phenyl - CL6- al kangyl am no" are to be construe
d

x>2 113 . LI 11

a
expresienscel Ay (G1+aylersed Grerayloxyelhd e X predliapaylamino”, “phenyl-Cie-
“Cl. 6nperfluor |" that all of the hydrogen -
atano e B CLUELAREY w0

group~are replaced with fluorine
AsOlied HebdinlSthe akpiessiex apl-pérflunobiied” nidain R r st ! Irgdmgen
and pent af | uoroet hyl, and strai ght-chained or branche
atoms h]egﬁi(gfalkyb 5P o pp| teplecech withf flupsing bagoyls, Tlustrative examples include
. nd fl woropent vl d_tridecafluorohexyl S.
it B RGE o BT I KEERnBIEER 2y BRprgtipgroprops

nonaflueeshtyl U Qﬁd@%ﬂ@(ﬁr@?ﬁﬂjﬂy and ASdataREbroBELYIN grdus. BRI @SH leRpiression,
"heteroaryl" includes all of the known heteroatom

"Crs-pedlereitiiony . i torbgtconstiugd inecardinglRepr esent at i ve
- e ered heteroaryl Ladical.s .include.f n
?ﬁ %s%&eserm? !e O%Wgeﬁs)s/%n wgelr% | ’1ryic§u.odé§ raglofﬂ;/ ?l?ey iG'IOWIl heteroatom
comajn&ggr@é@hwd radicilsd ReplettntatVeaZ feitebeted HERbY raditdistii@ude furanyl,
. 15 like. Representative 6-nenbered heteroaryl radicals
thienyl jon ghiophenply pyapivk|isopyyelvdapiranplyl. igpidanelyl, wyrzolyl, thiazolyl, and the

e B A A S U S, .

- pyrimidisd] fRhSn{INeliassiesl, hrnmeflikeaniicals.PeReprelingdtiveadples of bicyclic

i ndolyl, quinolinyl, isoquinolinyl, and the Iike
heteroaryd dadieals inchsle kangofueanal, ihenzaibioByanys édetyly geinelingd,yispauinolinyl,
andthei clru gﬁi all of the known heteroatom 20 contai ning
&@‘&? %di cal s. Representati ve 5- nenebered

hatiREQ GXedie tha Gxprbkson MRERycIE el fahy AIf WF aRY known heteroatom
_tetrahydrot hi ophenyl, pyrrolidinyl, 2-thiazolinyl, )
containingt cx¢licd rredinglaz ol Bepresentgtivaahi tepsberast ieteraengle tradicals include

TNk 0 W g
tetrahydrBb@aBIRNald el likeNRepRSedtitkR. 6-YaEhBPated HebRbeycle radicals include
het erocycle radicals include, without Iimtation,

piperidi@z}, PiR@_IEﬁiﬂY,L m‘ebdhw,,thi@n@z@kpﬁnyl], and the Iikc?. Various other heterocycle
i B S P B o B SO o e

2-y1, anBh@4McardM hnd eklOlikeNs used herein, "patient” neans a
war m bl coded ani mal, such as for exanpl e rat, mce,

ddgjegent ar ShalgUinpens oplage,, fluemel hpeemadiodach as humans.

As used herein, "patient” means a warm blooded animal, such as for example rat, mice,
dogs, cats, guinea pigs, and primates such as humans.

The term "pharmaceutically acceptable salts" as used herein means that the salts of the
compounds of the present invention can be used in medicinal preparations. Other salts may,
however, be useful in the preparation of the compounds according to the invention or of their

pharmaceutically acceptable salts.  Suitable pharmaceutically acceptable salts of the
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The term "pharmaceutically acceptable salts" as used
herein neans that the salts of the 30 conpounds of
wolhes/psesent i nvention can be used in nedici NBET/US2004/032086
preparations. OQher salts smy, however, be useful in
the preparation of the conmpounds according to the
invention or of their pharnmaceutically acceptable
compoBilstaf thiSuivieatib:einplvas agia aadition bdltk veBRARLAD Fer es:ainbfc & formed by
t he WD 2005/ 035496 PCT/ US2004/ 032086 8 conpounds of
mixingt Ri splitippeef i ha ¢omtoude agerrdingdén ttheninyantien whitteln selption of a

f d f t.he
pharmaeg R AR BIanpGoif sUe ety erony i a s Prdtousguf oo e ecie
methar@sulfMa! ABiEE PLiyRiRdAy¥hAEREPIE® | 28idagh-folasiRulsnic acid, fumaric acid,

hydrochl oric acid, hydrobromic acid, sulfuric acid,
maleic aeidhhydrexyrhdeic acik imlic zclﬂy@p@bmménminﬁ@amd auiadg acid, acetic

wid, g H5 e e R, SaneE ST, SR PRORETAe A0, Phenylaceti

acid, b&fi@ﬁ:' RUE o%ﬁlhcgacuﬂlc%@%lﬁ @ﬁbﬁ’c acitf, %15(8011@&:'1(9 1actRl defd Y vic acid,
acid, cinnam c acid, 2-p enoxyben20| C aC|

malonibyegidh xgaidemiwiacidaci ghogpheriy lagiclet iIihe aclddmetﬂmﬁs csuaki a$, sodium
tr| acid, tartaric Cld

monohgcﬁ'sgénc@rgapges ‘;ed'm W’fﬁﬁ%ﬂlr& El{oaen S Pt&rﬁae %Ls)é%g formed Also, the
salts socf%flﬁ&f‘fnﬁy gféséht%ﬁhﬁ% SRI8L hiCdiagdid saﬂ‘ﬁncﬁ@dn%x‘fﬁ@ Eﬁhex%@ Yy &rated or

such as sodi um nonohydrogen orthophosphat e and
can be paistsinlyramydroge Fushérimre wdwre thesonysouinds pethe iAvedion carry an

sitic St L B TRV CBESE R AL 25 BN St e
salts, ecga@oﬁﬁms %g&ﬁ@i\hﬁlshﬂs ANOVAL ieh nfetht E‘a‘?ﬂ’s”@rg cal\ﬂﬁ% 8r hid@nesium

ounds he invéntion carry an acidic noiety,
salts; amcmeﬂta Bbrenquihaithradmblei om@nlicyh godsg ptealvjueteszry anmmmnmfsaltmy

clude alkali nmetal  salts : m tass
gﬁ?t"'%pre%ﬂl%laqt‘ﬁso%‘ﬂp‘?rﬁ ’ﬁ@t%}w@gqe%@ g5° ‘i‘,lgjrseﬁ’ﬁﬁ% Grt the idividual
molecu’f@é%@ts&% o inSthe RRnBab] Bt HRETREM 1D u%‘é aﬁysgﬁcallg it includes

organi ¢ |igands, e.g. quaternary ammoni
mirror Tinagexpreasi that ‘ast eswedysoowsed "dues ta gelastabng esymonsait center,
for all_jsomers of the individual . nol ecul es that
(enantigmers), HF’S? FHEPYH %ﬁ’f’%ﬁr%&ﬁ O they dpyenLpp Rossess two or more

asym%@%%nte;@ Rh a% ailitibMAlUIES as %ﬁé@feois@ﬁ&% Imn individual

hat are us formed 'due to at | east one asymetric
molecudns hay exisi &n mdmezmme iseinersVibsiteanthe S:mmpd}a,n@ls‘taan cannplmmgls of this

to the invention gsess two or acgsa/mn?
1nvent1%ma¥re§1$t i @);nﬂ.gy SHEVS P AR §,trq_f,:;}1 ly nct forms that are in rapid
equilibnASE&REBh  aPhBBmeR! RERedA M déﬂ@krsp%% (Sfotlaﬁt% e?émclude
trans

may exl st as geonretrlc I soners (cis Siml a
keto-enokr taatomers mpbemd kel thitpsers) Neigns O-aximgy (@NIBETS) rnnane-enannne

tautomqrﬁa?tgrafgolfp Hﬁ% pladegoéﬁ% shta{) Hﬁhﬁ{:ﬁgg%ﬁf%& %ﬁ{q?%ﬁereof in any

9 ReAr R tBhvenfighOmer s
proportidiHd Bflotpa KRR ARAMIE bt XA G By b O e S v,
Hn hrlnmmd crnsep theatet reutstituted” nie -c:@memphtedt mimtmiesall penmsmble
is to be understood that all such isoners

substltqqugtqué%aq%g}%ungﬁ I fewns the el Wbaﬂ@%%%%%@ herein,
the ternfdulbsufdd® nRER0 S i Eelaewlﬂ'{ &‘gae&tmbpé’ SskifRnts 1gd%3695é?ﬁ’19 selected

sense, 1e term SU stitu I's contenpl ate
from thengramge cadsistingr off €5kddkyd, Cygalkenyl, Cigperfluoroatkyl, phenyl, hydroxy,
-CO;H, an ester, an amide, C;-Csalkoxy, Ci-Cgthioalkyl, C;-Cgperfluoroalkoxy, -NH,, Cl, Br,

I, F, -NH-lower alkyl, and -N(lower alkyl),. However, any of the other suitable substituents

known to one skilled in the art can also be used in these embodiments.
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substituents of organic conpounds. In a few of the
speci fic enbodi nents as disclosed herein, the term
w0 260s/ms4406 ut ed” neans substituted with one or POI/ES2004/032086
substituents independentlysselected fromthe group
consi sting of Cl.6al kyl, C2.6al kenyl,
Cl . 6perfluoroal kyl, phenyl, hydroxy, 30 -CO2H, an
ERlsGh ac@RdARE 48th thl plb@dekdPone abpectdF MioalveMdion there is provided a
Cl - Coperfluoroal koxy, -NH2, d, Br, I, F, -NHIower
process dibiktft prepactioNo! @ wedietn bkNHnEno kidwiireied hetepoaytlic ermpaunds. Thus
sui t abl ubstituents, kno to one skilled i he ar
in  broRd pDEPSh U6 TSR HYHESER SRBHEP RERCOmPPPE g ottufs (1A) can
L 2 i j el.
be used P e i A Ao ory L Y S EPARAR Schem
there is provided a prBdess for the preparation of a
vari ety of- N-am no substituted heterocyclic conpounds.
Thus in @a"byoad-asgect of this inavéntionp~amy nitrogen
het erocy¢l i cmunﬂ of—t+e>f or frul Y cay be used
to prepare.the .Léspondi ng N ant.no-Qet graeyclic
compounds as iown in Schenme 1. 5 Sche 1 NN H NH
(IA) (I I'A) Regresentative exanpl es of ygpnocyclic
nitrogen heterqgcyclic compounds of formufa (1A) that
can be enpl oyé'& in the process of thi {Mnventi on

RSB0 PEebb Ol hEbPen, BRI Sthnas o fomut
(TA) that,cén IretduhPdRidein the drdcetd bREA trvandohhiaclife,| Wigout any limitation,

Representative exanples of bicyclic nitrogen )
substitufedtasrumeyhstifutecopimde myszeoke, foidaanle, {2A-thazplst 1.24nirigeole and the

. enpl oyed in t process of this invent.ion include,

ke, REPRseFve 5P BEBRGRR: Mookt Relstath et pgute 0

that canh %oélﬁp10§6d 3n the Prodes@ 2R - thiRdR]venti B4 inBRxde MRS By 4imitation,
5, 6 or 7-aza- indazole, benzim dazol e,

substituted ordinsizhstivdisl, éndeied 4v &r 6 oug-ase-tnstole,spwmei indazole, 4, 5, 6 or 7-aza-

mcuao R FIEITS 4 e s e BF SR B BUATRS, e
like. R{s]%ieﬁeﬂka%vé leRAdmpies bp @ﬁcggﬁélwnﬁt%ﬁsmb@f&%che_cb oRERCETSBriahla (JA)

s invention include, thout any lTimtation, R
that cam (Hss einployed inrthe rpotess iof uhisdinveniibnziockder withpiioary limitation,

.. known het er tom substituted carbazol es f1ned
substita o e ey elp s R, R e ioum PR toazoles.
As defil§PHerlbMabiR, GRP 6f Blc pROVE: silRifubARCEars BDked it 8@ case of above

het er ocycl i ¢ conmpounds provi ded such substituents are

mentioned tsubsiteed deterbeyelia tomprangs praddechuahhsubsiigetatarpnot Igerfered
ecific enbodi ment of this invention there

. Thus in.a.s
with th?’l@"ﬁﬁ%%@@dg‘é@ﬁ%bess for the preparation of a
PREPRUNEhRifid BebdBMBM! & #his invention there is provided a process for the

preparation of a compound of the formula I:

R,

1

(R N—p
\

NH
2 m

The process of this aspect of the invention comprises the following sieps:
(a) In step (a), a solution of hydroxylamine-O-sulfonic acid (HOSA) is prepared in a

snitable organic solvent.
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R2 (Rm\ I \ R N | NH2 (f The process of this
aspect of the invention conprises the follow ng steps:
wokaosobgyegt ep (a), a sol ution of _ PCT/US2004/032086
hydr oxyl am ne- O-sul fonic agid (HOSA) is prepared in a

25 suitabl e organic solvent. WD 2005/ 035496

PCT/ US2004/ 032086 10 (b) In step (b), a solution of a

S laldpabR aselutien Pf & Paitdik hade & Hepatalihea Qigdl dtganic solvent.

solvent. (c) In step (c), a solution of a conmpound of

t@elnf HePnit)a 2| sofuioprda pempeundzristhe famtaela bisgprapared in a suitable
i SO t. R (RmI \ RL N H(l); 5 (d) Finally, in

Or"‘amcsé%cle e%F'd), the solution prepared in step (a) and the
solution prepared in step (b) gre added
si mul t aneously and proporti onal to the solution

prepared in step (Céﬁ : |w\taken in a suitable
reaction vessel at &lsu pachi on tenperature to
provi de the conpound o ormNa (I1) in high purity
and high yields. Wierein: 10H is hydragen,
Cl-4-al kyl, Ci1-C4-al koxy, benzyl oxy orfl uoroal kyl or
fiduminerRy, ke siepold),the sblafion baeple BN ¥tePr (2 end HE-Yo ek 8fdjbared in
nis an integer froml to E, X IS an integer from

step (b} aye gddeg simuligmeputle gast propertipnallygo thegobitsamprspaigd singfepy (c), which

R2 are the s ifferent and . are

is ke Ut ket vESF b8 SR eploh GFBRmREE 8 froviae he

compofiad &4oahidy () 16l higpaitk axd high§rzdsl oxy or fluoroal kyl or
f 1 uor oal koxy of {:t@lﬂi]% f%rrrulg gUHXFy or OC' HXFy wherein

WVhaseign integer from1l to 4, x is an F integer fromO

10 51 byl DLl IR gt o

?It g gs ﬂgg%daﬂdoﬁ‘z? of iRYfoAh@a &, HAGR O E SLR) Jhefin §56 4& hrlt6ger from 1
to 4, X is an integer from O to 8, y is an integer from 1 to 9 and sum of x and y
1s 2n+1;

R; and R, are the same or different and are each independently selected from
hydrogen, C,-Cj-alkyl, Cl—C4—a1koxy, benzyloxy or fluoroalkyl or fiuoroalkoxy
of the formula CELI-I,[Fy or OC,H,F, wherein n is an integer from 1 to 4, x is an
integer from O to 8, y is an integer from 1 to 9 and sum of x and y is 2n+1; or

R; and Ry taken together with the carbon atoms to which they are attached form a
Cs-Cgeyclic ring; and
m islor2.

It is to be noted that the compound of formula (I} can be prepared using the steps as
described hereinabove, not necessarily in different reaction vessels but may be in the same
reaction vessel essentially using these steps. Also, the order in which the reactants are added
can be altered if necessary by changing the order of steps.

In one aspect of the process of this invention, any suitable organic solvent known to
one skilled in the art can be employed in steps (a) and (b) of the process of this invention.
Specific types of organic solvents that may be employed include broadly polar aprotic solvents

as well as a variety of non-polar aprotic solvents or mixtures thereof. As used herein, aprotic
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20 mis | or 2. It is to be noted that the conpound of
formula (I1) can be prepared using the steps as
wodesans4ed her ei nabove, not necessarily in di PEewsSnN4032086
reaction vessels but may hie in the sanme reaction
vessel essentially using these steps. Al so, the order
in which the reactants are added can be altered if
orgamm esleslﬁamyaﬂsyth@thﬂrilIn@ﬁhérfbﬁp@tcdﬁﬂmﬁ:fr reP ProtdR dcBeRHE Generally,
ect of the process of this invention, any suitable
anO‘ilCcﬁp ﬁiS@r%@pxﬁeﬂuttalP&n pvwtepsda) adebiRf the prodess efhidisinyersion.

SRR ol 50 s GBERCES Befors o i

inventibhat Iﬁ@l}tfdfbe ey ed dnpcl uggitionadl WRRkpARSIRE Ge  (NMP),
solvents as well as a variety of non- pol ar aprotic

N, N-digwsthpifiormaroideniDMED; dimethgr asofamidks (Aéd) hdimedthyl mhﬁomidedDMSO)
2005/ 03549 4/ 03 086 ,,11 orgapic soI

S20
hexamglGy Shciporycy SR Dnan o MEHORS6 thess: wibgts in any
propor@&E&hh Olso $LES : g@g&d’ %’ﬁ%l@i bP n§1? lpé!ﬁ.g p%zﬁ‘ﬁ@ sOIE Stl?ﬁhéde without

suitable in s ocess 0
hmtamonyteﬂah}@mfuraﬂe{'fﬁfﬁ$enhmnw a—fmpmmpj Eesrobduna pth@r iand the like. Various
s that .are able int SS

S T TN SN
dlchlorl?btﬂﬁieh YhPHERE 'cgh BR6 B @Hﬁoered Sy A EMOBWEQQ}?Q%I and non-

DMF), dinethyl acetam d di met sul
polar sQlWiB@)spch e} exghe, MdB/}hhpIamtd:ec@l—MEﬁ\))ga caupibyelie
tures of. these solvents in an prop rtions
Axiand s, SHBFOGF 05 e TVER L MAZeS e T BleLitelb ) e brocess of
this 1m%ﬁ{1¥r? nG%nérﬂﬂ ude b‘ﬁéettﬁﬁ’t%tan Hrfng' a'b@ﬁt' iy 'rec%lﬁ):1 daeﬂ%gﬁ %BH b8 8mployed
(T , hexane, n-heptane trol eum t he
in this $tep<ef thb’arocoasssof tlmalmganmt eltl issgphemby adwsamdigeass to use an orgamc base
chloro t hane, oroform carbon tetr chlorlde
in this ifépd?seﬁffl Het A q%?ﬁ?j“ﬂ“ﬁ%‘ Fisehid @aw sopat élﬁ?ﬂ%ﬁ‘?@d ‘Thus, the
reactiof Héﬁ BetafiedBLnald fin H en860% fﬁ&ﬂl@ﬁ ?ﬂgdcﬂﬂgn i)%s%rwhmh is having a
sol vents, such as NWT hexane, eptane, etc. ca
pK, valag solelst abmq:llthg/mhe afshat of edpletib moper oiebd withistsiep of the process of
his i invention utilizes a base in the step (b) of the
this InVERUA s of  this invention. Generally, any base that
SafaH 'oP@nﬁ;bE’ééE b id §8Y Hﬂc‘f&lcaﬁlt ﬂﬁﬁil@&@?ﬁ.ﬁ?ﬁ@éi?&%feiﬁéamples of

In this step of the process of this invention.
suitablegelketing Imetaidulintidge dusludo wittmuadindtaiani, dithmse nidhoxide, lthium

45 SR e e D S,
sodiumC %bfo%gxﬂlét sbfiufh RATBGRRERY %o@%&tﬂrp '?n?thaxi"i‘lgd d%o{tjeggxiuﬁﬁ ethoxide,

basé which is having a pKa'value at [east a
potassuga m@pa.g)omhbt pmiﬁssmmdtelrtebutmdmroesmml thethbridencdshirs efogjtle, cesium
I nvention. Suitable qrganic

roces t hi
isopropfide ‘F%fuw HFE %‘é‘i"é‘&e A titelllh 4 REFHH OfOrEImIaPRER] |98, s be
a t tal
cmpieyBLETPLES iy e g Kl gl bl S, i
metal a]dtbhrdx ithe pradiioé ufnhe@nmessaﬁxhldmvehumhl um tert - but oxi de,
]snodl um m%t hoxi de, sodi um et hoxi de

step (¢) of the process of this invention, the solvent used is also an aprotic solvent.
Any of the aprotic solvents listed above may be used in this step of the process of this
invention. The same solvent as that used in steps (a) and (b) may be employed in this step as
well. For instance, such aprotic solvents include, without limitation, NMP, DMF, DMAc, and

the like, and/or mixtures thereof.
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sodi um i sopropoxi de, sodiumtert-butoxide, potassium
nmet hoxi de, potassi um et hoxi de, potassium
WOIZE3ePexi de, potassiumtert-butoxide, cesi URTT/US2004/032086
nmet hoxi de, cesium et hoxi daz cesi um i sopropoxide,
cesiumtert-butoxide, and the like. A m xture of
organi ¢ bases can also be 25 enployed. It has been
faunef tateaptip EshpeathRl haP WiXirde Aoupakd iatdnaded Yesult can be
suitabl e al kaline netal alkoxide in the practice of
employeddn preauessss of thishinyertiope ficnenally,| syitghle peacidn démperature may be in -

e ool P U B R ” i BHBL S Ss idafl rom
about BROVE 2B 402 45 8 tdblt fodaSrySER RO brdcB & BeRsveRfiol. NiEen more

i nvention. The sanme solvent as that used in steps (a)
suitablpnidie (thictimaterbperatapd Gpedabout OAT o shept 25°C3hapebe enfpboyed in the

poses) B e RO A0 S 9 it 1 e
i et 9 -l JS / :

R e T e

superambient tetperatundse thde i, hizbed tha smonbempemplrey epl t © mefileterperature of

pr ocesg of h[gf i nvention. Cenerally, suitable
the solyegtmay ?\elﬁlgfﬁ’ﬁ ‘ature may be in the range of
i Be AR 813 prbQs& TP HER bnVeRARE [ALAE &P outF Rfih WASLARELambAR of th
re 8ti on tepr;persature ?%ng a[)out -S%Hto agoutﬁ%gcmlns o e
base. Bariihsthice, the basa myy batpréshet iprancassmobf flinsabicnteintiotento about 10

Even re 5 suitably,. the reactjon tenmperature from .
moles g geetyece g ¢ %mlpfzé’é ?f&mi@ai CHPEEF FI¢ Rafe Mgt b pssent in an
I -
smounE O Rt By ek PP e S Ao AR fomta

order td empyesud therpeocgenali thisliyvention.ease the rate of reaction.

(Ehu_s[, [ T—I certain instances superanbient tenperatures,
irgtlanys HORAy epresaph ip pH6m TRrpet whep eampgsed gvitly he gpmpound of
t V :

formuld QY23 B tpfralty ack R B B hec Tk M ERhAUE e A HOSA in the
processwoft thisainvantiors Menetadivhntageoutie, it has eow Feen fovatdiriee onlynsbout two

base %e present in _an amount of from about 1 nole .
molar %e%%bfer}%o O Isigffacent torprings abpuh ey teghlis o dl @ragtice of this
inventidPr mula 1. However, the base may be present in an

anount of from about 3 nole to about 6 noles with

Taé eomagmgtod thdreactbompwilutibne breparetih ateps (2) arnelr @@ withothe reactant

f this invention. 15 Simlarly

Solutiorﬁ%res[&yﬁt%u%} e ot B ahy B KBOR I thodiba tesath Fof instance,
Withom; gﬁiﬁ@&ﬁ%ﬂﬂg c:Bfltactﬁr%Ir fHJEt%p ((H?anma thd e@&ﬂﬁﬁailﬂ ﬁo?onlt_j'&%s reactor

vant ageous to USE nore't nmof ar excess
wherein thet leectarps aeessitiofioushy fedi owbytieans oMbtadc mixing, e.g. static mixing
. advant ageous|y, it has_now been found that only about
with a Jigiied pasidgneedyBe 85 static ixng Fambined wathanloop sy $iem gr Ry Steans of a

ok U 854k, Lo SEMLE Sl LSy LOMGAEad
microreattepscanade amglofybd. Edointde reedivhanhay be worked-up in a continuous
manner or batch-wise by methods known in the art.

The contacting in step (d) can also be affected in a batch reactor. Any of the known
reactors that will bring about the desired result can be employed. For instance, in a batch

operation, the reaction solutions from steps (a) and (b) are fed into a reactor such as stirred

tank reactor, which contained the reaction solution from step {(c). Various modifications
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solution fromstep (c) can be carried out by any of
the known nmethods in the art. For instance, w thout
wolgsiobstos on, such contacting in step (d) may Perns2004/032086

performed in a continuous wBeactor wherein the

reactants are continuously fed, or by means of static

m xing, e.g. static mxing wth alimted residence
knownttd oRe gitillsd mtthe aftickn Bgusdthiaffeding thébe adbigions Y $48Abn Slutions in

by neans of a 25 microreactor. For this purpose,
thlsm%PfﬁlﬁsoPﬁWB@h static m xers, continuous reactors and

'Hscrﬁgr{tﬁ)%ga gérgm%%]veb %ar%lrlg t%(gﬂ% &15 20 | glﬂ gt?osr%ég T ccﬁn &F gpployed

in the BibcBRL FTOGhSs Kﬂ’@ﬂﬁbﬂ NFbh ersBinke, WituE ARY AGAitadbd, éﬁﬁ;ﬁbund of the
ﬂi can al so be affected in a batch reactor. Any o
formulg He whaksithR and Fatase Bydrbgen andiR: lbmeﬂg'l adobxt usduhndhspmess of this

t _can For ,.in a batch .30
imveniBECA bpBRPuh o PRI B, vE8icik RorEarto ke dpgthd wishdhe carbon
atoms t6b7)h1éﬁ thel/ @t AtficRe PfRACE Rz NG RSS! Arkfefdd ! cific examples of

reactor, which contained the reaction solution from

such C@necpm@s:)are vardesrbedduirdinabayve.o for WHt288550354@8d or unsubstituted
C‘(MMZOPCT/ L@ZOO /032086 13 known to one skilled in the art
Ao e TURIGYSS, “af fecting these additions of reaction

- $0labbthON fsgebt of Mhi§ RGRioRT théRSs Oa@ﬁarg dvﬂ:f&d ﬁ?otH&nEfoggs%dfor the

her ei nabove, various nitrogen heterocyclic conpo
preparagigm obe cemipotugde@.f the formak Ips amd@sisbeﬁfhemms Thepeotesoof thisoaspect of

o QRS AN L D 9, SR o b un 0
sulfonid"BéiHahd GREbRSouAa &F thd FdrR1LT AC&Seritdd ltlf!}élﬁ is ;[?(i‘gﬁﬁréc?fh aRuitable

conpound of Torrmula (1) wherein R and
organict @Q@ﬂheﬁn wieph(b),ree salalidgonf 2 astidaide bwewhlmd:patdxéyn arsmitable organic

or,m a .bhenzene r|n IS al sqQ preferred.
solventg i.ft 0 (ngg}?pls%lg Go P o udfrigs &PBiagiedy suliaperpsly and

10 ortﬂﬁﬁ RADOMR. sdi@fon PRpaRES s%éf)b | Ul 6iltaB1, tion t
p P unslﬁ%stltut ed coélr Ez)o le Iéan bg})en'p oyeadelieaIC qn temperature o

PIOVIdeathQ)t:'bmpomslpﬁchnnmlat(H] & hipl entifyand thigdr gields. 3Veerein R, R;, Ry, and
g 8 g anot her process for the preparation of a

m are a 8%58 A8°6f the fornula Il as described herein. The
R@ﬁﬁeﬁﬁ #Bbvd ProReRYI8RL IIR'Enanhﬁn'HéVc%ﬂ{édodht ?fﬂg ARESE thd eactors

| owm ng steps. In step (a), a solution o
known Iityd\eom'yl &ot imstace,switlioniany dovithtianda aticodrzalnctactor,t & eontinuous

; % as described he e|n| rbedlna

reacon, g e oo P Beie & 0o yRPlavesh TH5)b0te BEISE Qfifhpinvention

is pam@ll:ﬁr}y siahbR RASQnkyHePHAREE %ﬂnhaﬁzoﬁ SR h& EBH@ﬁﬂcﬁls ]s%rred tank
solvent. In step™(C), the solution prepared in st

reactor.(a) is contacted si nul taneously and proportional I y

P o Bhtearadbe FiveREor e o the Bhiemisootinciugetls 10 carry out
this reacftféahr@elh Be @Hp)oyeﬂ Mg szﬁ%ﬂ}t %@ ﬁlg"bbgjén‘bé'agkg&nb\éhqﬁfélﬁ‘above can

R2, "and mare as | ne gal n
also be amep rin dkis smfodithenti r@eﬁmralkynapranc belvews siiehl aa WIMP, DMF, or

us of the react
DMAc a5 des &begsflerezn are more su:ta%le solvents.

In this embodiment, the base used is the one which will bring about the intended result.
Any of the known bases can be employed. However, more suitably, the base such as an
organic base as described above can be used in this embodiment of the invention, Generally,

it is more suitable to use an organic base which is soluble in the reaction solvent employed as
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20 known in the art. For instance, w thout any
limtation, a stirred tank reactor, a continuous
WwOReBMBwe a mcroreactor, or a static m Xxer CpOTR€2004/632086
enpl oyed. The above procesg of the invention is
particularly suitable for carrying out the am nation
reaction in a continuous stirred tank reactor. In
describeli Ber&ifeieTe Ndpeeffict B fIe RF | &%amémb(asgé thite 20! MRBbR in this
that are suitable to carry out this reaction can
embodiseené mslusipedialivbetel alkoxtiddrugh aapd)tassfurm teet-wibxidat s as

scri bed her abov S ed ipn this
IE B clon e B i §haliEin s &2 d5F gE P e ke Rppperture that
will bn%bo&rthe %ﬁe@%sﬂﬁr%rgﬁ g@ %ﬁﬁf&%@#ﬁhg lentbliie %ﬁtﬂ? éfocess of this
solvents. Inthis e ase use |St
inventiomi cAlonitkiterbte] reg dbsrcubed HEralmbemeiegemeeaiw tsubadibyen®f to ambient
ses can oyed.  However, nore

t he known,
temperiifes 5 UG 1 4GV QUL BBAS 8bUG gaNerliohasHogsver, in certain
i enbodi nent of the
snuatm:ﬁﬁv ﬁtkﬁ%eﬂtt&ﬁg aﬁ%ﬁ?ﬁz}yﬁ&? érfétg?ﬂe&l’sﬁl table to use an
toghermrdasie gedrirally ddvastagachb & danrytdue thiemotéssrofaht ¥eBhtion with
enpl otgeg as WO g05/ 035496 PCTI US2004/ 032086 14
excess ORRG L haseeisay Acphen ¢qrppagscapith die epmppyathpformula (D).
I I [ [ '
More alfRRRbIT) S RIRrh e Tk &l onoBRA, SRYLLOREH Bglar cxcoss
of HOSA is siffidient taﬁ»png abaiteptibymoreulski Sidld: 1y nirdrh ebait 1 tnhdé to about
10 1anéxof tﬁg reaction tig;p%e}?ture that wll bring about
molgs, EXGeRt Shaats ek bF eup %@aﬁ%y@a berpresent i Apormenshof from
f p t i tee
it R RRE VRl rsReisd 1P h homuh drFihfes Thhs noved
hereinab@wqaeratures are swtabl eto carry out this process of
i’EIS i nvention. However, in certain _situatjons
FEF & %fnfiSREéhﬁé rBis uingentiony theres i BlsO eprRgVSpEda process for the
preparafigh bRSE (ﬁmdlo#ﬂll SHenghel |y advantageous to carry out
this process o e ITnvention with excess anmounts of
base as well as HOSA wherRconpared w th the conpound
of formula (I). br g advant ageously, as noted
above, even i Ry nt, only about two nol ar
excess of HOSA i's Yentito bri ng about optinmum
results. Simlarly, fromhabout 1 nole to about 10
nol es excess of base may be enpl oyed, but base may be
present in an anount of !ﬁpﬂ about 3 nole to about 6
t

noles with reference to cnmpound of fornmula | as
noted hereinabove. 15 In!yet another aspect of this
invention there is also pravided a pr p@ssfor t he

reparation of a conpound of the formila IV: R2 ~
ﬁmhls' agpect pf the invention, the process involves the following. A solution of

hydroxylamine-O-sulfonic acid in a suitable organic solvent and a solution of a suitable base
in a suitable organic solvent are added simultaneously and proportionally to a solution of a
compound of the formula I, as described herein, in a suitable organic solvent at a suitable
reaction temperature wherein the compound of the formula (I), as described herein, is taken in
a suitable reaction vessel, as described above. This reaction provides a compound of the
formula (IT) as described herein.

The resulting N-amino-indole compound (II) is then reacted in the same reaction vessel

with a compound of the formula (I):
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NR3 R4 (IV) In this aspect of the invention, the
process involves the followi ng. A solution of
wohMeRXpkan ne- O-sul fonic acid in a suitabl e prgarhd4/032086
solvent and a solution of @ suitable base 20 in a
sui tabl e organi c sol vent are added sinul taneously and
proportionally to a soluti on of a conpound of the

formula |, as described her in a suitable organic
solvent at a suitable rea on tenperature wherein

t he conpound of the for é{ as descri bed herein,
is taken in a suitable rea 4|on [

ssel, as descrlbed
above. This reaction provides a éﬁﬁhound of the

to provideashpolhd df 2 fIASAE (B WEEEINR, R, R 2dhers esédfinedabove,
N- am no-indol e conpound (I1) is then reacted in the

and R ey #re dle saone erelFetentuindiprecash ipdapandently selected fram khydrogen or

C-C 'ﬁf}ﬁy [): WD 2005/ 035496 PCT/ US2004/032086 15 3 114 to

1 vide a conmpound of the formula (1V). Werein R RI1,

BAhisdNdhotinidiR of TidRivERRR, ABAMEnaticA HRcARbuld ofil thhula )
sane or different and are each i ndependently sel ected

to comppradohipd fagua 4B is Cirighou| usinig, esEnkinally hnslaem@o@ﬂum@rﬂs degcribed

* above 11% Ell}%ﬂﬁ‘igfvie"f% Ix%['}gdl ﬁﬁgcg]&&aéia\(f)eﬁqgff toﬂl"l‘ﬁf %PFF ﬂ’e 50, Vents gases and

reactionC@§dI€ HeHbed 8baVG @RIRNIskdkd Yhi§ efibb@imenl. 0 Sadit 85 sﬁ‘tﬁe reactmn
descri bed above in the other two enbodiments of th

conditionpvedescohed abnys caalbe eofplashd dokememlsan fastis saneht such as NMP,

[ i on_yessel s descri bed above can he used.
DMF of Bt and R Rt S5 B ReasF i s RN e A HOSA at
temperafl@&C it RS ARQV8f Cfﬂﬁn%oﬁtrmb“ly %’ abloflt AeNEr@h . b@@mployed The
aprotic sol vent such as NMP, 10 DVMF or DVMAC and an

temperatire irihe rdvgs of fngvhebtest @)"é‘itaabmur%f@ i paviidudacyometeinedh HOSA

B SRS Bobo 0§ e ebBEh 400 e RS, B roses of
the invéroHewil dxEQR ﬁﬁ&kﬂts QE Hale ADOMN 29 Q{OgAp@rhEﬂ CHhBhled with the
preferred. Furthernore, as noted above, it 1Is

'compoug@ o€ fermiufa. gy aMDMagwudw asynaofad abiries eprobeths ahbodiment,

only ab I nv telég%ﬁ\gif gg)ﬁ B Zerltl? %cg %ag]oﬂ%ﬂf byﬂggtaggm\gg . aglmﬁaﬂy,

from ab611¢) 1 Iﬁ@lE 8o %&ﬁﬁ‘l@%ﬁﬂé’s%%essa& Bﬁe%ﬁa?%@‘é%xpl@;}éﬁn bﬁtnbatsg'rﬁay be
nbodi ment, only about two nolar excess of

present gufnf amoum©of fionh abhawg 3ahdato efpmit fummles Mﬂhtlsferﬁcmt(b ﬁlel opmpound
of formula I as noted hereinabove.

Advantageously, it has now been found that the reaction of the compound of formula
() with a compound of formula (II) can be carried out in the same reaction vessel by the
addition of compound of formula (IIT). Generally, the compound of formula (I} can be added
alone after the formation of compound of formula (JI). However, it may be advantageous to
add some organic or inorganic acids. Suitable organic acids include acetic acid, propanoic
acid, n-butyric acid, and the like. 1t has also been found that use of water with organic acid is
beneficial. Suitable inorganic acids include hydrochioric acid, nitric acid, sulfuric acid, and
the like. Generally, the acid is added to an amount such that the reaction medium is
maintained at a pH of about 4.

This addition reaction can generally be carried out at ambient temperatures, but

subambient to superambient temperatures can also be employed depending upon the type of

the compounds of formulae () and (TI) are employed. Generally, temperatures in the range
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fromabout 1 nole to about 10 nol es excess of base may

be enpl oyed, but base may be present in an anount of
Wof{gﬁ%s%ﬁm 3 nole to about 6 noles with Tefeﬁﬁ’i‘ﬁﬁ%%)ﬁ’mszosﬁ

the conpound of formula I{gas noted herei nabove.

Advant ageously, it has now been found that the

reacti on of the conpound of formula (11) with a

f f ' i
o o GERRYEEk gL IO e R, FAGhE i R AR 8 o
5°C to A @ hitQrefda@Ber i, pditi@ul &DROBIE émbebfid around 20°C is

(I'11) can be added alone after the formation of
preferradonpound of formula (1 T). However, it may be
vant ageous .to,..add.s organi ¢, or -i.ngr.gani ¢_aci.ds, .
o g ot et O et B8 Cabldee e BRsPan il frvention
Exampié® dCLih @5&%5%&& GnAGE wittsht t iRQithtidee ) vafoud agoRnS Bidehydes and
been found t'hat use of water with organic acid is
ketonesb e ispbeific adxanPlest afb blelehpdasgmalcleamithout moy diaitation, formaldehyde,
rochloric id, nitric i.d,. sulfuric i,d,. an
acetaldghie, | HEOPRRHGR by | HHESHARE adubauSEe Tty dpuraldehyde,
= hAenhEaaG! | AhilBR! KA foFBhiY fidled Alclude Rthout
phmndogﬁg%%ﬂﬁij{ ?ﬁis additﬁon reaction can ggnerally ge o a
limitatic@racétenc, ondthwtetiaibetent, diethybketbue, @sctophenong(enzophenone, and the
X ubanbient. to superanbient tenperatures.can also.he . .
ke BnfBgbaaeeRa g e ALY JHEEGE It e SRgRuRBd R fnvention
i i NfaHid kbinpdhfd SMRLAYRGIMSEner al |y,
Pmpwr{agfﬁpﬂ}é%egt%bééeﬂéﬁ’?% fdd | Smpohie SoReEY B
RCE/ LuBREO 441230 08 Ghis Lihvehtid, cam edpbodin®@r ©6 thiscmvert®@dGncludes a

producRRERA ST PP aBsg 0 B Bl PESr P L davergiie Specifihl the product
produc&?fr% iaEéHr%ﬂd VIR 150 {ploRBReEAHHE SnRinfUAds ABGideSR, R;, and Ry are
preferred. Various compounds of fornula (I11) can be
hydrogan i, aymdthyhathRsisptiode dMomfspedificallyy thetproduct peodErehiplaggordance
) of such conpounds include.ywthout. |inmitation, various
with i AL 16F S 3 Tt B orpdidepelel Bttt
ViRt | ' lin@hfioh thdrk 84 bR provided for th
?%%ﬁ { 1§§%§g%lﬁh&ga§g?cgéggﬁ§&g, proopi onal deh;%%v,l oc & process Tor 11
preparatiob of § carhpeinids thd Sorinld VE:al dehyde, benzal dehyde
phenyl acet al dehyde, and the |like. Suitable ketones for
this process include w thout Bny linitation, acetone,

net hyl et hyl ketone, hyl{ ket one, acet ophenone,
[ IR general, al dehydes

benzophenone, angR)t-he 3
are nore suitable fes ¥n this process of the

i nvention, propional d& yde“being nost suitable
conpound of forrmula (111). Ilin a fymf her aspect of this
i nvention, an enbodi t o g i nvention includes a
product produced in gccordance wth this process of
the invention. SpeciViic y, the product produced in
accordance with thi sNprgcegs,)of thts invention is
having R, Rl, antP)R4 are 15 %ydrogen, deé@Dnethyl and
R3 is ethyl. More specifically, the prod 'pr oduced

!lrpth?scéﬁﬂé& Yftife invention, the process involves the following steps:

In step (a) of this process embodiment of the invention, the compound of formula (IV)
as described hercin is first prepared essentially following the procedures of the above
mentioned embodiment. That is, a solution of hydroxylamine-O-sulfonic acid in a suitable
organic solvent and a solution of a suitable base in a suitable organic solvent are added
simultaneously and proportionally to a solution of a compound of the formula I in a suitable

organic solvent at a suitable reaction temperature wherein the compound of the formula (I), as
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with this process of the invention is
3-net hyl - N- (propylidene)-1Hindol-l-amne. Finally, in
woyeds/38wt her aspect of this invention there isCBUS®04/032086
provi ded a process for thag7 preparation of a conmpound
of the formula VI: 2 (RmR NR3 NR ~N(R5n 4
(Op (M). 20 In this aspect of the invention, the
describBll RERHS id AN taPadiBBichBbd et 9% zehaloatgﬁevle@s)a mpound of
hi's process enbodi nent of the iInvention e conpoun ing’
thefonnﬁlaf(ﬂ}m,deacr(ﬁe\f)herems descri bed herein is first prepared

essentjal | foIIo ng the praocedures of the above
AEFSHHRE fle Coﬂi%ﬁmfi &ID) i5 thep) gRstethinpihe same reaction vessel

. et ani c

with  QEARN bERL soﬁﬁhﬁ by A% Lo @l Bin 125
$itlistep tlb)eoibfh%phoCeﬁ @if \t,Bél tinwhéoaddie toRpoahdraf f@ReOUENVY is reacted
and proportionally to a solution of a compound of the

with a quifabhgreducingpgentde proxifiea copparidoiderpdatVat a suitabl e
reaction tenperature wherein ghe conpound of the
fornula (1), as WO 2005/ 0354 PCT/ US2004/ 032086 17
descri bed herein S a suitable reaction
vessel . This rea@;illn g conpound of the

ein.' The resul ti ng

N-am no-i ndol e conmpound (I1) is then reacted in the

same reaction vessel wt compound of the fornmula

(1111) to provide a conpo \Q\E(qnula(l\/) 51n
h

step (b) of this process of t i nYention, the
conpound of formula (1V) is reacted wth a suitable
reduci ng agent to provide a co‘ﬁpound of f&p)rrul a (Vv):
R (RmR N HNR 3 R4 '

Finally, in step (c) of this process of the invention, the compound of formula (V) is
then reacted with a compound of the formula (VII):

X
N
| (RS)n

p
N

|

© (VID)
in the presence of a suitable base in a suitable organic solvent to provide the compound of
formula (VI). The compound of the formula (V1) is optionally treated with an inorganic acid
such as hydrochloric acid to provide a salt (such as hydrochloride) of the compound of the
formula (VI). Wherein R, Ry, Ry, R3, R4 and m are as described above. Rs is hydrogen, nitro,
amino, halogen, Cyg-alkyl, C;.4-alkanoylamino, phenyl-C;_s-alkanoylamino,
phenylcarbonylamino, alkylamino or phenyl-Cj.4-alkylamino; X is halogen; nis I or 2 and p is
Oor L.

Again, it is to be understood that the steps discussed hereinabove are for illustrative
purposes only. The order in which these steps are carried out may be altered and/or one ore
more of these steps can be carried out simultaneously and/or concurrently. Thus, various
modifications of these steps also form part of this invention. More advantageously, all of
these steps can be carried out in the same reaction vessel in a single batch operation or in a

continuous reactor.
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Finally, in step (c) of this process of the invention,
the conpound of fornmula (V) is then reacted with a

woeeppaspg of the fornula (VI1): X (RS)n N 10pCoysmo4/032086
(M1) in the presence of agsuitable base in a suitable
organi ¢ solvent to provide the conmpound of fornula
(VI'). The conpound of the fornula (VI) is optionally

5Bk POLIBBLE 5 35 DS g
the armﬁﬁmﬁodfﬂﬂe &mpdidd of Psrhia (I)\{b)fom\(\ﬁféf &nipdind BY forlRala @B is carried

4 and m are as described above. R5 is hydrogen
out essermrtm}lp in 16 samiermannbnko gescribed abayay employing a solvent, preferably an

soroic Gy L BRRY LARY BSOS BB AT Woumd subambint

amblen%ggﬁgntgﬂ?é}aﬁk&yl amno; X is halogen; nis 1 or 2 and

Again, it is to be understood that the
@h@ pemgomeﬁéﬂ fhendandhoscefcamed fip then ¢anyerted fo,eompound of the

ot LSS50 g ors) St 0 o SR 2 P30 opppoma of

formula ?Qs ﬁés@ ed:'c?tﬁ)v@e TRE! feh&fbnOdHndftioild laha MBIl aBleadddiinds of the
ncur r ent hus, various nodifications of these

formuleS(E[Epﬁ‘e ﬂieasanfems mepxarmtdasf:ﬂbdfd agbovaventi on. Mre
advant ageously, all of  t teps ca carried .0
P ok erremndiznd P, G (1Y) & DRAGraBa s fompoind bl formula
). TORSE AR AT DSIOLER e 1 YR RBPIATRn o e
In genegrd [the tednttidrhenni trwanidcoayt msm@{lr@pof(th() kodwn K=V reducmg agents such
enbodi nent , he am nati , th ound of a
a5 the qey ieg WP 78 e OHPRSA QR AT RAoRS F S GHFRT- o <amples of
sultableb E‘édu@ﬁxlﬁe% cnfd | r)éld t\ﬁ@h&ﬁ”ﬁmﬁﬁﬂ&?r lifSud eRAGHIRNS BAAYE, sodium

Vent, préferabl’y an aprotic
borohydridey @ditilum&mb(ﬂg/dnd@ et gtmbﬂ yeetiv avidandionbamexyherghydogls, sodium

at around subambi ent to nt reaction
diacetox yhopehysfids- e§pcﬁl trtagmharo ?R@tﬁ% FOSUHY, gyapplinaro}g%inde, sodium-

ethanol{W&aiaﬁdtﬂﬁ%ﬁf%ﬂ@kﬁéﬂké° conmpound of the fornula

enera e same reaction vessel, by
Oeiagtriedging agéntshsucheasc ditpmoyinith afdrotidlonde dB(J:lSlnC}Hhin HMPA can

5o be GETmNGSe NEORB BRI FEEHRE A DN SOV SPHE Spplegnclude,
diboran{eh%o?cﬁ{ss &ecrc'o ﬂ?xgk%? gnasrle ucegﬂ%egﬁ%oh%lggﬁoﬁpﬁm P4-thioxane
complek pandran eﬂié}ate Fhits as dshiron ¢ cemptaxor bannbtaunﬁapomelﬁx such as
boron- a%ﬁlorﬂgl ngbgrrg)%-tggt btugf anls,n?noewn H)ro(l)'gnen%etﬁjszl clil?so%)po%y amine,  boron-N-
ethylmorpholine, boron-N-methylmorpholine, boron-morpholine, boron-piperidine, boron-
pyridine, boron-triethylamine, and boron-trimethylamine; a boron-phosphine complex such as
boron-tributylphosphine or boron-triphenylphosphine; a mixture of borohydrides such as
sodium borohydride and tetra-alkylammonium borohydride; a reagent which generates in sifu
borane, for example, a combination of sodium borohydride and iodine, sodium borohydride
and BFs-dietherate, sodium borohydride and chlorotrimethylsilane, tetra-alkylammonium
borohydride and an alkyl bromide such as n-butylbromide; etc. It has now been found that
sodium borohydride in the presence of glacial acetic acid is generally a more suitable reducing

agent in this step of the process of the invention.
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In general, the reduction can be carried out using any

of the known C=N reduci ng agents such as the one used
wotzggs/saddy for reducing a Schiff base, hydrazegeusresans2oses

i mne. Exanples of suitabl%e reduci ng agents incl ude,

without limtation, lithiumalum num hydride, sodium

15 borohydri de, sodi um borohydride and gl aci al acetic

"Beireduction ireariiands akylearrzdyot idthe mesthemof a suitable organic solvent.

di acet oxybor ohydri de, sodiumtriacet oxybor.ohydride

Typically gnagrAtic RS EHY dubkias thsoRficufRscabichirdpn ihyiare gikbimtp carry

out the ST LB SpaBfcl Amplc B it Pt ESAT YRR R itaron,
NMP, DMIS DM ac £THE oiestancy et mid stoh@he petiedganéthers anl @k $ike.be

enpl oyed.. Specific exanpl es include 20 di bor ane,
ety it hagearon bpeelousd diet agnigre af apaler syptic splyengand a non-

- -t hj n ( : r { :
o oG5 SIS BT gy SR, e s
Specific kXEORPIed NGTOdRICH, nBRIER- dfeEdlvdid Yhandd ithout limitation, NMP/heptane,

bor on- N- et hyl - di i sopropyl am ne, boron- N
NMP/hegariey| ABVIBIoIaam bethsh. NONIVhgianer pROFndeptane, and the  like.

. - or Lin bor,.on- pi I.dj [ on- rjdin .
pasticulff, AOREHRY Rl ot AR A BB Sy RO e Vs coratn
advantagl@ i thi P BRIBERI B theGRPdreden bl ¢haras redfaces considerably the foaming of the

oron-tributyl phosphi ne or boron-triphenyl phosphi ne; a
reagentsyi xt ure of borohydri des such as sodi um borohydri de
d ra-al ky [ I L de:; i
AHEER of RN D RO G o Bpb SRR M, O con
generallPbe @6t Bud Ay Wrhstar@ROthaOHIR] big@dhbon: By @Rited kddelt. Thus,
and BF3-di et herate, sodi um borohydride and _
subambigl| toragetieniee HpPsTdmaent eEpeRiErk ghmbAwrneled depending upon the

r ride and.a | k rom de.such_as .
e of Rl TR e aBofel. (RRALGL sdtietedihin s mpenp rom aboun
0°C to abai S0PCORI RRYBTd, dTehetdifed i daN egofof dh@h a8buRse td 40°C are
acid is generally a nore suitable reducing agent in

typicallyiemiployete g igmpergups & abaat ¥FCinpreferagnt i on. WO

TR TR o T A AV it chpther, Y ROt Bl st such as

hydroch18Hié BP ldc@iDaMihCsus@bléebid sucl P hodlok¥odp adiff M béncP4] @6 salts of
sol vent such as the one described herein is nore

compounslsj efavrewla (Far exe cogtellinge selidsuend dhuss papideSgemietiog to purify

componfi RS sl AR 3 55 RS Mo B e o
(VD) in ats@bse8Ra: rddelisOMAtHE LhRbourRl 6k thé Corkivke(vD.

Surprisingly, it has now been found that a m xture of
The gerckpn ap st dampeinderlt tha dermaula §W) cprobacarsiod pehwith a variety of

wwicine B AL BE Ry ST S PO LR B R ety
with a dSmfolh®of Ghe FOIMAN! SVINN Ghethen W O QUL add Piikad.i Fhamples of such
NMP/ hept ane, NMP/ hexane, NMP/ petrol eum et her,

compouryFyihig afivenuBMEVED Hagudm avithontl linkigationk §-chloropyridine, 4-chloro-3-
Particularly, .it has. now he fou .hat a m.xture of
fuoro-pygeie, it fim st R Eap R RS e Bukfes ©
ThBirSachRbR el dubén hiusdtic %lhdé- RotRat ad dsch 86l WeeSSrevious process

consi derably the foam ng of 't
step such as, without lhimitation, NMP, DMFE, DMAc, THF, heptane, hexane, toluene,

ey

petroleum ether, and the like, or in 2 mixture of a polar aprotic solvent and a non-polar solvent
such as without limitation, NMP/heptane, NMP/hexane, NMP/petroleum ether, DMF/hexane,

DMF/n-heptane, and the like. Varous other solvents can also be employed in this step of the
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reagents. The reduction of conpound of the fornula

(I'V) to conpound of the formula (V) can generally be
woeaisdzeMsout at any tenperature that woul d brpogusiow320ss

the desired result. Thus, 20subanbient to anbient to

super anbi ent tenperatures can be enpl oyed dependi ng

upon the 15 type of conpounds and reagents enpl oyed.

t &%%% TvBnik eat lad §8table 1hREs@RAHEINdOEhereal
process %’PﬂggouteﬂgS% is's |tab cév Tenperatures in theaa?ange of

solventssiein abbiy(2-mehbnyatDyledios, thesmfil ctiler,ydimeiblosy ether.Adioxane or THE;

t t f 30C
polar apregtarghlaerivps Saseabel heren ivch Spstuf RN TMEs ARRRASE pfiso: or
protic sC?lu %Htsascﬁc h dfn@ﬁ'{%&r B8l 1£cﬁ@&§a‘nﬂg A tehe kbt aMsS &€ hted, any

rochl orfc acr d. general, the salts of
combma%%rlc@m”ﬁﬁ&tﬁﬁb& dﬁfthésersﬁNeﬁts(dd)l zﬂsoebe: emploabd i ﬁ‘eplsdll}{, dlajs agagtion is

thus provide a nethod tq _purify co
cartied cfm;mmcath(: wgme solyers gaeh eOIé’dHV‘é ﬁ&ﬁ? a‘?dohftnﬁ’é‘
SR S o il A i
suitable Oﬂ%{bﬁge (igér’f@lgtumd)é?tés tﬁel%ermgwt(%tm Hhivar miedabxode, lithium
Wi vari ety ri dine derjvatjves o
ethoxide \Ylih)umdSl?RiP];@?ﬂ%tlttg‘?‘;ﬁb Eﬁﬁ'ﬁb'é?f)xldﬁtfla Sngvwgg?’?% ES;EL‘J; eﬁ‘ox‘de
ref erab F u d
sodiurm | BPEPR*K™ S 0% ntgﬁ%ugog&gé) E%a& ?Ifésﬁgﬁj%;s(@gh %cc:) oarrploun(‘z?tshOXI >
patassmﬁ{ 1§d%§‘o§d?did8l lpataksifhth |tért-bmbbdﬂﬂ>e cemmh methdxide, tesfum eihoxide, cesium

-chloropyridine, 4-chloro-3- fl uoro-
1sopropap;1dh,| @S@E}%I@}Mp@.dﬁyqnﬁdhﬁbk%@éﬂtah metal l?ydﬂ]des such as sodium hydride

4-chl.or.o-3, 55 or [ [
or pOtﬂS&]élH).lhggﬂgﬁPnd ﬁle alﬁlééap‘g z X{drg Fg)fgag%mdém gsa@sfjbsﬂée;e?pnlo%/ed It has

been fo@{cﬁ‘ﬂia@ lﬂ)%td@ﬁﬁﬁle@ﬁ -buSd:ede ﬁqﬁﬂﬁuaﬂaﬂyf\mﬂabletaﬂtalm nzettalatksoxide in the
DMF, DMAc, TIIF, heptane, hexane, toluene, 30
practicemétthml Séﬁpwféhﬁ Efoce%irﬂﬁ thipaeni@l. or in a mxture of a

PR S5 TR SR 95 100) Dk RO 808 o o
compouNM?ffﬁﬁé E&hﬁm\@) b&at geneMilyhexantd oubbfany-ttrapdrane: tharwould bring
he

li ke. Various other solvents can al so_be e b
about thendﬂ:smesl wsewp dThus, HebaRpipwoL) @ng%towf@s?@@wt%f@%@“ can be
conlosh ST Fa e P Lo PR, B8edly SRS 1o genr
tempera%ﬁla V8 ThSrangs bf A6mhibs(270%ELb abyat159t] Btshﬁable d| et hyl

her, di nethoxy ether, dioxane or THF; &pgl ar al .o id
it Gempound ofithertornia (NS AP URFPe TEAREd HaNRftad %mieggamc aci

to meldéﬁts’.}% e s%ﬁ{sgﬁp%%%m u%ﬁ'oq’ éﬁe?t]Y‘I%lﬂ aﬁ(\ﬁjjz rsz gv?arH@E %g&gdh an inorganic

acid is Woéhl@ﬁa‘abﬂaws@mngfm meXﬁ}td'r@cfhl@idd dfakecanpomdtaf tkaformula (VI).
al so be eg})Io yed. Tyglcall , thlsreactlonls d
In genepdrthesdite CQIS]PCW@dﬁ bbthe ARl (YBriee SiyeAllige spligs 4ge thps provide a

wenedT A5 SR RETS 0 D PR R bl

phamaga{ﬁlaahgﬁrpgges sui tabl e al kal i ne netal al koxi des,

include Wi thout Iimtation, |ithium methoxide, lithiu

The reaction can be carrled out in the same reaction vessel orin a different vessel after
jsolation of the compound of the formula (V) as noted above. The above process of the
invention can be carried out using any of the reactors known in the art. Again, a stirred tank
reactor, a continuous reactor, a microreactor or a static mixer may be used. The above process

of the invention is particularly suitable for carrying out the coupling reaction in a static mixer
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et hoxi de, lithiumisopropoxide, |ithiumtert-butoxide,
sodi um net hoxi de, sodi um et hoxi de, ~ 10 sodi um
WO 0030388xi de, sodi um tert-butoxide, potassi URCT/US2004/032086

nmet hoxi de, potassi um et hoxilde, potassi um i

sopr opoxi de, potassiumtert-butoxide, cesium

nmet hoxi de, cesi um et hoxi de, cesium i sopropoxide,
with a | URhebt 2DhOnh 88 sAReH ki fdakiBi. A dkahiagh®ish), the reaction is

hydri"des such as sodi um hydri de or potassium hydr| de
workedapdnblhatcmwdeemﬂmﬂarxture of or gam c bases can al so be

been found that potassi ym . L
Bk OHET AP G i nTeoh £y Saoare o) [ ineriieq dpciudes 2
product glr&ﬂf%g‘fn ?&ohc{ﬁﬁ‘ce WPl h?scgfoegﬁqf thd iR &P Qf)ecﬁi{it?ally, the product
0Cess 0 I's I nventio e reaction of conpouhd of
producetlheNf—@lr—pI‘upyi) -N\(B-fiaidib-appydingl) 18- slerdthdindole] @iite) hydoochloride.
form conpound of the formula, (VI) an ally be
el 1 amotig aspect Ay tig ﬁﬁ‘éf‘rnéltoﬂr%‘e’iehlét 6 Qfﬂgﬁq Agompayed of the

formula @9%%%112 %@ﬁ%{?ﬁéltime%@ Us 2SR éaeﬁ@rexﬁoye A ?Mvvfsc? that when R

eratures can ndi ng

anngﬂﬁhymb@ﬁlEM@@mﬁhydﬁﬁﬁﬁMﬂdﬁﬂ@ﬂd reagents enployed In

ggneral 20 tenperature in the rang of from

peoted. afssuef tisprapeuads vihindhe s9n9e 05 59 g6 known and
therefor{e %E@ﬂ)é%n%\ﬂﬂhd%%&%fsqﬁgelﬂﬁnr %F @ ¥\4 ts'am%;“eE %bll“gt Lett. No. 41,
anic ac a Sui salt 0

pp 36052-6608)L(m91740f wihhﬁ 1f30ﬁr[ﬁd>h;&)réfdﬁ)heréiﬂ ngwfadeﬁcmin staodntisaty, describe

|nor€an|c acid is hydrochloric acid, _resulting in t}ﬁ
compouRgiploa ey wheeta 8hp O Bel Ro Rt Ror it Byl K¢ 5 meth

e f
B A, L BRI 8 50 b o o
formulap(IM)f ¥ @r@nnownﬁ:ﬁ ®f, RhemtioRyuka h@&ﬂogem fandeRgléd nhm}ﬁyir e Specific

‘%@ntg it for exanple pharmaceutical_  purpos The
compourlé%m e s9PB L (EHF AMERGRINCIEHEOUL Y HIBREGRGRS following:

f | after isolation of
%/%g%@h 1@@5@1@?&") {ﬁflggﬁu i%)’ as noted above. The
Hk@y@ynﬂmgasﬁ_lﬂcﬂon—namm@ventl on can be carried out
using any of the reactors known in the art. Again, a

%bmywyrlgﬁnroaﬂldﬁwhlﬁrmdal ¢@RiMNSiuous reactor, a
t qbe used. The above
%]ﬁ%eélg&‘?% ?fopﬂfdeﬁeiﬁﬁ{#gﬂpll éﬁﬁpaér’rtgl}{cul arly suitable for
Napropyiger@ii Hidatb Lol tdonges eaction in a static m xer
VO 2005/ 035496 PCT/ US2004/ 032086 21 with a | oop
Bhisdnyangen i weher Hivstrated by the doloyring exaraplgs which are provided for
. Y
s ARSAEE AR A OPRRTHL 0By ot LK
i nvention, an enbodi BRamplkk (Glhegal) nvention i ncI udes a
ﬁﬁgduct produced in accordance with this process of

e Exompics Biat folipaniths following ebfaeyiatipnsére ussdpr oduced

HOSA Ses lrag%n il -sH_f(zngc r o- - pyridi nyl)-1H 3- et hyl i ndol

HPLC HighaParfiembydr afhd alirgmatogedphiyn anot her aspect of this
i nvention there is also provided a conpound of the
KOfBU]FQIﬂmHTQte(ﬂ bytoxidher ei n sai d substituents are as

?I?lgtli'lyfﬂ%q'oltl] 1goenlen with the proviso that when R

NMR Nuclear Magnetic Resonance Spectroscopy

General Analytical Techniques Used for the Characterization: A variety of analytical

techniques were used to characterize compounds prepared in accordance with the practice of

this invention, which included the following:
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and R3 are hydrogen, R4 is not hydrogen or nethyl. As
noted, a few of the conpounds within the scope of the
wof06903586(1 V) are known and 10 therefore havechbasmos/032086
excluded fromthis inventimn. For instance, Sonei, et
al. Tet. Lett. No. 41, pp 3605-3608 (1974), which is
i ncor porated herein by reference in its entirety,
'H, Bgeand i'tre NMReuitdsvaé tlgdédumuk a (\J’éﬁan\/\b@ﬂ@[)noﬂ’fh—ngmI;1 300
R R, RB=H R =nethyl, R4 =nethyl. In a fyrther
spectropolaumeiesf OpEHILBE e300 'h%rimd @B21MHzi yeveertivel. Zhe (FitMMIRe spectral

data 1s&Hgsp %ﬁd gflﬁygﬁ%a%t @n}\{)mhaeﬁ% egis)v@{r?@gtﬁylfgane (TMS) as

the mt@;%ﬂpﬁéﬂﬁlgfd éﬁ'dtfgll&mhg %b&%?l@ﬁmﬁfaré fed ih Qﬁfﬂﬁﬂdrﬁﬂlg e lgddes = singlet,

wi thout any Iimtation the follow ng
d = d@rbhatt hyl tnplle(,pq epylards ne)= m&lmpieto Idell- aiuubbr. of doublets; br = broad.

HPLC i kb @etﬁﬁ (o&l%%'yﬁ%mgrafﬂﬁgm; dtgpq ligyigl sromatograph typically
USIHG % ?gr opy ne) #%{ gﬁ?oag&y ](FL am ne ml ?Cﬁ%@?]{l%}ﬁle ghase of

acctonfititef(he N mhinkjﬁiunﬁfcedlaiéy floWwenff100 indwiniig z&fﬂaﬂfm ®fectioh CMass spectra
are provided for__illustration purposes and in no way
were opfaiped e Fwigse oYQ (7HR sprctreisteri Alasprnighanatysgsnyicss performed by
f J
Robeﬂé@il&g{:}?ag Ihjéégslz‘%;ﬁg ahibiey 15:’51\’0?% Iﬁgé%%%ﬂ] ?ﬂ’clutdg the fg)llloar\m Yc= liquid
chromwgrap]x,ymnﬂz ﬁﬂas@s@&dtfo@fﬁp(h BUMS E eléﬂﬂc@pﬂygﬁnfﬁﬂﬁﬁﬁmﬁograph
qui d Chro glra phy KO Bu Potassiumtert t oxi de
RT“INWIW%% p}?‘? Brliipdne NVR Nucl ear Magnetic
Resonance Spectroscopy al Anal yti cal
Techni ques Used for t he%ﬁ%ﬁ erization: A variety of

anal ytical techni queslighidolus@sliieco characterize
npounds g%epared iin accordance with the practice of

X S?lﬁFlgﬂ phif ke dl-SwEicorestp fudd® pwaty) of hydionplamiys-O-sulfonic
acid (I%gggé QR243% Eé‘vgcfg;?ﬁ dp%/rgéég%gr ?%Z_ éfr'ﬂiigégn&jolél?n é?b@ kg of N-

ra Wwere using a

methylﬁﬁ@ohcﬁmt (Mﬂhph@l’qﬁt edped ahilRg @t 03005 °T5, Aa8etoA8Z%solution is
respectively e 1H NVR spectral data is

prepare&féélg 6 Ocke63 3 lqgrpoggfstpg f5 5 %quqty)(ﬁf RYp¥umigpbutoxide and 122.6
kg of l\gl?%ﬁ :ﬂ[g?%ﬁan@or% ge% &@Eﬁé%egibdvﬁp &7 %)];N%)f il etmhde 1% t?arl ﬁ‘.Jslrge of 2.2

OWI ng Fevi atiens are use
kg of the rpoedssiamngrttigodad/BVIS selusdm giTaE ,HOSA/mdole/NW solution and the

remaining potassium tert-butoxide/NMP solution are then simultaneously and proportionally

metered using a metering pumping system consisting of a dual head plunger pump together
with coriolis mass flow meters into the amination vessel over a period of 185 minutes while
maintaining a reaction temperature of 20 — 30 °C to yield a solution containing 15.9 kg (90.2%
yield) c;f 1H-indol-1-amine as determined by external standard HPLC assay.
Example 2
5-Benzyloxy-1H-indol-1-amine

A solution of 5.3 kg (5.2 kg corrected for 97% purity) of hydroxylamine-O-sulfonic
acid (HOSA) in 19.1 kg of N-methylpyrrolidinone (NMP), is prepared and chilled to 0 — 5 °C.
A second solution is prepared from 10.6 kg (10.0 kg corrected for 95% purity) of potassium
tert-butoxide and 19.3 kg of NMP. An amination vessel is charged with 5.0 kg (4.7 kg
corrected for 94% purity) of 5-benzyloxyindole, 15.5 kg of INMP and an initial charge of 0.4
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5 d = doublet; t =triplet; g = quartet; m=
mul tiplet; dd = doubl et of doublets; br = broad. HPLC
. Woaosoamese col | ected on a Perkin-El mer | nt egr ®cTAG0G4/032086

liquid chromat ograph typic8ly wusing a 3.9 x 150 mm
Waters Symmetry G s colum, 5, isocratic nobile phase
of acetonitrile/0.1 N amonium formate, flow of 1.0

kg of tid potassinneved-Bitaed@mMPsoluthdis STHRISOS ANNMPabRitIBR bal iRdemaining
on a Finnigan TSQ 700 spectroneter. Elenental anal yses

Pota881Wélr @m@mg@@mwmm@m ﬁhegoﬂnwdtéme@wlv anf rpyopEtipndilyr metered

b d h he f.oll
oo uf0R5AYAY I8 USEF DELED ok IR0 E Bl BURNZhieCe wacin
temper@ﬂu%’dff 1asPayo ﬂépﬁ@édlﬁfﬁﬁﬁco%ﬂﬁﬁhg @QBTI%QBB Of%ﬁﬁelﬁ bffﬁ %Qﬁﬂyﬁﬁcy—lH—
time; M+ = nolecul ar ion. 1H-|ndo | -am ne .

indol- 11@ruAe gbileieimredipy @seraallegan@azl Ing@ agayr édtecadding 1@7bowater, and

cooting 4 Bhc-tbe B UAE B L 8B SR BIAL ooy
acetate| aﬁldlgg 12 welerOkhe- fiBEAY | e 6k FiR8E i{ Mlcenirfted under reduced
prepared and chilled to O - C. A second solution is

pressurp it plae @ dolid whichTodtaky . BRg 7kt yolded tSekbnfzyipx 95 Bkindol-1-amine
rt-butoxi de and 122.6 kg of
as dete‘%ﬁﬁe&% @W%&&?@ﬁ“ﬂ@é@l 3552 charged with 47.0 kg of
NMP and an initial charggmglee?}, 2 20 kg of the
pot assi um tert - but oxi de sol ution. The

HOSA/ i ndol e/ NMP  SeMethoap-1dkindahd-amiwai ni ng pot assi um

t X! ‘gf(iﬁ,t gﬁg o @'\ﬁgso' %c%écﬁtg)lr ?Z%aﬁq%éﬁlhggl! : neol_:LJ?Z su omc acid
(HOSA§ 18 tagm £Q03- ﬁietr@ﬂ)y%ham@ﬂ@'mﬂﬁ%qs {@kéﬂa&@rmﬁtﬁmlgcpge@ hefc. A

coriolis mass flow neters’into the am nati on
second \ﬁ@b&l@h is\peepased éoim éodf c18%.1ng m:otrecste@vif@ﬂ 85%nmirity aohipntassium

a _react, e re,of 20 - 30 C yield, a .
tert-bu@giel s 24 P 107 HmEGEN J55ichgs Jhgiead kb 59 g of 5-
methox iﬂ'dbEdQW'Sl aBT msal‘gﬁtaﬁrlﬂltfh?dclﬁﬁ' ¥t N ?ttﬁé"%%fagsmm teri-
PLC assay Exanple 2 5-Benzyl o>gy 'Hindol -1 -

butoxideSYMPi st 5. Bk GIQSANMEY smutncsntaadi the)rreﬁﬂﬁmmj rplotayzslum tert-

oS U e A NS
vessel &/er a5pe§:10d (;i"%ﬁpmﬁﬁﬁé%n\gh§@hiﬁﬂt8ﬁ1dgsa fHa@tﬁ’(ﬁf fe‘fh Lo 19-18.22°C 1o
kg corrected for 95%purity) of tassium

yield a tselmtlolb i@rﬂmnmg 20 ¢ (B3%3yikig) of SNhﬁtho;qannnmit]J aming es Sletermined
th 5.0 kg (4.7 kg corrected for 94%

by lmerB%Ilrsi%lngjuggfqu\é& B¥AYyl oxyi ndol e, 15.5 kg of NMP and an

initial charge of 0.4 lfixam 15’1%%42005/ 035496

PCT/ US2004/ 032086 23 kg o e potassium

tert-but oxi de/ NVP stffarbazolllhanii@SA/ NVP sol uti on and

hhe remai %8

solution of % (9.7 g corrected for 97% purity) of hydroxylamine-O-sulfonic acid

(HOSA) in 35.9 g of N-methylpyrrolidinone (NMP) is prepared and chilled to 0 - 5°C. A
second solution is prepared from 20.3 g (19.3 g corrected for 95% purity) of potassium
tert-butoxide and 35.3 g of NMP. An amination vessel is charged with 7.0 g (6.7 g corrected
for 99% purity) of carbazole, 21.7 g of NMP and an initial charge of 1.3 g of the potassium
fert-butoxide/NMP solution. The HOSA/NMP solution and the remaining potassinm
tert-butoxide/NMP solution are then simultaneously and proportionally metered into the

amination vessel over a period of 86 minutes while maintaining a reaction temperature of 22-
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pot assi um tert - but oxi de/ NVMP sol ution are then
si mul taneously and proportionally netered into the

woabdsnBtdepn vessel over a period of 166 m nut epepikiiBa/n32086
mai ntaining a reaction tegperature of 14-29C to yield

a solution containing 4.3 kg (86.0%yield) of
5- benzyl oxy-1H 5 indol -1-am ne as determ' ned by

30°C to5 %lgrans%gut%%ac%g aan%!g%%_ﬁa‘% %g:of‘ tlﬁgr h?—%ﬂﬂ{@e as determined by
Heic. filtered. The filtered solid is partitioned with 63 L
n-butyl acetate and 8.5 L water, then filtered. The
organi ¢ phase is concerﬂx‘émm_under reduced pressure
to give a solid h c 3.9 kg (77.4%vyield) of
5- benzyl oxy- | H- i \r{ﬁg'l% %‘H‘&H@?g{s@&'@?erm ned by
RXB@ﬁ%akw%é)chﬁﬁt%ﬂ*%%Q{@WQ?@@ of B amination, batches) is
S- Met hoxy-| Hindol-1-amne A solutiion of 10.0 g (9.7
prepared) by arheumirtge el egal Febeioy irtacjorafmder nitrogen with 35.6 kg of potassitm

rert b QR KF 6 MRt Ayore S NS o erastirriaRiat 75a59Cfor 30
min, A(()lfé(.}‘%?wtl%t) M%ﬁ}%{d&‘%{gg}?mhé - PLARRL Etid gﬁ&‘s% *u}%gdﬂ) (enough

g corrected f purity o pot assi u
for 2 antieationthatched) cikapmp‘edecBHy éhaggiog a S0F2al Hastalﬂnmﬁatmnndeﬁmebgen with

[ d wth 5 h dol 17.8
75.4 e ghAOMR o pia] Ok Pa? 48 SRS Gy @?e%ln%t?@@toa@gﬁ@ﬁwi pf 45 min),
stiring BSOLIS B3Pl ] 8001 G, JEEBALANR S0l 00188 Aination

emai Ni ng potassiumtert- butox utlon are
vessel 13 pepasi iyl dhargois 13p- @mglasg-hpm tdaemﬁhh&ernﬁﬁegeadwitm% kg (34.3

tio over a period of 86 m.nute
mole) oo B SHFIE M 1% RVIR &4 P kel r’:ﬁéﬁ’é{t)lﬂfé’o@ﬁﬂﬂlg rors ugayide. A

propors GRSy RO SR AUBLIRAE B 9 el B s v

meters is tugadl as dlnBH’taﬁetaslgapumﬁanﬂ%M solitiokar lﬁ)alﬂoks I/mmmmte pufyp the
corrected for 97% purity) of

I t|on of 10.0 g
KOBu -ﬁ§ A s mﬂhﬁaﬁv lige reross (theessiysupyprtise gpageige tubes in

o B 3 S8 W B SO i 300

controlle(dl& B g 368r rbgcaﬁp.duﬁpgacﬁa%qaungt SIhe CféedBQiraS@ppleﬂi after 90 min, at
rt-butoxjde. and 35, am nati on vesse

which UE & ARG Kh of e §OrBs FOlReni4-AEaalr) mor450ds of the HOSA
7
solution i dlftv ag el ey, 0l o/orl Sonn T RN Dalap - indole s

achieveds (yUtiPIo@ .asshlye Emwom\/ﬁpsmbufmm&dam twb ipertroanalHulmf the batch is
tassium 30 tert-butoxi de/ NMP sol ution are

ansfestG 4, CUEDOSPSPY GHUEHBEG (b GO 6Beet 03¢ G adgeand 12 L of
toluene. %ﬁ%ﬁs&%ﬁé?%ﬁ Glin QAT — 35%€ Eﬁeogﬁltag’gs ﬁ@?%%%hmqh&)us phase is

a reaction ter’rpera ure o
extracte&@ﬁﬁﬁ@ﬁﬁ%ﬂ@o%n@ﬁf tdlS2204h0 328 half Bﬂlﬁebﬁtch iewdrkad up similarly.

sol ution containing an 85 %yield of
The orgappp Rhaasesrem.. qaclbp\q)rﬁgn St tf}fe"t"é’kﬁﬁi’rﬁéﬁcwblmd and concentrated (60°C, <

50 mbar, 50-L rotary evaporator) to give 5.2 kg of N-amino-3-methylindole as a pasty solid,
corresponding to 4.5 kg of product corrected for solvent as determined by NMR (3.4 wi%
toluene and 6.9 wt% NMP), §9.7% yield, 95.9% pure by HPLC assay.

Similarly, a second amination is performed following the same procedure described
above using the remaining pertions of the HOSA and KOtBu solutions, to obtain 4.6 kg
(corrected) of N-amino-3-methylindole, 91.1% vyield.
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HPLC. Exanple 5 1f-3-nethyl-indol-1-amine 5 A 36.1%
(wt/wt) solution of KO Bu/ NMP (enough for 2 am nation
wolaisiisss i s prepared by charging a 30-gal Hageghka4/3208s

reactor under nitrogen wtjg 35.6 kg of potassium
tert-butoxide and 63.1 kg of N-nethyl pyrrolidinone
(NMP), and then stirring at 20-25C for 30 mn. A
19. 0% (wt/wt) sol ution of | am ne- O sul foni c
acid (HOSA) in NWP (enoug%wz am nati on bat ches)
is prepared by chargi nglm-lﬁﬂ:rlgadumirEstel | oy reactor

under nltroen with 10 754k a total of
Stepl - Premrationosf HOSA ) R gg%fn%i E)t@?llrsac'[@fls@arged

with 12@}22 i‘%lqlfé % o]ggﬁa Iug%;)r rﬁ?ﬁ%gno}gurgg Iaﬁ% @Pél‘i aust while the reactor

tempem%iPe Refh RfkindLg S8l - 233C pReasg by (@b m_?(gjpn@ aha%@e @as kg (32.8 kg
gl ass-1ined reactor under nitrogen w

4.
correctadﬁbEW%fpuﬁt}r)éI(H@Am doeeportignp(cp. b8 }(ﬁ\ﬂ Qbkg ﬁad 8 Ozﬂcg) éhrough the

manholércapésg‘s | 1\:\/'%)1 aBﬁﬁBo )85 égéfrpefm ng%?ﬁ% ga?o]f(f‘lsoéa a?m]ﬂeratare rise.

C1rcu1aﬁ| CHIGET wARHFD: h&h@ %hdke@ﬁar 88 gefitleOYickét Retiag ol mam&ﬂd a pot
to simultaneously the HOSA solution at 0.47

temperature mfaZ{HSfﬁﬁmﬁpnefEabl}(aO&ﬁogbtqj facﬁﬁatgtdaqgohggokb / ,ﬁxgeqtdjlssolutxon

after 1-p oRBBHRE: (G FIG o, BBsrot it B FRTARE, 200 qo-
25°C) aﬁlh%h%%egﬁ b xcgegetshﬁ& BhiGedd IR pRfing ehdolvalsough the manhole.
controll ed at 35C by adj usting jacket cooli

n
Afier difsdufi@e@evanlengutgspagohiie eongotsmf the Zppctopig Q;aneh@gurg of about

o500 L948La5% 3% By bl SEHEHp oA By g o

around be_‘)e‘fC AEIN o) 1%9 thee RARISIITVYRE SrioBddst O
am no- 3- met hy -| ndoI | S ac1 eved (bg HPLC assay

gal gdass-liged f,tﬁ%l reactor -

N ﬂf‘eﬁo%afgggen&“o%\ﬁ?%{ BHIE gnger ogen

purge atn% £ exuser whild Eﬂehﬁtﬁlmfr%" th&Orchdttr fmpefhture2@6und mE—19°C (15-
s are separated. The "agueous phase is extract

22°C). \@ltdnge%wl@ (163ﬁokg carestedffor 85 fepraity) Hréasgipe Ferhbmtpméﬁ (KOrBu)

om0 SRS, Y BT B CHSaS sqagm o -

250C. b1Ce %@é‘stsh?t ®dkdeBOEemperan® bl 25&0- LAfi@t 8isyolution is attained
evaporator) fo give 5. 5 of N-am no- 3-net hylindal e

(withinakS-60 pais),ystiodti about 66rrpespn.d1dt Agemperatuse jof abpuipt bl for the
gorrgﬁ ed for solvent as determ ned by NNM (3.4 wt %
remaingeg|of BTPTAHES6. 9 wt % NVP), 89. 7% vyi el d, 95.9% pure by

step 3 HRWmARAAYA 150-8hil AkdsVined sﬁz@p@ﬁtﬂoﬁabmgwmthswmekg @ISBEIC) NP
folTowng the Same procedure described 30 above usin

under rithezen eruegerdndgsligbr ¢xhenss, ofd qaek tormaw@nwﬂn(@pmlon at about 130 Tpm.

I
chuse R e et B Do S A S By ot o
22kg B&he W5H0MHL 08888 muBmeously pump the two solutions prepared above in steps

1 and 2 at the following rates: HOSA/indole solution from step 1 at a rate of 0.8 L/min = 0.9

kg/min for 187.4 min total time; and KOrBu solution from step 2 at a rate of 1.0 L/min = 1.0
kg/min for 187.4 min total time through sparging tubes (3/8-in 0.d. 304 SS tubing) inserted in
nozzles at opposite sides of the reactor head (about 180 degreés apart) while maintaining good
agitation (> 180 rpm) and maintaining the reaction temperature at about 15-300C, preferably

24-300C, using chilled water cooling. Monitor the progress of the reaction by withdrawing
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Exanple 6 1Hindol-1-amne Stgpl - Preparation of
HOSA/ i ndol e sol ution: A 50-gal glass lined steel
wonesiesi s charged with 120.2 kg (116.3 L) pivPusndess2oss
ni trogen purge and slight 2¢xhaust, while the reactor 5
tenperature is maintained at 19 - 23C. Wth agitation
(ca. 130 rpm, charge 33.8 kg (32.8 kg corrected for
samples WE%me %hdtﬁbh Ih%ﬁe'iﬂr ee QY !t ésoﬂﬁth@P @leta@léd %efﬁgr a? 0% equiv.
kg and 9.0 kg) through the Tmanhole ca.
mtervalsap‘éHOSAExpaged &verynit ingih, X otd dnmg)thelﬂnﬂlﬂiﬁleous reagent feeds).
[ Crcu at ed water_through the

contnd TG4k S G L ST Rl
s oSTN85 B BB AR LA o

of the ragtotrfafnom stefiodlanti llewithrit BrSIPoéach hmdr gy die tieao the 150-gal
rrper ature of about 20C (10- 25C) and charge 15.8 kg

reactor 1@1@1863 Ry dover egahetromathisgyop waewyseqi rifolSefarHiho ugH steein the

preparaﬂtgﬂ'?)@?\} op etngfl%awi %l% 2N (several mnutes), cool

e Cco e reactor to a tenperature of about
T@m&&cﬁeﬁ Hhmtuilﬁ@)norﬁtetw(t@ ad@PL@bssan utiag doollo®belcpnaiaogk:
then maintain a. tenperature at around 0-5 C (-5 to
15cfolgpnt he r Shgroraaes.dB-he Phasybd§0 x¥isb mmp S mpicron
Pr e pleldle Rimsex 66176 QbNawmhervmdoimdielaostomeilsol ution: A
50- Fadw:gl ass- | ilrtedtLahi@el reactor equi pped with an
enpiytaGegenserny wersisgn charged with 122.6 kg (118.7)
NIVP tr
i SRR LR | "“‘ﬂgﬁ%gg‘igﬂggf PR Ay ERIB P, S0l e of

Ciharge 6?‘ e7 kg corrected for 95%

pur RIGSHNE assilllilt er t - but oxi de (KO Bu) through the

rranhol e at agitation cg alﬁﬁgfpm (100-200 rpm.
(bserve slight exother mx 0 20 25C. Cool if

necessary to beppopdidmreat Hriadobllaymak0C. After
di sso utlon is attained (wthin 15-60 mn), stir at

Tarbe i Hspdelphraming satutign P@m@dam agcerdsmcy Wé@ttﬁqvmmrwt forth

i v . CPB 309 ol RARRERER po iy Bl cf 150
rpm, at 1@25@(5 (ﬁrefekalﬂlp/ﬁo 1820 andiviifogew jatied &odlitk, Thhbltapproximately
, and cool to 10-22C with agitation at about

21.6 kg %38@0 ﬁﬁﬁhto PFE3 Syth gbl a6~ phibeirgdctignpuiturein apduivaBros a rate of
ca. 1 kg@ﬂg §h&g? ﬁ}%@@ﬁen? %&r@ rﬂé%.ﬁ@n%g&e% a t?u thgm %ﬁ%vu%,pf{ﬂee pump

e so I on) ensi mul taneousF

with ca. 2 Emm)l \CHaegts1 008 ew@qa ﬂ?h‘t’%niﬁérz&ﬁx@ﬂﬁse ol aBid 3308tis bhected),
foll owi ng rates: HOSA/indole solution from ste[g 1l at a
essentiallyqipeonsrpagtion (ganil pnia gidgionkinen nChasee 187 ke M3 kprcatrected for

97% pu@)ﬁﬁpﬁﬂ%d@%ﬁ?%} %Q.'dJ 'Lg)?:fé;(@g‘ 1) %g/tngpg%;h@ rn"i‘metﬂlp Ldsoc,

preferablg A8r2000Y Auheld e(xaihgrmns préctea()@@%nﬁiﬂ@ldiﬂﬂlelrﬁéﬁifta@dltﬂoﬂ and
30 nozzles at opposite sides of the reactor head

cooling, gxpseiboye SGedeuperatgpurite) Rinsd eamnmmananﬁrlgNyB’odAgltate at 10-
0 ' i 6 the re
e, A 30, B9 0L 0 TR LR 155K B o
assay, coﬁdﬁnbhﬁﬁf m&ﬁ fareCqRediled @thl‘M)Bd:lbﬁer% cBhAGEBS $n 283 ) h®lonitor the
reacti on by w thdraw ng
progress of the reaction by withdrawing samples of the reaction mixture for HPL.C assays.
When the reaction is judged complete, prepare for a vacuum distillation directly from the
reactor io a suttable receiver. Expect a forerun (ca. 45-50 L) of volatiles including ferz-butanol
and water initially at 50-709C and ca. 30-40 mm pressure. As the distillation rate slows,

gradually increase the pot temperature to 95-100°C and reduce the pressure to 5-25 mm and
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WD 2005/ 035496 PCT/ US2004/ 032086 26 sanples of the
reaction mxture for HPLC assay, as further detailed

woBRls@s40at 0.5 equiv. intervals of HOSA char gegyucaehiross
43 mn, 35 sec during the,sinultaneous reagent feeds).
Conti nue the sinultaneous proportional feed until all
of the reagents (133.5 nole scale) have been charged

) d.th i [ [ ' |.et. i
begin cqlpprnashl Cafedd iyt b GREF 300 M8 uRRES (S feR B6C At of 0.5
' ' ' feheserthe §ecuum wWhi ni d
s AL 1S4 N A g b st s

cool tost0e}siGs tfiharcasseeyl, omfor wnvédencehef sraeduligephy disigion can be
e LR SR B AR T, s
under @Pﬁég%@%@%&%ﬁﬁgt d%%@éﬂgrerfgwrl uPeneRRRAYyy g@@hg 133 L
heptaneGDlGed b, Wit whibied wmidraoniing tabetporsivtherhgempeigivre belgw 309C,
o 1 TR setione, e 27 i SAR P L5 R0 i
attaine,d:)\Lh g&lg%gt%i ﬂo?>ﬁ|@alﬁ& %t%gl Bh &6k R0 phakEs. LERX R HePb&tofn aqueous phase

yl' 1 dene- ndol =1 -amné To the ) )
with 541 ihepahe.| - Goinbize sibk utrganic prxepaisednd rwash cwith aagreousi peLassium

the procedures set forth in Exangple 6 in.a 150
bicarbogHip P NGB GTGTe RRIB e PUGEIF (RGBT AP B BoLE (5895 1
[ [ . r i de N-
i) GERRRIT 985, 1l ALY Rk ufobrhe ghsal s e
propyliﬁﬁﬁﬂ?ﬁirﬁal—eiayﬁnezﬂs. @ &Y Buodlyiby sgoiég)amdiﬁﬂl)aﬁogfﬂtswﬁ(ss) le‘emove
of t reaction Xt wat er arate
volatilet 3t 02 WG HEDHAF 68 Pl bri BPFy oS, My Rsfgl goss o
1100C %ﬁg%&&'{\ﬁd?%.@'ﬂiﬂfﬁ&gsm dRfle fielbidiue@. 2 L NWP.

L water“(a slight tenperature rise of
ThottactiorbGixtse éxponiiaad by a EF€hadsay tisjng the Soltovpog comlitions:

(ca. | min addition tinme), e 14,4 kg (13.9 k

cor r eelEif or 281169@%85%31{3;5%3;1%@115% %é%l’é%y%‘@mag n&‘gr.on
0. 8 Mybit: Fhasge: 563:35 OGN ammoniifm Fermiai/ spetanlifiiyy  10- 24C,
prefEloahdl y 10- 206 mWmm| d exothermis expect ed.
Depepdiep@oen t heew g&togsein addition and cool i ng, expect

aboug?&ﬁ RPrepPIALWiBpd bE the fRabiSdh RiMIBreVerhl @d. off atetonitrile,
NIVP. gPt ate at 10- 24%, preferably 17-20C, until the

reaction is judiggettdompl ete as evi denced by the HPLC

assay, conditions of which are detailed further bel ow
(>99% conversion in 2- SE—K?I—P&@;nitor the 30 progress of

mxtur o for HPLE SR A BRI Sulhe! e T eact | on

A solution of 86.6 g (771 mmol) of potassium fert-butoxide is prepared in 160 mL
N-methylpyrrolidone (NMP).  Also prepared is a solution of 36.4 g (322 mmol) of
hydroxylamine-O-sulfonic acid (HOSA) in 175 mL NMP. Cool the HOSA-solution after a
clear solution is obtained to 10°C.

Additionally prepare 4 solution of 11.9 g (102 mmol) indole in 20 mL NMF, add an
initial amount of 0.08 — 0.12 eq. KOtBu-solution to the indole solution. The HOSA and the
KOtBu-solution are then added over a period of 60 min simultaneously and proportionally via
a dual syringe pump at 20°C to the reaction mixtufe. After completion of this addition, add 9
ml (500 mmol) water, 12 mlL (300 mmol) glacial acetic acid and 15 mb (173 mmol)
propionaldehyde to the resulting dark brown suspension. Stir the mixture at 20°C uniil

completion of the reaction. The reaction mixture is then worked-up by adding 500 mL water
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When the reaction is judged conplete, prepare for a
vacuumdi stillation directly fromthe reactor to a

WO Shlisfoakbe receiver. Expect a forerun (ca. 45-bOr/t$2004/032086
volatiles including tent-hgtanol and water initially
at 50-70C and ca. 30-40 mm pressure. As the
distillation rate slows, gradually increase the pot

a e S eqYE 6ot Shiees SthiCettPrcRuDRe ti
and 200 SIDERBLAS B rasck ARG IHE ol Bieds begin e
with 3000il achépigheNVR. agtinl et with 266 all. miueabo (The 32Gblagd organic phases

distillates 6to gi ve a_pot V\F_i ggt of , 9.5 f?rts.wlw
are washeg fwicepide 100 B4 WET nTEF P REGFVR: FER gy OMERB i evaporated to
drynesslr. e’fhﬁglie utdiS lﬁagglﬁip%orﬁ&ﬁgen@}iﬁggﬂ—l— ine {89 %)Ega%giwﬁrgﬁ&%id.

f ssary, conveni ence of schedul'ing, t

bp. 130di o0 (i atiomiean be interrupted at any tine, by
rel easing the vacuumwith nit coolin

300C,
"H-NMR (PMSE-Sls1H0eMI, TMYel?, ppmb rﬁﬁékﬂe@ﬁ_@ﬁ & t@:r?aﬁi CHy), 6.6 (d,
1, a7 O AR P Do c AL B0 A 3 wom. 2

(t, 11, keep exotherm tenperature bel ow 300C, 234 L water

t hrough a reactor chargi ng nozzle (maxi mum process
MS (Elol0e¥):0f72dM 1,496 IMINCsRdt ai ned). Agitate for > 10

mn, then separate the rthase > Extract the bottom
Lﬁﬁ%!gf—%

aqueous phase wth 54 e. Conbi ne the organic

extracts, and wasR.pidgy1aunadblRatiaesi um 10
bi car bonate sol ution (prepared fromO0.6 kla@fot assi um

Frepard o naltiionl pE 2B \ee(@9i TmBe]) IN|(mepBieny)- 1 Fgndal )t -amine in 45 mL

foll b 58..L wate sh. centrate . i=C
e, e T8 ot RoDrplBrReoRBRyl diRE A Ao O AT 7' L8
mmol) %?ac@ﬂ Rbfic 284 1Y BY, 19009 tABRHHR Mesd abidalolidn ihiabsht 30 min at

ass to renove volatiles at ca. 1200C evaporator and
30°C toahe 200veBG@ctiramixnes s inmediataly hydspgea evoltion wilsaccar. Stir the
. 110C evapgrator..and 0.2-0.4 nmbar. pressure t | 1 .

reactioR T AL i b CORPRIEN L St AT e L6 CPUDIsiap of Fsreaction
the rea@YorPmbRkE 8 SRk PEsiohsy id?iiﬁﬁiﬂ) Al waeeht3I0S Attention is taken

Col'um: Phenonmenex, 1B-SI'L 5 Phenyl, 150 x 4.6 nm 5
during rthe additionvbbivhter Phas ¢o né5ingse Maming thahoedursrand by allowing enough

formate/ acetqnitrile Flow .1.5 nmi/m.n tection;
head spa95 Aoy pecris a0 SR 12k BHEEY ot e e i Pt of the
liquid éBIffél’H{ 6t P8 redktdtlsolls 1BEBh@8) the Fdagning. | Bk&dt tAdre@btion mixture with
Exanple 8 N-(propylidene)-ill-indol-I-amne A
50 mL seieptanosepira®Ghé plpsey 7id entatt) tho fvajgo phassiagain with 25 mi n-heptane.

sl B S BRBd SPuT s 100 8 St -
oGy kUGB, oL Vo 10 Yo
bp. 115-125°C (1.1 mbar)
"H-NMR (DMSO-ds, 300 MHz, TMS) [8, ppm]: 0.9 (t, 3H, CHs), 1.35 (m, 2H, CHy), 3.0 (m,
2H, NCHy), 6.35 (d, 1H, arom.), 6.5 (t; IH, NH), 7.0 (t, 1H, arom.), 7.15 (t, 1H, arom.), 7.4
(m, 1H, arom.), 7.5 (dd, 2H, arom.)
MS (El+, 70eV): 174 [M*+H], 131 [M*+ H - NHC3Hj]
Example 10
(3-Fluoropyridin-4-yl)-(indol-1-yl)-propylamine hydrochloride
Prepare a solution of 18.0 g potassium rert-butoxide in 53 mL NMP and stir the

suspension at 20°C until a clear solution is obtained. Cool the solution to ~20°C. Add to the
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clear solution is obtained to 10C. Additionally

prepare a solution of 11.9 g (102 nmmol) indole in 20
worthodNgPy9sadd an initial anmount of 0.08 - 0. 1BCEWS2004/032086

KO Bu-solution to the inddlve sol uti on. The HOSA and

the 30 KOGt Bu-solution are then added over a period of

60 m n sinultaneously and proportionally via a dual

cooled stlutr@gea muiffuratof 20€ d Qsamemmegcm;@@pylnlﬂm@l-wﬁﬁﬂ 74 g (534
onpl etion of this addition, add mL (500 nmol)
mmol) \ﬁa@fépro-i Huprepyadioe rﬁ@él 1§3 gila AP Véh;bt MRINgNigg dhel ikempY_reaction

e T b SRRRPRAER  Sob BB P e or 20
min at COONT. eTh® Feafiort ﬁﬁxthfé@‘é&hé?ﬁadd@h@o ne@edll @atefhxd WS Sl BICI (37 %).
t hen wor ked-up by addi ng 500 nL water WO 2005/ 035496

Then, #GT3USE004kpBROES *) 28d apphrate Gherphasehe frddrie ther h\@tqm tphszes10 mi.

Naom T35 55 B s KR phalfohie RIS Tt kB0 (i 90 vesh the

combin@l ntiltiAeRBate ThifsS A1 J0edL G AN &d@f&‘ﬁtﬁ@ %suﬁhg nVﬁﬁﬁea@etate phase
twice Wth 1 nmL water. The resulting brown

4.5 mLhEll 3e-%pl dmstdh ihes mixtaponsing dean-Statk \irapste . refioive completely the
I|dn i ndol -1 -am ne

water. @ﬁuggé Zhelo at%(i)rh E’u(%’ 185&5("%1 zit% i@%éu?@ngmi 1y Cﬁﬁlﬁé‘)tg 5°C and
filtered. WHW&M%% 6@570%%8%3%111&{{}@)10 Lg%H(ﬁHHmegmﬁnmtyl) -Bhkol-1-y1)-

arom
pIOpyIathe hydyoehloride (5(%) asla-ﬁhghtlp weljow JolBl. (dd, 2H, arom),

Nﬁ@*%&%@ﬁg ﬁ&%ﬁéﬁ AR EQzla"nﬁﬁi MHKSI 65t 26 T 4.0 (am,
2, N B R T e AT 2 (3, ol P4 (B3P arom)

7.65 (dHNivein. )ahd (&didd, larémg, §.23 (8 lmi)lajonsmcﬁl fa, bEr abydy | de.
epare a_solution of 2.5 g (41.8 mmol ) gl aci al
MS (Clégegcmc[f"@a %ieﬁbiﬂf? InL NVP. Add the acetic acid sol ution

in about 30 mn at 15 %}Qacfnélg ltlhe above reaction

m xture. Imediately hy volution wll occur.
Stir the readethyl-N-firopgidinepIH-tndol-1-aaingl et i on of
the reaction. At the congl etion of the reaction t he

PERETS ansaiiaured #467 vl KEXE JRohyPoitsERy 1eElMiagidsoinB0 kg N-
methylNREfidoR @«ﬁ&?ﬁt tz?&Hi{i&[hu;rs %%Jgﬁ:}“ dsHL H3e L %la?dk% @@0 mol)

wat er to mnim at occurs an

hydrox ghinms-Qguodughid (HASIAS paee kchl\/IfPoam ogpl tH'mHCfS“Aeeolhmd after a
ce.is kept as much as three tines the volune of the

Clearl“ﬂ@gﬁ%ﬁe%@rﬁ(’eﬁts of the reactor so as to control the
f° Wi of R0 E%g’fﬁiﬁi%l ?%&Hgﬂﬁ@%@i‘gﬁ%% G M is E;er@i‘ed and add an

ept ane, ate t’he phas Pract the wat
initial apl’fcame of0.88 R- 0L 2 leg ZROBu-BelbEEt enthe 3-whpbidalesdlingon. The HOSA
conbi ned grgani ¢ phases to dryness. This results in
and thg OK@L%u [\p%lllW| areqyafded jover a “period of 120 min simultaneously and
proportionally over mass flow meters at 20°C to the reaction mixture. After the addition is
completed, add to the resulting dark brown suspension 6.9 L. (381 mol) water, 13.7 kg (228.6
mol) acetic acid (100%) and 7.5 kg (129.2 mol) propionaldehyde. Stir the mixture at 20°C for
~1 h, until completion of the reaction. The reaction mixture is then worked-up by adding 248
L water and 42 kg n-heptane. Unwanted salts precipitate from the reaction mixture. The
resulting suspension is filtered and the phases are separated. The water phase is again
extracted 3-times with 42 kg n-heptane. The combined organic phases are washed two times

with 63 L water. The resulting brown heptane-solution is evaporated to dryness. This resulis
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1-am ne (90 % as a brown liquid. bp. 115-125C (1.1
nbar) 25 'H NWR (DMSO-d6, 300 MHz, TMS) [8, ppni: 0.9

wo(zhc)a/&»kh%Cl'B) 1.35 (m 2H CH2), 3.0 (m  2HpciEsZ2)04/032086
5 (d, 1H, arom), 6.5 (4, 1H, NH), 7.0 (t, IH
arom) 7.15 (t, 1H, arom), 7.4 (m 1H, arom), 7.5
(dd, 2H, arom) Ms (El+, 70eV): 174 [M++H], 131 [M++ H

116' i“rﬁ? AN fontRdd)-1H-indol-1-amine (yield 81 — 90%) as a brown
n 3-Flu ropyrldlndp4p3;@)d |)n on-ly)-pr(()}gy | am ne )

liquid. hydr ochloride Prepare a solution of 18.0 g potassium
tert-but %XI de in 53 nL NMP and stir the suspension at
bP 121568°GA 1P28 ¢l ear sol ution is obtained. Cool the

oA SRR T g Y0 ERREDRS ¢ o ot 305

2 H, CH,)( 85 &, BHPApmlY; PLARYE hildni N €2 ¢, mﬁrmomz,msqs (138.26om.), 8.05
nmol ) 4-chl oro-3-fluoropyridine and 53 nL NMP whil e
(t. 1H, Neatht a| ning the internal reaction tenperature around.

+ nis over, the reaction m xture

MS (C11+i5]5%7[ﬁ 3@%%’?1—@3@&?&[ at -20C. The reaction m xture

is then added to 100 mg 1and 13 nb HO (37 %9. 5
Then, add 50 nlL n-heptane (2 x) and separate the

phases. Add t &-Mgth Er0§ﬁyemﬂsl-hammm (32 % and

CAB8FL ML PO ESE T AT Yty 2o

kg (1250meL Mgﬁmtﬁd g-rhefﬂhyﬂb@(ﬁxﬁﬁylidehﬂ)glfﬂlﬂhdmyl adGR! & €08 kg NMP.
phase Dstill the m xture usin

PrepareBesmini8mapiid-§ kaf74- @mo@,ﬁ;@al@@ﬁ{m eai@ iy 27 kg N epdd th% acetic acid

oo B P LhPS00RE O, 350 b gl snion

Immeddfew ﬁgdragelﬁﬁ-elzaﬁedt |$ﬁf ¢hef RERH SO @ 30°C until completion of the
| uor opévrl di n- -(indol -1-yl)- propyl am ne

reacuoxhgrdrh)c i delr ﬁ&g (:thgn%to tb@ reacsipn grikfuge, ferning ogengsdmmediately. The

reactzord%)lj\éure 1% glgés T 8%34%5‘@1152%/1%%%% 8(2 "irnl'm&glﬁ?ut{ogj‘slgs ’_J?lit?nuon 15

taken diliﬁ'ng %[@iﬂdiﬁorﬁeﬂwﬂtgn suthltharfe i€ cénfrolled Hova ﬁ@cﬂmbh of water is
d, 1H arom 7.65 (d, IH, arom), 7.7

recomr@nd pspeg:aﬂs it dhe E@gmlang,m )avmg @c@@roll fc@m;ng) q%e H;Btaken to

ensure % ,\?é) ?{W nN_nEI%%}ﬁ o%'%rqnge%c }naslﬁl I?EE}%‘I”EFS% #& Ié OfPW%tﬁ’% ig added The

reactmrﬁﬁﬁ;tiﬁfqu alddwedtho btdid obSIBgHD Ektrﬁ&ttﬁéﬁﬂawmph@detthﬁétt%sdﬁlth 45 kg
80 N et hyl pyrrol i done ﬁlggﬁ Additional ly

-heptapqs épd w&@s}a t}@ocpqmm Qs:gargq phasey Wi kowgter. gBvaporate the combined

orgamc&%%fe%)%l am ne :?s %%I]I g?gd’a’ ha'é'%sﬁ )N—prop lﬁgmthD I- aﬁﬁﬁle (yield
90%, 94% purity) as a brown liguid.
'"H-NMR (300 MHz, DMSO dg, TMS) [3, ppm]: 0.9 (t, 3H, CI), 1.4 (m, 2H, CHy), 2.2 (s,
3H, CHaz), 2.95 (m, 2H, NCHy), 6.3 (1, 1H, NH), 7.0 (t, 1H, arom.), 7.1 (t, 1H, arom.), 7.15 (s,
1H, arom.}, 7.4 (d, 1H, arom.), 7.45 (d, 1H, arom.).
MS (CI+): 189 [M'+H], 130 [M"-NCsHj]
Example 13
3-Methyl-N-propyl-1H-indol-1-amine

Prepare a solution of sodium borohydride (4.54 kg, 120 mol) in 38 kg of NMP. Add to
this solution, a solution of 3-methyl-N-(propylidene)-1H-indol-1-amine (38.6 kg, 190 mol) in
78 kg of n-heptane. Prepare a solution of 6.8 kg (120 mol) glacial acetic acid in 32 kg n-
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clear liquid is obtained to 10C. A solution of 10 kg

(76.2 nol) 3-nethylindole in 50 kg NWP i s prepared,
woanes/sgddean initial anount of 0.08 - 0.12 eqrCT/US2004/032086

KO Bu-sol ution to the 3-neithylindol e solution. The

HOSA and the KO Bu sol utions are added over a period

of 120 m n sinultaneously and 25 proportionally over

heptanémgﬁdfth@erﬂﬁta@xﬁssoﬂiuoﬁ%ef @ fefied o AB&tDB0 i o a1 BE°C A HEY sodium
the addition is | eted, add to the resulting dark

borohyém@/\wlmpmgu 309111@ ¢digelyroidyossa ewelutiars orciey. R2me.the pump

I c .ac) 100 nd 7.5 Kk 129.
witn 3 88 ni i e b B sediBpe it o strophe repetion mixtue a
30°C it 'cbmﬁ]éﬂ@ﬂ %‘f *ttﬁaﬁre@éudd"%lf BRCtheReachibs HiRRGE 9 f’:héﬂ Xlodk&-up by
i s then worked-up by adding 248 L water and 42 kg

adding 76 Repwttan éVo oinway treniosh faasning Boibgénved éuringdhnetaldéﬁmn of water. Stir

e RS SRl o A AthardiediCaR g grgaer o
the n—hbﬁta@egﬁ{ea@e RS BE tpﬁj i5hb pIER a%@ré“l 4&%1dlﬁﬂor9 Hhept f‘]!é@t tﬁi@%xture to

gani ¢ phases "are washed two tinmes
75°C intemalt tempermmee foes@Iht i Crpl Breowixtire i 25> Bxﬂrdmr tm:qnsrol the evolution

of hydr%é%f%%%%%r%?ﬁ%%%ﬁ%%ﬁgeﬁqg%@s% A gjugv% eve 3754c?d6 additional 30
| I
kg wat%r ”&bgﬁé{cah%ﬁ gﬁa%@sy aflgﬁxfﬁgsh %1'6" h?ﬁ%’_tafg 3@5’56‘%2’& %1@1 &Y x I\/Rg water.

Evaporé.tﬁaﬁe iHEptaDl/BBastSto dyByss| 6Ih1p peduits in ]3‘5’.5( kg 3}H13tkijl=}|3§ propyl-1H-
. 2.3 H, 2,45 (m 5 2 H CH2), 7.05 (t, 1H,
1nd°1"1a?}naﬁﬁgf9,3"’%.aéag;5&lrhﬂm rom), 7.5 (2 d, 2H, arom), 7.8

(s, 1H, arom), 8.05 (Exan{ 14\|CH). ME (Cl+): 187

[ Me+H], 130 [ Mt NC3H6]
3{BeigtopFidinepy])- (thethgihhddl Iayﬁ)-llﬂ‘opylamine hy@fechloride

Ko PhERRI T 558 b B e bubade s ke "W B ne
suspens?foﬂ"?ctj?}yb uh'ﬁl(zpél&mébiiu@i%ﬂ & o&ﬁhé@ @@‘kcﬂ 1(s Qféllgx?atbﬂ ad Qﬁuﬁ& A

Prepare a solution of gl aci al
a’miareca aohutlon of 38.1kkg KNNB.6 Adﬂ) B-lmﬂagdéﬁ-{pmpgdﬂdif[—mdol 1 -amine and

sol uti on over a perlod of _about 30 m t 30C.to t
243 kg cﬁél%?ﬂfﬁ sheilpiogestiaseayidne 1n|§ﬁ1gdqga }b@%ﬁlﬂ%l%“ated as
solutiof£0l ved. Stir the reaction mxture at 30C unti |

conpl etion of the 15 reaction (-1 h). Add 6.3 kg

dtddaroh selotidrizsed red® boprepicetl labeye fioaniangustic (¢2t kg/h solution A

o B2 a0 e SRab e T B K5 2 2 v o
v D] SR 10, Pt o
the reacgepvaseldsdmespaantdlsteydy nt tiie shagilavel ndpring #heoentiire addition of
solutlon ﬁ%% rBO1|33|f I%?tmfgotﬁgn mrll)%cd :sc?l.rlttli‘onI t% atn%tl%l%lr'] v(tas%el The reaction solution thus
collected in another vessel is quenched with 19 kg water. After the complete amount of
solutions A and B is added, wash the reactor with 20 kg NMP. For further work-up add 275
kg water and extract the basic water phase 4 times with 57 kg n-heptane. Extract the
combined n-heptane phases twice with 175 kg water and 13.2 kg HCl1 (30%), separate the
phases and add to the water phase 30.9 kg NaOH-solution (33%). Extract the water phase two
times with 155 kg n-butyl acetate and wash the combined n-butyl acetate phase with 176 kg
water. A sample of n-butyl acetate extract is taken to assay the free base. Based on the assay,

dilute the n-butylacetate phase to contain about ten percent free base (w/w). Strip off the
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ensure no or only mninmal foam ng occurs while the
first 1-2 L of water is added. The 20 reaction m xture
wohgosabi@yed to stand over night. Extract the wet/g52004/032086
phase three tinmes with 453kg n-heptane and wash the
conmbi ned organi c phases with 66 L water. Evaporate the
conbi ned dryg (yield organic phases to dryness. This
water Un€iStW dcBuinind 2dd tkth3 B tHE 1-Dhipl RRMte dildsd N H@!i"(
90% 94% purity) as a th}(})gvm It?qw d. %Hds @kﬁ) g070)- Distill
the mixhsOsHE a gn@St[ag trg;pw] rem@ye cgmpleBlY, themayer. ]Dmmgnhemmlatmn a

solid p]('PtCII)ﬁfF_G‘[S @q% sus,petﬁtm(ap 1é ngle%}cbﬁ‘;gg ancgmfer(:g Wﬁ}%&tt}r cake twice

with 76/kgd B- tﬁﬁ’ylaceﬂa‘t'é th@ﬂ@rgmg at 60-(7@"0 ]thtme "i‘&ﬁ{ﬁhé 437% B (i—ﬂu?r%ﬁgndm—#

arom
yD-(3 —m@hylﬁzd\&ﬂﬂﬂf)—pmpﬂmmd hde;qhtmixdb {77 m ae SIBENRr mﬂamoad

o 0 A s AT B )

M R BRGS0 N A SRR e ey 25

3H, CH),8t.0 ¢drh 124, (ﬁﬁi))ﬁgl(aglllﬂ afBe), 72 @ﬁIZHIaﬁ)IﬁZ) kg (ImViH arom.), 7.4
2005/ 035496 PCT/ US2004/ 032086 31 hept ane. Add the
(d, 1, gecsp -/ a64dy 15otgrt- b A-2ddleHlaapiani H8 (SfHhgevm)30 nin at

v R0k 30 B, RICHKI0 58 1502 B R P Y,

[fluoropyridine3frkgnenthept ane and add the rinse to the reaction

m xture. Stir the reaction mxture at 30C until

conpl etion of the reactE&dmleiSn). The reaction

m xture is then W&ﬁﬂ)rﬂ%ﬁﬂrﬁ?ﬂ g76vaater. No

or only mnimal foamn BoBIVEd during the

add0igab ﬂia@n‘ellmgatréﬁctorsﬁnder difiezeni mtdhm%eﬁ\/\ﬁithnﬂ ghke a®5l8 mole) of

separate the hases. Add 2.82 kg (30% and 4 75 k i
-ﬂuorwérnet 220160 1Relst hAEIBaE, teteqmlwlethﬂeppmmmnq (MEBRA) and

1. o G bR B o0 A i 5.

(12.6 1i,n206deto0ld, 0146 NEquav.) tdTe 18V Olf UlithDite @fsoﬁ%ﬁfy%ﬁﬂe QHDM)O solution
more residual hydrogen is evol ved, adjust pH | evel

(heptang/T. %ﬁhﬂé%$P@ﬁ& Rddrg over & gennst @24 @élp‘ﬁhlb@t J@latrﬁ@npm@mperature

n 37.k o,
of —40 vaporat etrpﬁ rﬁept a%’less'%%z@efs\l\g Vidr?}égg %‘é!\ﬁ%eﬂalﬁgc A
solutiori 6f B¥g $2%K6 nibleTdt ydquiN. pbpmxhcm&ﬂoeﬂhm&)in-m R TBE8Ykdded over
as_a brown_liquid. Exanple 14

a perioq of 44 Wit whije ﬁmrﬁmwa)temem’éwyﬁ 49de44°Gy| Yisr sipringrfion20 min
at —40"@;,0 {i%qéé%glp@nh ?% ; tgﬁ?) o & Dgfé)%:ieﬁl cﬁlgé&gﬁ&%tg%'\;%gct%? tl?at tc%gtamed 54 L. of
cold water. After stirring at 20-25°C for 20 min, the mixture is filtered through Celite to break
a minor emulsion. The layers are separated. The aqueous layer is extracted with 5 L of
MTBE. The organic layers are combined, then extracted with portions (1 x 21 L, 3 x 13 L) of
2 N HCl. The acidic aqueous phases are combined, partitioned with 16 L of MTBE, then
basified to pH 6.19 by adding 6.5 kg of 50% NaOH while maintaining a temperature of 15 —
20 °C. The layers are separated. The aqueous phase is extracted with 10 L of MTBE. The
combined organic phase is dried over 3.0 kg of sodium sulfate, then filtered and concentrated
(56°C, 575 mbar during most of the concentration, 400 mbar for final concentration) to give
3.7 kg of 4-chloro-3-fluoropyridine, as a brown liquid, 2.4 kg corrected for 31.2% solvent by
NMR and 95.5% purity by HPLC, 70.2% yield.
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suspension at 20C until a clear solution is obtained,

which is designated as solution A Prepare a solution
Wo%o:{i@aﬂ%kg (175.6 nol) PCT/US2004/032086

3-net hyl - N-propyl -1 Hindolzsl -ani ne and 24.3 kg (184.

nol ) 4-chloro-3-fluoropyridine in 68.5 kg NVP, whi ch

is designated as solution B. 20 Add both sol uti ons A

and B as prepared abovg,si jkaneously (-.24 kg/h

solution A and -17.2 ﬁ&m‘utlon B) toareactor

W(B-Fhoi‘&pﬁhﬁnﬂi—jdb-@ﬁmﬁtﬁ}ﬂmﬂﬁl-ll-gfl]\l’iﬁmftainiﬁeIhgdncichlorlde
solution A while maintaining the inter er
Faepeco e of gl ot BORPAP der PR acn 1 IR BN, i the
t | evel durin
w3 TR T G L1 21

?arma&amn@ﬂ |oﬂ11543![1 sl(@eRRRidIEI4 Femay) 3-Tethyl-depiopnl H-indol-1-
ution thus 25 collected in another vessel is

amine, hue%erﬂ&%ﬁ wimah, Po%imprinatieshlonsr 3-EpotopyridiBppne p&> aABIR(Solution
B) of solutions A and B is added, wash the reactor with

‘ 20 kg NWP. For further work-up add 275 kg water and

EiXt thaqbop BatddRSyith 980 erofioasRndAl iR M doindefedk® a continuous
n- hept ane.” Extract the conbined n- hept ane phases
stirred tel eeacteir (GSTRY ard) aveéatiermigad with, zzlqe@ Pyoep- ( §99) the loop system fo

157, PR A TRl P SRS g ARE o o

solution’ fHE$3 Wit Bnded EerlftbritnlEoiirolaCESE) emﬂﬂg\w&iﬁdﬁﬁtﬁl hold the volume
conbi ned n-butyl” acetate phase with 1/6 kg water.

in the C§amcmst@nt a1 -2pproy] 36oet.aflee @saph@@ mixtgreria RBenched wéh 3&7 g water.

ase. on_t
Acer o8 o) i ARS8 arR AEdo P s BT Rhiconf ol b gy A
to the rRA8 @nd Wid\uenchdd Ra®idn @i QARORIA03IDAPE water. Extract the water
PCT/ US2004/ 032086 32 water under vacuum and add to .
phase fardimeswithi3gg sntbaptpne. absiragtdhy h@ghmgsvsep@ekm%% Boigy with a

i D w9, BT L8 b 1 Eeos
(33%) a?lﬁ%iltrﬁbtt @1&5w1tﬂ— 580 SUSBEIRCARel SWasotRMehidtin ndthlacetate phase

tered. Wash the Tilter cake twice wth 76 kg
once w1th Blft glvatet didd. 794 g 8Cl @K%h@dadlst@bthm@ulmmmwré Mgings Dean-

Stark tr);p) 8@9 r}%.pﬁ{;:gfﬁlratgpx? rg;?r’a B?t(%ﬁ é’?ﬁﬂﬂgﬁ%y d%so él}ﬁ 8rod ct begins to

crystathg ToodVihedBadtion! hixfirk Yo Yed!| A Siedyi te pfaduc? 186 (ABCvacuum in a
heating rate 5C/ m n, | oss of HCl and decog{?osnl on)

tray dryekt NWRS( goutVEr , 16BNEE HEnompmidingt-yi@rethgliglol- y)) prppylamine

7 211, CH2), 2.5 (m 3H CH3), 4.0 (dm
hydIOCh%q@e dﬂg[is (m 1H, arom), 7.2 (m 2H atom), 7.3
(m 1H arom), 7.4 (Gxahble m@om), 7.7 (dd, 1H,

arom), 8.2 (d, 1H, arom 89(d, 1H, arorn.) 10 M5

(El +, 70eV): 238(1{rnpyhdene)e1ﬂagdpl- -armnf V- C3H7] 130

ﬁﬂg@rﬁ%%' Ehditaed G200 den Biiassip PR FyRGuBo in S0 ke -

methylpyrrolidone (NMP).  Additionally prepare a solution of 13.8 kg (120 mol)
hydroxylamine-O-sulfonic acid (HOSA) in 71 kg NMP, and cool the HOSA-solution after a

clear liquid is obtained to 10°C.

Prepare a solution of 6.4 kg (54.6 mol) indole in 25 kg NMP. Add to this solution the
HOSA and the KOtBu solutions as prepared above over a petiod of 180 min simultaneously
and proportionally over mass flow meters and maintain the reaction mixture at 15°C. After

the addition is completed, add to the resulting dark brown suspension 4.3 L (239 mol) water,
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A 30-gal Hastelloy reactor under nitrogen is charged
wth 2.5 kg (25.8 nole) of 15 3-fluoropyridine, 3.4 kg

wo(B&/dBs4wl e, 1.2 equiv.) of tetranethyl et hyl epedivapiodas2oss
(TMEDA) and 20 L of nethyds tert-butyl ether (MIBE).

The solution is cooled to -50C. Atotal of 15.5 L
(12.6 L, 29.6 nole, 1.15 equiv.) of 1.9 MIithium

9.7 kg Ctmsfgl%@l?yécem deid( 1BAY,) SRMUS BOKE (91.3 mol) propionaldehyde. Stir the
(‘hept ane/ THF/ et hyl benzene) i s added over a period. of

mixture24t AOTC i & h‘rammﬂ apmphagoa afchpapantigne Thef reactipnt gixturg is then

v B ST S SETOTET G 65 o e
reactioff Htktrd. Pe fé@ﬂﬁﬁg‘ E&g@&ﬁ&ﬁ@ Fillefed2hdlth®phd¥BBke k&papslele dThe water

over a perlo | e mai ntal ni ng a
phase is eagpir ettraceedod-tink® with 246@ Ihhﬁpt@ne stlihe rqon@mfedrorgmwhases are

w55 U ESA Lol G B Bl
15— 25”% s%[ut L Hlé‘&s 5 13%325%“ grdﬁyﬁdenhﬁmﬂhadmtﬁniné (yield 67 —

tere rou teto a mnor enul sion
74%, cEFxhlﬁ:td:da@aerw 7a¥@4$%pas@b eda bfblvm bauieous | ayer is
extracted with 5 of 25 MIBE,

L NV o NI, DIENO Sk TSR B pwiin L 3% o Lok 348451 2 76 ), 6.60

. 104 785 A TR o7 SR 6 0,10 o),

8.03 (dbem] drogg, 3.09 ptilE, N@HYy adding 6.5 kg of 50% NaCH whi | e
mai ntai ni_.n a te erature of 15 - 20 C. The layers are
MS ESbpa7aiMiH 2¥udlshhase is extracted with 10 L of

MIBE. The corrbl ned orggf%ﬁ Rhgse is dried over 3.0 kg

of sodium sul fate, then and concentrated 30
(56C, 575 mbar durN-pgop}ID&H-nfd(ﬂJleamhmcentratlon 400
nbar for final concentratloni to give 3.7 kg

f
Frestieo R GoBition 1By ke 6 melh sedmidwroiniids i 166 kedgMP. Add

31.9 k%y—{qﬁﬁ%ﬁ%%%z]oﬁm d%(‘g%%@% 8@90%%%@9 i RBRY(BEY mol) and

additiofts¥ 7. 1URg Q04 figid0 8Gep a3é’>a Exanpl of 1.62 kg (21.9 mol) glacial acetic acid in 2.8
(3-Fl uoropéﬁl di n- 4 gs nmet hyl i ndol - 1- ylg ropyl a 8
kg n—h@tmedr deld] meticpﬂ@éaspbl Ignsqﬂeutm pfFiog ofsabguig3 ‘5) Anig MIES to the
assh U 1 ;
s BTHAE PRI £ 5obh | 1ABBME bl Hion yin cvn
Rinse tﬁe?aghmbl\ﬁﬂa Bkg nShdiat@Basar ﬁle&ﬁhdﬂiomomxﬁire A50°C uyti] Gdalpletion of the

mol , 94 % purity) 3-nethyl- ropyl -1 Hindol -1 -
reactionti-h é) The rgacgiop gmgtw theg gvayg Gelrip lby)addlng 20 L water. No or only

mmnné tﬁfrl]mfl{ggm%bfse&% %?xxﬁé nﬁdc@tgcg-n Qg%fa sollwlj (tl%‘)h%thl‘érbveﬁhght and

|'00p 'Ssys ion

separatb&h@ Res! adid @9 &p GO (30 umid B4 ikpredert anke nélapﬂamf phase check
and a static mxer with a 1 ooQ

whetherdb@p}swt etowol. Peld-addrions) ameuRh o ﬁ@ﬂglf é’SF‘?&E% ﬁo Adlust the pH
o AR S B85 S0 b B SRS B 025
in ordegaBldodtrof tHedfekidubUhydagrehNBatidiolved. il nbe ie@ilduﬂehydrogen is
evolved, add additional 20.3 kg water, and adjust pH to a level > 7 with NaOH (33%).
Separate the phases and wash the n-heptane phase with 20.3 kg water. Evaporate the n-
heptane phase to dryness. This results in 5.84 kg N-propyl-1H-indol-1-amine (82.6%) as a

brown liquid.
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in the CSTR constant at approx. 360 niL. The reaction
m xture is quenched with 247 g water. After the end

woabostBsusgharge drain the | oop system and ri nsectng2004/032086
systemw th 951 g water. Agd to the rinse and the
quenched reaction solution additional 1224 g water.
Extract the water 15 phase four tinmes with 380 g

Ty t . act [ - b, i

E PRRLTG, DRISORG,TMS IOChbial o1, IT MEUADE 1RIIEE Ay, 3.00

(m, 2ELAdIH,D,06.8 5 €d,r &3, udrbini 06 4@ (te 1 Hp haHe7. 13 {t, gHNarh. ), ((38%t, dfdarom.),
extract tw ce wi.th 680 n-butyl acetate. Wash the

7.35 (d.r Hsgrom-hd -4¢-@ul §i %f@@t-)a?go;ﬁ%d% argRke with 775 g water.

d 1(37% and distill the resulting m xture
MS(ES?E’T %zgéﬁﬁea - Stark trap under vacuum wuntil no nore

water is renoved. As thgx@@g@qgt begins to 20
crystallize, cool the reaction m xture to 5C, and

filter tHadol-dokaropDrayridiad-yhaminghydrochlosigdey dryer .

Eheskenf SolbbSnbhiZ? b O Tph peraseim ey ion dep 22 6 NMP, sti
the suspBHEIoRc ROPE dtilyéledrdolth is Stamed(ddutioh A).
N- (propylidene)-1Hindol -1-amne 25 Pr%gare a

PBotnare opecond pgiuBok gf §.8885 (d1.] mebtasssyi &A% N teremt dX-mgol-1-

amine agia 30 g 40§ st ey oLy B e Bide i b My syeion B
AV xH A 18 sEhusivh BOWhTe afiaibiieSAe tdnthefatudé Gt HYPC. a8 for 1h

cool the HOSA-solution after a clear liquid is,
and chegtit Hirmesnlefiorod reaeégar dhe reastion itpixtwe 16 quenehed By 185 kg water.

adiust ReE P R SoReeR 153U e e g SR 8k DS Bheptene
twice. PREda0d offaniSRydH NAGLELBH B0 WS the adRuPEORADI2 §Adl N¥OH (33%)

over mass flow neters and maintain the reaction _ '
and extrfick mithelke ndotylagetase twiche Disgaiidt dappousdayesny ashawigandelgyer with

25 kg oy HTIBSLRE A R T By Byl
20 °C. ( Mter Tri@blliz ARt b6l aBé Gnikth@D10 5e0dfiRer3thl Gréd@ikt IndBlash with n-

propi onal dehyde. Stir the mxture at 20Cfor -1 h,
butylacegatel. | Dgomslee veammoat 8056 in eduyidoyer. fikes wiheesulbin i kgungol-1-yl-

i s.t.he wor ked- up, by. .addi 0 L ter,and 21 k
propy TR aH e B ODAF DO 3 VR BiFRE pdin
TH-NMIREEDD! MIPLZTDMSORI,, Tm)r[s,sl%ﬂng]: ODLUSPENCHIN 1162 (i, ke rcad), 4.05
and the phases are separated. The water phase is
(dm, 2FBgGHn). x4 &t tldl atomi)n®d Wi, HHR drdug. ),n7.08 pnahd, ardhe), 7.30 (d, 1H,

i ned or i C a r washe [Jres w th 4
awomm), SRR v ShTHLer G ot HEBTordlegh b Biym s 825 i br, 28
), B¥apQnAt A Nﬂna 15 - 25 %solution. This results in
arom., 6. .’?D@ 7.0 kg (propylidene)-1Hindol-l-amne (yield
MS (ES8%7: 257 B¥l5-+Hd oireedeseld for 19.7 - 24.1% assay) as a brown
liquid. "H NWR (400 Miz, DVsO-d6, TM5) [S, ppnl: 1.19
(t, 3H CH3), 2.48 (m 2 H CH2), 6.60

The following example illustrates the N-amination product obtained by following the
procedures set forth in EP 0 249 452.
Comparative Example 1
1H-indol-1-amine
A solution of 3.3 g (3.2 g corrected for 97% purity) of hydroxylamine-O-sulfonic acid
(HOSA) in 7.7 g of water is prepared and chilled to 0 - 5 °C. An amination vessel is charged
with 10.0 g indole and 50.0 g of water. The HOSA/water solution and 7.3 mL of 30% NaOH
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10 (d, 1H, arom 7.08 (t, 1H, arom), 7.22 (t, 1H,
arom), 7.57 (d, 1H, arom), 7.61 (d, 1H arom), 8.03

wo(tos/dBkyosaron), 8.19 (t, 1H, NCH). | M5 (ES+peTAigR04/032086
[ M+H] , 117 [ M+- NC3H6] Examspl e 18
N-propyl -l Hindol-l1-amne is Prepare a solution of

0.83 kg (21.9 nol) sodi um borohydride in 16.6 kg NWP.

solutxo‘hd fre3thef] éfﬂuhhrfe@ﬁﬁ?%étgl%ﬁ%tol el ﬂﬁﬁ)laflbn B oS B period of 120
9. 7% solution in n-heptane (36.5 nol) an addi ti

nnnutqs Whll"ktagmalmlapmg recadPios pamperatusd bli20-8H O@f H]PLﬂaﬂegys(Qshoars that no

lacial acetic acid in 2.8 kg n-heptane. Add the
1I{4m§§ Wﬂ”ﬁé?gﬂgﬁﬁution over a period of about 30 min at
30C to the sodium borohydride solution using a punp.
I medi atel y hydrogen evolution will occur. 20 Rinse
thhh@lghrihmﬂ%nﬁoﬂ( basbaee itlastetedyl derfalieofl tha @ldceding examples, it is
xture 3 g nt|I conpletion of the reaction (-1
not to ?COI’#FFEB anbeing Hﬁﬁe%l%ﬁf%bﬁi Sut rgEher. kg leentinn apgoraprssesghe generic
r erved
area airinbBR cishel SARiofs peli ity ARSI T B Sipade without
depmﬁmgghtn&mépuﬂemasanﬁth@fo&hases. Add 0.9 kg HC (30@@
and 3.4 kg water to the n-heptane phase, check
whet her the pHis below 1. Add additional anounts of
HCl if necessary to adjust the pH 25 around 1. Heat
this mxture to 75C internal tenperature for -2 h.
Cool the mixture to 25C in order to control the
resi dual hydrogen that is evolved. If no nore residua
hydrogen is evolved, add additional 20.3 kg water,
and adjust pHto a level > 7 with NaOH (33%.
Separate the phases and wash the n-heptane phase wth
20.3 kg water. Evaporate the n- heptane phase to
dryness. This results in 5.84 kg
N-propyl -1 Hindol-1-amne (82.6%9 as a 30 brown
l'iquid. WO 2005/035496 PCT/ US2004/ 032086 35 'H NWR
(400 MHz, DVMSO-d6, TMS) [S, ppnl: 0.91 (t, 3H, CH3),
1.35 (m 2H, CH2), 3.00 (m 2H, CH2), 6.33 (d, 1H
aronm), 6.43 (t, 1H, NH) 7.12 (t, 1H, arom), 6.98 (t,
1H, arom), 7.35 (d, H arom), 7.46 (d, 1H, arom),
7.50 (d, 1H, arom). Ms (ES+): 175 [M++H 5 Examlp e
19 Indol-1-yl-propyl-pyridin-4-yl-am ne hydrochl oride
Prepare a solution of 12.4 kg (110.7 nol) potassium
tert-butoxide in 23.6 kg NWP, stir the suspension at
20C until a clear solution is obtained (Solution A).
Prepare a second solution of 5.84 kg (27.7 nol, assay
82.6% N-propyl-IHindol-I-
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10 amine and 4.36 kg (29.1 nol) 4-chl oropyridine
hydrochloride in 15 kg NVMP (Solution B). Add sol ution

WO f905035394 uti on B whil e maintaini ng the tenperstmos0e4032086

20 C. Stir for I h and chegk for conpletion of
reaction. The reaction m xture is quenched in 135 kg
wat er. Adjust pH value of the solution to about 2
with HC1 (30% and extracgaMe 20 kg n-hept ane
twice. Discard organic layer. Adjust pH value of the

What isyelaispedsisl ayer tol 2 with NaOH (33% 15 and extract with
6 Kk - | tate twi ce. Di d | .
L et P SHropf SRS 15

met hanolic HO (29.9 nol, 10.1% to the organic
layer at 20 T. After ¢ Pzation cool the mxture
to 5C, filter the Rrag h wash with n-

but yl acet at e. Dry(Fﬁm aR,80C in a tray dryer.
This will result in 5 ATgNndol -1-yl -

propyl - pyridin-4-yl-ami ne hydrochloride (yield 73% as
a white to beige solid. 20 "MHNVR (400 MHz, DVBO- d6,
T™5) [S, ppnl: 0.94 (t, 3H, CH3), 1. (m 2H, CH2),
%m&lc&ﬂ%ms e%gelitialg_%)a’steglsgﬁ (‘::d’ 1H’ arom )’ 7.19 (m

1H, arom);-7.28 (m 1H, .arom), 7.30 (d, 1H, arom),
GprFpagings: sphion of Hydrpxglanine-@-®Forid acitlip aandahly preZni Golvent;

1H. . aro 8.43 b 2H, rom), .15. s br,
05y PR A ea S g s o op B kg 0806 e
(O pré g 2RI fIal doltipohAd 86tht RGN A NAkite BFAHGhIvent;
obtai ned by following the procedures set forthin EP
0 249 452. Conparative Exanple R, 1Hindol-1-am ne 30
A solution of 3.3 g (3.2g~corrected for 97% purity)
of hydroxyl am ne-O 0 i A) in 7.7 g of
wat er is prepared and™ch - 15 C An aninmation
vessel is charged with IT970 gNindole and 50.0 g of
water. The HOSA/water sol utionfand 7.3, of 30% NaCH
WD 2005/.035496 PCT/ US2004/ 032086 36 sol ution are then
«hrrentaghes sismytapequshyeadiprerertionelly siid solugan (ressesid gepta) and

. j ] nut Kl e maintaini a, react|
S8l lont 80 o0 D56 YR LS, AORITE Rt
ttdctiog Odssél-a8 s0Rab]S rdabfioemperafirt Wbi& REIdICBHBERDEY formula
has been illustrated by certain of the preceding
@-iaprgspugty apd highgtields be construed as being limted

S£hY: but rather, the invention enconpasses the
generic area as hereinbefore disclosed. Various
Rodi f ichidregts, apd,am8edt PERbkoSA BeRsy1HBAS Wokdd@YA or
departing fromthe spirit and scope thereof.
fluoroalkoxy of the formula C,HyF, or O »HxFy wherein n is an integer from 1

to 4, X is an integer from 0 to 8, y is an integer from 1 to 9 and sum of x and y
is 2n+1;

R and R are the same or different and are each independently selected from
hydrogen, C;-Cy-alkyl, C;-Cy-alkoxy, benzyloxy or fluoroalkyl or fluoroalkoxy
of the formula C,H,F, or OC HF, wherein n is an integer from 1 to 4, X is an
integer from O to 8, y is an integer from 1 to 9 and sum of x and y is 2n+1; or

R and R; taken together with the carbon atoms to which they are attached form a
Cs-Cgeyclic ring; and

m is 1 or 2.
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10.

11.

10 WO 2005/ 035496 PCT/ US2004/ 032086 37 CLAI M5 What

dis: 1. A process for the preparat
Wd Ebnr{lc))%ﬁ of the formula ll;,, 'T (R<)~ Fgﬁﬁgm“%"’”““

whi ch consi sts essenti all ysst he steps of: (a) prepari ng
a solution of hydroxylaniine-Osulfonic acid in a
sui tabl e organic solvent; (b) preparing a solution of
a suitable base in a suitable organic solvent; (c)

PGP BfdcBE Rcsalndlth iR fQr N2
a su?t abl e or gani ¢ sol Ve\ﬁf{éf&ﬁ@ﬁﬁ@?lv%m %ﬁl %qnﬁé)%&%(b) 1san
( @prodemelsienti ng si nul t aneously and proportional |y said

solution fromsaid step (a) and said solution from
said step (b) wth said solution fromstep (c) taken

' Th@pﬁéés%%@éc%dm%@@@fai ﬁ'saﬁta 1%8§ E{;Itv%g[:l?emlr :act hon

tenperature to provi esal corrpo (rn)
i N-metyppoolidivomnd hi gh yields; wherein 15 Ris
hydr ogen, Cl1-C4-al kyl, Cl-C4-al koxy, benzyl oxy or
f 1 uor oal kyI or fluoroal koxy of the fornula C'HXFy or

i 554 9y BN EAR AT i

sum of X and y is 2n+1 Rl and R2 are the sanme or
ferent and .are each |ndependently sel ected from 20
ﬁbﬁrﬂﬁ%ﬁ%ﬂ ageording i Womm 2 wherem said endyent ko2 Hiowathdacetamide.
fluoroal kyl or fluoroal koxy of the fornuha CnHXFy or
OC' HXFy wherein n is an integer from1l to 4, x is an

I Titeggecess a@ording o Gainy1 whe@ih dabd BGEtn E4i@Bp (E)qs &h 8thic base.
sumof x and y is 2n+1l; or Rl and R2 taken together

with the carbon atons to which they are attached form
&he process accordin g to claim 6 wherein said base is having an pK, value at least

about the same as that of indole.

"The process according to claim 6 wherein said organic base is an alkaline metal
alkoxide.

"The process according to claim 8 wherein said alkaline metal alkoxide is selected from
the group consisting of lithium methoxide, lithium ethoxide, lithium isopropoxide,
Tithium tert-butoxide, sodium methoxide, sodium ethoxide, sodium isopropoxide,
sodium tert-butoxide, potassivm methoxide, potassium ethoxide, potassium
isopropoxide, potassium tert-butoxide, cesium methoxide, cesium ethoxide, cesium

isopropoxide and cesium tert-butoxide.

"The process according to claim 8 wherein said alkaline metal alkoxide s potassinm

tert-butoxide.

"The process according to claim 1 wherein said solvent in said step (c) is an aprotic

solvent,




Cs-Cscychc ring; and 25 mis 1 or 2. WD 2005/ 035496
PCT/ US2004/ 032086 38 2. The process accordi

ng to
. WQIoAE54%wher ei n said sol vent in said steps (ﬁgT/HﬁH}O‘(’WOSG

12.
i3.
5
14.
15.
10
16.
15 17.
18.
20
19.
20.
25
21.
30 22.

is an aprotic solvent. 53%. The process according to
claim2 wherein said aprotic solvent is
N-net hyl pyrrolidinone. 4. The process according to
cITaemrocajhecerdingstaicthind|lwelrerein sail, aeatiic selventli§ or nani de.
1 h rocess according to claim2 wherein said
sgﬁ'véem lﬁ?yslpql\faﬁoaﬁrret hyl acet ani de. 6. The process
according to claim1l wherein said base in said step
(k&) is an organic base. 7. The process according to
c [1ae pra&-esshasceidingsaickiit d4 evhieseih asid mgrotin sgientyal ue at
t..15 a%out the same as that of indole. 8. The
HmeYIBIGet 0 claim 6 wherein said organic base
is an al kaline nmetal al koxide. 20 9. The process
according to claim8 wherein said al kal i ne netal

allke piatess abcerdingad eldirh 1 d mhetdie sgjd apiptic o619és ks dithetyl acetamide.
['ithium methoxide, lithiumethoxide, lithium
i sopropoxide, lithiumtert-butoxide, sodium

, i . . e, o
ol b 2cB R it Y sirei? Al B0 RE RN R stom gpout -5
etorebwiltd}°Cpot assi um i sopr opoxi de, potassi um
tert-butoxide, cesium nethoxide, cesium ethoxide,

cesi um 25 i sopropoxi de and cesiumtert-butoxide. 10.

The: Boe : | L M el 1d alkaline. .
o PORRE S ALRRLS At | BuCieh PR Bl R i 4
proagbess2BCcording to claim 1 wherein said solvent in
said step (c) is an aprotic solvent. W 2005/ 035496

PCT/ US2004/ 032086 39 12. The process according to

Cliq ' | - LC ent is ..

T SRS 1 akh PRASME A LB i pippor fom
cibaiin dnbleoesbeiil (sablds aith@éfefens® to/SMt cdnSpould of formula L.

N, N-di et hyl f ormam de. 14. The process according to
claim 1l wherein said aprotic solvent is dinethyl

Sy AR according to claim 1 wherein said base is present in an amount of from

about 3 mole to about 6 moles with reference to said compound of formula L.

The process according to claim 1 wherein said contacting in said step (d) is affected by

means of a static mixing.

The process according to claim 1 wherein said contacting in said step (d) is affected by

means of a continuous reactor.

The process according to claim 1 wherein said contacting in said step (d) is affected in

a batch reactor.

‘The process according to claim 1 wherein R and R; are hydrogen and R; is methyl.
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25

15. The process according to claim1l wherein said
reaction tenperature is fromabout -5C 10 to about

WOB5/038%96 The process according to clai m1 whBrEUR04HPIR086

23.

24.

reaction tenperature is fr¥¥m about 0C to about 25C.
15 17. The process according to claim1l wherein said
base is present in an anount of from about 1 nole to
abbhst procesretaesding toclaief bwheemn R parslR daleartpgete wath the carbon
formula |,.18. The process agcording to claiml
mﬁ?@?ﬁjggﬁcé%ﬁa‘( e gt C’g‘?d:éétﬁtactleﬁzeé’ﬁ rgﬁnunt of from
about 3 nole to about 6 noles with reference to said
conmpound of forrmula I. 20 19. The process according to
c|&pmctssiioe thei premssition o6 n campowg! ofnhsfairdulatep (d) is
affected by nmeans of a static_m xing. 20. The process
according to claim1l wherein Bid contacti ng in said
step (d) is affected hy 5{ neans of a conti nuous
reactor. 21. The {R)es ing to claim1 wherein
said contacting in sai\g is affected in a
batch reactor. 30 22. The p ess according to claim1l
wherein R and R are hydrogepppand R2 is nethyl. WO
2005/ 035496 PCT/ US2004/ 032086 240 23.(Ilfhe process

and R2 taken together

according.to claim1 wherein Rl
vvi"‘fc}ﬁ"}}'ﬁ@%@ rSERtally BeatersPtivhi ch they are attached form

2 (DeRGERR A BitiofHf h GERR.G E‘E@%ﬁéﬁl f
ccgér?peg{)}und gfast heoﬁor n}/ﬁé}rgisﬁ ; &ggﬁl{@(ﬁw&(ﬁ E?‘?"Ir’)ac’f%he
wihérohilebnsi st s essentially the steps of: (a) preparing
a solution of hydroxylam ne-Osulfonic acid and a

conpound of the fornula I: Ro(RmI R\ NH(~)

GF Mg

1

Tz

@

in a suitable organic solvent;
(b) preparing a solution of a suitable base in a suitable organic solvent;
(c) contacting simultaneously and proportionally said solution from said step (a) with
said solution from said step (b) at a suitable reaction terperature to provide said
compound of formula () in high purity and high yields;
wherein
R is hydrogen, C;-Cy-alkyl, C1-Cy-alkoxy, benzyloxy or fluoroalky! or
fluoroalkoxy of the formula CH,Fy or OC,H,F, wherein n is an integer from 1
to 4, x is an integer from O to 8, y is an integer from 1 t0 9 and sum of x and y
is 2n+1; |
Ry and R; are the same or different and are each independently selected from
hydrogen, C;-Cy-alkyl, C;-C4-alkoxy, benzyloxy or fluoroalkyl or fluoroalkoxy
of the formula C,H,F, or OC,H,F, wherein n is an integer from 1 to 4, x is an
integer from 0 to 8, y is an integer from 1 to 9 and sum of X and y is 2n+1; or
Ry and Rs taken together with the carbon atoms to which they are attached form a

Cs-Cyeyclic ring; and




10

15

10 in a suitable organic solvent; (b) preparing a

solution of a suitable base in a suitable organic
wo00v®8496s (c) contacting sinmultaneously and PCT/US2004/032086

proportionally said solutigan fromsaid step (a) wth

said solution fromsaid step (b) at a suitable

reaction tenperature to provide said conpound of

fopmyhar@ll) in high purity and high yields; 15

wherein R is hydrogen, Cl-C4-alkyl, G -C4-al koxy,

benzyl oxy or fluoroal kyl or quoroaIkoxy of the

formula C or OClI HXFy wher e] teger from
25. A {PEOCRSS W%e%eﬂamt@@‘éﬁf afCPBWPB“4 %“g ugalgfn i nt eger

fron11 to 9 and sum of x an@ay i's 2n+1 20 R and R2

are the sanme or different gn& are each |ndependently

sel ected from hydrogen . C4-al kyl, Cl-C4-al koxy,

benzyl oxy or flWU89ro roalkoxy of the

formula C'HXFy or OSSHXFy-y [ [

1to4, xis an integer ffomO to 8, y is an integer

froml to 9 and sum of x q&d y is 2n+l; or RI and R2

taken together with the carbgn ons to which they are

attached forma 25 Cs-Cscychc ri%g; and WO

2005/ 035496 41 PCT/ US2004/ 032086 m slor2. 25. A

process for the preparation otz a conpou )of t he

formula lV: R2 (RRmI R N N\ R3 R4 (TV) 5 which

compich se&sprigddi ng si nul t aneously and proportionally a

solution of hydroxylamne-Osulfonic acid in

s Adding) sempliansansdy 3%l Rienertianellye sdwtioni o ﬁy@noxalam%@tﬂugomc acid

b I 0

odi %ghﬁ%}ﬂo §1'~Qta u%%ﬁ:eﬁ{ ‘T%Q’l solutidd of %@{1 ébb? 6 Bhss ?Aa% E%&'Bm drehic

S QJolfv%fit toad scduticBWif aah oﬁlﬁii@ﬁ th@ forhr@iEiEh &tsUftﬂnlel%hﬁﬂc Rolvent at a

sai d conmpound of the forrmula (lI) is taken in a 10

s itale eeaction iemperajwre sdereinrsaid compound of the formula (I) is taken in a

suitable reaction vessel,

R,
(R); M,
N
iy
to provide a compound of the formula (II):
R,
() M—r,
\
NH
: 0y
and reacting said compound of formula (I) in said reaction vessel with a compound of
the formula (TH):
R,
o=
. R
R € E1Y

to provide the compound of formula IV):

wherein
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26.

27.

28.

29.

30.

31.

32.

RRmMR N H(l) to provide a conpound of the fornula

(
: (RmMR N | NH2 and reacting saj
é:odr?p/g%ﬁl of forrmula (I11) ip said reaction ve%gg USEipq{s2086

a compound of 15 the formula (111): R3 OR4 (i) to
provi de the conpound of forrmula (1V): wherein WD

5/ 035496 PCT/ U 04/0286 42 R i s hydrogen

< c4- dF Ryfrosed; ¢ @ £k B%g;zyb}xm ﬂ@@@aﬂw&/m or
fI uoro 'CaH% l;%"@/
wher ei ﬁfidr???%k aéroltfﬂjt%efggl? i E‘OFXV%%GIE% 1¥m%1nt%grer from 1
from 0 tod, 8is an inegarfrémDeg8syy fsraﬁmt&gdr@ro% aeslo §1§H@L@ﬁ ofXx and y
and y 2n+l; 5 R and R2 are the sanme or different
and ar ési‘éf@h i ndependent |y sel ected from hydrogen,

g r. fluoro
R e T A A R R

n is anhydogege;- (&Lzﬂhjrl,’l.ct G4-41koXy,lb‘énﬁsﬂox3J (ﬁtfﬁﬂoﬁfal}f}‘l erﬂﬁ)oroalkoxy
to 8, ylsanln Iglerfromltogandsumofxan y

i s 2n+Pf thedormge Retldher OkaHsBmehesein aiis freimtager Siom Tatoet, x is an

8 ac&l , R%/};? %ﬁp &’3 3;91% %‘f §n?éjgf; £3 P‘%Sﬂ;{ %f%leaeéfgc nd y is 2041

a®gandRpgretthe @dn@é nm cﬂﬁeﬂéhﬁnﬁlai‘e &aeh GhRPEMRAMy ée‘}ec?é?i from hydrogen
aprotic solvent. 27. The process accordi ng to claim

BT%TQﬁ@ﬂl?YLsf’éFldnﬁplr@ﬂ c solvent is 15
N- net hyl pyrrolidinone. 28. The process according to
claim 26 wherein said aprotic solvent is N N

The process according to claim 25 wherein said solvent is an aprotic solvent.

The process according to claim 26 wherein said aprotic solvent is

N-methylpyrrolidinone.

The process according to claim 26 wherein said aprotic solvent is N,N-

dimethylformamide.

The process according to claim 26 wherein said aprotic solvent is N,N-

dimethylacetamide.
The process according to claim 25 wherein said base is an organic base.

The process according to claim 30 wherein said organic base is an alkaline metal
alkoxide.

The process according to claim 31 wherein said alkaline metal alkoxide is selected
from the group consisting of lithium methoxide, lithium ethoxide, lithium
isopropoxide, lithium tert-butoxide, sodium methoxide, sodium ethoxide, sodium

isopropoxide, sodium tert-butoxide, potassium methoxide, potassium ethoxide,




di met hyl f ormam de. 20 29. The process according to

@l aiHZG wherein said aprotic solvent is N N
. WO 2008

33.

34.

10 35.

36.

15
37.

38.

20

39.

25

i’ﬁ??ﬁacet am de. 30. The43process accor di ngPFEf[LSF%{’r”H?”%

25 wherein said base is an—organi c base. 25 31. The
process according to claim30 wherein said organic
base i.s an al kaljne netal al koxide. 32. The process )
a oG IR SPEORF e P aSsiR R RIS CaiwE rrRatleoxids, gesium ethoxide,
al | i : 5 .qroup consi sting of _
| .#ﬁ?ﬁ%ﬁéﬁ%ﬁeg‘éﬁ SR L buFE e, lithiumF 30
i sopropoxide, lithiumtert-butoxide, sodi um nethoxide,
s@di um et hoxi de, sodi um i sopropoxi de, sodi um
t e PReHacerdingde slasn dwheteisaibidlkalpstraeiel alkoxide is potassium

- et oy de . WO 2005/ 035496 PCT/ US2004/ 032056 43
pot assiumi sopropoxi de, potassiumtert-butoxide,
cesi um et hoxi de, cesi um et hoxi de, cesium
I sopropoxi de and cesiumtert-butoxide. 33. The process
adde PEicey acerrdingiterclaim Jh wherein sid wactidedbioperatvet mIfrom about
al dopx| A6, i SoRot assium 5 tert-butoxide. 34. The
process according to claim25 wherein said reaction
tenperature is fromabout -5C to about 40C. 10 35.
The process according to claim?25 wherein said
r €8 Piogess pesmpding taieleim 2% wheroim saldoetctidq tetnperatucuis f@&Cbout 0°C
36. ocess according to claim25 wherein said
b§§g£P§z%¢esent in an anount of from about 1 nole to
about 10 noles with reference to said conpound of
formula |I. 15 37. The process according to claim25
whis popess agaprding to ¢lainp2ewhereinaniddaseistprestnt inamamnoiLdf from

CAT0b s e @ Bty B g PR BT g

claim25 wherein R, Rl and R4 are hydrogen, R2 is
methyl 20 and R3 is ethyl. 39. A process for the
pFeszpeass arvoudingtoodaipolfmdhaéintshid bhgy inpresei anommaunt of from

Séﬂo%?? }n%lestgla outtg1 Slgl%so%th I?gferegc@ A s\aidl coﬁpoﬁnd of formula L.

‘The process according to claim 25 wherein R, R; and Ry are hydrogen, Rj is methy!
and Rj is ethyl.

A process for the preparation of a compound of the formula VI or a suitable salt

thereof;

(R); N,

F (VD

which comprises the steps of:




Il Ra N--~NRR4 (O0)P 5~n (VI) 25 which conprises

the steps of. WO 2005/ 035496 PCT/ US2004/ 032086 44 5@%1
WORITHE4%Si nul t aneousl y and proportional |y a sBFTUPHR/ER86

hydr oxyl am ne- O sul foni c ‘Qci d in a suitable organic

solvent and a solution of a suitable base in a

sui tabl e organic solvent to a solution of a conpound

ofa) pfding sipmmlilapedusiyrand pmliottajmlaléy o s@ammoﬁqddxmnymn&ne—@-sulfonic

able.r ctlont wher.ei n [ of
¢t o SRRy S oTHRRE R bt Pesishde PasioR P ?alﬁta lo organic
v
fﬁ’?‘f{ﬁ‘k t0 %?oluﬁﬂé?a%omﬂﬁund’bftﬁle E‘Erﬁ%ﬁj?n%s ﬁ%ﬁggg ng %lg?rg ata
canablemehctibn fampemtare (Wtktyein srid admpsmdcifitlenfovrasla €1) ivdakdn in a
a co%ound of 10 the formula (I111): R3 OR4 UID to

3 pPaePlaacastieR ¥pStind of formula (I1V): R (Rml R N~
R3 R4 R
2
(R); Mg,
b
@
to provide a compound of the formula (II):
R2
R); N—p,
N
NH
? (I

and reacting said compound of formula (II) in said reaction vessel with a compound of
10 the formula (TI0):

. R,
o=
U
to provide a compound of formula (IV):
RZ
(R); M—r,
|
N
ﬁ/ﬂs
e av;

(b) reacting said compound of formula (IV) with a suitable reducing agent to provide a

15 compound of formula (V):




10

i5

20

(b) reacting said conpound of fornula (I1V) with a
sui tabl e reduci ng agent to provide a 15 conpound of
wohorsssaé (V) : WD 2005/ 035496 PCT/ US2004/ 03208BCT/AS2082/032086
(Rn G RL N HNR 3 R44V); (c) reacting said
compound of formula (V) with a conmpound of the formula
(M1): X(RB)n Ni (Op (VIl) 5in the presence of
a suitable base in a suitabl ggorganic solvent to
provide the conpound of formraa (VI), which is
optionally reactﬁg) table inorganic acid to
provide a salt nt ppoyre-Fyf formula (V1) ;
wherein R is hydrogen IT>(#4- al kyl, Cl-C4-al koxy,
benzyl oxy or fluoroal kyl or {10 quoroaIkoxy of the
formul a CnHXFy or OCf HXFy erein nis an integer from
1 to 4, xis an integer fronm™N toRr8, y is an integer
from1l to 9 and sumof x and y|] is"2n+l; Rl and R2 are
the same or different and are kach independently
selected from hydrogen, Cl-C4-‘alkyl, (61 al koxy,
benzyl oxy or fluoroal kyl or fluoroalkoxy 5 of the
formula C' HXFy or OCnHXFy wherein n is an integer
froml to 4, x is an integer fromoO t an
G idinerri P TPPR R Y bTh spenpuncotine Rl (VD
and R4 are the sa or different and are each
i ndependently sel eC from hydrogen or d-C4-alkyl;
and mis 1 or 2; R§{AsShydrogen, nitro, am no,
hal ogen, Cl1. 4-al kyl )kanoylanino,

|

N

|
© (VID)

in the presence of a suitable base in a suitable organic solvent to provide the compound

of formula (VI), which is optionally reacted with a suitable inorganic acid to provide a

salt of the compound of formula (VI);

wherein

R is hydrogen, C;-Cy-alkyl, C;-Cy-alkoxy, benzyloxy or fluoroalkyl or
fiuoroalkoxy of the formula C,HyFy or OC,H,F, wherein n is an integer from 1
to 4, x is an integer from 0 to 8, y is an integer from 1 t0 9 and sum of x and y
is 2n+1;

R and R; are the same or different and are each independently selected from
hydrogen, C;-Cy-alkyl, C;-Cy-alkoxy, benzyloxy or fluoroalkyl or fluoroalkoxy
of the formula C,HyFy or OC,HyF, wherein n is an integer from 1 to 4, x is an
integer from 0 to 8, y is an integer from 1 to 9 and sum of x and y is 2n+1; or

R; and Ry are the same or different and are each independently selected from hydrogen
or Ci-Cy-alkyl; and mis 1 or 2;

Rs is hydrogen, nitro, amino, halogen, C;.4-alkyl, C;4-alkanoylamino,
phenyl-C.4-atkanoylamino, phenylcarbonylamino, alkylamino or
phenyl-Cy_4-alkylamino;

X is halogen;

mandnarelor2andpisOor 1.
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40.

41.

42.

43,

44,

45.

46.

47.

48.

49,

20 phenyl - d _4- al kanoyl am no, phenyl car bonyl am no,
al kyl am no or phenyl-Cd 4-allcylamno; X is hal ogen;

WOoRWHE3M%re 1 or 2 and p.is 0 or 1. WO 2005/ @85A5@004/032086

PCT/ US2004/ 032086 46 40. 4he process according to
claim 39 wherein said reducing agent in said step (b)
is sodium borohydride. 5 41. The process according to
claim 39 wherein said reaction in said step (b) is
c%ri ed out in a sujtable organic solvent. 42. The
pri Ot BESeSSECE MR Flaire PAvReem sabredpHng ageqt Wowidstiep (b3 is
agom%%;:%gﬁaé{ent.! 10 43. The process according to
clarm erein said solvent is

N- et hyl pyrrol i di none, N, N-dinethyl formam de,

di met hyl acetam de, tetrahydrofuran, heptane, hexane,

t $N¢iBIPESSs 3esArding tmelakh3t whereln seiddeagtiontimsaid step (WMs camried out

P10 ' claim4l wherein said solvent is
I\i%%ﬁﬁ%?%&?%ﬁ%%ﬁ%ﬁe or a 15 m xture of

N- et hyl pyrrol i di none and n-heptane. 45. The process
according to claim39 wherein said reaction

t ERgoroggss pecording i ¢laisy Blpyhgreinssaid ol vehkis paapestiofsofveom
about -70C to about 150C. 20 46. The process according
to claim39 wherein said reaction tenperature in said

sTIePfrdgesk ccokding RecliianNOewBdreinl a1l RBRHL is NRetHyHyRbBAone,

15C. 47. The process according to claim 39 erein

S Nrdiseaiiaylfosmamide, dimeihyl egetaridpdetshyidunfutan eptane, hexane,
' 48 Th di t | ai m 39
gt e R TR S TS R R

static mxer. 49. The process according to claim 39
wherein said step (c) is perforned in a continuous 30
skherpreepss ageRrdiegiotadaim AMVIXDES/5685406nRCN-USDOPHOBAOSE: or a

.90 T [OCESS cor di to claim39 wherein said
é’fz%‘g“r‘iEf]ﬁ]"g‘etg‘%%%%’%?ﬁﬁ&“ﬁer?ﬂg%ﬂﬁme- reactor. 51. The
process according to claim39 wherein said step (c) is

perforned in a mcro-
The process according to claim 39 wherein said reaction temperature in said step(a) is

in the range of from about —~70°C to about 150°C.
!
The process according to claim 39 wherein said reaction temperature in said step(a) is

in the range of from about ~20°C to about 15°C.

The process according to claim 39 wherein said base in said step (c) is potassium tert-

butoxide.

The process according to claim 39 wherein said step (c) is performed by means.of a

static mixer.

The process according to claim 39 wherein said step (c) is performed in a continuous

stirred tank reactor.




reactor. 52. The process according to claim39 wherein
said step (c) is perforned in a continuous stirred

WQ 25035d%ct or conbined with static m xers in BCLASR04/032086
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51.

52.

53.

54.

system 53. A conpound of #¢he fornmula (IV): R (Rm
RR M~R3 R4 (1V); wherein Ris C, -C4-al koxy or
benzyl oxy; R, and R3 are hydrogen; R2 is nethyl or
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an ‘enantioner, a stereoisoner or a mxture thereof, a
t eationer thereof, or a pharmaceutically acceptabl e
salt, a solvate or a derivative thereof. 54. The
compound according to claimb53 which is selected from
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Stepdohoxy- N- ( propyl i dene) -I H i ndol - I -am ne.

The process according to claim 39 wherein said step (c) is performed in a continzous

stirred tank reactor combined with static mixers in a loop system.

H

A compound of the formula IV):

(R N—r

4 avy;

wherein

R is C;-C,-alkoxy or benzyloxy; R, and R; are hydrogen;
R, is methyl or hydrogen; and R, is C,-C4-alkyl; and m is 1 or 2; or an
enantiomer, a stereoisomer or a mixture thereof, a tautomer thereof, or a

pharmaceutically acceptable salt, a solvate or a derivative thereof.

The compound according to claim 53 which s selected from the group
consisting of:

5-benzyloxy-N-(propylidene)-1H-indol-1-amine; and
5-methoxy-N-(propylidene)-1H-indol-1-amine.




