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WD 2005/ 035496 PCT/ US2004/ 032086 5 PROCESS FOR THE
PREPARATI ON OF N- AM NO SUBSTI TUTED HETEROCYCLI C
wOoRMBROBMNIE 10 BACKGROUND OF THE | NVENTI ON Fi el @Ccofustdea/032086
I nvention The present invention relates to a process
of N-am nating a series of nitrogen containing
het erocyclic conpounds. More 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 -i ndol - 1-am ne and the product
derived therefrom Description of the Prior Art
Various N-am no substituted nitrogen heterocyclic

CORYCESSTOR ’IlquE PRISPARSSTION 01‘“1\%@?&%@%?3%1@@

manut act ure ol @
are primarily uiﬁﬂTERDQUﬁM@MQQ@EI 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
ni trogen heterocycles, such as carbazol es and

pyrrol es, can_ty} . ﬁéﬁg E% EEE

porti onwi se ad&l : =FAleH fonic 25
Field 3¢ thédghy to the |ndol ein the presence of an excess

of potassium hydroxide in a solvent such as

diTet prgbeorimeamitids (€S ,tos@ eprbogss eofadphminaBoged ,sefiks of nitrogen
o e AR Yo Wil B e ot s

c%& FdcB&Got fhe prpacitioh 810G anhRo- :

toopr g)e “references are m@graggﬁ%tleé)‘ff%goﬁé%y re gfrlgﬁ%:ngdes This

1nventmn alsbe¢lateetnt arr iiprovedOptdorm\fer thet prepabinneofie(hippopd)-N-(3-fluoro-
limtations and i s not advantageous’

has ever. a|
4- nylldéﬁyh} @B&lrla@?loha@%n%%% g IPresuct A vRdARsTRBPRdol es
DesciStRaGdrald PrigMAh respect to the large scale and
—%%—m?‘c_‘ag—mhey s of N-am noi ndol es. For instance,

t Réarjoos tN-ammos sutadditdd atitrofent hetetdOyAMDDOHBOURIE have been used as
, PCT/ US2004/ 032086 2 hygroscopi c. HOSA as a solid
intermgddaies i9rbhranyaghes ofe N%@etps P£8¥8a€%ﬂ compeynes, Gypaeh gre priggarily used
M r
in PR P Rk BnSTR GRS, Rty ABRST /DT QHLEG: heterooycli
compounds of particular importance is N-amino indoles. It has been reported in the literature

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 (HOSA) 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 N-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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the product. Actually, the product yields are
typically in the |ow | evels of around 40 percent, and
wanresoBson vari abl e dependi ng upon the surfaceraraa2@md32086

qual ity of potassium hydrox2de 5 enployed and the
agitation efficiency of the reaction nmedium Thus,
this process is not suitable for a scal e-up

hygrosqupicaHOSA. advbsdlid pgses peobléns ané ienat! gryctical. | Adgitionalbye sise reaction
of the base is used thus necessitating undue waste )

has toybe; pEiat OBt Wisler REtCHISCREOUTCRANAHIONS AeSUbHIG HuURRsFRRIRRLY dgw vields of

t rj DR, AT C '
e, A58 SO, L GE 155 ORI e,
and atenofidie viridbty aépeheinghgionNhansufate areadind quality of potassium hydroxide

hexanet hyl enei m ne_ can 10 be carried out using HOSA )
employgdiand the egiiméen fficiancyqfeBigsreadiaremedimg ahhusn dHg Pecess is not
w285 §55of S BAMEEEEOLENL, BORLARG P Brocls B b s

used 08 hé@bditatidd &ndldé&ﬁ@@d’lﬂi@?@@ﬁ @EobléiBE hsafbutriiRfion and work-up of the
i ncl ude hydroxi des of alkali netals and hydroxi des of

produgt, kusirerededing thhs procedssmecnaenicaldar f gommerdipl apepationess,
it i scl ose h .anj.nat i can_be carried .
o1 A 031 A B NS Ry 5 Blsimne can

be caftied cu uding HDSQUS tﬁ@]ﬁﬂéﬁérﬂb@ St anSQElEVIS $HIHD%hd@ntifor@ihic base, see
aqueous sol uti on of hexamet hyl enei m ne. However, this

for expmpdedd Pajensi Applipation e de 24Ri 432, dnqorpgrategeherein by reference in its

. di sadvant ages di scussed herei nabove nd_in,addi tion
entiref}* G RRER, BRI O BT IRt PRRishif® Bl mecats ana
hydrokfleg oFtdllRHHe  cabBSRetaltan Spéaifically, @t ey prodeENUERs disclosed that N-
het erocycl i ¢ conmpounds such as i1 ndol es, carbazol es,

amingsipnrcgn g cargied out by sigpilteecefs feedisg of e aquqous selgtipn 60HEOSA and an

ields. are.very | ow, Accor.di ngl there j.s a.need far ..
aquecly SiBich 5 55t PYREEET 0P B lkeciy Filelign gt heanicHylencimine.
HowdVet, (918 PPoce &k A1l 418y AEdRr REU G &F thE aRAUEtageldliso®dsed hereinabove
above, 'the N-am no nitrogen heterocyclic conpounds so

and if eddiion dus peocess is ypertific to hexamaeshylanaimine whiheis a stronger base than

. formati.on of, N-al kyl am no ni.trogen cant aini
varioys Gl il note SRl R yhas YHER ORI RuGHBRoles, pymoles, etc.
spite GERAS, aht Yepoteadlprydit iyRildObre &y aBivNoABERERcBRRMAE is a need for an
carried out using an al kyl ating agent sucﬁ as

impravadl pedckssrier tha N-aminstios ehvdregen gontageng kigoroerclic complounds.
ak%ylﬁt'og reactions. often re u}t i n..consi der abl e
afbURYEd 3PSy e D RHRO: TS8R NSeReF YFHG HoMpQUndSy i Sy serve as

usefuPitdthRbia@R fBf tHhRrtatied 8¢ all§/1dmiRe niddsknt &sftahRESompounds, for -
are not desirable, see for exanple U. S. Patent No.

example4 BoalRfiaminonindolgs.t iG@meradlyc IN-alkidatian iofrthe nodes geripadag de carried

ener ate . .yndue sjde roducts such as al kalj halid
out A UGG L EBJB L BT P B P AEe EREP LASTRt ablgever, such
alkyldt@h BittiohdfSd kdstlt i CBhQALRLRPARAIHO B s pkbéketd feshfing from the
an object of this invention to provide a new

comphidrggkyleidersofithe betssocldlic tihg, ddd therefrae,i ave noff desirelale] see yor example
U. S.g%#ﬁb%%%%g%g%gré%c d%ltgo(r:l, P gﬁl{?f ation \slr)oc%(s)soeg/a S%Sge%grate undue side
products such as alkali halides that need to be disposed of rendering 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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It is further an object of this invention to provide a

process for the N-ami nation of nitrogen heterocyclic
woanp@asds | nvol vi ng an organi ¢ base wher eby t RET/US2004/032086

N- ami no- heterocyclic conpodinds are prepared in high

yields and in high purity. It is also an object of

this invention to provide a new N-al kyl ati on process

wifi isHutibersan §bjedt ofr thisuinvertioraty psivide priooesss $oit thaN-amination of

.. offering.high purit. al kyl am no  het ey ocycl.i . .
nitrosgR R SoresPhies P Pedha N o PEreR NSEBpEOY-apiae-heterocycli
&H915g9@£ by ok 214Rr, ﬁpg-'qyﬁﬁ ion wll becone
compappaslren #?%%g?%%ﬁg§¥§fﬁgd dggkrip%ion to foll ow
SUNNMRRY aBFobjddE of fENTeENn10 provides: meowiNbakylafioupebcedsathich does

N-am. nation of a variety of_nitr n heterqcyclic .
not. 8 dtnty Gifh BEdiEls el Olfetn Ao msGbn RS HRIRa heterocyclic
compYiidd9 an organic base and an organic solvent, such as

an aprotic solvent. Thus, in accordance with one

aspkat otgéctt had piugbanicope rof etttel applidabgitye df sthprmesede dnv@ntion will

process for the preparation of_ a conmpound of the
becorpepnpateat frpm the fiﬁtaliesfo f%ﬁfém&f)acf@sfgllaw- this aspect of the

i nvention conpr'sgﬁﬂl%ggﬁ_éw JI%Q&E%@F'NM) In step

(a), a solution ic acid

( HOBAY riowv freepaivent ithataN-sniirtatibheobragantietysof \waindgen ( hgterocyclic

In step (b), a.solution of a suitable base is prepared
comppypds i beal5igied QAR @ Beipogseous dnedigms pEpg (@) oregnic base and an
oramfHERER 1oy ORRS L  SRls VipRREIEFS) e rcen
invengdre phdrel )s, provided o process fopthe pasaation &t agnigund od tHelfermula I

solution prepared in step (b) _are added

si mul t aneously and proportionaBky to the solution

prepared in step (c), yhi {s taken in a suitable

reaction vessel a(Rp: eaﬁtion tenperature to

provide the 25 conpotyd muld (11) in high

purity and high yields. WO 2005/ 035496

PCT/ US2004/ 032086 4 5 Wherey¥): R i s hydrogen,

Cl- C4-al kyl , Cl-C4-al koxy, benzyl oxy ¢H) fl uoroal kyl or

e B o o Terti ST Byl SRS Mgt "

(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); N R

N

H O;

(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 (I) in high purity and high yields.
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to 4, x is an integer fromO to 8, y is an integer
froml to 9 and sumof x and y is 2n+l; RlL and R2 are
woheosgamme or different and are each i ndependenPCy/US2004/032086
selected from hydrogen, Cl4C4-al kyl, Cl-C4-al koxy,
benzyl oxy or fluoroal kyl or fluoroal koxy of the
formul a CnHXFy or OCnHXFy wherein n is an integer from
1 Wherain: x is an integer fromO to 8 y is an integer
from1l.to 9. and s f and,y.is,2n+1; or 10 Rl apd
Rk PBEERer ChiCrilite G Gk Y mbeRey IRy o ¢ Regroalion or
are at RGARIxGIHR fofRnIrRCHEH, ©r OCIELE AR ferin 1F1sChanteger from 1
I n anot her aspéct of this I nvention there is also
provi déd4axat remtqgeofremd @B, ¥ iean mtepeafati b Dandisum of X and y
conmpound_of the fornmula Il as described herein. The
procesds tlni s aspect of 15 the invention conprises
t oW, g st - ( -
iy T el Sfi chiUBLRh (o SR lohfoflenty selected from
f or mul dydrogsn,d&sCs-alkeld Chel alkoxy teneyaxedr flmoraalkyl or fluoroalkoxy
suitablé)g 0 gan{c solvent. In step (b), a solution of .
a sui t Sbithe 1wrEEla G FeppCatiRy whersm Bk @ wiggghfrem 1 to 4, x is an
sol vent ) SOl Ut ' .
o cont ASERdREFRL PLrsaR et iOR PloRAIEn i ShEPRy fehesor
t iy &al Ri taken pogeplaredith thes tafbon ot ta@ vatich dlelyeare attached form a
reaction tenperature to 20 provide the conpound of
f or mul £&5¢¢yclicd g P purity and high yields. Werein
R Rl, R2, ang,. s are as defined above. In yet another
aspect of this invention there is also provided a
princasthef aspdchef thiseipa¢mionorthedé ia atvonpawidddodnotiee process for the
formula 1V: NR3 R4 25 |n this aspect of the

prepar{ipg f R GAmPPWR o the fyauia s describied hestin olng grocass of this aspect of

_ h . ; De- O ol hadl .

v 53 i WEOIMARLAED ARG, S 8 pgpptamine-

sulfoinia seidVd20 0om PASE tRETérWNNA A4dsOBR08Bed heéveinris frepared in a suitable
sui tabl e organi ¢ solvent are added_ sinultaneously and

organit sfuenti JAaary (o2 4018EPR O oh s@ifable basenis duipkprest in psuitable organic
L done o i . ne
snveh 4 fel (R SRR SLAEEE 48 @) 1L EHOS Bty anc

propdrtienatio npichunisk edlutidve ptepatdd! en Glep, (b3 Sat e SGitablxe ebabesie ktemperature to
is taken in a suitable reaction vessel. This reaction

provide dgicqepound ehfssmnte &9 it hietr prmiyiaad high vigklsd berpipdyy R1, Ro, 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,

(Rl Nr,
|

ﬁ/RS

R
4 av)

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

N

hydroxylamine-O-sulfonic acid in a suitable organic solvent and a solution of a suitable base
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5 herein. The resulting N-am no-indole conpound (I1)
is then reacted in the sane reaction vessel wth a
woanpmamde of the formula (111): R4 (i) to prorCuasSkiee032086
conmpound of formula (IV). Werein R Rl, R2, and mare
as defined above, and 10 R3 and R4 are the sane or
different and are each independently selected from
in a sh;taiﬂe)@eganﬂr sdllent @ addeyt|simidianabluyly dnd yrepomioatlheto a solution of a
pect of this invention there js al sqo provided a
compamsic@%@eff@rmtﬂﬁet a5 degraibed Eisitaf 102 SBIYR 9EEaRC solyent at a suitable
c
reactl&? [e{ﬁwe?z}t%{{? e\)&r’] 1n t}(et %onl?porm(l)c(l: 81(8 tsiﬁ‘?:l lér?v Ve(lsbls’ tah ge%cg]'bﬁ% %@r%gl, s taken in
a suitgile wcud)mvé‘s&ﬁp T(haS)nea(Ethﬁ Eovigeun dotipoliad ofdha foinv)la &8) as described
described herein is first prepared essentially
herelf? ol l owi ng the procedures of the above nentioned

ggés % EH@ % dll%iple%oish% Hﬁd 8&%18(%{161’1 retactgt]‘l in thre same reaction vessel

hy roxy oni'craci d I'C
with $&Unyfthd anthedoMIW{IIPN of a suitable base in a

sui tabl e organi c solvent is added sinultaneously and

proportionally to a solutionfef a 20 compound of the

formula | in a suitable nic solvent at a suitable

reaction tenperature mherelnRthe conpound of the

fornula (1), as described herei*n, iEDtaken in a

o SRS SRR BTSSP KSR SR gabore, and
R; anfl $§Wrd tH3GaMe 3 diTRerémt dal Grecabm ﬁliﬂtébeﬁhéﬂtly s%letcteeirfnsrﬁ %G}'Hﬁ}éen or Cp-
in the same reaction vessel with conpound of th

Cs-alfdrmula (111) to provide a corrpound of formula (IV).

. 2005/ 035496, PCT/ U 4/ 032086 6 I t . f

¢ RS, BoiBL SoIPet BT 0 HE PORD CERINES 0N AroF HCLF aifeges for the
prepafaltl\fﬁlofﬁc&%ﬁGﬁr@oftM\éfdi‘mﬁlaSH‘tab' e reducing agent to

provide a conpound of formula (V): RR2 R4 (V)

R

2

(R); N R

\ 1

,L\<R3
@ R

N 4
o (Fon

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

(VD).

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 (I) as described herein. The
resulting N-amino-indole compound (II) is then reacted in the same reaction vessel with a

compound of the formula (IIT) to provide a compound of formula (IV).
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Finally, in step (c) of this process of the invention,
the conpound of fornmula (V) is 5 then reacted with a
woanpmamde of the formula (VII): X (R5)n NI eOrws2004/032086

(M1) in the presence of hyérochloric acid to provide
the conpound of formula (VI) as its hydrochloride.
Wierein R Rl, R2, R3, R4 and mare as descri bed
abowtep (5§60ﬁ thishprdeasg @ffi the imventdon,ahe komphehd g formula (IV) is reacted
Cl_4al kyl , . Cl. 4al kanoy]| am no

with 35wEAYe r@cwalag%méw%%w compaydfifemyaiyi:ani no,
al kyl am no or phenyl - C1- 4a|ky¢9n1no X is hal ogen; n
is 1or 2and pis 0 or 1. Yet2in another aspect of
this invention there = rovi ded a conpound of
the formula (1R d—ribstituents are as
described herein wth~xbe prqvi so that when R and R3
are hydrogen, R4 is not hydrpgen or nethyl. 15
DETAI LED DESCRI PTI ON OF THE,,NVENTI ON The terns as
used herein have the follo nme m ngs: As used
herein, the expression "Cl 4- gFFV? i ncl udes net hyl
and ethyl groups, and straighttchained or branched
propyl and butyl groups. Parti dtd ar al kyl eﬁpups are
methyl, ethyl, n-propyl, isopropyl and te butyl .
Detia@Uine3tey R9 S s sp\ﬂ@d@s@&f tHelirtveatidg le compbemy bf #mula (V) is
Cl_4-al kyl am no", "am no-Cl_4-al kyl "

then reggiedawidh R gpmpeug of thevioreuladVIBi - C1_4- al kyl ani noCl_4-
al kyl "™, "di phenyl - C} 4-al kyl ", "phenyl Cl_4-al kyl ",
"phenyl carboyl - C1_4%alkyl " and "phenoxy- Cl_4-al kyl "
are to be construed@gcordi ngly. WO 2005/ 035496
PCT/ US2004/ 032086 F %herein, t he expression
"C1_6-alkanoyl" shal ve the sanme neaning as "Cl_6-
acyl", which can al so |be represented structurally as
"R-CO-," where Ris a (@), 5-alkyl ? defi ned herein.
Addltlonally, "Cl_5- alkyrcarbonyl".%ﬂbll mean sane as

a " I
in th é}f%yﬁ@acelﬁaf&gfrdngt %1&5%&9 %pgﬁ%w a{tl)ut ano ula (V) as its

hydroefiloridde Wieeln R, ek p s Rs 0R$ aﬁoﬂ&h Aas a$ G]ascéhmd)dboxg ,R5 is hydrogen,
"Cl_4-acyl oxyal kyl ", "Cl_6-al kanoyl am no"
nitro, » n AEWRA. - Chalggemh| k &nadkni nGr-+alkanqybampiwoe o nRignyk§1-salkanoylamino,

phenﬂ&f&{n‘;iaﬂghéf, alkylamino or phenyl-C; -4alkylamino; 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 "Cj4-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 "Cj4-alkoxy", "phenyl-
Cy.4-alkylamino”, "amino-Cj.4-alkyl", "Ci4-alkylamino", "mono- or di-Cj4-alkylaminoCj.4-
alkyl", "diphenyl-C;.4-alkyl", "phenyl-C;4-alkyl", "phenylcarboyl-C;.4-alkyl" and "phenoxy-

Ci.4-alkyl" are to be construed accordingly.
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As used herein, the expression "Cl_6-perfluoroal kyl"

nmeans that all of the hydrogen atonms in said alkyl
waroesm3se replaced with fluorine atons. || usPCatiSm®4/032086

exanpl es include trifluorofethyl and

pent af | uor oet hyl, and strai ght- chained or branched

hept af | uor opropyl, 10 nonafl| uorobuty

ureelesa lhawin |c§hfhWHTeséﬁ>dl meokémpylu cﬁfl‘@ﬁeh@’? the emsmeamng as “Ci.¢-

e S = T ORI gt RAEQE o o

defined@dr€ih O N dditionial ) @%Sﬂl%]léar&fnyl T@all naMh dedeessQ@f QMByl. Specifically,
contai ni ng aronmatic radi cal s. Representative

“CrsBcye nabbld r mearh dereryba pgatylr aﬁle&mmgyh m;urbp@i‘@yl,unéwnwanoyl etc. Derived

cxpre o Stby 25 “FARISRYY rcPL TRt S L ostamingyonenyt-Cuc
alkanéﬁainm&e araeme%%ﬁﬁhealaté@or@mg@nber ed heteroaryl radicals

include pyridinyl, pyridazinyl, pyrimdinyl,
p)Asau_sedwe;rem,r thazaxnde$10m’fﬁtherﬂupmlkﬂﬂimeans that all of the hydrogen

o SR O BT ShucbSUSk, S Sty campls intue

tnfludnﬂﬁ@ﬁbﬂ ’angpuge%@{ﬂu&'dethyl S%Hr“sﬂ’@il hiHaineRE BrificHell KEeptafluoropropyl,
radi cal s used herein, the expression "heterocycle"

nonafilupgbudds wadécadifiotopentin o thdt@floartadex yL @ragpst ailrdrivgd expression,
" adi cals.. Re res nt ati.ve 5- nenebered
Cy 611%’%]&0 XS Reons glaﬁﬁ‘erdmp]é(t r ahydr of ur anyl ,

teld ﬁ!@ddﬁé}&lﬂ' ‘%’rféh@ﬂ}ﬂesmd?ly @b A PYinclddes hélﬁ%@'th@ﬂénown heteroatom

tetrahydrot hi azolyi, tetrahydfooxazolyl, and t
contajnikgaroRepe wmmisatRapeesﬁnmv&Jéﬂmhebet@} lmtthell ramhammlude furanyl,

th1en_\|{1nmggﬁxﬁglbq¥g{’,&x§é;r:o 12‘%%{’3?’%%@16 {))%ééo %alrmgg)gggﬁ y m‘z/olyl thiazolyl, and the

like. hek@?r@&)ﬁ@dtﬁ/e cadeh ﬁelrréd' RGkHAR1 T‘!di&gyt ilctyBe! yki@fhyl, pyridazinyl,

aziridinyl, azepanyl, diazep
pyrinddiaylapyeyinlyb [tBaznyl] hepthe 2ie &dyials aiR@ptaser&atmwﬂwmmemdf bicyclic
heter(tmlgglrflﬁéﬁlégﬁ glqlfl%ogeq@fqoj‘é%yé hl?f‘lé)g%thp?t?rg%d iR rl? ﬂfgllé]:é? ng isoquinolinyl,
andtl’é\ﬁﬁ@rglheﬁged ani mal, such as for exanple rat, mce,
cats, guinea pigs, and primtes such as hunmans.

TI’J’ES tednhetghatheaogudssioal thyteamyelpt ahtladsabll O ths knsed heteroatom

erein ans, that the salts of the 30 conpounds of
Contat%g p%ge niedicalfent Rerereatplive gdesdnehpradahieipioqycle radicals include

tetrahPARRPREAN OREahidrbflo @1'115 Bﬁi‘l ﬁiﬂwe‘ﬁen@ B Sefté{}h&}th Iyl
ee ?Ee prlz}tpar ation o e }{:o N s “accor far%g ltl%l ahdbothiazoly)
tetrahydnoerizotyl, end dfe likei rReppesantaioe ﬂtmeaibbigedahelenrmt:ﬁhd: eadicals include

B YL T e T R T—
: d
radlcélg ;&éﬂfé}éﬂ%pﬁbﬁq ﬂ'u??g o mgﬁfn‘}lm%g?dﬁgyp rlilé%h%r?}g\rqﬁl' ?zﬁnﬁm/o[Z 2.1]hept-

2-yl, mﬁhtpaxmdnﬁpmm]rtﬂe lige.to the invention with a solution of

a"gfa ar maceutl cal ly acceptabl e acid such as
hy B0t @algc mganhgiergb Hegr cbrapicy and ifdour i ¢ aci d,

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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nmet hanesul foni ¢ aci d, 2-hydroxyet hanesul foni c aci d,
p-tol uenesul fonic acid, fumaric acid, 5 maleic acid,
waypdrsesyral ei ¢ acid, malic acid, ascorbic aci dPCT/US2004/032086

succinic acid, glutaric aci8, acetic acid, salicylic

acid, cinnamc acid, 2-phenoxybenzoic acid,

hydr oxybenzoi ¢ aci d, phenylacetic acid, benzoic acid,
compoumlsiof tide irventdort mclmdaatid addidon salisowhihdnayg fyroexdairple, be formed by

acid, lacti aC|d pyruvi c aC|d mal oni ¢  aci d,

miXinga p pRitiona Of fherc O&wapﬁ ARG P thEe ENEORBY I & gpjugion of a
pharngdé é@ﬁﬁﬁgﬁéygﬂﬁgegg%@gﬁ C%c‘rf]ﬁ L OHélgS H?&Bﬁr %ﬂg &md sulfuric acid,

methdnBsulfics atids ZSlqldf@cryﬁmdndmlforﬁdS esiintp-edlubysuHsnioDad, ﬁfmanc acid,
di - acid salts and can exist either as hydrated or
malelé aridpbydromgnaleiciagid, ynalinagidy BGebioReidh araehlie acidhglparicasid, acetic

i RRRUNSS. A IE ST ARSOUEK 0, B SLPeRI e, g

acid, béifzbitdeﬁlcﬂbb’;alhd adi® todtkic a51dl tagtari€adid, SIROOIAGM, lﬂﬁlcﬁﬁﬁd P¥ruvic acid,
salts; alkaline earth netal salts, e.g. calciumor
maloma@@é%u%ﬁbowala@@ on phospapEie acksk nekdheviack] sadtalagalis such as sodium
ni_c an rRar um sa
mono B0 Ry BRE o g PUGh BRI R TR M ety Also. the

salts §o0forraéd mia 9@&& efthert Rendndd bivdid dall s altd b€ bAresxidtieather as hydrated or
differ on in the orientation of their atons in

can bg gahstantiglly a@wdrcylm tFurthermpae svhasg ﬂneoqaomn@g@s iof dfeinyention carry an
acidic mo%et? rseun(agfje 2mh euP?gly cceétgli)lﬁ sal%at% eredf %§ ¥r{nﬁg& r ﬁlﬁah metal

ena roners e COﬂ"pOUI’]dS ccor

salts, te®b. lsB@iuh YL PbiaiurA GARE TkAlNe efith MRE@] sAKYy IR chictum or magnesmm
centers, they may additionally exist as

salts; gnchsalis femnesomish sultaéles@g@m Kgands.iend | qriatRrpdry 200mpeniva ks

as, Co 1l SOMErS is/tr
cafe S hRRuAT HRRETh Rk <R b i B b naiviaual
moledtilest tHaedfer tonsy BY t}ﬁodrfénﬁafubﬂ%‘fttﬁeﬁf laYordlk sﬁ |sE§de f PypBally it includes
that are in rapid equilibrium comonl nown as

mirrot dotagerdeemeRefhine sehtugedllye fapadpiues tof att é@tsb e sasymmetric  center,
t aut.oners ket o .t autoners

(enanfiPReRTS Wi oD Somhake RS uBoRl The SRVl haES two or more

asym@b&ic denter$ th®y BRy %@ﬁfoﬁélgﬁ)gxﬁth@t digkterdoi$oindrs 048 Ser@difl individual
m xtures thereof in any 25 proportion are encorrpassed

molegyleshingy teh@t g&: epanaific tivomepy s¥mans).nvintilagly. ce¢ntpia compaunds of this

1nvenf 1010 Inbaa Xéﬁ I1n 6erpmt\§r§ Ibagttxlgg %i %gcgi; 8 ﬁ'\d G n@?ynﬁlsgpggfﬁpgs that are in rapid

equilibAIRO db@Eonlykifowie s Bfitdnes. SR@ﬁrbiérﬁa@V@@ﬁHnﬁ@@i of &¥tomers include
di scl osed her ei n, the term "substituted" neans

keto-gnebs tautamess, viheholgieto ofauientess, s aligisiotergmes tautomers, imine-enamine

tautoxegrcsjg %nd n ld% léei tg";god &a gagltelgq%pgr o i%ﬁglrﬁ%{éﬂ § ?hereof in any
propdﬂﬁ{&f ﬁél‘:nc&@% %ithlﬂ%ees%hl% of tAé &%ﬁ’ﬁnv&ﬂtm@@m koxy,

C1- C6t hi oal C1- Coperfl uor oa koxy, -NH2, O, Br,

| Inm, bl:ONﬂ-I-SIenWerthEatdWII "substmutecN( sovmtemphyd:q 20 iidduddes el permissible

substxgx%%ﬁocféfogrg%lg h&grgﬁn{sn S F xg telaéegg 1c ﬁrr{l:wgg)éentg gs gljgcelosed herein,
the teBAOEHsARM P mdBs 30%BtARPAAR oRCH e Qﬁﬁs@fﬁ@&ﬁ@inde@endenﬂy selected
from the group consisting of Cigalkyl, Cjealkenyl, C;¢perfluoroalkyl, phenyl, hydroxy,
-COH, an ester, an amide, C;-Cgalkoxy, C;-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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5 Thus in accordance with the practice of one aspect
of this invention there is provided a process for the
wonrepassson of a variety of N am no substit ut @dT/US2004/032086

het erocyclic conmpounds. Thug in a broad aspect of

this invention any nitrogen heterocyclic conpound of

the formula (1A) can be used to prepare the

CTRisSAROEH A Ge Withnths grddgécesfamy ekpart g nipie imdaties tirRolprovided a

in Schene 1. Scheme"l NNHNH2 (1A (IIA
procesRdpi the @raparatior ob g yar¢ty of b&wmﬁééwtm?dmeﬁr@f@/éhc compounds. Thus
. het er oc .Cc.conpounds I
ina bré)ﬂ% P%Se/‘cé%ocf tfﬁls HVED ?Ibwsrg&%ge e?@%‘!)c%ﬁ\lll(% ncﬁ)n rcl)nﬁ(?] Cfﬁg fgr%mla (IA) can
be usedtd B&F&Ere@ﬂé’cdrté@?érﬁﬁﬂgJN mmﬁ(b@étbtdcyéle&* cOhpoREl RS Elhdv BOScheme 1.

pyrrole, pyrazo i mdazole, 1,2,3-triazole,

1,2,4-triazole and the 16dmmxel Representatlve

exanpl es of bicyclic nitrogen heterocyclic conpounds

of fornulaf(IA that, can be enployed‘Jn the- process

of this |mveny \|ncbude——mrﬁhout any//TTHj t atii on,

substituted-o ubstituted, indole;- -8 or

7-aza-indol e, pmrlne |ndazole 4, 5, 6MNr 7-aza-

i ndazol e, benzi Ai dazole, 4,7- dlazalndol¢ugnd vari ous

ot her isoneric(g\azalndoles and the Q?g

Representative Qanples of tricyclic ni gen

h ' r

RS lsRmtftvk xR W oy BT fert hre Nl BhmB AR formuta
(IA) thatt daue amploledrid gicl mrbcess i bisis I1ﬁ\tettﬂﬂ)nomchldsub'ﬁhommgzd1imitation

carbazol e or various known hetero aton1subst|tut

substifugd et gsalbstituted PHEPIE N304 dnifiBo\ge 1 ?a%yn%;plet, He?s 4 trlazole and the
like. %ﬁfesgﬂt&l\% Séfnlpiege(ﬂ”t 3&3{9 él?[g géﬁ %g;térgc%‘pﬁ &g@%uﬁfis ap'ftg‘ﬁmula dA)

oned ‘su Itute cl'ic cohpoun provid

that HChe StpEdyed i@nthe Proesyodf ithid anvfedtion indhide, twiehopt cmgskmitation,
of this invention. 20 Thus in a s§§0|f|c enbodlnent of
substifuigdsor wrsabiitged.tipdele 4.9, prosvVraadnelsy Bedass ifdgzolend S5, 6 or 7-aza-

indazdlt eBé}l dggql%f 4.3 dcfagzgfgxt(agfédar{%hv&%%sf S{h@})ll?onlle!ﬂc (illakama- gs and the

process i s as e 1 nvention conprises

like. fmbfe@amme x@ﬂ%ﬂes (a)trityelis trepoded)hetero@dliet camipadids of formula (IA)
hydroxylan1ne- sul fonic acid (HOSA) is prepared in
that 28 beiemmlityed cingtini Brosessveinthis \wyeptiony gwdurdgg without any “limitation,

substlF g({ cL>J]iS g}%ﬁ%ﬁ tgut%g arbazgjfg: (grbx)agoﬂs %ﬁ&gn(@[(’brf)aat&ﬁlsﬂf)étﬁ@teg carbazoles.

e organi c
As defﬂihb& @Rteinabove, any of the p0331ble substituents can be used in the case of above

mentioned substituted heterocyclic compounds provided such substituents are not interfered
with the process of this invention.

Thus in a specific embodiment of this invention there is provided a process for the
preparation of a compound of the formula II:

R

2

1

(R); M—r
)
NH,
1y
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.
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(c) I'n step (c), a solution of a conmpound of the

formula | is prepared in a suitable organic solvent.
wWOR)os(0B34965 (d) Finally, in step (d), the sol uPCDMS2004/032086

prepared in step (a) and the@ solution prepared in

step (b) are added sinultaneously and proportionally

to the solution prepared in step (c), which is taken

i {blnsstip (ablaesobusian of 8 uilabisledse & prapased nad Bmtab@«mgamn solvent.

t ﬁnﬁfrb% 3?e>’ r’gﬁéh? gihtcg,ljgg? ﬁﬁg&gﬁufaogbs pIcp ed in a suitable

orgaﬂwwl% en, C - C4 al kyl, Ci-C4- aI koxy, benzyl oxy or
f1 uor oal kyI or fluoroal koxy of the formula CnHXFy or
OCnHXFy wherein n is an integer Hrom1l to 4, X is an
integer fromO to 8, y isaqin egerfrom1t09and
sumof x and y is 2 1R ‘='I are the sane or
different and are ea ndeAatTy'1sel ected from 15

>

hydr ogen, C1-C4-al kyl, Cl- -alMoxy, benzyl oxy or

fluoroal kyl or fl uoroal koxy ofHt he formg,a CnHXFy or
OCnHXFy wherein nis an integer from1 to 4, x is an

i r(d)elj@allf',rlorﬁt@ (dd, Be sglutien greparedeigestepf (ap rand thg s@lua'nnl prepared in

step (' T 20c8 S dneoR & Aed preParioBTY RebE s B &Y phdEd 1f siogy(©), which

is taleen P aCafMblel feablidtd NeﬁBﬁ a?Qi Eﬁlta%lelréhﬁtu% t\ehpbfatﬁr@ f€provide the
noted that the conmpound of forrmula (I1) can

compprepel fednulsi(Hyint high purgpsndbighdedds.i bed her ei nabove,
% necessarl ly in different reaction vessels but may
P Yhe same’ reaction vessel essentially using

t h@s e ste B§dro£éns 0 Cli(f!;ealféild ep, J)-aixGh ddigyigact gnt ﬁuoroalkyl or
are added ~can be altered if necessary by changing t

or der dfuostadisy of hel formnla %@Eﬁwr @‘Enﬁxﬁ@\qzhawasr&som mteger from 1
this invention,. an ui t I o.r ani c s | vent
one ski' ?ﬁeﬁ i§ 4yt ’é& %'Bll%tﬁ%ecﬁ @p(ga‘\égﬁum of x and y

and (b)s of+tt:he process of th| s inventi on Specific
types of organic solvents that may be enpl oyed include
brRaadhd/ Rmo h@r thepsane o©r sdiffeent sand ame veath mslependantletsglected from

of non- I ar m Xt ures thereof.
ised hdbs fogen, 3&@ 1@%@ ifyo%? 5 AgBYIeE /A aﬁgﬂﬁgﬁwmﬂkw
11 or gapigse RPUENE I—frPa&SObrﬁtF IWhekd Fl;ié ‘éﬁ‘%Bte%eIperﬁloPto 4, x is an

donor nor a proton acceptor “&ener a
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-Cscyclic ring; and
m is 1 or 2.

It is to be noted that the compound of formula (II) 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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aprotic solvents are nore suitable in steps (a) and
(b) of the process of this invention. Representative
wexenspBeme of aprotic sol vents that are suitabl ecrwstdee/032086
process of this invention linclude, w thout any
limtation, N-nethylpyrrolidinone (NW), 5
N, N- di net hyl formam de (DVMF) , di nethyl acetamn de
organi@h@l@@nt aiearet thyd it s lnbbdrde ploS@norhexaagirbiyh acceptor. Generally,
horam de (HVPA), and the |ike. Mxtures of these
anotgéP ERBG Wowlta‘ﬁiﬁ HpYeRS (éh%ndc@h obihg procese Rpihés @yention.
d t hout
E)li@émBPt ‘%ﬁt@‘?%ﬁ% Be. %}n@% 2 %ﬁg%bg"ﬁﬁﬁ)maﬂ&%eé(ﬂaﬁlg% f \ﬁdle process of this

invenfioheptiaciade,pet Wﬂhc&w m efber limitgdionhe Nl@th¥pyiréi@none (NMP),
hal ogenat ed_ sol vents such as di chl or onet hane

N,N- ‘élme&wéﬁoapmnd@a@éﬁ) dénethnacsamide (liMz&q)o dimethyl sulfoxide (DMSO),

el 958588 ML Rl o AR TR sons i any

propcidnsestinSalss bE Bm@ﬁ)yWPEﬁﬁmﬁléQ of wapbﬁn@tcﬁgﬁnc %bﬁ/en&q{iclude without
al so be enployed. As noted, the process of th

limitatiop efgtrplaysirefuran (FEE) - b@c@ee,umhmesmml@m eﬁfer,tﬁhiei the like. Various

haloggﬁag (gss%l\pent th' Ismc/he @goa?rpgtga% @ﬂr(%% 81y agﬁ%e 6?;&% loride, 1,2-

dlchld>1’ﬁeﬂhblﬂle§ afd efe likfe chﬂ alspbe epioyed. Fﬁﬁﬁer'c@)‘ﬁﬁﬁﬁét% ofl dnyipdlar and non-
general | y advant ageous to use an organi c base 15 in

polartﬂﬁlwgntg,t S@Bh %%Tb@’dh@qaw NMPaegiané.ctdh gerealshibelenipdoyedl ubl e

B Y B SR 1, g rcss o

this ilv@a€omh GeheraBy hayibag Bat dcbritd! ARubthe ! BaSie ARG ctah%e employed
same as that of indole is nore suitable'in this ste

in thigstep ﬁ%thﬁrPéQC@é%Ofdhls m\rwagom i emgqmrallysdvambg@ue rttg am fm orgamc base

S ste include.an a
in i 3885, becilh T 3 &l B SR T e e Aoy et Thus, the
reactibfl €t 88 cidrieB @t il b AbhBEdneBus Takkibh UM HBRERRN §Hasd Whmhl'ig]havmg a
et hoxi de, |ithiumisopropoxide, |ithiumtert-butoxide,
pK, valygiatilepstebaebthel &amesasdﬁajmf atdodsdis diegre switatileim this step of the process of
this iﬁ S ﬁr opoxi de, sodiumtert-butoxide, potassium
net noXi de, pot assi um et hoxi de, potassium

| SRRAGIBRFbAR: biketBs fiid B@eﬁ ehdlo b XikdBNne GRSAIUMKoxide. Examples of
nmet hoxi de, cesi um et hoxi de, cesium i sopropoxide,

suitabde sikphing enetal @tk@mdd@ mahldet\mhcbut Idamtaaucm xlutlhnfm or[hethox1de lithium

b 5 I t
A AT
sodiufu iisopbdpdxalek adoldften tBiQIb@{oxﬁiek OYdtalRiunD ﬂn@ﬁloﬁlf&‘:t ]tb&gssﬁfm ethoxide,

the process of this invention. In step (c)
POtaSq@umdmomxlddw pstapsiwve teri-betoxidhecesivinymathaxsdsd cesumﬂ eshx))adb cesium
proti.c solvents |is

isopr sl Fed e butrdd o Sfh”of kiR cugiip bR G also be

empldy@él enf; ikl -bedd @mﬁﬂ”ﬁlats BbY&NIm @éltibhﬁ‘ﬁudés gd Mcﬁfaﬁ@ssdgtﬁ%le alkaline
nd (b) may be enployed in this step as

metallaﬂwmce thesmr@cttlcamf deiprocesd ofcthissnvantibnde, wi t hout
| i ke, .and/ or

n?@r?fttﬁs té"é-)o HBy Bacess\%%e%v/eﬁégﬁéée ﬁgwrwgfséﬂ B89 G protic 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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12 Any of the reaction tenperature that will bring
about the intended result can be enployed in the
woresassvef this invention. Generally, suitabl 8CT/US2004/032086

reaction tenperature may be2in the range of

sub-anbi ent to anbi ent tenperatures. For instance, the

reaction tenperature from about -5C to about 40C is

S Wityabf €het faCdl Yen@erathieethat KGR SFingf abduit Shé Anedide@Yesult can be

Even nore 5 suitably, the reaction tenperature from
empleygd i the@roessapioilhts 125@tmy Graciaipl Byiebleirpactipe teymperaye may be in
the rag%%?p su%aatm \éeer{t])% grﬂ 1en % url]reesr a14’01‘)fns atn% tﬁt I(E)e%%tlgﬂ gcimperature from

the ar

about! BPO&6 absit 40YERE Elﬁ{dbl/e tm@&ﬁﬁ&ﬂ thé" BrdceésColthis 8R@htioR: Even more
Thus, in certain instances eranbi ent tenperat ures,

suitatiyyathe i rsactinf gérsperatven fogn anUéerErtat ahogt 20§ may ée Iamployed in the

the solven

procesSAPRISEToR 1o s Hendahy FiderTBis Bt FReRUET by el i in the ar

that Mgﬁéi‘ t@ﬁp@féﬁl%s Serf@HNIncRiasd BR raRASE redc@bn.l MHAN Ciﬁ’cehﬁ‘l% instances
base may present in an anount of from abouf 1 nole

superambrabbt@tnpmturm thas iswhigher e raome teenpperathess op rpoafidx tefmperature of
the base may be present in an

th for nul HE? %

esoeWFé]uH’taytlj’?e?]P Hf%bout 3 mole to about 6 roles with
I ¢h QERAEIE tﬁeoprb&%s &P RS timm%n ROELHE@ olit Wikh #2F e%esg Qmount of the
carry out the process of this invention. 15 Simlarly,

base. l—E@Anstgnwr thednse imay émqmwnmmn«maowu’u@tﬁ fxxmnplwetdl wicldrto about 10

moled, HA TPARABLC Po oeBoHb & A M oeyauisegpaypsaresent n an
amouhf‘oitﬁ‘@m b6 BGAS]e 9 alBJHt% th&¥ERith %Yerelf@é £ the compound of formula I in

advant ageously, it has now been found that only about
order tvoarrneit dre paeees of this ik@BMions sufficient to bring about

ts by th t f _thi tjon. 20
TR G oS et dt pBEE pofous T GRuBHRERHARS fpound of
fonmﬁﬁ eDs 1t ¥ edbl thyﬁtﬁgéohb%b L§ARbANthan %%Hfa& @ cE&O8f HOSA in the

step (c) can be carried out by any of the known
procepebhihdsinventione Mpte. advantagesisiyn tteh,as vt bmutfounmthatonbm about two

mola e rh b H Y RerEhciobBr Gt Tt PBBEin el bY thE practice of tis
invenf@ft i nuously fed, or by nmeans of static mxing, e.g.
static mxing with alimted residence tinme or static
niBhervgniectrty ofetie vaattiorm sdlotimspretaesy inastesyanaah ¢b)okitlathe reactant

25 mcroreactor. For this pur various. kno
solutigh foptsich (é3Fn beLereho Y APBAE e KaoRRAn hodsrigy B attoFr instance,
S(dt
wihcBERIBUSTARN S COR 194041 506) b8 Bk L RRS rector
wherdim thehepaetatts aftheontimubasdy ifery oirrbysmeqms (of)sttmmediag, be. static mixing
n a.batch reactor of the known

with ?Ll é.r%ﬁ deFi e oF Stafi ﬁaxas&e{nbme VSR floop systegpror byfneans of a
rmcro? cﬁﬁrpl e (ims Sﬁ]frﬁbﬁsw%ﬂgffs klngwﬂ QQ‘[E& I'}mx 13 ?g?&lﬂhbl?sn 'r%actors and

e reaction tions fromsteps (a) an are
rmcrotrenlcmra caredeteorpleedh @Gentdiubug ewhctions may 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 (¢). Various modifications
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tank reactor, which contained the reaction solution
fromstep (c). Various nodifications WO 2005/ 035496
wWOCHsWS2064/ 032086 13 known to one skill ed i nPCAIS204/032086
can be used in affecting thése additions of reaction
solutions in this node of the operation. As nentioned
her ei nabove, various nitrogen heterocyclic conpounds
knowo dm obeslelipd mythe artican bb esqaria aéfestingfthédeiagdditione Rf € tiofr 86lutions in

. instance, without any limtation, a conpound of the 5
thlsn?oglleﬁﬁgﬂ?cipﬂat‘\%erei n R and RL are hydrogen and R2 is

e ' . Al S ntion. A

TGRSy BB, B 0 0RE Ry R SBL GR gl

in thd pgetdsesf thid mvehitore alFop instzce MBithaut Wy AinitdiRh, & €ompound of the
ttached form a benzene ring is also preferred.

form@%

g heeei R g R e hydregramanddieps tedy! s bagsetbindhe peavess of this
invenBSﬁ.e'A]t%P{ﬂg)tgtén 8{ gérrﬂﬁﬁaam%vhe%fgglleg&%t l@gt En i@g?ther with the carbon

unsubs pazo can | oye

atomswoov el teypec tttehed firs 4 batRBhd B {sh@SEprefer@lS Specific examples of
provi ded anot her process for the preparation of a
such compeida a5¢ a6 Hiesqrthesh heseingboys. déoscinsthras, lselssitnted Toreunsubstituted

|8 aspect of the invention conprises the
Caﬂm?%??%ﬁﬁ%%£%$g%§. In step (a), a solution of

hyglrapstheambpet Of thiyl ihogitonaket BNEsA pESARAUAHOMBEr DRRess for the
formula | as described herein is prepared in a
prepagtipn £ p eomppgcheiche frpnata IT ap desstiber kieyin. The iraedsenf s aspect of

. | . [ epared i sui.t abl e _organi.c .15 .
e ity PO SUNAESL, | i O kPP LGl Ronamine
sulfor(i@ hcidsand Nt @R SITHE FARRROAMS by daREbePhEPRY i @e?éfea in a suitable
with the solution prepared in step (b) at a suitable

organjcesYanbn Ip stapetbat upelution op aciitaide tiase soprpeaued infa suitable organic

orpula (L) .i igh purity, and. hi yields, Werein
s By sl ) (" LG Rt A0 B8 X Sz icd M hcousty and
propoat@MBy RYAC @RS sdliitid BropAé@ ihi 96h ERNatbL seiddbld 8acidh temperature to
using any of the reactors 20 known in the art. For

provigenthe gampound efhiognularil) in hich puiitrandzhigh yieldsd Whntein R, Ry, R,, and
r L OF 4, continuous reactor, a microreactor, or a
n1me§$§§¢é%ﬁ%b§g% can be enpl oyed. The above process of the

| AT teNabolvé pRitedd Sfth@linvénBeH EABECASEd GRIIYADEnPYE the reactors
the anmination reaction in a continuous stirred tank

knowp ém gheontt. [Her dmstancenytbivuieany lohitation, arstiond itark reactorph continuous

e vents that .are suitable to abr out 25 thj . .
reacto?,gaac c?%rﬁgcgélr A Olb% gtél%fné§/eé‘ d:an ﬁﬁ?@p&)&’?{f a %’bogfi PI' BCFCSf Htﬁle invention
is parBOUINENkGitdte EasSCivandonehe NFARMUR £ANRIA 502 RONBIRLRY&fred tank

in this enbodi ment. Generally, aprotic solvents such

reactogs NVP, DMF, or DMAc as described herein are nore
|l ven lL.n this enb t he base

" RSB HREN e PR g0 e T P e B o, cary ou
this reaction can be employed. More suitably, all of the solvents as described hereinabove can
also be employed in this embodiment. Generally, aprotic solvents such as NMP, DMF, or
DMACc as described herein are more suitable 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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Any of the known bases can be enpl oyed. However, nore
sui tably, the base such as an 30 organic base as
wdesisrisbmd above can be used in this enbodi mnenPCofustiea/n32086

invention. Cenerally, it is4nore suitable to use an

organi ¢ base which is soluble in the reaction sol vent

enpl oyed as WO 2005/ 035496 PCT/ US2004/ 032086 14
described chérbimdbdner ei Sybifice exHpsles fof comumiepbases othaorganitable in this

ases,t$ﬁg are suitable in this enbodi nent include

embogipent incade-alkalj yagfel elkoxideHich §s pelessdwn ier-buiekideut oxi de.

|ty | i ated . [ [ h . hat

sy oop Y O RAEEEY e St SR A shanitly P i alidp bfflspetore
will Hring abotitethe gisteridedtbdulican bb emplayed yethis dnbdiiieRnEOG: Mdtess of this

. of the process of this 5 invention. To reiterate, as )
invengjgg.cr j e reH @R nash dossTibgd nareinaBpvey leenerrdyt subanzhigitetn  ambient

r r table to carr ut. this preocess of. .
empl FTRA! 862" Yo B0 e o B Rl B BESR5eE i coran
situatfohp Stgerirhbieht eRPFPRNRdUhSEalsRYe @hployde enpl oyed.

Furthernore, it is generally advantageous to carry out .

t Hiusthprmepredis isgrenerhlly adKpaiee@ torarty outgie procasroofiths imfention with

R I T e
Morealdonfage@uslf, shdidtl Soveeh ifetis edPddim@RO Bhlyt Weul B8 molar excess

excess of HOSA is sufficient to bring about optinum
of HQRA i suficigniniol haingyabowtreptimayo tasults. nbinalarky, &bmuaboutd mole to about

X of e e, enpl oyed,. but base may be
1o iR 83 S e P D B 5 ORS8O of rom
about®! @6leviot Bbduef® meslee with feh@erc@MROMRAchpdRtNst Fotm@8 I as noted
noted hereinabove. 15 In yet another aspect of this

hereinah9¥nt i on there is al so provided a process for the

[o]2 tign of a.c ound of the farmyla |V. ) R4

(R pfits Sande i B BveStion, dfe G ioharojidsichias process for the
prepatativ@lo¥ @ SotpBuddbf tR¥forgulAVS Ol ution of

hydr oxyl am ne-O-sul fonic acid in a suitable organic

sol vent and a solution of B,suitable base 20 in a

sui t abl e organi c spkve are added sinul taneously and

proportional |y (R an of a conpound of the

formula I, as desct 3 greir, in a suitable organic

solvent at a suitable regaction tenperature wherein

t he conpound of the for a (1), as described herein,

is taken in a suitabler Lap vessel, as described

above. This reaction provideés a conpound of the

formula (I1) as described hgrein.

¢ av)

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
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 (III):
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25 The resulting N-am no-indole conpound (I1) is then
reacted in the sane reaction vessel wth a conpound
wohodsiesfermul a (111): WD 2005/ 035496 PCT/ US20041A532@3632086

15 R3 ===( OR4 (i) to prowi de a conpound of the
formula (1V). Wierein R Rl, R2, and mare as defined
above, and R3 and R4 are the sane or different and
are each independently sel ecRgd from hydrogen or
Ad-C-alkyl. 51nthis g i ment of this invention,
the am nation of the conpou of the formula (1) to
compound of the formula (11) "I cafpy ed out using
essentially simlar procedures as described above in

to provide agohgoundwof thelfouute (EV9. IWherkinsRj Ryt awhm dfbas def'aield above,

annggf ﬁ@e S le\égarr]rt&::(g ﬁses a d re c:tl onnx ?h%%’%?gg? ogenor

C,-C.hRggtion conditions as descrl bed above can be
enpl oyed. In general, an aprotic solvent such as NWP,
1 thivfendrodiit oéifids avemtiogatheaniinsonsefthe asnpohd 9 therformula (T)

tert-b ide with HOSA at tenperatyres ntherane
to comgpupd ghingseUIE B 1 GTHES ARt WE SrsRnoBLy efﬁaiaap@&e urgiead described

© above if @E@Blﬂ&lu{vﬁ) b{ﬁb& f e?\érlﬁecgﬂfmtlérﬁﬁhabﬁ% D of %@&3\9&32 B&ses and

I's particular erre Furthernore, as note
reactwmbwmls descnbecg abmreadahweamzamm dge eaotionanar ISymdady, tshing reaction

roce the inv | xcess amount s .of base
conditlgaS g frscy wev%g e@&?ﬂ% EERPrilnan Aprstic sptyeRi feclbfs NMP,

DMF " BNt & (Ghli- ar{VQ)rr fét §9§P%§| ota&ﬁnﬁ%ﬁ%uﬁ&?&ée flt‘fl\’ﬁﬁ)SA at

inthis enbodlne y abou excess o
tempeﬁdﬁﬁés ii1s th@frhny eﬁtfrdm dhbungS%(bcmt ataypit 1400 daastid tesaployed. The

arly, ? JL mole to about 10 nol es excess
tempeefursgg eﬁ%rgze@é r@mo@ E% C t9@PopLaeC inpartielahy pskemied;
0

P ERRHOL, P RETARTH is JoriEpy bRt do Wy éamh‘%mss of

the inhartiennatibvexcesd0aduran tod geoe Bs ywell tashHOSAOwhbe em)nfp@wdd with the

that the reaction of the conpound of fornula
compopng (9f Loz sn dMere ?ctynamag% Yi BY neigd ahave VR @ut%@mbﬁdlment

i W e .

from e(blohl 1 male tb@dmdd ad m@ibs) Bﬁce@:f b batchmal o;rermhployedofbut base may be
onpound of forrrul (3 However, it may
Presenhavah@a@%ﬁ O30 2 S9BE 16 Bt G me} cSVHBY. @gﬁxmceée ithpscompound

of forntth § abh&e@hd3MaGoRCi ds include acetic acid, propanoic

Advantageously, it has now been found that the reaction of the compound of formula

(I) with a compound of formula (III) can be carried out in the same reaction vessel by the
addition of compound of formula (IIT). Generally, the compound of formula (IIT) can be added
alone after the formation of compound of formula (II). 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. It has also been found that use of water with organic acid is
beneficial. Suitable inorganic acids include hydrochloric 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 (II) and (I0) are employed. Generally, temperatures in the range
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25 acid, n-butyric acid, and the like. It has also
been found that use of water with organic acid is
woensiissedial . Suitabl e inorgani c acids include PCT/US2004/032086
hydrochloric acid, nitric aeid, sulfuric acid, and
the like. Generally, the acid is added to an anount
such that the reaction nediumis nmaintained at a pH
of froMfabBROT 1h-abdhii F0eT dith iRRuiRa@RIdl dfengPat@es &f el tyngeeof from about
carried out at anbient tenperatures, but 30
5°C te @beutb3 @6t atecprefemed.anblesatpariierienn embEat dampaREEe lgeound 20°C is
| oyed dependi ng upon the type of the conpounds of
mﬁﬁﬁﬁgfnulae (11) and (111) are enployed. Generally,
TUREELEIHS S of @ ?H? W BERR{PIRRAIP this process of the invention.
PCT/U82004/032086 16 o rom about 0C to about 100C
Examplas daieswhmmmmnds'remiedatwl@sltu limithiéon; avegiousfkromgnpldehydes and

e Sy 1S BALE! A S cuion, o
acetal@énl}‘é/ﬁg rr ?iio%lyﬁ‘zﬁﬂ&ii/ae ConpeuReadatydbor %-@uﬁyﬂlh&hy@én llﬁnzaldehyde

process of the invention.
phenytn‘ceﬁldehydno rqnd uthel slikienc | Sudkeblei kétonts formhuapr@nss mihl u‘ﬁlthOUt any

known al deh S an ket Speci fic
i B P T i AR50 SBRE fpRE hu8fhencne, nd e
like. fmr ga?h){ﬂ@h defGRd %&%hé‘tﬁ%bleo Eé&@iaﬁﬁaind ﬁﬁé/ gﬁmcess of the invention,
tyral dehyde i so- but yral dehyde, benzal dehyde,
propiq]iahiewdedmlm aekysdigblacdmpund pkormgla &bl e ket ones for
is Fr cess incl.ude wthout an acet.one

[ Q,.m t
RytbecbObas hert: RbrehetibElJhis, BREhC mciudes o
produ@telg%gﬁ’é'é@rlﬁ rh%cor@ﬁ‘&etvaﬁq 10is lprk&ss Bf‘ tH3SRPERIon. aépéﬁmégﬁfﬁ the product
nore suitable reactants in this process of
produtels @éntac@mdancprwith GMIﬂm?ﬁeobmlmgnmnwth&R R1, and R4 are

conmpound 0 ). In a.f r pect hi s

hydrogsf, &act B! st b p et Vi BReGCH, S POt 2E7 Gifed Mofecordance
RE S

ML G S R L e e s

aﬂmaﬂlgiamc;&t whother dspect mfdhmvm‘itldnl’ﬂlsrel inwksntprovided a process for the

havi nig and 4 &i hydrogen, R2 is nethyl and
prepagion e éFﬂ?Pom%bW% SIEET 11y, the product produced

in accordance wth this procegs of the invention is

3-methyl - N-(propylidene)-1Hinpdel-1-amne. Finally, in

yet anot her aspect of AA11S entl on there is also

provi ded a proces&)fof ppaRati on of a compound

of the formula VI: N-=R 5(VI1). 20 In this

aspect of the invention, the

foll owi ng steps: \<

P (VD).

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

In step (a) of this process embodiment of the invention, 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 are added
simultaneously and proportionally to a solution of a compound of the formula [ in a suitable

organic solvent at a suitable reaction temperature wherein the compound of the formula (I), as
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In step (a) of this process enbodi nent of the
i nvention, the conmpound of formula (I1V) as described
waenwsions49e first prepared essentially foll ow ngCThis2004/032086
procedures of the above ndEntioned enbodi nent. That
is, a solution of hydroxylam ne-Osulfonic acid in a
suitable organic solvent and a solution of a suitable
describaé Beieth, & ki A @ii@blgaRhEHOVESd! TiLreastdRdprdbides a compound of
simul t aneousl y and proportionally to a solution of a
the fogppledhas depcrited hewitrul a | in a suitable organic

iglll}\é g%ﬁfglantg’fl\? ‘Pﬁ’i@@?h@%ﬁﬁ%ﬂﬁg@ %ﬁ%%%?%g ér\ﬁ\g%rsgring réarc]:gon vessel
with PEHAPRRA0H 133088, (T 16l BERiddLEohsERIdLf thandiaken. i n a

suitable reaction vessel. This reaction provides a
cdmrpisprit) of thig procéssromtha ifyventioasthdemamioved ofidemiuda (IMeis reacted

with § §Ehl el Bt aip e 4 EPPPR RO LOEBHBGING of the
formula (I11) to provide a congound of formula (1V). 5
In step (b) of this process of the invention, the

compound of forrrung @ gacted with a suitable
MmO
N

reduci ng agent to rpoldnd of fornula (V):
the invention, the conpound afﬁ formula (V) is then

HN R3 R4 (V) Finally, B (c) of this process of
reacted with a conmpound of formula (VII): X 10
(RB)n NI ((r))P (V1) int ence of a suitable
base in a suitable organic solvent to provide the
conpound of fornula (VI). The gonpound of the fornula
(VI) is optionally treated with an inorgankg)acid

such as hydrochloric acid to provide a salt (such as

hyiirablyhinosteml €) offthis lppocensspduhel imfentibe, the @omploand W Yormula (V) is
m are as descri bed

Wierein R Ri, . R3, R4 a
then rﬁ%?fg‘.mﬁg CP@PﬂVng%MOYH?"tl? g\,gHES am no, hal ogen,
Cl_4-al kyl, Cl1_4-al kanoyl am no,

phenyl - C1_4- al kanoy 0,

| TR,

N
[

(0), VD

in the presence of a suitable base in a suitable organic solvent to provide the compound of
formula (VI). The compound of the formula (VI) 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, R;, Rz, R3, R4 and m are as described above. Rs is hydrogen, nitro,
amino, halogen, Ci4-alkyl, Cj.4-alkanoylamino, phenyl-C;_4-alkanoylamino,
phenylcarbonylamino, alkylamino or phenyl-C;.4-alkylamino; X is halogen; nis 1 or 2 and p is
Oorl.

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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phenyl car bonyl am no, al kyl am no or
phenyl - Cl_4-al kylam no; X is halogen; nis 1 or 2 and
WO 2065/030190r 1. Again, it is to be understood tRar/uSkm4/032086
st eps di scussed herei naboveds8are for illustrative
pur poses only. The order in which these steps are
carried out may be altered and/ or one ore 20 nore of
t Jﬂﬁ&selnsﬁc‘é@ﬁ?iaﬁén\ﬁf?ﬁ iy ra"sF@éi AYhe HlVEHiSRNRALD! () éf‘ gHi® Embodiment,
concurrently vartous nodifications of these
the angh#&m cﬁltﬁ@coﬁmpannpa:ftfomﬁular(i[)stmfnm tid empdvindef formula (IT) is carried

dvant | |1 of b
out 5RO 1 AT oy BSOS TORV PR GPBIGRE  olvent, Diderably an

oo QBB G FE 0 40 5kt 00 HTGRE Smin

ambieasRaeionabmpéieturedvent i on, in step (a) of this
enbodi ment, the ami nation of the conpound of fornu

( The compey %@lecf@ﬁﬁ@anel)ow famediia ﬂeeﬂ gonveried f¢ F%Iapound of the
formugzg/h\ﬁpégn iy any tshgr%atéﬂr%:teréﬁﬁg g%g%?rb?%&ﬁﬁg rit Qﬁﬁll #RO¥$npound of
formu$O{THE A des@nb@ﬁﬂaover aher ﬁabt){orﬁdfbrmlitgmmandbhs mltabtedcdﬂﬁﬁ)ﬁnds of the

at around subanbient to 5 anbient reaction
formujee@barathe @se ayile smeeaHBedI®AVEe fornula (11) so
rmed j st e f
Tl e AR SARYE e Lo IR 008 o CORRUAR of formut

(V). TBRGEdURGoh teadiidhicdniee camedwud usihg ahpbfrtHeakr(ohwinl ])roefsiures in the art.
descri bed above. The reaction conditions and t

In genstals thp redugiderpeniriescagied pat using Ay of the ?WarcerN rf‘éluglaﬁ@gems such
as the g?n%t ﬁseedogslﬁ%lf}gﬁ{r 1{3/?&1@ Vgﬁhlr o ﬁe@%g%é’o:{%ga&“n ?.u I'Ei(amples of

suitable®rdlicthg 63énts ThUlede, efiitBbnto infiRech, tthigan albﬁnmanrhyeﬁde sodium
out using any of the known procedures in the art.

borohg@n@r apdlumrt@wléfdud@ prrch hasipl Bectiaraid.sqdivim a@%@%%hyd%qle sodium
d h
d1acetp§5§tf06§l]1}i\ﬁl§1d? oFOd glaaﬂ ?acgt(%%/ C%%fyﬁﬁgeb s 1111 '8 a%%ﬁoﬂéﬁ?rﬂide sodium-

ng a ase, %70ne o
ethand)l”hﬁﬁ daadnl amlet, ang uhé akée reduci ng agents i ncl ude,
u% limtation, [ithium alum num hydride, sodium

19thesr igHyaing dgents serhuas swsHydm igdroshiorig ABra3nGlEgin FIMPA can

aci d d| m ac toxyboroh
s B0 S B RSELRY 50 uSBPblTs, i gmets mlue
diborsiRdi Bﬁ%@y@ﬂ@@ Qfoﬁﬁ:\l@i{ isdeh 89 dicton-dehdRyIokulfidy d610 gﬁfbrﬁnd—thloxane
a catalyst, and the like. O her redu0|n% agents such
P

compkes; di mrpmethqrzﬁe hsy@lh o6 herenddlll BerBIRs1H) bpiontaune camplex such as

b
boron—q%ﬁlggg}éde Blé tF’ft éou %{%El? égolrl%]r ﬁ—?&%@%éﬂ%}%ﬁ &S}éa?]lgmg € boron-N-

ethyl@%ﬁﬂh%' bdroeNCRBMyEXo1Hing S bBRnOmohsthey boswl fipdhline, boron-
or boron-1, 4- thloxane conpl ex; a boron etherate such

pyridiae, hoontrichifanimepikborenHsimsthydamine; & bapsineshospliiRe gemplex such as

boron-tributylphosphine or boron-triphenylphosphine; a mixture of borohydrides such as
sodium borohydride and tetra-alkylammonium borohydride; a reagent which generates in situ
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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bor on- anmoni a, boron-tert-butyl am ne,
bor on- N- et hyl - di i sopropyl am ne, boron- N
webtsiiaephol i ne, boron- N- et hyl nor phol i ne, PCT/US2004/032086
bor on- nor phol i ne, boron-pi p@ridi ne, boron- pyridine,
boron-triethyl am ne, and boron-trinmethylamne; a
bor on- phosphi ne conpl ex such as 25
Bithe aeductiom I;Etayﬁiphds pibrearried duo inthetpresshengfl phowplei crrgani(asolvent
xture of Forqg rides s h as . sodi um bor.ohydri d
Typicallygn ppicss palatyt ?ﬁmﬁpefmaﬁ SpdfssaRoe e J8 Mo sphle to carry
[
out the%? ggzltl S%P P&#ﬁg g@l an cgllr nrgéiﬁg% I@ﬁ%@g%?{?ﬁyﬁﬁhb Bimitation,
NMP, BV, B}MAdJ’HﬂEdneptene &eﬁhnamohmnemednolmhm ahct and the like.
chlorotrinethyl silane, tetra- alk¥lannon|
y dlchas P w heen f@]pd Hhad At ture; Ok 2 Relar aprotic solvent and a non-

polar sQ)] ?ﬁhg g;?ro e&%sﬂéekaﬁf%?ﬁ%‘éﬁ%?%ﬂ Ja?r#rﬂ% Bllhaglés’esgeducuon step.
Spemﬁacdxdm;)&sg@fn@bal h)ixmrd‘somes&%ﬂtﬁbﬁc&udedmmbmtgllnﬂgem, WNIP/heptane,
this step of the process of the invention.

NMP/@@@@A 039¥Bpeireinuns? @d@ﬁos@b@% e@ﬂTh@W&@@Pﬁﬂ% and the like.
20 : :
Partlcuﬁo ﬂbl?eg %oﬁ)v g!ﬁclglg fg l‘ﬁ}g Mﬁlxthfécélpﬁl\/ﬂzﬁﬁcg g‘r:}{;é Pafne %r?\g(ries certain
advantsgﬂs Ve Ktis §t&é8s&$f tﬂazanoamo@laa ahathe ﬁedmeémdmsidsrabm the foaming of the
suitable to carry out the reduction step. Specific
Ie%ﬁn@xanples of such organic solvents include, wthout
uré%lecltlgﬂ ff f gM und t f t%méﬂ%_lﬁr\/ ) h[S Qgﬁggund@f(@@eformula (V) can
generaﬂi}d bp chuSied giuy at hhy hasparasrd ean woalth Hnﬂil abowa the désived redult. Thus,
pol ar aprotic solvent and a non- pol ar sol vent
subambtsn& focambipptytopyuRAraBkicEle (PRSI tgy £AR é)@eegnﬁlﬁyeéaﬁwnﬁgg upon the

type of(r)ﬁ%)gapoﬁﬁgs Jn?qy%é\pgg?l’gﬁbl?& il Igpefe%' {a;l] ?xﬁ%ﬁ?l}t tlﬁ% ﬁzﬁqlég ¢ from about

0°C toNBhhegiCanesuitaIM Mepxgseeatudsh/ith pRé radgeusn Rbiedbout 5°C to 40°C are
DMF/ hexane, DMF/ n-heptane, and the |ike.

typicalpysgrppleyadard anqfa%la%oﬁﬁhﬁub&)ﬁ: is prerrechat a ni xture of

e d [ ta
hﬁﬁ) rh? élélgs(g}to fgﬁﬂ@ Imeﬁaﬁm gtﬁx{lie% %s%l %“(qiv?g ugﬁlsab e salt such as
hydrocBRRle 69 rédetig Wineh §iaablengi®Euchhs hyﬂﬁ@gRiMcSadelIﬁ general, the salts of
reducti on of conpound of the formula (1V) to conpound

compoghds ke foorue| ) We carstallien splifls yangethsgrrpede gumegod to purify
compoplé%utfetﬁg %{%}gva FV ij %a Heedel nb&f) erclzon e&?x u{ to tgg cglr?l?h%edj of the formula
(VD) mtaesfﬁﬁﬁfq@éﬁtrr@«ﬁ:u@ﬂRviﬂ@t}%mhii))éaﬂd den@rfdnmga gpmn the 15

pe of conmpounds and reagents e oyed. In general,
tﬁﬁp@ﬁcémr(é thncomporath gé tlx@fform@}ﬁrgﬁaraﬂ be@aTicd b atith a variety of

pyndmgb (S:m/ﬁc’tgvség I{)iﬁ%f@‘l&ug n@%{) lé% the &9 pourrlc? nlg%e %rn];urlg gilllh%referably
with aofzorﬂ}?ﬁ Wl t0el Brihgd QV[I@GLVheTélﬂ KOﬁDQU raddqf if or rrﬂkamﬂvs) of such
can rther be isolated as a suitable salt such as

compotiydy ot heoForwlen§ ViBaiscludg vilthontslimitalinte 4elhlgropyddings4-chloro-3-

ﬂuoro-EWndmg Uﬂ (%lé)r% £ ﬁ{lgro—pym%%g ?llrlg 42 ch}orce> 53 1Iﬂsuoro -pyridine.

The reaction is carried out in an aprotic polar solvent as used in the previous process
step such as, without limitation, NMP, DMF, DMAc, THF, heptane, hexane, toluene,
petroleum ether, and the like, or in a 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. Various other solvents can also be employed in this step of the
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20 conpounds of forrmula (V) are crystalline solids and
thus provide a nethod to purify conpounds of the
woaomseo6V) i f needed before converting it toPCIAIS2004/032086
conmpound of the forrmula (M0) in a subsequent reaction
with the conpound of the fornula (VI1). The reaction
of the conpound of the fornmula (V) can be carried out
procesé’\bit Hnél ia@htieh.y Brhmpley lof dolentd elidt\wed suimbleah thivestdpoinoibiaethereal

) to formthe con;aound of the formula (V)
solventp rsaCbmblbly(Z-msth@Kﬁﬁhié edhsrip@igay! Gther: rf@mreéwmeéhe(r sipxane or THE;

polar SBROH e S0P P Ui IFTRACPME, ISR, ATPR UR S50 or

protic QOIQEh@rQiéMrdsdingﬂlanéll eHagb0-isopropanel, amaythe dikee, Also, as noted, any
| oro-2-fl uoro-pyridi ne and

combmhnolml cfrmuﬁpﬁ:_s diffthesersolveyisi atinredso tihemploxed.i divpically, this reaction 18

cariedig pigdnprnesde i) e uRLE s RRaE B R e "
W@un@fﬁm EMIC bast b thlihe@&}]ﬁﬁm%lud@@ ¥R BRalifeOmeRNelkoxid8. Examples of
eu

petro mether and the , Oor in a mxture of a
suitablp odlkalmqo mattalc atkokidest inghide awithentpbmiations | litbiwm gueihoxide, lithium

limtati VP/ he .. NVP, exa
ethomwvrhf%@w Grahr s AR ARE e B Rafiosde, sogign cthoxide
ar epb Akgoxhe, oied ethoxide,
sodiun} hi§Ohfdi’%fcfltd\é’(p dc?('mrt%% ngm%ﬁ%‘gas%/ oDosesa %3004%086 eihoxide

potassmﬁl jopoEsidef pbﬂassumms/rehtltoarde Eosaump meshagides g¢sjeneghoxide, cesium
that are suit

ncl ud
isoproRE JerfeSivG - AOBHE E1ER TSRS e acf gy podium hydride
or pot%gﬂ?ﬁ' tygh&?%ﬁ@mé 1Blehes mithRE dnBrahiclbdses canodlgy b@@rhgfolyé‘d It has
ven s as descri bed herein which include
been fbihﬁAt}mt pmmﬁ—wcmdmssmﬂmmmy switehlezskatine agtal alkoxide in the
et hanol i sog anol and the |like. Also, as noted,

practicgq tRISSHRRT et i NEBEOYE t hese sol vents can
ai"l‘?e r&%uSHBE Q¥ EPounty (5’[’ malfbdmulh I@V? vﬁtﬁ%ﬁrﬁﬁhd &erivadid (el to form

out using t nme sol vent such as or a m xture of
compdNive cefrible ftﬁmtmev D) éarsgﬂmwhllydaemagmdl a1t boaw téoperpivisthet weuld bring
i ncl udes an alk i ne netal al ko

about §15; degyed 15sulh| iLRES, SEbynbighi o3m I(ljteliOnS&lP ggllb\ll&nlt ﬁ%rﬁ]eeratures can be
emplo&%cﬂﬁe?%ﬁcﬂﬂ dddnh tﬂén}g[ﬁ@t&oébﬁﬁg’)uﬂdst M Bagih %ﬂgyed In general,

mis propOX|d [1Tthiumtert-butoXide I um
tempefiird dxitliterange df frometbhox7AI€, to 2bowddDWeisi sgﬁgiﬂ@p oxi de,

:%g‘%);g]ﬂ%’%‘rnt’%g g‘%ﬁ"%ﬁﬁaég{gfsy : f‘g%)é(lggg ’wd{])illo L ASBY inorganic acid
to ylelh%rshlgﬂfeogﬁﬁtdo? thé (ﬁ‘g%dﬁnﬁ%tf I?ﬁé(fdéﬁlulac(gﬁ} URh %Rzﬂﬁfﬁb‘&’ such an inorganic

| SOopr opoxi cesi um tert-butoxide, and
acid 1&1 h@odﬁbhelamdnﬁdsaltmgyni lthedlasirealﬂmdrsofstb@ ccumpchyxdlrofdbe fagmula (VD

U T AU T F R T —
methoglqégﬁ.ﬁ‘itg onta n@%‘épfﬂeg‘érﬂﬁlaﬁﬁ’rﬂ {rotekadd Yofsdl rﬂ;%lb?ng it for example

oxXI Int 15 practice
pharmgt@fpiocal ptfpesqer ocess of this invention. The reaction of
conpound of the fornula, ( X) wth a r|d|ne derd%fat ve
( Vh¢ yeagiopgambe carried out in the same Teactiby Vessel Of in a difterent vessel after
isolation 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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conmpound of the formula (VI) can generally be carried
out at any tenperature that would bring about the
wdesisrashos esul t . Thus, subanbi ent to anbi ent t 8CT/US2004/032086
super anbi ent tenperatures can be enpl oyed dependi ng
upon the type of conmpounds and reagents enpl oyed. In
general, 20 tenperature in the range of from about
with a7l%§pts‘§/st@§10b&t a kamhSusS k@b kdk Bhcof omdrAtheedusty@he reaction is
Fa (VI) can further be reacted with suitable
worked—upmgabatch—a\asednann@ryl el d a sw tabl e salt of the

SRR L BT ) e SR Py i -
produc@i)géd?l% 5| %&%rdﬁﬁcet DEGLORPRbosksQf thé" ﬁlvfeﬁﬁdiﬂ“ BFéc\l'ﬂlc)all th8 product

nera e salts of conmpounds of the fornu
producad@s Nr(ylqirapyl)—Ne(3£fkniords4—pynud1nyiDJé}b$mﬂtl@émdolz SalmmdeIQQbﬂOﬂde
purify conpounds of the formul
ehEH By pRRIhaTe aspert é‘ﬂﬁllave%‘ﬁar'ﬁﬁ’%eﬁt ?lé%lpf‘bvdg‘ifgge"é’mp?}%‘éd of the
formul\z/tggﬂ 'vﬂﬁr&fﬁ‘@mg %u‘t?sﬁtﬁé@cg aflhs H&cﬁﬁ&i RAER WRRGHd Hdviso that when R

erent vessel after isolation of
and Ridieh?m@ﬂum iofot hpdrdgenmunzetf)y) as not ed above. The
above process  of the inventjopn can be ca
Ul Agtedn £t o fecoriori R hviHe Seppers 'fﬂnﬂga{f% arg known and

therefcﬁé 'hHeegeeh KB ff(ﬁzﬁ%ﬁrmv&tﬁ)ﬂn tHoPHRUS L, SRFER ot aP Tet Lett. No. 41,

roreactor or a static mxer may be used. The above
pp 36054366& g197M), wihizhi isv émtorgorated lpaeiti g irefeiopcs un titsbémirétyy describe

carrying _out the couplin stat' er
compangoHOBE 6TTbH TR0 0N G5 Bo s Ko Fafe ¢ hﬁoﬁ" Eethyl.
5%1 %gpt %ﬁ(ép Bt fhﬂg USorlirhbitesF lth@riﬁvé'n%@ﬁt #'suitable compound of the
vant ageo

e reaction Is worked-up in a
formulaa(ion - i Ge mammm R,nRa dndr Rheare dgdegen odndt Rp Ss methyl.  Specific

compppd2 R e e Tl o L NGRS B BEbL oo
.t?-‘?nétl‘?%ix‘f‘-‘iﬂar%yhd@i’ee)@hﬁ'-lﬁé!)l' Yanfift® Product 5 produced

I\N(@prcmyﬁngﬂe) -1N-idol-lL umtiae;4- pyri di nyl ) - 1H 3- met hyl i ndol
-1 -am ne hydrochl oride._Yet in another aspect of this
i PrpenEIQY- r(ewylictersﬂ)sléimd@h 8% conpound of the

tuants are as
degﬁ%ﬂ%l@(éélh\(émgmﬁ%{) g@b?éﬁ\?@é% atlﬂ at when R and R3
aNe(pt’()’[ﬁ/ﬂlﬁ@@dHR‘,‘hrb&diQt—arhﬂﬂrogen or methyl. As noted,

a few of the conmpounds within the scope of the for nul
( This inyention dwhrhpioi lastratedee s felonipg aramnics i) %‘Héf& provided for

oy R AL P PR i T

i ncor porat ed herei n bExaaipbssderel) its entirety,
descri be conmpounds of the fornula (IV) wherejn m= 0,
RIn tke Expmples |1;]1at fodlow nihe figllowing abbigyiaons arp §sed: yr t her
nt of the invention, a suitable
HOS%%’O%PORX&MYSQPNE RENRD (IV) is one in which R R
HPLCRBERBerfdriahotdriggenChrsh 2graphyret hyl . Speci fic

KOrBuPotassium tert-butoxide

NMP N-methylpyrrolidinone
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 th.e following:
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15 conpounds within the scope of this invention
include without any limtation the follow ng: 3

wonedshps49bl- (propyli dene) -1 Hindol- | -am nePCTNS2004/032086
(propylidene)-1 Hindol -1-2m ne;
5- benzyl oxy- N- (propyl i dene) - 1Hi ndol - | -am ne;

) 5 nmet hoxy N- (propylidene)-1Hindol -1-am ne; and 20
H, R (pdopyH NaERespedick cambazairddd asinger Vidtia XL#e0tooa Gemini 300

ol 25 Bl g

data g%sﬁeerrnrgp Gs %qu?Eﬁ@%(tlﬁﬁ‘ @?ﬁgt\w Féi]éﬁ&ﬁ? t@ﬁ%{ﬁ? h&dﬁllane (TMS) as

the 1rﬁé3rbﬁl&varﬁhﬁdcuﬁﬁ fell@vidg aﬁbrevﬁﬁoﬂd@tﬁ]sed in summarizing the data: s = singlet,
Hydr oxyl am ne- O-sul fonic Acid HPLC Hi gh Perfornance

d= (Lquﬁlﬁt’d ExfFiplekit © gr (Pt e Bulteta 9diTudovblet -of opkietse br = broad.

t I ucI t
HPL Gl B NGB 8 4 SRl ol 000G nfomatograph typicatly
usingT@CHDI QUESH WERA Wkrst SiniaBiy ag) oAl O, octadd §hobiRf phase of
anal ytical techniques were used to characterize

acetogidrglih b%arpmeplalneﬁrmateaﬂowmdrftmlvmm &ﬂdeUNrmttqtl@B dMass spectra

i.nventi on ded th foIIo
were 5Bl Blritinn FG 09) GRsHRE eb) Blarienaliilipe} qyergpsformed by
RobefB&EMVEGME IR MREDEHSKhred kit sdPidran 1%}3199 Y fo"ﬂo@?r% RiC = liquid
300 spectrophot oneter operating at 300, 75,

chrommgraplesM§a= inyash \specTiographl RVRIS peadtatal sprajatmapact/mass spectrograph;
present ed rts per million (ppm) with
rflétﬂoéhtgge’?g t‘é’?&g‘ﬁ@%rﬁw silane (TMB) as the internal
st andard and fol | ow ng akg%raﬁlﬁl Afions are used in

sumTarizingthe data: s singlet, 5 d = doublet; t =
tr| pl et ; quartet; Hrldndnlﬂt-mpimt dd = doubl et of

el RPESH ﬂ€53 R HBAa7 ke A608-r4 H0a i 98,6 G ey amine-O-sulfonic
acid (H’(DSA?'ath 1585k 8191 86 %g 9cdfrelé@ fH}T99%‘51%1ﬁi )%frm&gléﬁp Ci%gzlkg of N-

colunmn, 5, isocratic rmbl has cetonltrl
methﬂpmwh;hmonm MOVIRRt i, prepared (afld :bhﬂlestbnO n- af@. UA second solution is

oepiSLESb MBS SpECtra, uers, obialned on & FLANL A0 i 170
kg of R@UIPOTATE S ¥ diDvdehgs Eﬁ'&@%ed'\ovﬁﬁ 24 pt herlgls/]lIFHﬁc{ Bt a&charge of 2.2

abbrevi ations used herein include | om ng:

kg ofl the lpodassmtmr forrelsusgridgNMR/Bolatiors The msmgﬂawm 4dVBtien and the

el ectros act/ ctrogra
remammg potass um Xert—ggtomdem SO utelon aregtheg 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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RT = retention time; M+ = nol ecular ion. Exanple 1
1H indol -l -amne 15 A solution of 33.8 kg (32.8 kg
woaors@ss®mad for 97% purity) of hydroxyl am ne- O Bairfusmioa/ 032086
acid (HOSA) and 15.8 kg (1236 kg corrected for 99%
purity) of indole in 120.2 kg of N
met hyl pyrrolidinone (NWP), is prepared and chilled to
kg of ﬂle—gpofasﬁumﬁseﬁ%@mﬂieﬂqm doftions The TEPSKAMP soNiti6N afd #8 remaining
7 kg corrected for 95% purity) of potassium
potaswnt refipnignti dpdN MR salptiors arexgﬁeafmw%ﬂnws 1% A rpReptionally metered

essel s hr vvlth 47 f tial
into. FSFFipatich JOGEEGIa! Berfils B LoetmbiNes el Raliiis) s pyeaction
tempe$atitélof 98-2990 & ﬁ@%{ doNdRneoMNYRisOL BtHeq86 8%dyitldEof 5-benzyloxy-1H-
remai ni ng potassiumtert-butoxide/ NWP sol ution are

indol-{ trering pndeterenirssiisl gxtana spandpdriildn a%sSIayf Afftet @dflmg 105 hagyater, and
comy T S YHE BB RIS L1940 P Bl BB BRI b

acetatb ana S b amdraticaniNgss el THRV Sigafic PfHak® s bnchBPattd Myli&Sreduced
mai ntal ning a reaction tenperature of 20 - 30 C

pressvcr@ tq/glere d sali¢ whighicontags it Gk (et B Fieddkaf X GmzPoxy-2H-indol-1-amine
i eld), of 1H-|n | - 1- ne as determned by ext ernal
as ceudingngilifenpna sv*]H@é

5- Benzyl oxy-1 Hi ndol -1 - api 13 A solution of 5.3 kg
(5.2 kg corrected for 97 opurlty) of
hydr oxyI am ne- O sgtMethiosyddl-tndalidsapinen 19. 1 kg of

A ptog o 0% . 285t ot a7 it s R Ua e fonic acid
(HOSJ\Q 1§ K § 5O NrdechydRidofaingde épgxgﬁggol?ge%ﬁé%%oé%ed to 0 —5°C. A

pot assi um tert-but'oxi de an
secondrsohdionoln prepael fiosn EAdr gddIWi g leobectedt doy #5% Reyity) of potassium

correct ed 94 % it of.5-.benz | oxyi ndol e, 15.
rerr-bGRIGE N Aae 4 NAE: afihcHArBHOT TVebs) estatiss, w08 & of 5-
metho?(%d%zqwd %389%@2%d< Gn Ofnithd1 EcHRBSASEI M o of the potassium zert-

tért-but oxi de/ NWP sol ution. The Al NIVP sol ution and
butoxtdeENMEnmeolniiory  Plot dISS AMVNMEr selbmro)andeihNI\/EHng mmuassmm tert-

t hen. si mul t aneously and porti ona
butox el it e P RSy B et R st e i thegnination
vesselPidr& ﬁ@ioﬁt@' $¥ Bfnded SRAL 'Ir%htaﬁ?rgg h&lcHbS té?ﬁpe}ﬁur?eg& {39222°C to
yield a solution containing 4 g (86.0%yield) of
yield 5-sbhntm§r lcomtyinirtg 5.6i (BT lyickty afé—mstmbﬁydﬂnndeldl—blyune as determined
ext %a@ﬁﬁlggard HPLC assay. After adding 105 L
bymt%ﬁ‘? PP¥Y to 0 - 5C, the nmixture is filtered.

The filtered solid is pagkihbeed with 63 L n-butyl

acetate and 8.5 L water, then filtered. The organic

phase is concentr at em{tﬁaidlazoleﬂ-annde pressure to give

gﬁgg)hllktggn\g%}f)wf%’g g:cgq‘sfecgﬂ;? fox g7 o7gunA’E§//§ gtj h%/ldrchylgl;nine-O—sulfonic acid

(HOSA) in 35.9 g of N-methylpyrrolidinone (NMP) is prepared and chilled to 0 - 5°C. A
g ylpy prep

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
tert-butoxide/NMP solution. The HOSA/NMP solution and the remaining potassium
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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as determ ned by external standard HPLC assay. 10

Exanple 3 5-Methoxy-1Hindol-1-amne A solution of
w0Q0d3/035498. 7 g corrected for 97% purity) of PCT/US2004/032086

hydr oxyl am ne- O sul fonic ac4d (HOSA) in 33.7 g of

N- et hyl pyrrolidinone (NWP) is prepared and chilled to

0O - 5C. A second solution is prepared from20.1 g

30°C toleld agsowo"ne&ohﬁﬂmﬁg%n %%W%pyuaato\f)upéare&tmsmﬂﬂé ad ﬁeﬁen‘mned by
tert-but oxi de and NVP. An ani nati on vesse

HPLCi s charged with 5.9 g of 5 met hoxyi ndol e, 17.8 g of

NVMP and an initial char of 0,7 g of the potassium
tert- butoxi de/ NVP sol uMﬁe HOSA/ NVP sol uti on and

t he renai ni ng pot afﬁ'S“fHeﬁﬁﬂndok?‘it Sside/ NVP sol uti on

are then simultaneously and proportionally netered
| At 66 Atte (‘attwn)atsmlomon \of SKEBwIMP aepeughotbro? ﬂﬁmammuttﬁﬁ:hes) is
emalntalnln? reaction tenperature of 15-22

prepar% by. DREging &010h8d! Jrpstdiny dFantergunsies NgrqEsoN il &b @) k&)Pf potassium
rm.bté?;gg% gx%%E‘:éoﬁf&%ethy@k&?qﬁ&fd(%&%gxzeg Péfﬁri gta? Qé?éfc for 30

min. A0] WO t/eit) ﬂ((\]utﬁbrgoi( Hyﬂo@]@ﬁhé@klﬁﬁmﬁ@ aclanm»r)uhy\)l\@f(enough
hydr oxyl am ne-O-sul fonic acid 25 (HOSA) in 35.9 g of
for 2 amm@étqﬂ;ha&fwf)éas PEP#Hea éy GWB‘P&&S?’OpSaé ﬁf@Homctehwqeé gitragen with

75.4 kg oL NP dnd 2S86P 89'1? oSii & ?Hée{ ;%jm ARt & ptrifld of 45 min),

g correc puri assi um

stirring ey 30-38700st 4@ navn (hin§b diﬁscguﬁxfn M%ed)ﬂth@ﬂbﬂ@lﬂg&ﬁ 1083 Ah amination
i.s charged with 7.0 g corrected for 99%
vessel 3§, prapgseddty ehargng a@-g glaﬁs%néql rwwrawéerawtrpm with 4.5 kg (34.3

mole) 8#? 'i%‘?h&ﬁifndgflh 31% /-Q/f ’Q@EP ut | an %{1%5’@% %E{I,INMD butoxide. A

proporbioh& Sminpin BEstet torglsting Ioﬁ 8 /abiFhead pliingeNphie ahd 8 Pair of mass flow
si mul taneously and proportionally netered into the
metersaig Yra¢ ite irpalsnepusdy @pmy the HOYA gohgpmtild ekevin and pump the

I I R —

the anShtitnl OEsEPNIReneRPeud Bt %y isBEKOExothermic amination process was
1H carbazol -1 -am ne as determ ned by HPLC. Exanple

contmkmi 3t 22t A Cibyckstiusting iagket epokinge. Higg f(eW@S/ %W)st@@brmtaft@m% min, at
wic SR P bl K858 SRR 30 B8 PHEE N3 g e oS
solutioni (Rr10gRiv. Whidbedh. dhake@d, Oindpd)Q%?doH%rsmn to N-amino-3-methyl-indole is
achieved (by HPLC assay). The work up is performed in two portions. Half of the batch is
transferred to a quench vessel (30-gal reactor) that contained 60 L of cold water and 12 L of
toluene. After stirring for 10 min at 20 — 25°C, the phases are separated. The aqueous phase is
extracted with 3 x 12-L portions of toluene. The other half of the batch is worked up similarly.
The organic phases from each portion of the work up are combined 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 wt%
toluene and 6.9 wt% NMP), 89.7% yield, 95.9% pure by HPLC assay.

Similarly, a second amination is performed following the same procedure described
above using the remaining portions of the HOSA and KOtBu solutions, to obtain 4.6 kg
(corrected) of N-amino-3-methylindole, 91.1% vyield.
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tent - but oxi de and 63.1 kg of N-nethyl pyrrolidinone

(NMP), and then stirring at 20-25C for 30 mn. A
wWQ20@¥Bg40 / Wt ) sol uti on of hydroxyl am ne- O sul POMiUS2004/032086

acid (HOSA) in NWP (enough 25for 2 am nation batches)

I's prepared by charging a 30-gal Hastelloy reactor

under nitrogen with 10 75.4 kg of NWMP and a total of

17.7 kg of HOSA (in three Bamptts over a period of 45

mn), stirring at 30-35C for 40 mn (until

di ssol uti on occurred) tHindddi-amie o 10C. An

12 ] nat i QN ol ed ' . .
Stepl 5 rﬂl renargtion %f ﬁg§§[md&e gﬁﬂ%'h t$?0 e%ﬁ]%[atg%] ﬂgc(gslégl %%éi%ls charged
with IE@'?)(gQ’ﬁlé”?: et Rye ﬁﬂﬂér%ltr@%moplhrg@fanNMBgmd;(}&uét I«gul(aahd reactor
equi v.) of potassiumtent-butoxide. A proportional

tempepaiurp |mglamj?zsn@mtd<9n323s€+ Witlo Aeitation 4¢a- Ilaé%ﬁp%l Ghges 3pdrks (328 ke

correc%q%&m" ?’g‘%m&)ﬁ@%f llt}ﬁ:\é\é b 05 gras% %%g ?tag 5&%.9d 0.0 lf%%]through the

manh@8EaPuBBOt ffin a?gt Bupggdctitahomitall éXoth@r GG 15@C ttbmperature rise.
am nation reac (t hrough subsurface spargi ng tubes

Circuliate cl’uliei atsmtfrraiﬁlmlghvtés s@¢k)et oThige t@ﬁ%@ﬂ%@katr Beagimgt fgemaintain a pot

tempcgalttlll tJ %%gé&g& rgl%l? B@Sﬁdg E % aCé Sm%ﬁlpﬁﬁypte}ie;%ecte%ssolutlon

after EQQ{J Qﬁgau%flt Qfodl GhdTebntedt of W factbt tRa aerhpdr@thrd)f)f débud 200C (10-
the KOG Bu solution (4.1 equiv.) and 42.0 kg of

5°C)témel dm& P98 Sy (ISitokg (cgrrg_ct@dq mr\/99% gty dadole Hgyoglgla the manhole.
o conver si o

After absmlgg S(eﬁ?fall—ﬁgt%t%‘? X Wr?{qﬁe}g Irqélégto%J gr ? n%gature of about

0-50C Y8 tBofmnﬁedut@la@t&ifonttBeaﬂé@i 50 rﬁﬁn arld’ ﬁl@ﬁ_frﬁzilﬁﬁdl hQer@perature at
quench vessel (30-gal reactor) that contained 60 L of
around 6+ X°@&5ep 18AQ) o2 the Ilafnalrldol‘ ofgheprosg¢sser stirring for 10

s T3 s oG5S TSR, 3 P ST s

equippittwith Bf'e In@)@y EorfibndcPEnd & Glarded Wit kexb K (B8 NMIIPYund@bnitrogen

e organ hases from each portion of the work up .
purgeadirel slughmaxhaiwﬁ,ndhﬂ@ mummamat&the( BOCOr eMBIAtHISaROUBH 1|Z -19°C (15-

22°C)|r\|_oéﬁqrré% gé%ﬁé %Q{ ]?‘.%j 6Ttk %16 T ngo( gurﬁ& P(gassmm tert-butoxide (KOtBu)
througtprﬂeerﬁﬁﬂl%fg %Qttggﬁ’tuﬂr . l190 96 N&[WE'@U pe? I@skRE slight exotherm to 20-

vent as rm ned 4 W% toluene and 6.9
250th %DNI\/E) necsﬂaﬁs%wk&tpdtengcrm pimlcew By CePL&ftas slawoluuon is attained

I f or med_ f o
it B S 50 50 3, BB At o e

R rstl ons of the HOSA and KO Bu solutions, to
remm&lgﬁfﬁﬁéﬁg ék% (corrected) of Nam no-3-nethylindole

Step 91 Al¥inaticel: dA 1\mgang15¢sela@4%aemﬁ¢w8@@mvm 2067 Obg (45 5 L) NMP
undeq_mg%rfwggce %lg%%;llnﬁ%? ls)fpau%mgref? (gcgqtl %g :1%—%%‘% wﬁtg&%tg%tgogll z& about 180 rpm.
Char#1 AL Ral a?nocﬁlh’?{)ﬁﬁ%ut Wotshs 32061268 Qol@tic;‘}l t:dmNMD 21061 mole, total

trogen purge and slig t exhaust, while the reactor
2.2 kg of the solution). Then simultaneously 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 KO7Bu 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 degrees 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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5 tenperature is maintained at 19 - 23C. Wth

agitation (ca. 130 rpm, charge 33.8 kg (32.8 kg
woaors@ssemd for 97% purity) HOSA in three porti 8as/USem®4/032086

15.8 kg, 9.0 kg and 9.0 kg)26t hrough the manhol e ca.

15-30 mn apart. Expect an initial exothermof 10-15C
tenperature rise. Circulate chilled water through the
samplejs astkib refctivhembent | Br ke hsdagakd AGtHed dXRIlBE Heldwa A5 equiv.

erature of 20-35C (preferably 30-35Cto facilitate
mtervabﬁ gﬁ 5IQfiA shyrsedkpient 48ineigoPatspoduting dq simutapeqys reagent feeds).

conting S ns b w DA b UL e TEREHE P B gt ve
been cmgecﬁad@gth@ QbdiRtioRds fudbe PESRPIBIE ok ) ideRckal 1 MPL.CWSAy! M8nse both

manhol e. After dissolution (several mnutes), cool
of the répstaspfitoansispol ande mwathc &r NMP gacheansepumpites dfscatoothe 150-gal

reactor BT PR af LR G ED af st BoRs e e g, 385 in the

prepar&&@)of‘?\p?rowﬁdernﬁfml 6L 19Mmitd1e process. 15 Step 2 -
Preparation of the potassiumtert-butoxide solution: A

Slhegeictigh amisturé isenbrtoewl byraHELO rassaerqumn;grib@fqlshowhlmndltions:

E"‘“ '8%91&”? fégi' g 'er?e BESES P, B i g

naj n ¢ haske %@Wﬁwmmaﬁ%@rﬁ@m 19C (15-
220Q) Fl@ﬁ'arge 67. 1051@@1(168 7 kg corrected for 95%
pur i Defeqtivhassi UAY te215mt oxi de (KO Bu) through the

nmanh@atplé Podj:t atilu@taC s pil.of rdapfivd H@uR0PitK PML. 50:50 mixture of
Observe slight QK@fnhgﬂéTbﬁa@eZO 20 25C. Cool if

neceiﬁﬁ %ol 2 ke errper ature bel ow 25C. After

di ssoO tlonlsatalned (wthin 15-60 min), stir at
about 50 rpmand at a tenpepaiure of about 17-25C for
the renainder of the process. Step 3 - Amination: A
150-gal gl ass- INﬂn'dpshé@ne-ﬂIahmdiﬂ l-amjher ged with 47.0

6 e JePinghts Nesine e bsreneh BrrRey o e Missigres set forth
in Exalgﬂgﬁz 6 jM 156&%211%[ A8cBR unfbLdiftbedd 8 sH%htaeQP'aﬁst,% d2ion ca. 150
K %%(6. nol e, tgta

equi v of Bu solution froms
rpm, ap 10- %@Co(fprdfbrablsfol(lﬂlii‘lﬂ')) andTwah skivnjdckeinemlingy clrugmpapdreximately

o L TR PO Kt B 00 e i o
ca. 1 k%/i%%g‘; Qiglﬁa%&n&%gntﬁlhpm%re MO/ Pnddbd ygttzﬁfn Eﬂegg e%g?ﬁl. 1131836 pump

KO Bu solution fromstep at ar
with cd. 2 NMP. 1CBargk ¢0. Bﬁrwzitelr(a]sﬂg’htctempﬂamm abe ¢fi about :6YWU iexpected),

essenti3fy iE0B 8RR (6ot B4 ?ﬁ@}g%ﬁkﬁ%sidiéﬁé&e?o&e&ed for
7% s8R SRS Ly €L bl U, i 1020
preferabnp@262Qr eA amlchbrmﬁuerﬂn&s Nectet. eDepataliyg o2 4h30B; ofiaddition and
coohng;,glé]le%q(teghg\@ipeéch ool ) n%ﬁal\/bnl o g}pggg)pryg ‘ eSSL%Mi’ Agitate at 10-
240C, gférﬁﬁg@%@%%ﬁl t}%ﬁrre‘g o lxgz (%fefitcgﬁgﬁeﬁ%\%’g 'egl?efé)geétﬂﬂfrtﬁe HPLC
assay, empditions of which are detailed further below (>99% conversion in 2-3 h). Monitor the
progress of the reaction by withdrawing samples of the reaction mixture for HPLC assays.
When the reaction is judged complete, prepare for a vacuum distillation directly from the
reactor to a suitable receiver. Expect a forerun (ca. 45-30 L) of volatiles including terz-butanol
and water initially at 50-700C and ca. 30-40 mm pressure. As the distillation rate slows,

gradually increase the pot temperature to 95-1000C and reduce the pressure to 5-25 mm and
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intervals of HOSA charged (every 43 mn, 35 sec during
the sinultaneous reagent feeds). Continue the
weimslsseous proportional feed until all of tReT/US2004/032086
reagents (133.5 nole scal e)27have been charged and the
am nation is judged conplete as evidenced by HPLC
assay. Rinse both 5 of the reactors fromsteps 1 and 2
begin }%ﬁet!n 2 NMBPceaed a6 Bflaﬂsbu& Rep Kk ?rﬁsﬁllht@s (e b8 paatveight of 9.5
eactor in this step. The batch fromthis step is then
parts w/sxednh asspbet to ferinithbimieletchetgep then welease the ¥parar Wéfh ngrogen and

e B AR e AR 0 oo
1nterru%e It zinglnt?me 1\%{ g&g%ﬂ@ vac¥RR ivlih RB3 coEian/\&o < 300C storing

ect I nj ection: Phe enonenex, |B-SIL
under Diffeny bnd 15D J)estértﬁlgnm Ieﬁumd:r Mok BB Badtiay bymqufgum 133 L
formate/ acetonitrile 275 nm

heptanselollowed byt WHBABIeg IR BE NP RheBSTNCEE: Beontih Bafow 30°C,
234 IN{wte} E\%Pﬁ%ghlr ffc’e}_é}aﬁ%r(ﬁ]rg% hofz’f@'@ﬁhﬁmzlm process volume of ca. 450 L is

propy amne To the 1H i ndol -I-am ne
attainéd)] Wdiare fof epar @ih, ithenasepamtathe @huases. hEm@cmh@b@tmm @gueous phase
set forth in Exanple 6 in a 150-gal .ste act o

with §hderheniape.ogeAmpinegthe QISARRt e’%‘?ﬁ?‘ifu &pd W 3’1‘ oﬁqll?gﬁs potassium
b1carbo|neg[e S&%’[l&g ?ﬂre]ga&?égo&% {(g gs{z@é}@ﬁl chal&nltt%@lss%[\@d% 5B L (58-95 L)

ow Jac e approximately 21.6 kg
water f€tlowedasi & S8A p&hlte& Wash. OCOifkehtrate tbé otgaelcr@m¢ it@gbtain crude N-

t 5 nmL
propytrgﬂé]e;]ré-%ﬂr;dgﬁ émp%g gr{ %?éux?@@ q%p %atﬂiaélo + En 1St pags tg remove

VOlaﬁs\E a %X eiZOOE %?oﬁ%%nd%t B0860 fbhar Msur%ﬁgﬁerilg s8cdad pass at

(aslhi erature rise of about 3-6
1100@5@.;@@&2@&)and B8 aﬁhbalpt@ssure tooslepopirifed pfaduct 1 m n

addition tinme). Charge 14. 4ngLé13 9 Kggﬁ,"%ﬁ‘:te‘j

The reaction mixture is momtored bya assay usl owing conditions:
Column: Phenomenex, IB-SIL 5 Phenyl, 150 x 4.6 mm, 5 micron
Mobile Phase: 65:35 0.1 N ammonium formate/acetonitrile
Flow: 1.5 mL/min
Detection: UV at 275 nm
Sample Prep: add 2 drops of the reaction mixture per 1 mL of acetonitrile,
inject 10 uL
Example 8

N-(Propylidene)-1H-indol-1-amine

A solution of 86.6 g (771 mmol) of potassium tert-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 a solution of 11.9 g (102 mmol) indole in 20 mL NMP, 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 mixture. After completion of this addition, add 9
mL (500 mmol) water, 12 mL (300 mmol) glacial acetic acid and 15 mL (173 mmol)
propionaldehyde to the resulting dark brown suspension. Stir the mixture at 20°C until

completion of the reaction. The reaction mixture is then worked-up by adding 500 mL water
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25 97% purity) propional dehyde at ca. 0.8 kg/mn
(0.5-1.0 kg/mn) while maintaining 10-24C, preferably
wWaQed3GE549A m | d exothermis expected. Dependi ngComskdee/032086

rate of addition and cooli28g, expect about a 5C
tenperature rise. Rinse punp with ca. 3 L NWP. Agitate
at 10- 24C, preferably 17-20C, until the reaction is

and 2DV ISR LERAR. EftR ;ﬂﬁs&\ﬂrﬁﬁ%ﬁﬁﬁ db¥Tht heatdriBhése i8884N extracted one time
conditions of which are detailed further bel ow (>99%

with 3¢hwér sheptanerang- again) twispwith @0 mﬂet@@nsr ddeesmbied; grganic phases

r tion by wthdraw ng.sa S cld
are Wi et f] e QU TR TR oo R B fygapporared o
dryne§§ "leuﬂe%ult@ﬁlelﬂag' K- (E)f—lfpyﬁ AMRS-UHOM 8b]ST-bnint (8O 96)dHs raQﬁMvN liquid.
fromthe reactor suitabl e receiver. Expect a

bp. 13G18Y°GN(1(3ch4 mtBrb0 L) of vol atl l es including

AR ST e A B b 1 (b el g €6, 88 oo 66 @

I
. AR AR 0T i, P ORE o 52

(t, II_PNEZH)SZOOM 032086 27 begin collecting NMP. Collect a
of about, 320 kg dis |IIates (to give a pot

Ms%aﬂtevéf”@ B 1O M NGkl h respect to the initial

i ndol e charge), then rel gasg il¢ vacuum w th nitrogen
and cool to 10-250C |If W&—&ary, or for conveni ence
of scheduli ng, theisbpyHm-iml-dmmxhe interrupted at

any tine, releasin the v mw {
c doFPag atsel 0@9‘&: ét%ﬁi Pfomlffpea iﬂ[l 0R) e prmipe in 45 mL

L hey f2.5g (418
o 00 0 5t (*Fz%*ﬁ%f L4 o255
mmol)adledialcaeti¢ agdtin Isemp NN hAddntheaper atidr @llht&inom 800t 30 min at
234 L water through a reactqr charging no zl e QPXI num

30°CptPo@%§§°‘(FoFe@ﬁ%mbfm@é}re a5pmedipiely Bydragamesno utx@i Vit acqusy Stir the
reac‘uon ]rglxrfﬂrg g&@urﬁﬁ?zﬁﬁ@i&@ﬂﬁ A& @Q fh@%ﬁ%p’f%log%f_ttﬂé"}eacuon,

eous p ase t ane. rgani c
the r@&tlblﬁﬁﬁﬁtuream GvotRahupvby Blosdy edﬂjﬁg ﬁ@h&swamnaﬂm?c Attention is taken
bi carbonat e sol ution (prepared from 0.6 kg potassium,
dunng.tbeala%ﬁam ef tfiates $p\as 0 imingpize fangng @%pccmtaeé py allowing enough

head s Ace %%r%é B fred \éﬁe[ ﬁ{spmﬁpk?pqu ﬁfﬁ@ caé rﬁlegfh%%'hﬁne of the

incru propyl’ dene- am ne
11qu1c3801ﬁélnt§) Iof theResidtbrysdoys ®hntrolpht foahhiap | [HXﬂi'act(Ihe réactisi mixture with
50111Eass to renove volatiles at ca. 120C evaporator and

a-hepymegerparssahe phesss andextiqtthe Mafer Phaecisat Bidls 2> L n-heptane.
Evapgsx;la?ec}h% g&%ﬁ%g %a@icgp% és & gr Tfﬁs? HE & 109 rr%% tp?&ﬁé/é—lH-mdol—

pro e reacti on mx ure IS

1- amme(aOHBLa@aaﬁgwhqsﬂdng the foll owi ng conditions:
Col unm: Phenonenex, IB-SIL 5 Phenyl, 150 x 4.6 nm 5
bP 1434233 (INbBIER Phase: 65:35 0.1 N ammoni um

N TBAKGGE 0 Ve BB R pphiP0 8, Bl 5! £55 LB ), 3.0 (m,
2H, NCH)), 6.35 (d, 1H, arom.), 6.5 (t, 1H, NH), 7.0 (t, 1H, arom.), 7.15 (t, 1H, arom.), 7.4
(m, 1H, arom.), 7.5 (dd, 2H, arom.)

MS (EI+, 70eV): 174 [M*+H], 131 [M*+ H - NHC;Hy]
Example 10
(3-Fluoropyridin-4-yl)-(indol-1-yl)-propylamine hydrochloride
Prepare a solution of 18.0 g potassium tert-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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20 Sanple Prep: add 2 drops of the reaction m xture

per 1 nL of acetonitrile, inject 10 L Exanple 8
wOR(Broapywbi dene) - 1H-i ndol -1 -am ne A sol uti on 8ETRB214/432086

(771 mmol ) of potassiumter®-butoxide is prepared in

160 nL 25 N-net hyl pyrrolidone (NWP). Also prepared is

a solution of 36.4 g (322 mmol) of

cooled\sdTutisy | A miREréOos 8.3 ani(33 Acidol) HOPAYpyil-NHLAGoL-aMMR, 7.4 g (534
Cool the HOSA-solution after a clear solution is

mmolp refilorect-flaorppriding aind Tnalt PMY epiicemainkdning i thn igfprnal reaction

2 1) I | | .
tempe%%%%n o&rf]do 1%?) Aét!e gl% a%dit{é&zlgu 2 C)PMD 1 %(‘%1%9 rﬁ?];]uéé Insnsgfq%d for ~30
min as0POAG. OThe Eaeumtamsttm ad¥ied K& B nF olviedet @fd @B enlt BEN (37 %).

added over a period of 60 mn sinultaneously and

Then,pddp¥} milondkepiang (3 X3 286 appasgte itheyehasasp Adld ool tvcatqrn@ase 10 mL

oo 32 B S i O GE SRS B854 oy UG} el wesh e

combe@ l utACAcetaft ihat® witth J01AB WareH, )Adcpfoctﬁé enaltdehyslaylt Retate phase
the resulting dark brown suspension. Stir the m xture

4.5 mdt HED A3 p). | Disiddinphee miixiureppsing daapdtark drap tPhemosacompietely the

ture js.t wor ke 500 nL. wat er o
waterl RIS b aisBiR 005 G st b Res s e Seriiph s Yooldd to 5°C an
filtered: NBREAABing BE 6DITRBSES tiRke r&iRARS ém &d (éﬂm@oi«@ B8inPhA3Lindol-1-y1)-

i's agai n ‘extracted one time with 300 ni ept ane and

Pr opykegring hydwpddonigle (7 Sz%bamsltgbtlm gelkow $9lEd. co nb i ned organic

“%@?ﬁﬁ?&ﬁb?%%ﬁs --oﬁé% @Le g§§a 2H, CH,), 4.0 (dm,

e I
oH, NtEP{{) 835 (Iir(fjlg eegr_g%:)k Its?d{ocﬁ _1|11fL a%m% ) 7( 2 (m, ZHa arom. %r7 4 (d, 1H, arom.),

7.65 (di tidj m‘oms Be. (d,]H)ﬂ) eftgﬁc 3%5&1]11}1!; a?dm.b)S ﬂ(& IllId;Ral(oﬁNBO(
pp 2 (t, 3H CH3), 2.5 (m
MS((gﬁf) %&Z[W%éref ase] 1 arom), 7.1 (t, 1H arom), 7.2
1H, arom), 7.6 (dd, g2i,p@mam)., 8.0 (d, 1H,
arom) 8.2 (t, 1H +, 70 eV): 172 [ W+],

116 [ M- NC3FB}MI:ﬂnyEmmﬁopdeeﬂﬂ)-RH;mdol-IH{mndoI 1-am ne
Prepare a sol uti

NFERaEpY Peleiiey et bt OBl porssrs lergiBioxidfy mftp ke N-
A2, AR SR YY) 6 R BESPESLE (150 mon
hydroiﬂanﬁnd\WF&ulfAdxd at(;h:b (TAOBA) én 88 ikt NMRtahd roolnthe DR A- 361ut10n after a
clear hngpﬂd ?st obtained to 10°C.

A solution of 10 kg (76.2 mol) 3-methylindole in 50 kg NMP is prepared, and add an
initial amount of 0.08 — 0.12 eq. KOtBu-solution to the 3-methylindole solution. The HOSA
and the KOtBu solutions are added over 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 results
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15 30C to the above reaction m xture. Imediately
hydr ogen evolution will occur. Stir the reaction
woizpasiseat 35C until conpl etion of the reacti 8aT/UAR004/032086
the conpletion of the reactioon, the reaction m xture
I's worked-up by slowy adding 50 nL water at 35C.
Attention is taken during the addition of water so as
in 11.60 10.5kgi ZeechohN-(opylianeptHrindolahdntiye @ikl hg %vogha brown
head space for foam ng. The free head space is kept as
liguidmch as three times the volune of the 20 liquid
the reactor so as to control the foam ng.
bp 12&2@? {( reacti on mxture with 50 nL n-heptane,
30@METE, fmwsba&emvm)cﬂs piflaciistheatEy), PBasE3AgEHY), 2.45 (m,
with 25 nl n- hept ane. Evaporate the conbi ned organic
2 H, GaskeS (tolldr yrome)s 7.2 ThilEl, pesu), {783 (2rd, 2FL.grgm.), 7.8 (s, 1H, arom.), 8.05
ng%fEh?pyl -lHindol- 1-amne (90 %9 as a brown I|iquid.
G 15-125C (1.1 nbar) 25 1H- NI\/R (DVBO-d5, 300 Mz,

+ H, 1.35 OH, CH2),
MS(CEWMSWM@HWNC&QN@NQH% (d, 1H arom§m6.5 (t, )1H,

NH), 7.0 (t, 1H, arom)E_mllle_Q 1H, arom), 7.4 (m

i

(81 FROWPT.ARYE], Prdpaft Molut{dnrtﬂ‘el 0 fg yla4 H{&Péﬂﬁiﬁl MBrohydride and 26.8
hydrochl ori de " Prepare a sol ution of 18.0 g potassium

kg (124rmokb 865k i pieity)n 3s®thy_1 -Nupopylitlese ) FH tihdol- baememsm o¥8akg NMP.

Prepaé%}c ntiﬂlzill qf%t § %%%54 tZ ' on.ﬂ:éas v%b%%%gl}egg é(%]k/ﬂ; Jgdd the acetic acid
solutu?rp—UVHS%OBéﬁ(Qﬁ%@gﬁ)outzgocﬁﬁl o Sﬁﬁbufd 9Re %dﬂlﬁfﬁ UE&(() drﬁie?’soluuon

.4 mol ) N-propyl -1 Hindol-I-am ne,
Immedlmﬁll)) hysdrogrinois awelvfcd urSltlo;d;ernede mnduﬁsatra_oﬂ\mtﬁmombtlon of the

e 5 P e 850 SOBBLR e, T

reactlénc'nﬁithfer i€ Qhén%orlé@-u "Bl};:'_hd@fn #Rfeiond G0 e RGler ‘%Qut‘iBu?éIW rﬁttentwn is
I's then addedtolB tger and 13 nL HC1 (37 %'.

taken ‘dhang treecatid&oondf wathestchikat(fBamingan dosapHedtséow laddition of water is

phase Add tq e . wat er phase 10 niL 32 % _.and
recomBBERRGL FSeRBINAR GFE HHABENE I GEoi ‘moetéow%oﬁoa&m& Care s taken to
ensuré‘%@tcﬁt (ﬁrl¥ ‘?ﬁﬁﬁnegz&) cﬁFsdeﬂ@ \$he/ IﬁrﬁC?tZaLeofp%{%§ iWiahlled. The

50 nL to the resulting n-butyl acetate
reactiqnhmsﬂmeéls BllovedHO! stah8 HveHnighdl Fixitdatt thmwaltnrmaseethw tirges with 45 kg

o R o G SRS SR g B Sk tho combined
organ%t{ﬁﬁ%‘é%% tﬁﬂfé%s%? 8’%@% x%%.élﬁsgn ?g#g{lgg?é Metl{yl Ing ¢ %E@;&M 1A fRI61-1-amine (yield
90%, QQ%fﬂuuqr)mpw’olrcdmthmgI )-(indol -1- yI ) pr opyl am ne
R 06 N, BS1ST Be, S 1 oo 905 . 8! R SO 21, CHy), 22 (6,
3H, CHz), 2.95 (m, 2H, NCHy), 6.3 (t, 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"-NC3H;]
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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1H NVR (DMSO d6, 300 MHz, TMB) [6, ppnl: 0.9 (t, 3H,
CH3), 1.65 (m 2H CH2), 4.0 (dm 2H, NCH2), 6.35 (t,
waekhosassws ), 6.7 (d, 1H, arom), 7.2 (m 2H, aPOWUS2004/032086
7.4 (d, 1H, arom), 7.65 (d, 1H, arom), 7.7 (d, 1H,
arom), 8.25 (d, 1H, arom), 8.9 (d, 1H, arom) 15 M5
(C+): 270 [ M++H, free base] Exanple 11
heptari. Matb yhe Nefi Bﬁﬁ)&bluﬂmnejvef kHperiod of hbauti30emBs @pa0¥C @0 the sodium
solution of 44.7 (398 nvlé,pota55|un1tert but oxi de
borohv@n@osoﬂeglomuswg@rgwmyrm%ﬁﬁ n eYRiuien GReysy Rinse the pump

with %'i(g qlafl taglﬁ] aﬁd_ o?ﬁ'zgzg glgl&g %ﬁ%%ﬁ@r)a 9%19( theﬁwtlon I(rjuxture at

30°C @ﬂai c@hﬁeﬁl@séf &QJ tbbd:tﬂih efit By, The qéaeabnlnnﬂtuxd iisSthen worked-up by
obtained to 10C. A solution of 10 kg (76.2 nol)
adding 7dt wigtes. Aopreonin nsmmed foqung is qbseryed deringdhe asldiionrpf water. Stir

the nai;cﬁnlérte Ig%lﬁrem r@ra{ﬁﬁ égqtargte(ﬁ? tllag%s 21%.%(92 é&%@ﬁ@b@ﬁeg% 25 kg water to

the n-hepthild SHASe, Jn&ckAHd gﬂ oviBE pal Bebbwdl alddkdéte THEQI. Heat this mixture to
si mul taneousl 25 proportional I%/ over mass flow
75°C nﬁ@realstemperam@ ioas ~Eihe Gaodthe miktwe ke 29 € inarder to mtrol the evolution

of by e phne PO Rogda el s iahfr i}y 7 fapppdyionat 20

kg whRt,) sepaicl theaphdded ]aﬁ@%asﬂnﬂlﬂnﬁ{dpﬂmél&%séz oL w1th 37 kg water.
propi onal dehyde. Stir the m xture at 20C for -1

Evaparatei the aohepiaae irbaseofo dhaesseathis gasulshie Yenkei &m%hy&tlﬁméopyl 1H-
S the rke dding 248 L water and 42 kg
md(ﬂlji %B‘? 3@5?1‘?%@&%1?[ ts precipitate fromthe
reaction ni xt ure. The 30Bf#§ié14Nng suspension is

filtered and the phases are separated. The water phase
i s @daneroppridinadybe(33nethylindok 1-f)4ropplamine bydrechlaride

C i ned organi ¢ es was ti

T M S SRR PURTES sl R AR i T YU N, stir the
suspeRM &P Qtr.ﬁ)b@‘ﬂmﬁpa Qémﬁﬁron-mbl&mhéé Ubl/H1§h MQe&@@aﬁfeQ?é 48@tion A.

PCT/ US2004/ 032086 30 in 11.6 -

SPMIahfyh splugipn of y6i ldkg é)751¢1mqibl 6+m¢th§drﬁ11pe0p(>51r Bf-dnd®1-1-amine and

24.3 S%alzm M%ar@l é%ﬂﬁg mB éﬁ‘]%é[%%%w‘bﬂlc%) esignated as

Sohmgng_(s 3H, CH3), 2.45 (m 5 2 H CH2), 7.05 (t, 1H,
arom), 7.2 (t, 1H, arom), 7.5 (2 d, 2H, arom), 7.8
( Add1bgth aelotiv)s, AGOSB ag preptied ah@m sinngtap@ue)y (3% kg/h solution A

and ~lly!+2 tg/h SOI?l,lthL hé) to a reJctor, wrlePclh is pre—fllled with 15 kg NMP and 2 kg of
solution A, while maintaining the internal temperature at -20°C. The volume of the liquids in
the reaction vessel is maintained steady at the same level during the entire addition of
solutions A and B by letting the mixed solution to another vessel. 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 HCI (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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3-Met hyl -N-propyl -1 Hindol-l1-amine 10 In a 800 L
vessel, prepare a solution of 3.0 kg (74.4 nol) sodi um
woaowhpsivs de and 26.8 kg (124 nol, 86% purity) PCT/US2004/032086
3-net hyl - N- (propylidene)-1H2indol-l1-amne in 108 kg
NMP.  Prepare a solution of 4.5 kg (74.4 nol) gl aci al
acetic acid in 27 kg NWP. Add the acetic acid
watersidat Vapnumead add pe theadsubfingipoutyl 6tats phaae 1305kg BIA1T80%). Distill

sodi um bor drjde solution. |nmmediately hydrogen is
the G BIARIE SOFL- HEK KBRIA TeBH VA e SR, WDRIAg the distilltion a

solid g)%?lﬁfésonffféf subpénsibn. ik %8(%%& ¢4 5 £C la?cﬁ] }ﬂtef%gd \%a%h l%lge filter cake twice

to the reaction occu

with 761kg d+tmlt}dhqetatél'hAftef égitg zmlﬁomOXC Utlh@relrSmhﬁh@ 33/® kg €8l fMBropyridin-4-
in addltl onal 80 L water cautiously. Attention

- (3%&%{/ oii-Piogyeréncaiidrechiniids (7 (atoe ps & sleghtlyietlow solid.

f d f 1

m. 2#2?%’@%%%3&9@%6&5 Pltin R 2D bt B fp ot Do g

'H- mmrmﬂhgan rrgmsm &pns: oak(e RH, CHHN W énnmocﬂz) 2.5 (m,
only minimal foanmi ng occurs while the fifst 1-2

3H, Giged -0 (dm adicgtH2)ThS (20 1k atanih V- It A cardms.. )iI7L3)(/m,d1H,mrom) 7.4

@ 1) 2 lod oot 6 26 LGt O Bl et gani ¢
MS (ERaSERVW 08B @0 Lfre@tbase], EA@EI_M‘*-QHJ hgoq@fméf}gﬂnd?(le fragment], 96

organi c_phases to dryness isresults’in
[fluorgpyridirg/fragigntbpy| - | H-i ndol -1 -anine (yield 90% 94%

purity) as a brown |iqui 1H (300 MHz, DWMSO dé,
T™5) [8, ppm: 0.9 (t, 3&1‘—'@—’%&, 1.4 (m 2H CcH2), 2.2

(s, 25 3H CH3), aaﬁl&msﬁﬁbmyﬁﬂmﬁsu 1H NH),
Oﬁé) IH arom), 7.1 , 1H, “arom), 7.15 (s, 1H,

gal 'Ha@te@lgy r@a@torauminr)mtﬂgen&s( Qih,arﬁldl withof15) kg NB5.8 mole) of

aro
-l SRR B el RAGHEY L e By g griamine (TMEDA) and

20 L 6PhithiyDfe 2 1)
SRRV B 940 AR o 1531

(12.6 3L.n2P By Imae, ( prl pytuuleé nef) 114N ntitivh - difsopepi®anidlek §.DA) solution

N AW AT T E R T -
of —4890549349GHEGLhHEZRAN L Q32086 i3 Jkﬁffo?%unﬁgdat:n—ﬁ% o 48°C. A

acetic acid solution over a perio abo
solutignof 7 &2 (P06 swdé,unl 5 sprivhyfihéxdehlsmetibhom ml_n@f M’[}Bﬂm added over

at el n evol ution occurs. Rinse t
o peri O E A WA IR S S B SRR e O 14068 116 & gt for 20 min
at —407CXfHérr€act1§B|1£ waflBed RROC, Qﬁhﬂﬁd&hﬁe@ 191{(1) Féggtdfnchbﬁ contained 54 L of
corrpl etion of the reaction e react
cold thﬁm lAfeerusgrrmgau 20k25R@ dlent 39 toin, Theamiotiumgy 1s?fﬁtdredlah16ngh Selite to break
foamng is ob%er ved during the
a mmgld g{nlu %(H‘l. oﬁjhg\gil s awg scparated. The aqueous layef 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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the m xture over night and separate the phases. Add
2.82 kg HO (30% and 4.75 kg water to the n-heptane
wohesa3sobheck the pH, if the pHis above 1, addCmmisen04/032086

| FC1. Heat this mixture to3375C internal tenperature

for -2 h. Cool the mxture to 25C in order to control

the evolution of hydrogen. |If no nore residual

hydrogen is evol ved, adgughplphicl evel to 7, add

addi tional 30 10 kg water arate the phases and
m@mlunmmrtdewaﬂdb(?pmﬂwlmpbg-ywi-pwmlam'gem#mchlorlde

ﬁ?’{al%zyer glél ign ﬂﬂ?ﬂ@ Et %‘_g E?ﬁtgfsﬁfm 9%%—@?&)?(1% 1H 1%9(? ggﬁ%/ﬁ),s stir the
suspen?i%n &t OOt ia Giéaf sol@f@iﬁ@ bBtairtd (Solution A)

Fl uor opyri di n-4-y (3- rretg%l i ndol -1-yl)- yl am n
Propaie ecoluton de13461 Er(é@ﬂam@l% Foupurigy) 3ofne!§B(1 R@Pyl 1H-indol-1-

i LSS LR 3Bk S Ao EorPufBal e 48 Bt A conion

B). Whichis deS|gnated as solutlon A.  Prepare a solution
of 36.1 kg (175.6 nol)

Fittehé yoopNsysteapwtith P50 g solutiani Ae wainh @mosn@ed( 4 cqntinuous
uor opyridine,in, 68.

) 4- chl
sired gntyesr G SERRand SGHEEVBREE MY 0 BSth SHPLETORES pystem to
-15°C. agﬂrt%h%%u%r SRR BROUR (RTRVhi PRI B flon?the khtib mixer, add both

sol ution and -17.2 kg/h solution B) to a reactor,
solutionkif@tb3 mirpurelef idnhpedatwietcanttd (kP NP Damiglg 2hek gddition hold the volume

in the S R ars i B e PRl Rl SERBABAT % vt
After t‘}ﬂﬁ SR&bf ing cﬂﬁgeﬁf‘dlﬁ‘% 1BbF @ﬁi’en@ﬁnd RBseSBEBy @M WithDdH1I Nater. Add
e entire addition of " solutions A and B by letting

to the trinee Emd& ¢l quEinahddoreattoonasuditiver addeereil 122‘41@ waiact Eginact the water

ution t 25 ollected in noth
phase T REPBVUR RO E5mGP AR o XY HEREGRBTaNE SHptdtice vith
solutid Boflzg? %ﬁt&%ﬁ% g ol (57%20'%(1 té!\'ﬁ%%&diﬁ‘ng faet Bﬁas\emsh) g NaOH

For turther work-up add 275 kg water and
(33%) extirearhictt tlmcebw&h 630 mbutpt»astate4 Wiaste thewies i ting nkgptylacetate phase

once v?if;qh% tgav,{lzt%]';?r 1 étql\é%g‘rl ( ﬁ’%n)b cg %%SL@% haxstgre using a Dean-
Stark Elgﬁ ﬁia@f Flﬁlm,pﬁﬁtzc'leﬁo e}ﬁgreantef* Qs LBROVE]. €T AP hﬁé Srotiice begms to

tion Extract the water phase two
crystallizerapolilichreddon kigixmarb ud BFC et ﬁhﬂ‘ thagrovish Dineunder Vacuum ina

ray cp] Gt AV 1 A e ot SO A oYL fropylamine

def Cpﬂs;g) Based on the assay, dilute the
hydrocthﬁkg“ (?acet ate phase to contain about ten percent free

base (vv/vv) Strip off tfﬁaam&ﬂ%/ 035496

PCT/ US2004/ 032086 32 er acyum and add to
the resulting nl\bfﬁrQPy%@FMﬁ'lﬁﬁ% fapng kg HO (309 .

Dbl ch MBSt B U00FIR pRE RSBl (KOBRPRYS0 kg N-

e water- During stillation a
methylpyrrohdone (NI\/[P). 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 period 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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solid precipitates. The suspension is cooled to 5C and

filtered. Wash the filter cake twice wth 76 kg
wo-2nstopsacet ate. After drying at 60-70C, ther ePCENBR008/032086

4-3.8 kg (3-fluoropyridin-44 5

yl)-(3-nethylindol -1-yl)-propyl am ne hydrochl ori de

(77.3% as a slightly yellow solid. np. 219C (DSC,

9.7 k@G(a@I'.Bgnblataeeﬁﬁamdn(mb%g&ndfS.BICkg 93 obed b ppapsontaldshyde.  Stir the
1H NVR (300

mixtuggHah 20°C Foy prl lgppntlbqgljnplegog o(f)rHlL %;‘ch%&%;Th%Ar%e&%o@ngn%qe is then

worke%ﬁﬁ) by gd&)iyé T?O i_,HWzl%{‘ 8%{_%1 kg %p[ﬂanf HJI%\?&]% s)a,lts gre%l t'ile from the

reacti®n Biktlre. 1The @EWiihg susPeidrdis filidredoanathg pliz@esl\/ﬁe @&lafa,ted 'The water
70eV): 283 [M+, free base], 240 [ M+-C3H7],

phase(ig-againheatrastre &tifes ghigh 2] kgg@heptﬁn%oﬂésfpn@wé organic phases are

wash%{)mg)nfr%tﬁé&% L%&gf qug ﬁgg %rc%vllllrlﬁ B%réoﬂﬁﬁ)‘ﬁ 1@‘8vaporated to a

oy Tr'eact er ni

15— 2’5 phsokatfonk Ql“lﬁs?&sﬁtsﬁﬁ'@ OfO kglﬁ—@rcfplylidmﬁpymlddcﬁlel -aBiné (yield 67 —
(29.6 nole, 1.2 equiv.)

kg
74%,penr¢czﬁ¢rbfom99€th94é%ew?a/briambl(cwém\)ldand 20 L of nethyl

B HESD ) .55 20 B, oM 930 o, o

@@, 1}?%‘61&4) ¥.087(c, 130 aMh ), 17000 O SERNOPBY 2N 18 afdeb)7.61 (d, 1H, arom.),

solution (hept ane/ THF/ et hyI benzene) is added over a
8.03 (detHoatoof), 249 (6 hEWNCER. mai nt ai ning a tenperature of

- 40 -4 I ght-brown suspension is stirred
MS GI:“%J?) gg3 m’lﬁ"'ﬁl ﬁ?il\/bbﬁe . A 20 solution of 7 kg (29.6
nol e, 1.15 equiv.) of hexaghbrr@ethane in 20 L of MIBE

is added over a period of 48 min while naintaining a
tenperature of -40 N-propyddH-iidadyl-aminering for 20 nmin

e bl AL B L o B B v,

31.9 }f?‘%tl\?gpré it ehEbglﬂtlnc?tﬁ’ 1225k Q6 22f) MNsoldtidd ifinkepighel (86.5 mol) and

rough Celite to break a m nor enulsion.
additibhel 1.2%e mquvtenes emapeae edolufitie oh 38 dg<21 83@;1) glacial acetic acid in 2.8

extracted wi.ith 5 f 25 MIBE. Th o
ke nB5BT e i HsrmogsE S St st proeoy et 3 5 45 o the
SOdluill’l?’ bb)ohggndcz sDluHGh - usi %rrﬂilg A Nn_\ém? §n @K 6lution will occur.

partitioned w't

Rmsebtas ipliirdwitio 2(Ke BhdBariey Stid thengadgidh kigxtwe aBW&ZNH@-ICvmpleéOn of the
mai nt ai_ni_ng a tenperature of 15 20.T.

reactiga iad ) od FCTRE R BRISE ShUER Ve Ryl gfo or only

mmn{s(gl maJtEhi}ls %?p)eﬁecﬁnﬂ JRNLEIRDRSE waterd rStﬁQh@l&ﬁktut% Qvéfgnght and

su t n filtered and concentrated 30
separbefe phads mradd @ArkigndChi%)ond hé kgowatentor the indreptan@ @hase, check

e SO EomS ATk 2u NTehegh ogiot e o

wouf11EEREFly 388985 ety g, A5 e e 25

in order to control the res1dual hydrogen that is evolved. If no more residual hydrogen 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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33 Exanple 16
(3-Fluoropyridin-4-yl)-(3-nmethylindol-1-yl)-propylamn

we 2nsteeebl ori de Prepare a sol ution of 510 g (#CHusmior032086
pot assiumtert-butoxide in3%190 g NWP, stir the
suspension at 20C until a clear solution is obtained
(Solution A). 5 Prepare a solution of 154.1 g (769

TH-NMTO {40094 ms@yaﬁ, @M@t[lay%pg FU@JDW 3HFE:H@}1qI35|on 2H, CHy), 3.00
amne, 112.7 g ( nmol % puri t

(m, 2H; Qﬂzmr@%(cﬂl lldu,raJplgm),l @43\@ ahd 7.42 I(\IIVQH( 8rsiny),i @98 B) 1H, arom.),

the l.o syst e 0 qutlonA whi ch
7.35 (‘rsﬁjc H’e):t7 %p(tdoiﬁ V\ﬂhgglﬁg Hgﬁr?rp d tank reactor
MS (B statlc m xer with a | oop punp. Cool the

oop system o 10 -15C. Start charging solution Ainto
t he CSTR and solution B _ma;e_hﬁstatlc mxer add

e A 2
%&é’gg&gﬁ%& t@f}l%ﬁ %@gi(lo PR Potastiten fe%ﬁé}ﬁ@e 1H o4 ijgNl\/[P stir

uenc water.”” After the end of the
the susqi&afsgm al2eP@ uhtika tleapsohytvhasvibtached (Sideatidrthd).system wi t h

P Bioro R S mA P BHOREED S SHAPT 1 20h ARV Brirpady Hiol-1-
amine WHE4. 3¢ R ﬁ@? el rchlto!r BidiMe hﬁ ﬁloﬂd@ ' BPL& (Saolutlon B).

tract he resutlng ept se twce wt
sAdd sadmiaf AékomtivatRe Iwhﬂa dnad,ﬁaldurg tﬂi@lter(l@ﬂ‘%lre Add 1@ Stir for 1h
the resulting water phase 131 NaOH
and chegl i CAMPIEROML ﬁeasg CHGRHORCBEGYTE 1S @swh?ﬂén 135 kg water.

i GRS RB ARSHCPIMI N 13 G o

twice. UEDisgard g lagerr kdjulstapHu/ralimrofvthe agumous! teyet tod® witr BNaOH (33%)
wat er i s renoved. t he, product begins to 20

and e"é’r’%t"ﬁm 1o &g ncla%sylafqﬁ%te twiget LYpFard aqUsPes layers AV agherganic layer with
23 kg _?El Wtk ! ﬂlﬂdplboédﬂéi&lft@ﬁ}fh&'ﬁ@r(ﬁ@% r%s@y ?0.1%5 ﬁyth@réfga{mc layer at

IS res ts In
20 °C3- fAfvar @@s«talhdaﬂibrﬂeyd»l tha -ty |to dQl fllltysi Jhepprofydtaamidneash with n-
hydrochl ori de (yield 71@ Exam | p
butylamqser oYY P é’)aC‘%Hm ah%% in. aamsh%ﬂ/@s B?le Pl gesylt diy P gpfndol-1-yl-

pr0pylo(%yégmk4 l§ﬁl-a&%§3ﬂ)&? Ap%/ﬂr roli orﬁ1 :ﬁ] (‘7%\]‘:7:5)) \plﬁde 3&3 b@{(’%n (SF\% i

'H- NMRepzﬂr(BNﬂ{zsqjmooak aiVS3(88 ph@]:(0.20 (1r8H) CHs), 1.62 (m 21—1 CH,), 4.05
dr oxyl am ne- O sulfonic acid (HOSA) in 71 k

(dm, 3o CHheb.HOSA- HdJ ypmoh 72l @, %Pleér 7128t d%l grom.), 7. gO (d, 1H,
arom)hg ?Hqﬁ g%lvgoril 919 %r%atg)oa?r@ (3l zgf ’PI70 g‘? Altﬁ(%rcgr?ﬁ §4L§ 6d br, 2H,

arom. ) @S0 @t 1 HEeNK®.Bu sol utions as prepared above over a

peri od of 180 m n si mul t aneousl y
MS (ES+): 252 [M"+H, free base].

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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and proportionally over mass flow neters and mai ntain
the reaction mxture at 15C. After the addition is
woaoglesmd, add to the resulting dark brown SUuBQEUSR2MA032086

4.3 L (239 nol) water, WO 2605/ 035496

PCT/ US2004/ 032086 34 9.7 kg (161.5 nol) acetic acid

(100% and 5.3 kg (91.3 nol) propional dehyde. Stir the
solutidnX irdl et si@Qadediisly IndteredNintd tHeORMImREibS WeQJel bb@r a period of 120

reaction. The reactlon m xture is then worked-up g
nnnuéaﬁowlmge MEOANiNGadPaciion tompergtune HePR-3nEC. &lﬂ?wmtamilysmd;hows that no
ELiRIEq L pLEat e f roﬁﬁn the reaction mxture. The resulting

Sl?SE)l S fgmp Ttered and the phases are separat ed.

The water 5 phase is again extracted 4-tines with 21

kg n-heptane. The conbi ned organi c phases are washed

t V\blthqm@sthwm\mnﬂ@l haa/\}aieerllluﬁﬂ’a@dlasmrtalmgf the preveding examples, it is

i.on..is

not tq E‘? El(l)rfs e % Qng ggmeﬁ dh r%by@tbgt rath;%r dhﬁ;( Blventlc?nsen()éompasses the generic
area & lﬁéi’é1ﬁBé’f}ok@&@ﬁ))se@lHVdﬂﬂ)% Thod¥RRend Xﬂc?érﬂb&ﬂment? %eqﬁ‘b llaeamade without

corrected for 19.7 - 24.1% assay) as a brown
depaﬂmglﬁvml(lmlm&&nds@m@dﬁofTNB) [8, ppm: 1.19 (t, 3H,
CH3), 2.48 (m 2 H, CH2), 6.60 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 (d, 1H aron), 8.19
(t, 1H, NCH) . M5 (ES+): 173 [Mt+H], 117 [ Mt- NC3H6]
Exanpl e 18 N-propyl-IHindol-l-amne 15 Prepare a
solution of 0.83 kg (21.9 nol) sodi um borohydride in
16.6 kg NWP. Add 31.9 kg
N- (propylidene)-1Hindol-1-amne as a 19. 7% sol uti on
in n-heptane (36.5 nol) and additional 7.7 kg
n- Hept ane. Prepare a solution of 1.32 kg (21.9 nol)
glacial acetic acid in 2.8 kg n-heptane. Add the
acetic acid solution over a period of about 30 min at
30C to the sodium borohydride solution using a punp.
| medi atel y hydrogen evolution will occur. 20 Rinse
the punp with 2 kg n-heptane. Stir the reaction
m xture at 30C until conpletion of the reaction (-1
h). The reaction mxture is then worked-up by addi ng
20 L water. No or only mnimal foamng is observed
during the addition of water. Stir the m xture over
night and separate the phases. Add 0.9 kg HO (30%
and 3.4 kg water to the n-heptane phase, check
whet her the pHis below 1. Add additional anounts of
HC 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 residual
hydrogen is evolved, add additional 20.3 kg water,
and adjust pHto a level > 7 with NaOH (33%.
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Separate the phases and wash the n-heptane phase with
20.3 kg water. Evaporate the n- heptane phase to

wdanryisassve This results in 5.84 kg PCT/US2004/032086

N-propyl -1 Hindol-1-amne (382.6% as a 30 brown
l'iquid. WO 2005/ 035496 PCT/ US2004/032086 35 'H NWR
(400 MHz, DMSO-d6, TMS) [8, ppni: 0.91 (t, 3H, CH3),
1.35 (m 2H, CH2), 3.00 (GRAPMS CH2), 6.33 (d, 1H,
aro .43 (t, 1H NH) 7.12 (t, 1H, arom), 6.98 (t,
, .35 (d, H arom), 7.46 (d, 1H, arom),

(SR Sl B o -

Prepare a soI ution of 12.4 kg (R210 7 m)I) pot assi um

tert-butoxide in 23.6 kg-~NWP, AgtTr the suspension at

20C until a clear gg) 's btal ned (Solution A).
o \Qn

Prepare a second sol ,
82.6% N-propyl-IHindo N am ne and 4. 36 kg (29.1

not) 4-chi oropyridi ne hydrochlloride in 15 kg NVP

(Solution B). Add solution A sol ution B whil e

mai ntai ni ng the tenperature at 20 C. r for I'h and
civehilchﬁ:ompﬁmmhentbpmoﬁnf reaction. The reaction mxture

Z guenched in 135 kg wat er. ~ Adj ust pH_val ue of the

s GRUPTEBATRSH? SHBRN wdrwmnneéb@elfma%&m fa@tltawetﬂﬁgm solvent;

k

VAP TBRERRADEsolbb bt RiBER ReP LA B kB ia SBheARS Br
ex¢) peparmg hsdlbtikgolie duthydumdef diecfotrila d in Dbsitdldorganic solvent;
aqueous | ayer. Wash organic | ayer vvlth 23 kg of

water. Add 10.8 kg nethanolic HOB§29.9 nol, assay

10.19% to the organic | ayer™s 20 T. After
crystallization cool (Rhe<f re\o gC filter the

product and wash wth n- icetate! Dry under

vacuumat 80C in a tray dryér. This will result in 5.8

kg indol -1-yl- propyl-pyridin-4-yl-am nediydrochl ori de

L,eld 739 as a white to bei lid, 20 1H NWVR (40

95 ety R oydY apbpppoRiooaln oid siklin g sgidewp (@) and
(hiddd thPf} ‘é @83tep( Gj;%ﬂ)
ar olm . Ommal 1I—? (g?lgﬁt? Jsg[1’d7s ?fgn{é]eﬁ gcl) &é‘}]mais‘ﬂ@ble
( Qbacllldn Vesaeban 3 suitabB-rFadiof %mpdramreZbl,pr(aﬁdea)d cotnfadin@ @f formula
1 arom), .7.70 (d, 1 arom), 8.43 (d br, 2H,
aﬁgmr)?lghﬁ’}lﬁty(@dwgh XJQHSNH). M5 (ES+): 252 [M++H, free
basgein25 The follow ng exanple illustrates the
N-am nati on product obtained by follow ng the

R is hydrogen, C;-C;-alkyl, C;-Cy-alkoxy, benzyloxy or fluoroalkyl or

fluoroalkoxy of the formula CoH,Fy or OC,H,F, wherein n is an integer from 1
to 4, x 1s an integer from O 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;-Cg-alkyl, C;-Cy-alkoxy, benzyloxy or fluoroalkyl or fluoroalkoxy
of the formula C,H,F, or OC,HyFy 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-Cscyclic ring; and

m is 1 or2,
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10.

11.

procedures set forth in EP 0 249 452. Conparative
Exanple 1 1Hindol-I-amne 30 A solution of 3.3 g

wO020@/0g506rrected for 97% purity) of PCT/US2004/032086

hydr oxyl am ne- O-sul fonic ac®d (HOSA) in 7.7 g of water
is prepared and chilled to O - 5 T. An animation
vessel is charged with 10.0 g indole and 50.0 g of
wat er. The HOSAlwater solution and 7.3 nL of 30% NaCH
2005/ 035496 PCT/ US2004/ 032086, 36 sol ution are then
si A RIQASS geyding e Flagmilivhsrein saidsplyant insaidstaps (a)amd (b) is an
a Pebkod 9120 mnutes while maintaining a reaction
tenperature of 20-25 C. HPLC anal ysis shows that no
1Hindol -l-amne is formed. 5 Although the invention
has been illustrated by certain of the preceding
ex Hiforresess pgcqrding g elagrp 2yehegein stif gpeptigsobyentig 11 mi t ed

”N—rrﬁéﬁ{illp Whidigther, the invention enconpasses the
generic rea as hereinbefore disclosed. Various

nodi ficati ons and enbodi mrents can be made w t hout
departing fromthe spirit and scope thereof. 10 WO

2 3549 scqoriing 8P doun B3¢ wesn sEd savantNs N atimetylformamide.
claimed is: 1. A process for the preparation of a
conpound of the formula Il: R2 5 10 15 20 25 (R) which

CONfepro@ss bbwr&h 8RS clafm 2 (Wherdih $AA%bINENEs NONHihORyREetamide.
hydr oxyl am ne-O-sul fonic acid in a suitable organic
solvent; (b) preparing a solution of a suitable base

i i p%géetsé‘géc%nﬁﬁg il 'cl%m? ?lw %Petiﬁ said base in said step (b) is an organic base.

"The process according 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,
lithium tert-butoxide, sodium methoxide, sodium ethoxide, sodium isopropoxide,
sodium tert-butoxide, potassium methoxide, potassium ethoxide, potassium
isopropoxide, potassium tert-butoxide, cesium methoxide, cesium ethoxide, cesium

1sopropoxide and cesium tert-butoxide.

"The process according to claim 8 wherein said alkaline metal alkoxide is potassium

tert-butoxide.

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

solvent.
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(c) preparing a solution of a conpound of the fornmula
I in a suitable organic solvent; (R (d) contacting

weiznslosseous! y and proportional ly said sol uti eaTfuseee/032086

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

said step (a) and said solXtion fromsaid step (b)

with said solution fromstep (c) taken in a suitable
reaction vessel at a suitable reaction tenperature to

pr Phe pecesi adcardinpaopthinafl 1 fviiefeih @aid(abloticisblvBhgh purity

and hi gh yields; wherein R is hydrogen, Cl-C4-alkyl,
ClNCE@%WkU?§Pd%@ﬁ%yloxy or fluoroal kyl or

fluoroal koxy of the fornmula ChnHXFy or OC'HXFy wherein
nis an integer froml to 4, x is an integer fromO

t OTHg piocess adtorditgad elaith1QWherdif sBidapehiis 4plveht iX and y

is 2n+l; RL and R2 are the sane or different and are
eabiVidiaehelierapamide.sel ect ed from hydrogen,

d - C4-al kyl, Cl-C4-al koxy, benzyloxy or fluoroal kyl or
fluoroal koxy of the fornula CnHXFy or OCnHXFy wherein

N The pidckdRtaCPRHinilt6 Badm 19 wherdin | 1 I ﬁﬁ}gj& i
to 8,p1y@ is an intgeger froml tolsgdggﬁmgﬁ?nﬁglfﬁliaan }gacetarmde.
is 2n+l; or R 1 and R2 taken together with the carbon

at which.th re attached forma C5-C8cyclic .
71 B olsRer drelrind3 o 2001 g istog tsssenvi spem about -5C
38toZbolde@r ocess according to claim1l wherein said

solvent in said steps (a) and (b) is an aprotic
solvent. 5 3. The process according to claim2 wherein

saj rotic solvent is nmet hyl.pyrrolidi none. 4, The .
o i BBEGH eociftint T blatt et B4 OB IS PrSEitve it frp Fbout 0°C
N,tN_-a@bmegjwal_ f or rram de. 10 5. _The process accor di ng to
claim2 wherein said solvent is N, Ndi net hyl acet am de.
6. The process according to claim1l wherein said base

ﬁald ani.c ba%g..?. The process

[ ste &3& is]an r

accOridrig® tagco 1BR R B4 i MEICFPIR & & PFeseTi &Y pth gmggnt of from
piboual udidko Ra610 mbRs3RAUErdBR 38 gﬁji @&Il#)&ﬁtd Rlformula 1.

i ndol e. 8. The process according to clainto wherein

said organic base is an al kaline netal al koxi de.
The process 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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20 9. The process according to claim8 wherein said
al kaline netal al koxide is selected from the group

woamsiss49ng of |ithi um net hoxide, |ithium et hoRCURIS2004/032086

23.

24.

l'ithiumisopropoxide, |ithiumtert-butoxide, sodium
nmet hoxi de, sodi um et hoxi de, sodi um i sopr opoxi de,

sodium tert-butoxi de, potassi um nethoxi de, potassium

et Th¥ iptebes PRICBRIA I c1diHOPHARSH RILandFO AR tBRther with the carbon

tert-butoxide, cesium nethoxi de, cesium et hoxi de,

cegtomp tRsvhighhhey geaxdtdehasigro edienpane eimg- but oxi de. 10.
The process according to claim8 wherein said al kal i ne
net al al koxide is potassium tert-butoxide. 30 11. The
Pr ACHHEesREGOhE bitatafior bRh BdHApYRA! Stk fahdlgp! vent in
said step (c) is an aprotic “solvent. W 2005/ 035496
PCT/ US2004/ 032086 39 12. The pRgcess according to
claim 1l wherein said ic golvent is
N—wethylpyrrolidinqg ocess according to
claim 11 wherein sai d"ag ofvent is 5

N, N- di net hyl f or mam de. g %Jprocess according to
claim 1l wherein said aprotichﬁglvent i s dinmethyl
acetam de. 15. The process accdding gy claim1l

wherein said reaction tenperature is from about -5C

10 Whirhagsmprisa® e ste.of The process according to claim 1

e B b PSSl TR nd e

whedrgiula Bai d base is present in an anmount of from

about 1 nole to about 10 npbles with reference to said

compound of forrmula I. 18. The ptocess according to
claim1l wherein said baseNs pyYesent in an anount of
from about 3 nD|e(F9 {ba

~1Ie§ with reference to
sai d conpound of forNillg 20 A9. "'The process
according to claim1 wher€in ﬁii d contacting in said
step (d) is affected by neans'of a stahic m xing. 20,
The process according to claim1 wherein said

coht agdiiaply reanyapelvetep (d) is affected by 25 nmeans

o PR RERF S R BB BE SRS,
af {ebedcting simultaneously and proportionally said solution from said step (a) with
said solution from said step (b) at a suitable reaction temperature to provide said
compound of formula (I) in high purity and high yields;
wherein
R is hydrogen, C;-Cs-alkyl, C;-Cy4-alkoxy, benzyloxy or fluoroalkyl or
fluoroalkoxy of the formula C,HyFy 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; |
R; and R; are the same or different and are each independently selected from
hydrogen, C;-Cy4-alkyl, C;-Cs-alkoxy, benzyloxy or fluoroalkyl or fluoroalkoxy
of the formula C,H,F, or OC,HyF, 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-Cyeyclic ring; and
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15

a batch reactor. 30 22. The process according to claim
1 wherein R and RI are hydrogen and R2 is nethyl. WO

waQ0B/0836496 PCT/ US2004/ 032086 40 23. The pr oLeE$AIS2004/032086

25.

according to claim1l whereisdt Rl and R2 taken together
with the carbon atons to which they are attached form
a benzene ring. 24. A process for the preparation of a
compedpgref the formula I1: R2 5 which conprises the
step of: (a) preparing a solution of

hydr oxyl am ne- O-sul fonic acid and a conmpound of the

forpula I: 10 15.20.25 in a i tabl e organic
sol‘l\;lémc?ss(f8§ h)ﬁrpé%‘??’r‘? of a§8F’@PF?fﬁé¥&F‘e EOfgﬁf%Jg& e base
in a suitable organic solvenig (c) contacting

si mul t aneously and proportighd&l |y said solution from
said step (a) w Al tion fromsaid step (b)
at a suitabl e reatml at-8,e to provide said
conpound of fornula hi gh purity and high
yields; wherein R is hydropen, Cl-C4-alkyl,

Cl- &4- al koxy, benzyl oxy or ,EI uor oal kyl or

fl uoroal koxy of the fornula or OCnHXFy wherein
nis an integer froml to 4, x is an integer fromO
to 8, y is an integer from1l 9 and sumof x and vy

is 2n+l; R1L and R2 are the sa or differle\f)t and are

each i ndependently selected from hydr ogén,

Cl-vddielatdayprise€l- C4- al koxy, benzyl oxy or fluoroal kyl or

fl uoroal kox of the formul a CnHXFy or OC. HXFly wherein )

n i%8dag stRyRagepusly gpd aropertignally 3 soluipn of hydgpylapppmPesulfonic acid

it g ig r’21l f%i_tétg? eﬂgahﬁtsg%ﬁt afr(d%oi‘utfoﬂ of a%ﬂga‘tﬁéjﬂasgfin 4 sﬁ&%lé/ organic
solvent’ to a solution of a compound of the formula I in a suitable organic solvent at a

suitable reaction temperature wherein said compound of the formula (I) is taken in a

suitable reaction vessel,

R,
(R); N g,
N
@
to provide a compound of the formula (IT):
R,
(R)z M—r,
\
NH, @

and reacting said compound of formula (I) in said reaction vessel with a compound of

the formula (III):

to provide the compound of formula (IV):

wherein
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Rl and R2 taken together with the carbon atons to
which they are attached forma C5-C8cyclic ring; and

wOQB00509035496 PCT/ US2004/ 032086 41 mis 1 oPCRUS2AH4/032086

26.

27.

28.

29.

30.

31.

32.

A process for the preparati4«n of a conpound of the
formula IV: R2 (R R3 R4 5 10 which conprises: adding
si mul taneously and proportionally a sol ution of

hyRr oxy isayidfege} GUCT-aIk K CREd,hikdxy, BengMiok el SuGoBIRYI &
solvent and a solution of a suitable base in a

sui t abl Bueroglkaxy: of the feramla €414y epOGHR Vd‘lter%in oasrointeger from 1
f th I L i ' I i c.solyve ai a
Sui t ot 7 e b eba B0 S AL AR SRt Btk bt vt g x andy

the forpulnai(l) is taken in a suitable reaction

vessel, (R (I) to provide a conpound of the fornmula
(1 R) and B: gR)thexstane eratifferant apdiare eachpudependehtly seleniédfrom

{or mul an{pg EEE L G O de RS roaon iigoroalkoxy
(1V):  9h@E eoihuCA990 bPBD4RGR W&@%@Qé@%ﬁﬁm"ﬁm&, X is an

i s hydrogen, Cil-C4- { f(yl . Ot 4-al koxy, oXy or
f 1 uor oalnksger from O to 8, y is an integer from 1 to 9 and sum of x and y is 2n+1;

R3 and R4 are the same or different and are each independently selected from hydrogen

or C1-Cy-alkyl; and m is 1 or 2.
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,
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33.

34.

35.

36.

37.

38.

39.

fl uoroal koxy of the formula CnHXFy or OCUHXFy wherein
nis an integer froml to 4, x is an integer fromO

WOQo®B/0396s an integer from1l to 9 and sum of RCaMWE2004/032086

is 2n+l; 5 Rl and R2 are th® sane or different and are
each i ndependently selected from hydrogen,

Cl- - al kyl, Ci-C4-al koxy, benzyl oxy or fluoroal kyl or

f | prassaink Rsyropofidé, petddum bbby catunRigRYdeMb&eh Bthoxide,
nis an integer froml to 4, x is an integer fromO

t ocesium ispRroppxife prcyeesiont §Hrbtexdd® and sum of x and vy

is 2n+l; R3 and R4 are the sane or different and are

each i ndependently selected from hydrogen 10 or
ClTKepratdsy becoddiflg B0 dl&iml3 PivhéreinZ@id alkging mRtfISkoxide is potassium
according to claim 25 wherein said solvent is an
apeBtiuiordds. vent . 27. The process according to claim 26
wherein said aprotic solvent is 15

N- et hyl pyrrolidi none. 28. The process according to

cl 'Bhd’%ﬁ@esg\@&fo@c_ﬁﬁg BAANAET WhékinSAld8Rtioh Sedbdfature is from about
di net hyl formam de. 20 29. The process according to

cl ATOBohEP°E n said aprotic solvent is N N

di met hyl acet am de. 30. The process according to claim

25 wherein said base is an organic base. 25 31. The
ProgesiBedas eotliRgtd Qaifil 29 Wh&BinWaRT Bhdt of ¥rHp Q5 &8s From about 0°C
base is an al kaline netal al koxide. 32. T%e process
acdedpeit’§°€o cl ai m 31 wherein said al kal i ne netal

al koxide is selected fromthe group consisting of

['ithium nmethoxide, |ithiumethoxide, |ithium 30

| SDHY Beest Bording R didihd B Wh&EhQ¥iddRise RGHERM HEhNXddeorf from
sodi um et hoxi de, sodi um i sopropoxi de, 'sodi um

t eaboublimeld t@aboyolaseleswithutihereat®, sajotoagsiundof formula 1.

et hoxi de, WD 2005/ 035496 PCT/ US2004/ 032086 43

pot assi um i sopropoxi de, potassiumtert-butoxide,

C EBtieiFodBRs R¥tdey toC@ai» @E&@%isgﬁ’bas&ﬁ%%%‘s@ht n amount of from

I sopropoxi de and cesiumtert-butoxide. The process

acbonid mgletto abputiGmgales withreferensaiosaal dcahponad wf fainula I
al koxide is potassium 5 tert-butoxide. 34. The
process according to claim25 wherein said reaction

U eImRayradels Socbitling QBIARCH whera K, R, 2RA%, aftOfydrogen, R, is methyl
and Rj is ethyl.

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

thereof:

N
A

N R 4
(O)p/ ( 5)n
( 'I)

which comprises the steps of:
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10 35. The process according to claim25 wherein said
reaction tenperature, is fromabout 0OC to about 25C

wG@@005Mas9pr ocess accordi ng to clai m25 wher ei NPE®IUS2004/032086

base is present in an anmountt of from about 1 nole to

about 10 noles with reference to said conpound of

formula I. 15 37. The process according to claim25

whey eddingahlthawasly and bﬁﬁ)@ﬁion@ﬂ}fl 258:#n Of h)fd'f arfif@-sulfonic
3 nole to about 6 noles with erence to

c aAsprbitiracsughble organicssol vengd Jmutmrmf @switalde bam in g stitable organic
cla

n.R R a rogen,

e DhFC 0 T res Soompoip of the Bruf FaadEi e orgegic solvent at
PrsaRabla tdefo® FARHTE
sui tabl e sal t{en?)ﬁer eo?“ﬁ ?eg)‘i’hﬁ@&g{)&lﬂﬁtﬁf? ton%%]ga%wlls Eaﬁen ma
cowpabls esictibrevesselps of : WO 2005/ 035496
PCT/ US2004/ 032086 44 (a) adding simltaneously and
proportionally a solution of hy#droxylam ne-O sul fonic
acid in a suitable orgamz ent and a solution of a
sui tabl e base i n aRuty ' solvent to a
sol ution of a compound ormila | in a suitable
organi c solvent at a suitablig reaction tenperature
wher ei n sai d conpound of the formula () is taken in a
SSU|t e reac sel ) (1) to provide a

ﬂ}gfﬁ)’ﬁ %?or?%oémflé’?mﬁe@ 1F‘)(ﬁﬁ( R (I1) and reacting
sal d conmpound of fornula (11) ingsaid reaction vessel
with a conmpound of 10 the-Jor & (111): to provide a
conpound of formula EIJ‘) \

m

R,

N
I

NH
? (o)

and reacting said compound of formula (II) in said reaction vessel with a compound of

the formula (III):

R,
o=
o m
to provide a compound of formula (IV):
R,
(R); S
|
N
ﬁ/ R,
R

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

compound of formula (V):
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N "R3 R4 (b) reacting said conpound of formula (1V)
With a suitable reducing agent to provide a 15

woanpmamde of formula (V): W 2005/ 035496 PCT/US2004/032086

PCT/ US2004/ 032086 45 R4 (45) reacting said conpound
of formula (V) wth a conmpound of the forrmula (VII):
X 51015 20 (R5), NI (Op (V) in the presence of
a suitable base in a suitable grganic solvent to
provi de the conpound % (VI), which is
optionally reacteﬂqmﬁ tabl e inorganic acid to
provide a salt o %h R, formula (VI);
wherein R is hydrogen; & al kyl, d - C4-al koxy,
benzyl oxy or fluoroal kyl or |fluoroal koxy of the
formul a CnHXFy or OCf HXFy rein nis an integer from
1 to 4, x is an integer from Fg IS an integer
from1l to 9 and sumof x and y |is 2n+l; Rl and R2 are
the same or different and are ch i ndependently
selected from hydrogen, Cl-C4-a4kyl, Cil- al koxy,
benzyl oxy or fluoroal kyl or fluoroal koxy of’ the
fornula C'HXFy or CC. HMFy wherein n is an integer from
X 1S an n r fromO to 8, IS an inte
{ (bt sadgamoon fogmulad V) with 2gmpougd ofehe ferapiia (VID):

are the sane or dlffxerent and are each independently

sel ected from hydrog N
{ :/}ms)n

N
|

(O)

P . (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;-Cs-alkoxy, benzyloxy or fluoroalkyl or
fluoroalkoxy of the formula C,HyFy or OC,HyFy 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;-Cs-alkyl, C;-C4-alkoxy, benzyloxy or fluoroalkyl or fluoroalkoxy
of the formula C,H,Fy or OC,H,Fy 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

Rj3 and R4 are the same or different and are each independently selected from hydrogen
or C4-Cy-alkyl; and mis 1 or 2;

Rs is hydrogen, nitro, amino, halogen, C;_4-alkyl, C;4-alkanoylamino,
phenyl-C;_4-alkanoylamino, phenylcarbonylamino, alkylamino or
phenyl-Cy_4-alkylamino;

X is halogen;

mandnarelor2andpisOorl.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

or Cl-C4-alkyl; and mis 1 or 2; RS5 is hydrogen,
nitro, am no, halogen, Cl _4-al kyl, Cl_4-al kanoyl am no,

wohesyBs4@4_4- al kanoyl am no, phenyl car bonyl am nBCT/US2004/032086

al kyl am no or phenyl-C 1. 46allylam no; X is hal ogen;
mand n are 1 or 2 and pis O or 1. WO 2005/ 035496

PCT/ US2004/ 032086 46 40. The process according to
claim 39 wherein said reducing agent in said step (b)

I's sodium borohydride. 5 41. The process according to

cl Hierre@spaesoeding wagleiny Pawhérein seidl rsdiadingagept inspid step (b) is
c%%hhﬁdbgyg(h%g a suitable organic solvent. 42. The
proceg% ACCHT I'hng to claim4l wherein said solvent is

an aprotic polar solvent. 10 43. The process according
to claim4l wherein said solvent is

N-Thetiigéesy agcotding iwoniam 3Nvherdinrseitdhyadtion imedid etep (b) is carried out
dLneth%Hﬂacetanidﬁq t et rahydr of uran, heptane, hexane,

t off GSHEO P REABIC SO Rt her or a mixture thereof. 44. The
process according to claim4l wherein said solvent is

N- et hyl pyrrolidinone or a 15 m xture of

N-Thetrigdepy aqcotdinl twori@matiowherbigptiasel vedbis ail lapropic poks Solvent.
according to claim39 wherein said reaction

tenperature in said step(a) is in the range of from

abetproclCadcordROtd c1dROG wiRleifhQaid 3ReRf R @@ﬁéﬂﬁ@é}@foﬁhgﬂne,

to cl'aim 39 wherein said reaction tenperature-in sal
sthepl-dinethylformarmntyle, diaretfey] efetdémidm tatrahyilrofRA€, heptabohixane,

15C. 47. The prgcess accordin o claim39 wherein
Sgﬁae%eaggtr&ﬁurgg T OF & guotpse th%rgﬁ‘{)t assiumtert-

but oxi de. 25 48. The process according to claim 39
wherein said step (c) is perforned by nean& of a

stldeiprogesx@cordigg toThemptlogkssinaaidaobliengs Nonettyipyrdddinone or a
seretiof Srpefubridngg Beacirsasos Cr/ US2004/ 032086
47
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.
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51.

52.

53.

50 The process according to claim39 wherein said step
(c) is perforned in a batch reactor. 5 51. The process

waceowsrods4eg to claim 39 wherein said step (c) i BCT/US2004/032086

performed in a mcro reacto’. 52. The process
according to claim39 wherein said step (c) is
performed in a continuous stirred tank reactor
ooy 2l Mk Bradilttbictaif 308k Berbifl sRidlsRORC ¥ PEARMdin 3datch
conp undsofC theg?grnula (N: (R N%%g %%20 25 (]r\ll); *
whegceorn R i s hydrogen, Cl-C4-al kyl, Cl-C4-al koxy,
benzyl oxy or fluoroal kyl or fluoroal koxy of the
formul a CnHXFy or OCnHXFy wherein n is an integer from
1 ; . . e : .

T ceSrdfy o M£9699 FAGEN YaidQtdd Brf8indd th @3ficro-
frél%h%i&te%% ar(ligﬂksum of X aneg y ailtds é%n(glll;slpRl anénR% arcre0
t heacsmane or different and are each i ndependently
sel ected from hydrogen, Cl-C4-al kyl, Cl-C4-al koxy,
benzyl oxy or fluoroalkyl or fluoroal koxy of the
f o @ce@ﬁ%&ﬁirﬂf to St g@’\gﬁ\ﬁ@iﬁ%bﬂ sﬂsg' (ls,&i@ _'f)eff&trﬁ&ﬁﬁ al doffhuous
l1to"4, x1s an“integer fromO to 8§, i's an 1 nteger
f rsaiffed tdnk réicar@domibinedfwith sumit ixess idA+dop OsteRl and R2
taken together with the carbon atons to which they are
attached forma C5-Cscyclic ring; R3 and R4 are the
S I4f .e each independently sel ected
f?g%)‘ﬂéorggogﬁﬁee%r @%Ehc@:al kyl; and mis 1 or 2; or an
enantioner, a stereoisoner By a mxture thereof, a
t aut oner thereof, S ;
salt, a sol vat ] TVRtive thereof; WO
2005/ 035496 PC‘GFI/:{SL)'JS E

* avy;

wherein

R is hydrogen, C;-Cy4-alkyl, C;-C4-alkoxy, benzyloxy or fluoroalkyl or
fluoroalkoxy of the formula C,H.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;

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,HyF, or OC,HFy wherein n is an integer from 1 to 4, xis 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-Cscyclic ring;

R3 and Ry are the same or different and are each independently selected from hydrogen
or Cy-Cy-alkyl; and mis 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;



48 with the proviso that when R and R3 are hydrogen,
R4 is not hydrogen or nethyl. 54. The conpound
wacerds4eg to claim53 wherein R, R and R3 aPeT/US2004/032086
hydrogen and R2 is nethyl .485 55. The conpound
according to claim53 which is selected fromthe group
consi sting of: 3-nmethyl-N(propylidene)-1 Hindol- |
Fg%vzs@%ﬁ%eh deRR) R}M%&@Iﬁg 1, lil is ﬁ(ﬁf‘h@'ﬁfogén or methyl
enzy (propylidene - “amne; 10
5 met hoxy- N- (propyl i dene) - 1H-| ndol -I - am ne and

N-T(hpr opyl i dene) - 1H- car ba

Z .- am_ne.
54, e conipound according to claim 5% wherein %r’an and Rj are hydrogen and R; is

methyl.

55.  The compound according to claim 53 which is selected from the group consisting of:
3-methyl-N-(propylidene)-1H-indol-1-amine;
N-(propylidene)-1H-indol-1-amine;
5-benzyloxy-N-(propylidene)-1H-indol-1-amine;
10 5-methoxy-N-(propylidene)-1H-indol-1-amine; and
N-(propylidene)-1H-carbazol-1-amine.



