SPI RO- | NDOLE DERI VATI VES FOR THE TREATMENT OF

PARASI TI C DI SEASES TECHNI CAL FI ELD This invention is
walooeas®di t o, inter alia, novel compounds whi CPCHER2009/053902

useful as pharmaceuticals. The invention is also

directed to pharmaceutical conpositions containing the

conpounds, processes for their preparation and uses of
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as for the treatnent of parasitic diseases, e.g.

mal ari a, | ei shmani asis and Chagas di sease. Conpounds

are al so provided which are useful as internediate for

exanpl e the Boc conpounds) BACKGROUND Mal aria is an

TECENKCAR{HELRUs di sease caused by four protozoan

parasi tes, Plasnodi um falciparum Pl asnodi um vivax,
Pl asnodi um mal ari ae and Pl asnpdi um oval e. These f our

This ipAdn@idhtiediracted ty, dhealaliy, ddvehsompéwadsbyhithardudetulods pharmaceuticals.
i nfected fenal e Anophel es nosquito. Malaria is a
The ipyesbioBmsi Alsprediiecisdr ios PBATRAGEURH | YMROSHIOBY efon{aiaing ohe compounds,
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poce 2 AR (AP P SR 5 SR BEBR s corons, such
as formilen tieatmentast il)ataﬂﬁld: | dseagesyroer mhheiagdeisioharbasisThind Chagas disease.

increase in malaria nortal] IS due in_part to t
Comppiads amaleo ProYAII IFR Pt B PP IRCTTIFE A fod e R aple s §PF gompounds)

parasite, has acquired resistance against nearly all

avai l abl e antimalarial drugs, with the exception of
BACKGR(HUNM sinin derivatives. Lei shmani asis is caused

one_of nore than twent varieties of

raS|
Malararlé%féfiam%@ubéuswa cheog e g8 @%rn BEStDARABRREATI a5 T dpqelum falciparum,
Plasm%éllﬁ?/ﬁ e € 1 difison gh&lﬁrz% @RI B |VBR: These four parasites are

shmaniasis 1s endemc In some 90 countri es,
typicallp ctansthivgd r\mﬂ;e bitepf eminfected famimle Meppkrdés Iaosqmsto Niadars is a problem

in maﬁ%?pg{q&;& fgj? ‘gorlé)({grgl gg?q ggsﬂg}]agevgzllgga des § Cer qana burden has steadily
increased. An estimated 1 to 3 million people die every year from malaria - mostly children under
the age of 5. This increase in malaria mortality is due in part to the fact that Plasmodium
falciparum, the deadliest malaria parasite, has acquired resistance against nearly all available

antimalarial drugs, with the exception of the artemisinin derivatives.

Leishmaniasis is caused by one of more than twenty (20) varieties of parasitic protozoa that
belong to the genus Leishmania, and is transmitted by the bite of female sandflies. Leishmaniasis

is endemic in some 90 countries, including many tropical and sub-tropical areas.

There are four main forms of leishmaniasis. Visceral leishmaniasis, also called kala-azar, is the
most serious form and is caused by the parasite Leishmania donovani. Patients who develop
visceral leishmaniasis can die within months unless they receive treatment. The two main
therapies for visceral leishmaniasis are the antimony derivatives sodium stibogluconate
(Pentostam®) and meglumine antimoniate (Glucantim®). Sodium stibogluconate has been used
for about 70 years and resistance to this drug is a growing problem. In addition, the treatment is

relatively long and painful, and can cause undesirable side effects.



nost serious formand is caused by the parasite
Lei shmani a donovani . Patients who devel op vi sceral
wo edogshsmi asi s can die within nonths unl ess theBgT/EP2009/053902
receive treatnment. The two main therapies for viscera
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Trypanosom asi s, also known as sl eeping sickness, is a

vector-bonme parasitic disease. The parasites concerned
Chagaardésepseotatboaall bé Aoregicay triypartdsemiasisp anowdies hGeran paraptisydisease that is
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and. thei(FHE slagi biSh PR RY loR RLicpanh gga RN g R sult in various
neuroREREPIRERIRAI RISy AEMBRANOIAME fdBle hetft HlsdlS and sometimes dilation

transmtted to hunans by bl ood-sucking insects. The

of the digrativaiirawtcasevdasur e ghtrlosswbngeatgd sthe chronacdisease tsaften fatal.
whi ch occurs shortly after the infection, and the
chronic stage, which can devel op over neny years.
The deidOBkfertlRf SailhBIBSfoF @fdlihg IThayad dRessen@er@h@EheR| and benznidazole.
disorders, including denentia, damage to the heart
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is really only effective when given during the acute

~stage of the disease. Resistance to the two ]
In view of the foregoing, it is desirable to develop novel compounds for evaluation and use as

antiparasitic agents.
SUMMARY OF INVENTION

In a first aspect, the invention provides a compound of formula (I), or a pharmaceutically

acceptable salt, ester or prodrug thereof
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frontline drugs has already arisen. The antifunga
agent anphotericin b has been proposed as a

W@ ewonskobi ne drug, but this drug is costly andPCT/EP2009/053902
relatively toxic. In view of the foregoing, it is
desirable to devel op novel conpounds for eval uation
and use as antiparasitic agents. SUMVARY OF | NVENTI ON
| wharefni r st aspect, the invention provides a conpound
of fqrmula (1), or a pharnaceutically acceptable salt,
eg}@g(g?’prodrug thereof wherein mis 1 or 2; R is H

hah g en harRlgky,| alkD3hDad1kyl alkek ¥ afYine a5 4191 @%ica{any substituted with one
optionally substituted wWith one or nore substituents

or moRsupstitienta| kyl , aryl al kyl or al koxycarbonyl; either
(i) RB3is Hor alkyl; R4 is H alkyl, hydroxyal kyl,
-COCD wherein Dis an alkyl group or (ii) R3 and R4

f R0y HablkyRbryalREL RT0EKGEAboAYIY; RS is Hor alkyl; n
is 1, 2 oz BQQZn% A and B aréﬂfused to, and form part
otitheg i) iPsiabker alkitled or substituted nonocyclic or

| | h - Broy] i f
CRAERS) BLERR Bl P R Bl RS N o1
a(igh 18 afd R forfispdasdf 4 hdtedcidideing; n RS ik For AkylR2 and

R3 are H mis 1 and R is in position 6 of the spiro
oRihbd & 3;1Rdn

A and B are fused to, and form part of, an unsubstituted or substituted monocyclic or
polycyclic arene or heteroarene;
provided that if A and B are fused to and take the part of positions 2 and 3 of an
unsubstituted indole, n is 1 or 2, R2 and R3 are H, m is 1 and R1 is in position 6 of the spiro
oxindole, then
(1) R1, R4 and R5 are not all H; or (ii) if R1 is H, then (a) R4 is not methyl when
R5 is H and (b) RS is not methyl when R4 is H; or
(iid)if R1 is Br, then (a) R4 and RS are not both H, and (b) R4 is not methyl when
R5 is H, and (c) R5 is not methyl when R4 is H.

Haloalkyl is preferably trifluromethyl. Amino may be eg substituted by one or two substituents
eg lower alkyl.

In the above formula, R1 may be, for example, F, Cl, Br, methyl, —CF3;, —-OCH3, -N(CH3),, —
Ce¢Hs, (CgH4)CF3 or (C¢Hs)O(CgHs). In some examples, R1 may be di-Cl when m is 2. In
other examples R1 may be Cl when m is 1. Conveniently the R1 may be para or ortho to the

nitrogen atom (position Sor 6 of the spiro).
R2 may be eg methyl, Bn or Boc (for the meanings of abbreviations please see later).
R3 may be methyl. R4 may be methyl, ethyl, propyl, isopropyl, -CH,OH, -COOCHj; or —

COOCH;,CHs. In some examples, R3 and R4 may together form a di-valent substituent of

formula (1):



(i) R, R4 and R5 are not all H, or (ii) if R is H,
then (a) R4 is not nethyl when R5 is Hand (b) RS is
woedonsobyl when R4 is H or (iii)if R is Br, PChEPR0E)IS3902
R4 and R5 are not both H, and (b) R4 is not nethyl
when R5 is H and (c) R5 is not nethyl when R4 is H
Hal oal kyl is preferably trifluronethyl. Am no may be
eg substituted by one or t wb >subst it uent s eg | ower
al kyl. In the above fornmul a, may be, for exanpl e,
F, d, Br, nmethyl, -CF 3, -OCH3, -N(CH 3)2, - C6H,
(C H4)CF or -(C H4)CXCGH ). i:)n sone exanples, R my
be di-d when mis 2. In othé exanples R may be C
when mis 1. Cbnveniently the R may be para or ortho
to the nitrogen atom E03|t|on 50or 6 of the spiro). R2
In sorpeaspsEnrdes, Rétang IRS may bethpgangthdr t he neani ngs of
abbrevi ati ons please see later). R3 nay be nethyl. R4
may be nethyl, ethyl, propyl, isopropyl, -CH 20H,
A and BREdFb8figkd to &RORBIAGHS of nilartle ShcanBilecsr, inBSlearnt sBhe examples, A
may together forma di-val ent substituent of fornula

and B(m)ay Ibe eere taeguthfiras parRef Heazars suhstitted wible apealepjion donating group
(EDGE A one g?gl}ebg %rﬂﬁﬁ%gl pgosﬂpo%sf Gh"Bs R‘%réxaﬁnfgléash dAd%?cP b mg% be fused to and

SOME exar
formﬁdﬂﬁﬁda%@os@ﬂﬁedﬁﬁmenﬁ%maﬂab@nzene substituted WIth an
el ectron donating group (EDG in one of the 4
remai ning positions. In other exanples, A and B may be
fused to and formpart of a bstituted indol e of

formula (a): p may be 1%R § and R6 nay be one
or nore of a group conpri®%i gen, hal oal kyl
, al koxy, hydrogen, hydroxyl, andHitrile.
(a)

p may be 1,2, 3 or 4 and R6 may be one or more of a group comprising halogen,
haloalkyl ,alkoxy, hydrogen, hydroxyl, and nitrile.
or (b):

g8

\
R7

(b)

wherein R7 may be alkyl, alkoxycarbonyl, aryl carbonyl or aryl sulfonyl.
A and B form part of the 2 and 3 positions of the indole.
In some examples, R6 may be Cl, CF; or -OCH3.

In some examples, R7 may be methyl, Boc or a substituent of formula (i1), (ii1), (iv) or (v):



or (b): wherein R7 may be al kyl, al koxycarbonyl, aryl
carbonyl or aryl sulfonyl. A and B formpart of the 2
wa@peh9B33posi ti ons of the indole. In sonme exanpl BGT/ERB09/053902
maybe C, CF3 or -OCH 3. In sonme exanples, R7 may be
met hyl, Boc or a substituent of® formula (ii), (iii),
(iv) or (v):In one enboding he invention rel ates
to a conmpound, or a pharng tically acceptable salt,
ester or prodrug thereof, the forrmula: wherein R
is a halogen; and R4 is alkyl, hydroxyal kyl or -COOD
wherein Dis an alkyl group: provided that if R is
Br, RA is not nmethyl.In the Bove formula, R may be
Br or  and R4 may be nethyl,” ethyl, propyl,
i sopropyl, - CH20OH, -COOCH 3 or -COOCH 2CH3. In one
enbodi nent, the invention relateg to a conpound, or a
pharmaceutically acceptable salt]] ester or prodrug
t hereof, of the fornmula: wh i is a hal ogen; and
R4 is al kyl, hydroxyal kyl o wherein D is an
al kyl group; provided tha0"i™R is Br, R4 is not
nmethyl. In the above fornula, R nay be Br or C and
R4 may be methyl, ethyl, prd@?), i sopropyl, - CH2OH,
-COOCH 3 Or-COOCH 2CH3. I n one enbodi nent, the
invention relates to a conpound, or a pharnaceutically
acceptabl e salt, |

™)
In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

wherein

R1 is a halogen; and

R4 is alkyl, hydroxyalkyl or -COOD wherein D is an alkyl group;
provided that if R1 is Br, R4 is not methyl.



ester or prodrug thereof, of the fornula: wherein R7
is aryl carbonyl or aryl sulfonyl.In the above
wo eoooad@21 R7 may be a substituent of fornula (PECY/EP2009/053902
(iii), (iv) or (v) as defined above for the conpound
of formula (I). In one enbodi nent, the invention
relates to a conpound, or a pharnmaceutically
In theaaboepfadniuda, SRl tmayelst Br oorClpnddR4ignayhles eethyl.oéthylh@ropyl, isopropyl, —
ormul a..In g iment, the invention relates to a
CHzOIS‘oﬁgm,h %rr_cgggﬁgﬁﬁgé'euti cally acceptable salt, ester
or prodrug thereof, of the formula: wherein R4 is
al kyl. In one enbodi nent, the invention relates to a
In onecembpaliment, thre mvpitamnetatest tocatdppamdept alphernyakeuticallytasceptable salt,
or odrug thefrgo{rp, oiﬂ;the formul a:wherein R4 is
ester of PRQATUS FeTG Ot IS INMI i 2, R4 may be net hyl or
ethyl. In one enbodinent, the invention relates to a
conmpound, or a pharmaceutically acceptable salt, ester
or prodrug thereof, of the forsffila: mherein R is
hal ogen or aryl optiona sUbstitued with one or
nore substituents; R2- s yl al kyl or
al koxycarbonyl; R4 is is Hor alkyl;
and R7 is H alkyl, alkoxy¢arpo aryl carbonyl or
aryl sulfonyl, provided that if 'R2 and R7 are H, then

(Ib)

wherein

R1 is a halogen; and

R4 is alkyl, hydroxyalkyl or -COOD wherein D is an alkyl group;
provided that if R1 is Br, R4 is not methyl.

In the above formula, R1 may be Br or Cl and R4 may be methyl, ethyl, propyl, isopropyl, —
CH,0H, -COOCHj; or -COOCH;CH3.

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

Br

(Ic)

wherein R7 is aryl carbonyl or aryl sulfonyl.



R, R4 and R5 are not all H or if R is H then R4 is
not nethyl when R5 is Hand R5 is not nethyl when R4
wo go0Bt3oe1if R is Br, then R4 and R5 are not bot/BP1dp9/053902
and R4 is not nmethyl when R5 is H and R5 is not
In therﬂbbbé( kor}ﬂi@df‘ A mla I—g bll a subBtifubs (ﬁb[@lfrﬁulﬁc(h 1@ &19} of'BY) d@&leﬁned above
a, (C 6H4) CF3 or -
forthmaynmwnri@tftﬁwnuksﬁ)or Boc. R4, R5 or both R4 and R5 rray
be nethyl. R7 may be nethyl, Boc or a substituent of
formula (ii), (iii), (iv) or (v) as defined above for
In ond BEbedMRAY ke Hvehttdmtdlded {o)a cofipOir], offathafBatentiédy acceptable salt,
invention relates to a conpound, or a pharnaceutically
ester qrsedratheeeafartthe &gmaaior prodrug thereof, of the
formul a:wherein mis 1 or 2; R is H halogen, alkyl,
hal oal kyl , al koxy or amne; R3is Hor alkyl; R4 is H
or alkyl; R5 is Hor alkyl; afd R6 is H, hal ogen,
hal oal kyl or al koxy; provided thatcif R3 and R6 are H,
mis 1 and Rl is in posit]onni t he spiro oxindol e,
then (i)R, R4 and RS ay§
H then(a) R4 is not rret\\hM
not met hyl H

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

wherein R4 is alkyl.

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

(If)



when R4 is H or (iii) if Rl is Br, then (a) R4 and R5

are not both H and (b) R4 is not nethyl when R5 is H,
w@ea9(18p2R5 i s not nmethyl when R4 is H | n thePehaprm®09/053902

formula, R may be F, d, Br, nethyl, -CF 3, -OCH 3 or

- MaeRisR4 i¢fyIR6 may be G, -CF 3 or -OCH 3. In sone

exanples, R hay be di-C when mis 2. In one

enbodi ment, the invention relates to a conpound, or a

phar maceuti gal | y .accept abl alt, ester or prodrug
InthetaE‘éYeg% ,ufﬁ‘f ﬁ?ﬁ’é fboerrﬁﬁtggf‘?rne e enbodi ment, the
invention relates to a conpound, or a pharnaceutically
acceptable salt, ester or prodrug thereof, of the
In ong emhediaent, tho iy ertidrorslatento, a eerapounde ot i gharmacgtienllyoacgeptable salt,
cQ un or har maceutical ly acceptable salt, ester
ester 05?%&8%%@%%@%%??“%&1 he formula: In one enbodi nent,
the invention relates to a conmpound, or a
phar maceutical |y acceptable salt, ester or prodrug
thereof, of the formula: () 5%ne enbodi nent, the
i nvention relates to a conpound; Gr /& pharmaceutical |y
acceptabl e salt, estersoL+ \ereof , of the
formula: (I wherein \ is H, hal ogen,
al kyl , hal oal kyl, alk b{ or aryl optionally
substituted with one or norg; sublst i t uent s; R2is H,
al kyl, arylalkyl or al koxycarborfA ;

(Ig)

wherein
R1 is halogen or aryl optionally substituted with one or more substituents;
R2 is H, alkyl, arylalkyl or alkoxycarbonyl;
R4 is H or alkyl;
R5 is H or alkyl; and
R7 is H, alkyl, alkoxycarbonyl, aryl carbonyl or aryl sulfonyl,
provided that if R2 and R7 are H, then
R1, R4 and RS are not all H; or
if R1 is H, then R4 is not methyl when R5 is H and RS is not methyl when R4 1s
H; or
if R1 is Br, then R4 and R5 are not both H, and R4 is not methyl when R5 is H,
and RS is not methyl when R4 is H .

In the above formula, R1 may be Br, Cl, F, —C¢Hs, -(C¢H4)CF3 or —(CsH4)O(C¢Hs). R2 may be
methyl, Bn or Boc. R4, R5 or both R4 and R5 may be methyl. R7 may be methyl, Boc or a

substituent of formula (ii), (iii), (iv) or (v) as defined above for the compound of formula (I).

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:



R3 is Hor alkyl; R4 is H alkyl, hydroxyal kyl, -COOD
wherein Dis an alkyl group or R3 and R4 form part of

wa@2dvetizmocyclo ring; R5 is Hor alkyl; n is 1,PQI/ar2089/053902

then

In the above formula, R1 may be F, Cl, Br, methyl,

and A and B are fused to and formpart of an
unsubstituted or substituted manocyclic or polycyclic
arene or heteroarene; provid¥d that if A and B are
fused to positions 2 and 3/ of NMn/ens(Rigtituted indol e,
nis 1or 2, R2 and andR||S|n
position 6 of the st pxjjpaal e—then R, R4 and RS
are not all H or if I SHH, t,’lhen R4 is not met hyl
when R5 is Hand R5 is not nmethyl when R4 is H or if
R is Br, then R4 and R5 are(lhpt both H, and R4 is not
methyl when R5 is H and R5 is not nethyl when R4 is
H In the above formula, R may be F, d, Br, nethyl,
- (Fhemin -OCH 3, -N(CH 3)2, - C6H5, -(C 6H4)CF3 or -(C
6H4) Q(C6H5) . In sone exanples, R may be di-C when m
i ;nB.1®2;may be nethyl, Bn or Boc R3 may be nethyl.

R4 ma e net hyl 0 , 1.sopropyl, -CH 20H,
%@Iﬁtﬁ gal&gen éﬁb@%@i@' ‘ﬁ% c?f@lré‘?%mpl es, R4 and R5
Ry et bt dmg1ret hyl . A and B may be fused to imdazole,

benzene or indole. In some exanples, A and B may be
f RdaslHi@r dblerizene substituted with an el ectron donating

gi{%dgﬂ( Dﬁ%yl aan ot her exanples, A and B may be fused

R6 is H, halogen, haloalkyl or alkoxy;

provided that if R3 and R6 are H, m is 1 and R1 is in position 6 of the spiro oxindole,

()R1, R4 and R5 are not all H; or

(i1) if R1 is H, then(a) R4 is not methyl when RS is H and(b) RS5 is not methyl

when R4 is H; or

(iii) if R1 is Br, then (a) R4 and R5 are not both H, and (b) R4 is not methyl when

R5 is H, and (c) RS is not methyl when R4 is H.

Cl, —CF3 or —OCH3. In some examples, R1 may be di-Cl when m is 2.

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

—CF3, —OCHj3 or —N(CH3), and R6 may be



substituted indole of fornmula (a) or (b) as defined
above. In one enbodi nent, the invention relates to a
wa@eovpasee, or a pharnaceutically acceptabl e saPCT/ERED®053902
or prodrug thereof, of the fornula:wherein p may be 1,
In on@emBodineft, aRE ienti®y rddtettLa @OmPOIIR], OF adphafrAidutically acceptable salt,
conpri si ng halo%en, hal oal kyl and al koxy. In one
ester rrsodugdhareof; palthe fremla:on rel ates to a conpound, or a
pharmaceutically acceptable salt, ester or prodrug
t hereof, of the fornmula: In one enbodi nent, the
invention relates to a conpoung g Pharmaceutically
acceptable salt, ester or predlug thereof, of the
formula: In another asps tion provides a
conmpound of formula (I “phar maceutical |y
acceptabl e salt, ester~ef pfodgugy/thereof:wherein: m
is1or 2; R is H hal ogen*,l %al kyl , hal oal kyl, al koxy,
amne or aryl optionally substituted with one or nore
substituents; R2 is H, al kyl Maryl al kyl or
al koxycarbonyl; R3 is Hor alkyl; R4 is H alkyl,
hydr oxyal kyl , -COOD wherein D is an al kyl group or R3
In onaaaib&dinfeat, the arventddn seldted gr o cymmbound, vga fRarmacekitically acceptable salt,
al kyl ; is 1, r 3; and A and B are fused to and
ester qrd?rﬁﬁlhb‘ggl?erﬁ(ff}%\%t%ﬁg%rﬂﬁg?:i tuted or substituted

nonocyclic or

Cl

(Ik)

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

(1)

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

10



pol ycyclic arene or heteroarene. In the above fornula,
R may be F, d, Br, nethyl, -CF 3, -OCH 3, -N(CH 3) 2,
WQ 2009@8931 - (C6H4A)CF3 or -(C H4)Q(C Hs). | sSOPEI/EP2009/053902

exanples, R may be di-C when mis 2. R2 may be

methyl, Bn or Boc. R3 may bdlmethyl. R4 may be nethyl,
et hyl, propyl, isopropyl, -CH 20H, - COOCH3 or -COOCH
2CH3. I n sonme exanples, R4 and R5 may both be methyl.
AapRi B may be fused to imdazole, benzene or indole.
I n sone exanples, A and B may be fused to benzene

substlidar ed with an el ectron donating group (EDG. In

ot her anmpl es, A and be fused to a substituted :

haop & deleshnilid F@ya@eff?ﬁsoxas AT QY L PRAHY sUbsguted with one
or mofIBaNgtef formula (1). In another aspect, the

I nventi on provides a pharmaceutical conposition

cBaps Hs alkyl, aryddkplourratkaxfycdrbomyll a (1) or (11) or a
d of f f I | t | def i ned
gﬁgﬁn%aﬂyl'any 0 ormulae (la) to (Ip) as define

pharmaceutically acceptable salt, ester or
PRAAE Yy dipgr Efﬂrox;'/di‘k}qpn@()@ WwRréth T iPdn hR§B brWPBGr R3 and R4 form
phar maceut’ cal | y "accept abl e exci pient, e.qg.
part obphetopcyeoeingdi | uent and/ or carrier, e.g. including
fi}lél.ebg, a@é rll'der s, disintegrators, flow conditioners,
Mt €Y' sugars or sweeteners, fragrances,
PhLESErV&ti-ueg, sStabilizers, wetting agents and/ or
enul sif ers, solubilisers, salts for regul ati ngosnotic
pAeasliBeazniisal thafid dormn aad dpai onaibsijtutedserc sultititedy monocyclic or
st ance The pharnmaceutical conposition may be used

! si.b .
polycyclic argie oF ST and/ or prevention of a di sease

c?fmfédhuataf Ramd s 4 fasedho dositbASIREd 810Y hligdubatitubad indole, nis 1 or
Pl asnodi um vi vax, Pl asnodi um nal ari ae, Pl asnodi um

2, R2 anciR8 areTHyman d 206 Ldp iz posttiond phthgsbire ostndpleethen
Lei sh [ en sSuc _for exanple, Leishnmania
donovani .’ﬁ‘f‘%gdg\%saé%g% aﬁ%} ¥e malaria, |eishmaniasis or

Chagas ifiR b @A Etheh R43I8 Goh BfetlRig Refeh RS REH iaA¥ ®H is@idt methyl when R4 is
provi des a conpound of formula (1) or (Il) or a

cBypound of any of formulae (la) to (Ip) as defined
above, ;01 & B IPREURATE b RPBSR APLS: RE'HE nofSbBN1 Vhen RS s H,
g

prodru
and RS is not methyl when R4 is H.

In the above formula, R1 may be F, Cl, Br, methyl, —CF;, -OCHj3, —-N(CH3),, —CsHs, (CsHa4)CF3
or (C¢H4)O(C¢Hs). In some examples, R1 may be di-Cl when m is 2. R2 may be methyl, Bn or
Boc. R3 may be methyl. R4 may be methyl, ethyl, propyl, isopropyl, -CH,OH, -COOCHj; or —
COOCH,CHj. In some examples, R4 and R5 may both be methyl. A and B may be fused to
imidazole, benzene or indole. In some examples, A and B may be fused to benzene substituted
with an electron donating group (EDG). In other examples, A and B may be fused to a

substituted indole of formula (a) or (b) as defined above.

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

11



thereof, optionally a second drug substance, for use
as a nedi canent. |In another aspect the invention
w@emvilswsl t he use of a conpound of fornula (I1PQT/ERPI00H053902
pharmaceutically acceptable salt, ester or prodrug
thereof, for the manufacture ofcHy nedi canent, e.g. a
phar maceuti cal conposition, for at nent and/ or
prevention of a parasitic infecthoy erein mis 1 or
2; R is H halogen, alk Ral-¢ al koxy, am ne
or aryl optionally gips it ge-W tArOne or nore
substituents; R2 is H, yl H ar;{]{al kyl or
al koxycarbonyl; R3 is Hor alkyl; R4 is H alkyl,
hydr oxyal kyl , - COOD wherein (i s an al kyl group or R3
and R4 formpart of a heterocyclo ring; RS is H or
alkyl; nis 1, 2 or 3; and A and B are fused to and
T QhBCRAS affbedl 2 UNSHR ShigtRE £y BE Oﬁﬁ B ot 8eroup comprising halogen,
monocycl i c’or polycyclic arene or eteroaren%il% tﬁg
haloalkyaand aflemxyul a, RI nmay be F, C, Br, nethyl, -CF 3,
-OCH 3, -N(CH 3)2, , - C6H5, - (C6H4)CF3 or -(C 6H
J)OC H5) . In some exanples, R may be di-O when mis
In onelemBidifRNt, Bf MREMY N reBResto PRIMpRRdTBY 2 BarfRid¥ficallFhicceptable salt,
may be nethyl, ethyl, propyl, isopropyl, -CH 204, -
ester iCPEABE thereofIGht @Bla: | n sone exanpl es, R3 and R4 may
toget her forma substituent of formula (i) as defined
above. In some exanples, R4 and R5 may both be nethyl.

A and B may CH,
2 Cl
NH
F \ il
NO=~y
cl H H
(Io)

In one embodiment, the invention relates to a compound, or a pharmaceutically acceptable salt,

ester or prodrug thereof, of the formula:

CH,
2 Cl
NH
F \ and
NO
N
HoH

(Ip)

In another aspect, the invention provides a compound of formula (II), or a pharmaceutically

acceptable salt, ester or prodrug thereof:

12



be fused to i m dazole, benzene or indole. In sone
exanples, A and B may be fused to benzene substituted
wowdob/13292€l ect ron donating group (EDG . |n ot hBET/EP2009/053902

exanples, A and B nay be fused to a substituted indole
of formula (a) or (b) asrgekiyned above for the
conpound of fornmula (kk,),+R ORg embodi ment, the
invention relates to th% usél” of=a¢dmpound of formnula
(1) or (IlI') or a conpounty-ef§ of formulae (la) to
(I p) as defined above, or rarfraceuti cal |y
acceptabl e salt, ester orPprddrug thereof, for the
manuf acture of a nedi canent, B2 g. a pharnaceuti cal
conposition, for the treatnegk%and/or prevention of a
parasitic infection. In one odi nent, the invention
relates to the use of a conpound of formula (Ilia), or
a pharmaceutically acceptable salt, ester or prodrug
t Wbewdd:, for the manufacture of a nmedicanent, e.g. a
pg§{qaqutical conposition, for the treatnment and/or
pre enti‘on of a parasitic infection: In one
eRhodiHERogehhEkyINeIRIKkST) allR)xdt esmideOort 4191 bistorafly @ubstituted with one
compound of formula (lIlia), or a pharmaceutically

or moprYbptitiBNta; salt, ester or prodrug thereof, for the

f ' .g. a pharnaceuti cal
g%r%g%gl?%ﬁ%ﬁ,a%fl%l?yﬁ%u?oﬁg}g%g%ﬁ’ and/ or prevention of a

p&niasH éralkylf ection: wherein R is a hal ogen; and R4
is al ﬁll héldroxyalk | or -COOD wherein D is an al kyl
gRdup Hi allhdydrayalkybrGQOD wherein]) 1pan pikyberogp o5 RG Jug R4 form part

hyl, ethyl, propyl, isopropyl, - CH2CH,
Ofah&%%fgﬂogﬁlf -COOCH 2CH3. In one enbodi nent, the
| RsepH @ulkye] ates to the use of a conpound of fornula

(Hl,bi, or a pharmaceutically acceptable salt, ester or
pRdd ot hedof . for the manufacture of a nedi canment,

€00 BPHAY ARESY iaﬁ{f‘lfgﬁ'ig Shit hP ﬂns@b‘gf liu:'tegﬁp; LaRtitRAM monocyclic or

1
and/ or pr even%;l on o rasitic 1 ntrec
polycyclic arene or heteroarene.

In the above formula, R1 may be F, Cl, Br, methyl, -CF;, -OCH3, -N(CH3),, , —-C¢Hs, —
(C¢H4)CF3 or —(CsHs)O(CgHs). In some examples, R1 may be di-Cl when m is 2. R2 may be
methyl, Bn or Boc. R3 may be methyl. R4 may be methyl, ethyl, propyl, isopropyl, -CH,OH, —
COOCHj; or -COOCH;CHj3. In some examples, R4 and R5 may both be methyl. A and B may
be fused to imidazole, benzene or indole. In some examples, A and B may be fused to benzene
substituted with an electron donating group (EDG). In other examples, A and B may be fused to

a substituted indole of formula (a) or (b) as defined above for the compound of formula (I).

In another aspect, the invention provides a pharmaceutical composition comprising a compound
of formula (I) or (II) or a compound of any of formulae (Ia) to (Ip) as defined above, or a
pharmaceutically acceptable salt, ester or prodrug thereof, in combination with at least one
pharmaceutically acceptable excipient, e.g. appropriate diluent and/or carrier, e.g. including
fillers, binders, disintegrators, flow conditioners, lubricants, sugars or sweeteners, fragrances,

preservatives, stabilizers, wetting agents and/or emulsifiers, solubilisers, salts for regulating

13



wherein R is a halogen; and R4 is al kyl, hydroxyal kyl
or -COCOD wherein Dis an alkyl group. In the above
wo ooosas@21 R may be Br or G and R4 may be net bg1/EP2009/053902
et hyl, propyl, isopropyl, - CH2CH, -COOCCH 3 O - COOCH
osmotZChiessurd aQdRr SR M8 dption gy ianseesid afug SlRtadse t OrHegharmaceutical
use of a conmpound of formula (IHc or a

compgsifaenaek beiused lfgr the desptradsit émdwlrm,re\fégtifem obpe divessly oapsed by a parasite
s R BB SRS AR B fmcton ot
TrypaRbsowgnthen opfa ﬁﬁarm&a@ﬂ thieCLdis¥irmegtid RhusMsedhehd) &t eksmple, Leishmania
hal ogen _or aryl optionally substituted with one or
donoveyr éf'im@sqasq wenbe mappia, leishmagiasis or (Gragpsdirgase.or
al koxycarbonyl ;R4 is Hor alkyl; RS is Hor alkyl; and
R7 is H, alkyl, alkoxycarbonyl, aryl carbonyl or aryl

In ano$hr fagpt, .thd iveittonagrovided 9 combaunddf foBMula&])Br,(IIfor a kompound of any
CoH5, -(C 6HA)CF3 or -(C 6H4) Q(C6HS), .. R2 may_ be
of formutagyia) telpyas delinedrebovmsorr Physmaciticakhy aq:@p?%hip $5ét, ester or prodrug
: i.tyent of
thereo?’goﬁ)%kégl}ﬁ]f%z,gx% ?x:?ul%g% E%Xl{’/ © g)?%(g (\%ES grsﬁcégg? ﬁﬁéﬁ above for
the conpound of fornula (1). In one enbodi nent, the

invention relates to the use of a conpound of fornmula
In anpther)yaspest the piRxeTHinde DTQVARS| heatise of abl @mpeupd efsfgmyda (III), or a
0 f ' .
pharrBE Rl hERERIe ol Obqdr  ABRLRLUSE 10 pIRUEERIE R v medicament,
e.g. a pimaceyice@mipositionf fol thaticasmentcanid ol @edviedtion vhepgasitic infection:

RS R4

CH.)n R3
(CHIN™ N~ (R1)m

\
R2
(11D

wherein

mis 1 or2;

R1 is H, halogen, alkyl, haloalkyl, alkoxy, amine or aryl optionally substituted with one
or more substituents;

R2 is H, alkyl, arylalkyl or alkoxycarbonyl;

R3 is H or alkyl;

R4 is H, alkyl, hydroxyalkyl, -COOD wherein D is an alkyl group or R3 and R4 form part
of a heterocyclo ring;

R5 is H or alkyl;

nis 1,2 or 3; and

A and B are fused to and form part of an unsubstituted or substituted monocyclic or

polycyclic arene or heteroarene.

14



mis 1 or 2; R is H halogen, alkyl, haloalkyl,

al koxy or amne; R3is Hor alkyl; R4 is H or alkyl;
weRzowasdkor al kyl; and R6 is H, hal ogen, hal oaP&yEPIING/053902

al koxy. In the above formula, R may be F, O, Br,

In therfab(h)}é form@Fcl R1 -nﬁg?HbS RrCH NChinéh#l, al@FgRﬁOTH’_I@, be‘f(cﬂa)z, , —CeHs, —
I'n sone exanples, R may di

or -d
(CsH4ménorm(iCsH@O(135Hﬁnénémoq es, Riteman e fi ﬁérwhe@matl%% R2 may be
enef a:
meth ﬁﬁ%lﬁ ?rrg%g%t }{ga acceg[1 %Qfm{ﬁfémgﬁgf ﬂheﬁ prg{’}gdlrsaampyl’ —CH20H, -
COO@H?bﬁQCOdG‘HzCIer Invesortfeasdattipdesp R 3andeEri my&lgethef 1©rmm substituent of
ar maceut | cal conposition, for the treatnpent, and/
formuga, @

Vs sTned ghove. plarsesie sxampigse RéasA RO may hofinke methyl. A and B may
be fus%lf%’ %{%%1 l#e!?ﬁeﬂenéquﬁﬁifl?n Iﬁ%l)fﬁ% & Ilhplets hg ad B ?‘{a %e fused to benzene
conpoun OF ﬁ %

ornmul a meceut | ca
substiig@kepithbh eleeabh doegingrgrotp (EIO@) ug1 dther @aimplésoA drdeB may be fused to

manuf acture of a di canent . a pharmaceuti

a subsibigs ol omma (16T (Perdisbngd AyedpT %F@e@ﬁpwﬁ Shformula (0.
parasitic infection: In one enbodi nent, the invention
relates to the use of a conmpound of formula (H g), or

In onaembadme uhé @m}ehyommeiet;at abltlee sad of a estpound op fadrulg (1) or (II) or a
thereof nuf ture of ﬁ%ﬁEd'Ca

compeyng oba¥ o ¥ Rermuleeghpe n) 3 defipgd 61 GeRIREHRC gl acceptable salt,
ester g)'ie I%Ell’dﬁ,o &Eoia RAT AR EL f&ﬁﬁ’@tbforh n‘i@ﬁéa?&erﬁt,n el 4 Marmaceutical

er aspect, e I nvention provides a
compesitiqp fiordhe fredtarenudral/¢rl preventibh obr péiakitic infect@orc onpound
of any of fornulae (la) to (Ip) and (Ilia) to (H g) as
defi ned above, or a pharmaceutically

In one embodiment, the invention relates to the use of a compound of formula (Illa), or a
pharmaceutically acceptable salt, ester or prodrug thereof, for the manufacture of a medicament,

e.g. a pharmaceutical composition, for the treatment and/or prevention of a parasitic infection:

In one embodiment, the invention relates to the use of a compound of formula (Illa), or a
pharmaceutically acceptable salt, ester or prodrug thereof, for the manufacture of a medicament,

e.g. a pharmaceutical composition, for the treatment and/or prevention of a parasitic infection:

wherein
R1 is a halogen; and
R4 is alkyl, hydroxyalkyl or -COOD wherein D is an alkyl group.
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acceptable salt, ester or prodrug thereof, for use in

the treatnent and/or prevention of a di sease caused by
wa@movnsmet i on by a parasite such as, for exanpPEr/EP2009/053902

Pl asnodi um f al ci parum Pl asnodi um vi vax, Pl asnodi um

In the®oat ife@null RS MREi BB \0R |, andir B4 25 BT B cBiiyHZ Eth O, p@opyl isopropyl, —
CPIOESraSIte of the Lei shmania genus such as, for exanple
2

FERREH ot dHIO&HChn. stil| anot her aspect, the
i nvention provides a nethod of treating and/or
preventing a di sease caused by a parasite such as
In on®leafo¥aihetn) {tR! BiveRidiTreldtbassrail use W \wasomphaeinddfarffula (I1Ib), or a
nal a ae, Plasnodi um oval e, Trypanosoma cruzi or a
pharrr@am@alﬂae agseptehle salti eyierenti R;O@@g ubereefs horathe magpfasiaaplf @ medicament,
e.g. a g n? th%l Q& g[g%)\é?ﬂ)gr téoo;t)ﬁg;t:r]éazl#l %Iﬁ/p\}(;'é ?J'g&n%ﬁ{l{)ﬂ] §¥§ gar%sulc infection:
conpound of formula (1), (Il) or (Ill) or a compound
of any of formulae (la) to (Ip) and (Ilia) to (IHg) as
defi ned above, or a pharnaceutrcalIyuacceptable salt,
ester or prodrug thereof. The %hs e may be mal aria,
| ei shmani asi s or Chagi Fsease not her aspect the
i nvention provides a ( AT 1 pn a conpound of
formula (1), (11) or ( ? onpound of any of
formulae (la) to (Ip) and (ITia"to (H g) as defined
above, or a pharnaceuti call Zceptable salt, ester or
prodrug thereof with at |ea t ne second drug
substance. The second drug substance may be an
antimal arial drag such as, for exanple, artesunate,
aMt&8t her, di-hydro-artenisinin, nefloquine,
thgggwbgglaﬁglfadOX|ne pyrimet ham ne, piperaquine,
pyronari drné, lumefantrine or atovaquone. |n anot her
a8ges tlkyh ydnowgalkylonw 61QVDdEsrein phesramedleyl tgragl.
conbi nation, e.g. a kit, conprising a) a first agent
which is a conpound of fornula (1), (Il) or (1Il1) or a
In thece%'i‘;pg YHEmAh, ROAS bd BE Y @Gard RY nhf bd ﬁ)etm dethl, ipedpyl Oisopropyl, —
(1Hg) as defined above, in free form or
CH,Oph atfmiyelds Olt:ﬁ(l?(DQCéhEébt able salt form and b) at | east
one co-agent. The kit may conprise instructions for
its adm ni stration.

In one embodiment, the invention relates to the use of a compound of formula (Illc), or a

pharmaceutically acceptable salt, ester or prodrug thereof, for the manufacture of a medicament,

e.g. a pharmaceutical composition, for the treatment and/or prevention of a parasitic infection:

R5
R4 R1
9852
N
\or\{
R7 Lo
(IIc)

wherein
R1 is halogen or aryl optionally substituted with one or more substituents;

R2 is H, alkyl, arylalkyl or alkoxycarbonyl;

16



In still another aspect, the invention provides a

nmet hod for preparing a conpound of forrmula (1), (I1)
w@eoophsd9r1 or a conmpound of any of formul ae (1 ayCt/BPLbPHS3902

and (Ilia) to (IHg) as defined above, conprising:

r R3G$ HNE aBR1;@aM ne with an isatin. DETAILED DESCRI PTI ON

Definitions The term"al kyl" as used herein with

r Bfas Hoelkyd amdkyl group refers to branched or

strai ght,, chajn_hydrocarban_groups, ¢ i Sj ng

oRags Pyl Hhps eres B s S P TPIonFY, "2 kyt i s
| oner al kyl The term "l ower al kyl" as used herein
refers to branched or straight chai n al kyl groups

In the abarys fosingle, R1limawbe Brfoh Fatrorlds, £&dfpCEsobf(GHI(CeHs). R2 may be

SRS B 5 Bt B8 Rt 58 90T R Ch DMt s or

substitulitl off fornR@RRY), (jii &Ky lor (VeBidefinedEB ford@ ¥bmp6ikd offfaemula (I).
term"cycloal kyl™ refers to a saturated or partially

saturated (non-aromatic) ring conprising preferably 3
to r bon,at . es_ incl ud but n
in ond PSR R A ATELE T, MIEWT S " WnB R formpta a1a), or &
pharm@y&itiehiephadeptabltysalt| &stdr GrpRodrugshéeds fedhahewmarddite BE a medicament,
substituted with one or nore substituents including, . )
€.g a p,lmrmﬁ@ﬁutchlrﬁmstt@p, fon the treatinpntand(os preysnhen @%g@ramnc infection:
| oner al kyl, | ower al koxy, hydroxy, nercapto, am no,
car boxy, cycloal kyl, aryl, heteroaryl, and the |ike.
Exanpl es of substituted al Ryl rgroups include, but are
not limted to, hal oal kyl grSupgssuch as fi uoronethyl,
di fl uoronethyl, trifluoronethy and-Fdim af | uor oet hyl
R s gtich as
§} yT, nmet hoxynethyl, 1-
Il 1- or 2-carboxyethyl,

hydr oxynet hyl, 1- @ 6%
or 2-ethoxyethyl, carbdxynethy
and the like.

(I11d)

wherein

mis1or2;

R1 is H, halogen, alkyl, haloalkyl, alkoxy or amine;
R3 is H or alkyl;

R4 is H or alkyl;

R5 is H or alkyl; and

R6 is H, halogen, haloalkyl or alkoxy.

In the above formula, R1 may be F, Cl, Br, methyl, —CF3, —-OCHj3 or —N(CH3), and R6 may be
Cl, —CF; or —OCHj3. In some examples, R1 may be di-Cl when m is 2.

In one embodiment, the invention relates to the use of a compound of formula (Ille), or a

pharmaceutically acceptable salt, ester or prodrug thereof, for the manufacture of a medicament,

e.g. a pharmaceutical composition, for the treatment and/or prevention of a parasitic infection:
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The term"aryl" as used herein refers to an aromatic
ring having 6 to 18 carbon atons and i ncl udes
woreweaski ¢ groups as well as multicyclic (pol pCyEP1009/053902
groups, e.g. fused groups such as bicyclic and
tricyclic groups. Exanples i e, Hut are not
limted to, phenyl group, group and
ant hracenyl group. An , be unsubstituted
or substituted at one positions with one
or nore substituents includi ngt cut not limted to,
Cl-7 al kyl such as nethyl, h9dro&y al koxy, acyl,
acyl oxy, SCN, cyano, nitro, thioal koxy, phenyl,
het er oal kyl aryl, al kyl sul fonyl, hal ogen, acetam do,
and fornyl. Preferably aryl (iig)phenyl. Preferably
there are no substituents or one substituent. The term
In on¢ gnbpldamerit, thesinyeritbrheglaes to élflee use tof & hempewubpof demphulR (I1If), or a

phannlggeeuréi?dlg\é?R?chét&g%ggl}ggst%%r ﬁ:erfgcl)fn ?%éﬁg?r\é%gfa Eﬁ'g %%lmedicament,
e.g. a plRdriacéitihiBdompositidn, % ek tlﬂ&rtlﬁbﬁl dn@fcR pBevieRtidSf BpBHStic infection:

-al kyl -R where Ris an aryl group as defined above,

and al kyl is as defined above. An exanple is benzyl.

The term "heterocyclo” or "hetergcyclic" neans a

saturated or partially satu ated (noﬂ-aronatlc) ring

having 5 to 18 atons, :

het eroat om such as, Z # to, N, O andS,

within the ring. The : yclic/ group may be

unsubstituted or substitutédo® th one or nore

substituents, including but not Iimted to, alKkyl,

hal ogen, al koxy, hydroxyl, fBHrapto, carboxy, and

phenyl. The heteroaton(s) as well as the carbon atons

of the group nmay be substituted. The heterocycle nmay
In on@RhiRARhdnY, BR hyeftbnOfelhEd GOk wid Bf %ngolﬁﬁodﬁﬁr & formula (IlIg), or a

benzene rings and/or to a further heterocyclic ring
pharmapeitically acceptablei seltcester qumgdrughleer@@fk for'the memnpgaciuire of a medicament,

ega ﬁ anspeigll rc;g()nnzaﬂtﬂslglogt g; heatlr 8/ o&prefvgggs il 8%aeparas1tlc infection:

het eroatom such as, but not I|n1ted to, N, O and S,
within the ring. The

whereinnis 1 or 2.
In another aspect, the invention provides a compound of formula (I), (I) or (III) or a compound
of any of formulae (Ia) to (Ip) and (Illa) to (Illg) as defined above, or a pharmaceutically
acceptable salt, ester or prodrug thereof, for use in the treatment and/or prevention of a disease
caused by an infection by a parasite such as, for example, Plasmodium falciparum, Plasmodium
vivax, Plasmodium malariae, Plasmodium ovale, Trypanosoma cruzi or a parasite of the

Leishmania genus such as, for example, Leishmania donovani.
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term"heteroaryl"” includes nonocyclic groups as well
as multicyclic groups, e.g. fused groups such as
whemyabioer and tricyclic groups. The het eroaryl PQI/BPIN09/053902
may be unsubstituted or substituted at one or nore
In stilt anethaosspectotise i\rweﬂtiomnlﬁoa'rdemarmethdcﬂmf ittcattmg and/or preventing a disease

Cause‘i@;:aupdi Péﬁé}f %me é‘ﬁb’d alcpdrig, Q‘W’@gy L&%?{i%x pﬁ@kox‘y’”’" malariae,
Plasm]_léﬁféﬁrL QRLkY 17135 )fydnvsﬁ}mhéyﬁzlz” Jro?yiagasﬁ?use L@z ﬁjm%gfz gg’énus such as, for

et er oar may opt 1 onal
examplae Leisimonie Bemweme qompysineen ddmlmstermg ftura hmbject in need thereof an

heteroar rin an/ L to.a C crin
effectiyf amauat 8%9 oh A Ib %Jl{yﬁ) %mcg@@wwﬂ& gy of formulac
(Ta) tdggﬂ gﬂ;/clfr(ltlﬁg td ‘{’ngm%l% %ﬁhéd"%ovep 'op %rﬁéhﬂé@eun@dlﬂ)e&dcgf)tﬁb’lle’ salt, ester or

, pyrrolidinyl, pyrazinyl, ‘pyrimdi nyl

prodrymtherepf. Thoeinsehsd ay bé yia arkaehzsdmamuisgﬁl or Cﬂmgzsodllsnaaz ol yl,
benzof uranyl, benzofurazanyl, benzopyrazolyl,
benzotriazolyl, benzothi ophenyl, carbazolyl,

In an(ﬁl?ért&%écﬂﬁk 1n9éﬂ?iaﬁ|ﬁr6\)ihes d &Qﬁﬂ)lﬁht’lod @toel nd'dT(iLQIlrhlﬂX k), (ID) or (11D
i mdazol yl, 1ndol azinyl, 1ndazolyl, phol I ny

or a cpmpmgl <|>ﬂ1yxhy ofj fornaulge (Ia)stoq(lph@hm(III@)utmélﬂg)lasyd¢ﬁned above, or a

1,2,.3, tetr d | t t
pharggcicssly ASTHaYY St agobyiori hERUE EL e Mty pre second drug
substahcd- THOXERMY  drig*abAERQRAZRR| W'an MlHMal (Buf such as, for example,
pyridi ne-2-only), thionorpholinyl,

artesudathydramarcthm dahdiyylro ammydmmbemzeﬁqsqumwl chloroquine,  sulfadoxine,

t:h dr obenzot hi ophen %ﬁé {Jenzox 1¥
Pyrmg r BIPGFSHIAS, PAPRTHIRT rlh‘ B, Or& R BCs oxazol yl ,
di hydr oi sot hi azol yl, di hydr ooxadi azol yl ,
di hydrooxazol yl, di hydropyra2| nyl, di hydropyrazol I, o
In anodhdw@lp@psheuavmlon perhvigRsraophpemaseitiagll combinagignopgr a ént,yqompﬂsmg a)a

frst aord WG QR AR s o LR PRI S LT EOGI, o = sompating:ofican i formulae ()

to (Ipfhity iIiRY kd AEIRh Wb defthdly shov@zt fréd Riythn or in pharmaceutically acceptable salt
nmet hyl enedi oxybenzoyl , tetrahydrofuranyl

form, grd bht\iersbomd emggent. t"liheékzbmg:y comg@f@eﬁpgﬂ@qtlpns for its administration.
i soxazol yl, imdazolyl, indanyl, naphthpyridinyl,
oxadiazolyl, oxazol yl , oxazoline, i soxazol i ne,

In stilDX®jtlRdVekpecthé Biventidty pradzidey b m@isd demyépadinglsl compound of formula (I),
(D) or (III) or a compound of any of formulae (Ia) to (Ip) and (Illa) to (Illg) as defined above,

comprising: reacting an amine with an isatin.

DETAILED DESCRIPTION

Definitions

The term “alkyl” as used herein with reference to alkyl group refers to branched or straight chain
hydrocarbon groups, comprising preferably 1 to 15 carbon atoms, preferably alkyl is lower alkyl

The term “lower alkyl” as used herein refers to branched or straight chain alkyl groups

comprising 1 to 6 carbon atoms. Examples of alkyl groups include, but are not limited to,
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pyridazinyl, pyrrolyl, pyrazolyl, pyrrolyl,
phenant hridinyl, triazolyl, thienyl, furanyl,
wo swbaszof ur anyl , or tetrazolyl, particul arly PCT/EP2009/053902
N-contai ni ng heterocycles such as pyridyl,
methyP! deyl] ﬁi-:pﬁ)ﬁyl 1%6%}"1" AL, BT bd- E‘l!lt?M'tnbuWI,Dﬁd I By, heptyl, nonyl,
gui nazol i nyl, 6, tetranethylplperldyl
decylretg-phol i nyl . The term "arene” as used herein refers to
a nmonocyclic or polycyclic aromatic hydrocarbon
conmpound. Exanpl es of arenes include, but are not
Iinited to, benzene, naphthal ene, toluene, xylene,
tyrene, ethyl benzene, cunene, and eral ly benzene
The tqrmn‘gzyckmakkw “oisEerpo wtéraéﬁd @lmm%lbswg@a@ﬁa(nﬁ%ammatw) ring comprising
prefergbl’l Zé 'Stto;'lgngac'rﬁ eeg%ﬁlgg Xa gﬁ{)féﬁ% Zi@e bu{"s r Sr?og Hr%qt%% nto cyclopropyl,
cycloﬁehqm Silchegylanbyytlemgenent of one or nore met hi ne
C=) and/or vinylene (-CH=CH) groups by trivalent or
dlvalent heteroatons respectively, in such a way as
Any aglﬁrégé s de ﬁfx%goﬁggér Io n%? Be sﬁ]ostl?t.ltg& wlﬁ)ln rgey(%&ﬁg?e sublstltuents including,
but nA?Uimi@dd top ketseituens| wich ra haloget,r lesRe ﬁﬂdyngobver alkexyichkglroxy, mercapto,
rule (4n + 22 wherein n i s an .integer) qples‘of
aminop 6UEPEArIRLSIyh A vl Betermarylaped st liks. rﬁX@wlftS substituted alkyl groups
hi;oph pyy i y -
mcludte b%P,,ﬁ'Pknot ngédug(é dﬂ%lg?lg?f‘ dg;re S gﬁ Ha st ghg@%eghﬁtﬁhﬂuoromethyl,
mﬂuo‘ﬂhﬁéthylrnn‘a p@tﬁ'lul@i;detlﬁ}& odlefhen elﬁ)sabnmi‘alk?hgohps sachl asvmfﬂroxymethyl 1-
oxy" has a correspondi ng aning to the term "Il owe
or 2- hé(rlwwethab HehPReretiyey e or @x%fﬁ%ﬂ@%hygsf carBrsmethidoyy or “Fcarboxyethyl,
andﬂ@ﬁ%@ps include, but are not |limted to, nethoxy,
et hoxy, npropoxy, i-propoxy, -butoxy, i-butoxy,
c- but oxy and -butoxy. The term' carbonyl as used

herein refers to the group -C(=0,- er
The tergy &Ny cat B%%iyfwrelélsrqﬁ%rédor?@r SPR e by et B fgrbon atoms and

includ&%%ﬁ@%ﬁﬁ' gg L?S a3 vl & KOty OBIR SIS T NGH, 8BONSed £fbups such as
bicyclic and tricyclic groups. Examples include, but are not limited to, phenyl group, naphthyl
group and anthracenyl group. An aryl group may be unsubstituted or substituted at one or more
ring positions with one or more substituents including, but not limited to, C;.; alkyl such as
methyl, hydroxy, alkoxy, acyl, acyloxy, SCN, cyano, nitro, thioalkoxy, phenyl, heteroalkylaryl,
alkylsulfonyl, halogen, acetamido, and formyl. Preferably aryl is phenyl. Preferably there are no

substituents or one substituent.

The term "alkylaryl" as used herein refers to the group -aryl-R wherein R is an alkyl group as
defined above, and aryl is as defined above. An example is -(CsH4)CF3.

The term “arylalkyl” as used herein refers to the group -alkyl-R where R is an aryl group as

defined above, and alkyl is as defined above. An example is benzyl.

The term “heterocyclo” or “heterocyclic” means a saturated or partially saturated (non-aromatic)

ring having 5 to 18 atoms, including at least one heteroatom, such as, but not limited to, N, O and
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The term "aryl carbonyl” as used herein refers to the
group -COR wherein Ris an aryl group as defined

w@bwva32oThe term "sul fonyl" as used herein ref BEBEPN09/053902
the group -SO - . The term "aryl sul fonyl" as used

S, withBr 8k Ring € ek hetefodydBe gf(ﬁl?ﬁnays& Bndbstitaidd Jr s'u'éstﬁﬁte@rvﬁkh One or more
group as defined above he term "hydr oxyal

k
substltmets, nstusiing betf rotdimided toe @W@d@lomaMéy,ehy&%ylsmmapto carboxy,

ve The term." the " as Jus
and oS TR R BT R0 P RO g fe ABp PR P btitted. he
heterorc%lg mayﬂlﬁﬁﬁ@iaﬂy%@ﬂ@eﬂ or Gaftigee, wﬁlﬁ@ﬁ@&ﬁdﬁﬁﬁe' Menzafe rings and/or to a
, heteroaryl, cycloal kyl or

ﬁ:rthehbetem@wtqmw wdorge enpliecligaingned above. The term
"am no" as used herein refers to a group of formnula
-NRRL wherein each of Rand R is independently an

The téﬁrk%et@béﬁyp Agaiieid ARthatlawe: Bivihy drt@gﬂlatoﬂfﬂelgfdférﬁbly 5 or 6 atoms,
"hal o" "hal ogen" as used herein refers to

includgrg at leasrme theterqaterat arch ass buiskqt Ieited to, Nor@pad Sp V‘ﬂﬂ’éﬂ the ring. The
term gle elfgaralcg?guﬁ'gseﬁ:ﬁ{ég%ﬁhc Brg saels,l,(%!:ll %% Aé{ Hk 0#8 -8 fused groups

erm as use erel

such ds ®id/cliy ﬁh@trwyehkpg@hpﬁchlwhdtéroa@@ghﬁlﬁ) thayige Nﬁs&b@ti’t&ted or substituted at
carbon atom common to both rings, The term )
one or e tringuResitons vith pBe @EANre YBEHPEHE inplpding. vt iplilivgited to, alkyl,

hydrogf,g%%l%o&gf gltc§lcr g%lcg& R?Cﬂf hy, 589% AT 1€ R?F%)Hg :%%teroalkylaryl,

nD1ecu »convent’e

alkylsalfoi yAOh#ld guits add eringhl Tnetetefdayylhyaly optionatin belfased ombridged with one
is not otherw se discussed herein convenient]ly .. .
OF MOFERANASHEIIRESAng/or {qg further heteroaryl ring and/or to an aliCyclic ring.

Examples of heterocyclic and heteroaryl groups include, but are not limited to, morpholinyl,
piperazinyl, piperidinyl, pyridyl, pyrrolidinyl, pyrazinyl, pyrimidinyl, purinyl, benzimidazolyl,
benzoxazolyl, benzothiazolyl, benzofuranyl, benzofurazanyl, benzopyrazolyl, benzotriazolyl,
benzothiophenyl, carbazolyl, carbolinyl, cinnolinyl, indolyl, isoindolyl indolinyl, imidazolyl,
indolazinyl, indazolyl, morpholinyl, quinoxalinyl, quinolyl, isoquinolyl, quinazolinyl, 1,2,3,4-
tetrahydroquinolinyl, tetrahydropyranyl, tetrazolopyridyl, thiadiazolyl, thienyl, azetidinyl, 1,4-
dioxanyl, hexahydroazepinyl, pyridyl (e.g pyridine-2-only), thiomorpholinyl,
dihydrobenzimidazolyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, dihydrobenzoxazolyl,
didhydrofuranyl, dihydroimidazolyl, dihydroisoxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl,
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, dihydropyrimidinyl,
dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazoll, dihydrothiadiazolyl, dihydrothiazolyl,
dihydrothienyl, dihydrotriazolyl, dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl,
tetrahydrothienyl, thiazolyl, isothiazolyl, isoxazolyl, imidazolyl, indanyl, naphthpyridinyl,
oxadiazolyl, oxazolyl, oxazoline, isoxazoline, oxetanyl, pyranyl, pyrazinyl, pyridopyridinyl,
pyridazinyl, pyrrolyl, pyrazolyl, pyrrolyl, phenanthridinyl, triazolyl, thienyl, furanyl,
isobenzofuranyl, or tetrazolyl, particularly N-containing heterocycles such as pyridyl, piperidinyl,
pyrimidinyl, pyrrolidinyl, piperazinyl, quinazolinyl, 2,2,6,6-tetramethylpiperidyl and
morpholinyl.
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carbon atons when non-cyclic and 6 carbon atons when
cyclic The term"al kyl ene" is typicially of 2 carbon
w@t@oa329The term "prodrug” as used herei n nmeanBCHEP2009/053902
phar macol ogi cal |y acceptabl e derivative of the
conpound of forrmula (1), (Il), (Il1l) or (IV) as
defi ned above, such that an in vivo biotransformation
The testn t'4renelens vead hereii weberstthea swmpeynhid erspele¢ydlisdarpmatic hydrocarbon

comp%ugl%%ggl%s’f 01§ !%r:e Ii Iclltllfi}, bOl{tla'(II? w)k }i{lzr)llrit;g:g gﬁ,gg'e(nl%f%e, rpgghtlﬁglene, toluene,
xylend) sBRéres dtHiybonRetel Yimend, Wne tdeparally Bertids rRipe SEif ohd of Rfore aliphatic
. conpounds, such as hydroxy or acid groups, in such a
side chygags qrrsabstithentsrodi fi ed groups are cleaved in vivo to
gi ve the parent conpound. Suitable prodrugs include,
for exanple, esters or amdes. The term "salts"
The termCihe@esarélie raapeet h&rain i¢faetd ¥ BeRedtytldX t@mpeurd formally derived from
addition salts derived fromthe conpounds of fornula

an arepe py replpyement|afjong iy merg) methied-GaHARd/oh vialans (cCaH=6&l-) groups by
trivale\(rl)éJ %)ﬁ 'dg%genp ¥1ette¥({ea?otnll§] ggiﬂggti_fegiemf Qe aoxtva% P? tt(fc] M&g&d?ﬁe ocr(])ntinuous -

propriate aci conpounds e I'nven
electrdrO S sddnii ch@raatetistic op afineii sBensd sl Benudebivy et @d-dfnplane m-electrons
their therapeutjcally active non-toxic base addition

corres.gg}c}upg)p%gieﬁuqlqebgﬁ +ya)t(Whﬁf5’|§F B iag;igeg@réalﬁixgmg}ﬁd of heteroarenes
inetodp i RN AR, RPHEN, S Yl BB o8 feBiapfRole,

forms by treatment with an appropriate base or acid.

The term"additjon salt" as used in the present
The tegnialkaxyaag ysebbgspinsieters Hotheagroup QR \Wnerintihas alkyl as defined above.

I’ i i 5 l 2
The CGATPRURESITRy I WP 0k, SEUENERARRer i o s

aboveeEammpples off ilbheudikospodraups iscladd, rtat ere ned bmdteé to, methoxy, ethoxy, n-
nitrate, amoni um phosphaﬁe, forna%e, car bonat e,

PropORh I-RERPOXy EOBIORY o THEXY: e PHBXB AR EPUIRTSr 0i odi de,
mal eate, fumarate, nethanesul fonate, acetate, sulfate,
tartrate, citrate, para-toluenesul fonate, and

The tetmi‘thrbonyld ae tisddeherein refers to the group —C(=0)-.

The term “alkoxycarbonyl” as used herein refers to the group -COR wherein R is an alkoxy

group as defined above. An example is Boc.

The term “arylcarbonyl” as used herein refers to the group -COR wherein R is an aryl group as

defined above.
The term "sulfonyl" as used herein refers to the group -SO;-.

The term “arylsulfonyl” as used herein refers to the group -SO,R wherein R is an aryl group as

defined above.

The term “hydroxyalkyl” as used herein refers to the group —ROH wherein R is an alkyl group as

defined above.
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The term "protecting group” neans a group that nmasks a
functional group in a nolecule, so that
wa@b@onswbectivity i s possible during a reacti OPCT/EP2009/053902
Sui tabl e protecting groups are preferably sinple to
i ncorporate, stable to the relevant reaction
condi tions and easy to renbve. Such protecting groups
The teame"dtinstivas usedt hevsie referd toeal giouptrhpresentedabid ther iormula -ROR', wherein R

described in Protective G.,oups in.Organic.Synthesis.b
and RS R0 bt SOSRPed BNt S0 o1 Eopone A e F Relgyeyelotioyl group as
definedWibbad! e protecting groups include, for exanple, Al oe,

benzoyl, benzyl, Boc, Cbz, TBS, TPDMS, Fnoc, PMB,
The tqumt Temhine’tl @s usaddzey¢in aplgrsTioox gronpeoftfermulat+@ER - wherein each of R and

. treating", “treated" "t r.eat th includes the
R s ipgdratign A THET G eREE] 450 QUMY of at | oast
one synptom associated with or caused by the state,
di sease or disorder being treated. The term "prevent",
The termr daloritor fielogenap pesdehrreineterniol iy §8sBx ¢rd. pr event i on
of at | east one synptom associated with or caused by
the state, disease or disorder being prevented. The

The teér@ ¥stePads 1888 hetelHCleBHS fo Bk GRAISTOORVheEiR RCRRaIIRyl @ aryl group as
suffering from or afflicted or infected with, a

definedbg¥é-t i ¢ di sease, e.g. mammal s such as humans, cows,
horses, pigs, sheep, cats, dogs, goats, mce, rabbits,
rats and transgeni c non-human ani mals hi sone

The t@ﬂ@QgirU\? aé asddigergiatre R to & cfcld Widib at@cBed & MBI ring via one carbon
capabl e of suffering from or afflicted with, nmalari a.

atom gomigan ixbethgingf.sease” incl udes di sorders and states
that are associated with a parasitic infection in a
subject. The term "effective anmount” of a conpound of
The tdrive ‘subtRited 03 infentéibtoadB3utitic Mmeieies Anvying butsstitddnts @placing a hydrogen
treat or prevent a disease caused by a parasite such
atom gB Opp HE FRIE YRS &8 dfar QraT 1 ak AserlecHlvsapysniently epe @F Gyp atoms are
replac@&' ariae, Plasnodiumovale, Trypanosoma cruzi or a
parasite of
Any hydrocarbon chain which is not otherwise discussed herein conveniently contains one or two

carbon atoms when non-cyclic and 6 carbon atoms when cyclic The term “alkylene” is typicially
of 2 carbon atoms.

The term “prodrug” as used herein means a pharmacologically acceptable derivative of the
compound of formula (I), (II), (III) or (IV) as defined above, such that an in vivo
biotransformation of the derivative gives the compound as defined in formula (I), (II), (III) or
(IV). Prodrugs of compounds of formula (I), (II), (III) and (IV) may be prepared by modifying
functional groups present in the compounds, such as hydroxy or acid groups, in such a way that
the modified groups are cleaved in vivo to give the parent compound. Suitable prodrugs include,

for example, esters or amides.

The term “salts” includes therapeutically active non-toxic acid addition salts derived from the
compounds of formula (I), (II), (II) and (IV). Acid addition salts can be obtained by treating the
base form of the compounds with appropriate acids. The compounds of the invention containing

acidic protons may also be converted into their therapeutically active non-toxic base addition salt
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the Lei shmani a genus such as, for exanple, Leishmania
donovani. The effective anpbunt can vary dependi ng on
wo bmoasaypound enpl oyed, the node of admni ni str aPCDRP20091€53902
treatnment desired and the disease indicated, as well
forms &g tahateent fwdth appsorgiatho@ania apdtin@ganis bags, (oacyniestiyghtie acid or base
,,gen?r | health and sgx. e .of ordinary skill in the .
additigfy salt hgrns) caube pyrwert g}tgg\;e frereforms by teeagipent ifheap appropriate base or
herein and nake a determ nati on regarding the
effective amount of a conmpound of the invention
W t hout undue experinentation. The term

acid.

The teshy Scg i sAIe, A5 S0 at PLoFr CRA. T Yt (BF solvates which the
compdTRAEBF fre iBvéitiol UBDS1 2 CORRAMOERTJRE A 9818 t8YorhD€Such solvates include,

I nvention are hereinafter designated as "conpound(s)
for examnpid)elithinensadimtl, shcatmatgonnatbnefe, tniteate,nwmnidngnm, phosphate, formate,

cabolf V555, CUREUID. DA i & iyl e umart

methah&&1HRAE) Rbtaft, SRkdte AFraft, SRa¥R hEra-td R ERIBAMB I dAH ubRacetate.
I nventi on enbrace the conpounds of fornmulae I, 11 and

[1'l including a pharmaceutically acceptable salt,
est.er or.

rodrug thereof. It will be appreciated that
The teffy PhoiBErsBrlevr st Saup b dhsks fay BEmaoRarR e rgigeule, so that
chem@3BRLMETy JYNSHRI dusiAl-ORAMPrOT SERBINStRHRS ot dup e BFeferably simple
substituents. It will be appreciated that the

to incomppte ritabloto theerelavarinteaciomeynditiinst andneasir o framayef Such protecting
opti.cal isopers, .racenpntes or, di aster,eaqi.s S, T . )

eroupg Bis ey Euipers HOBRL PO Mecipiek s e e dJO Y L apyps in Organic

SynthéstOBE ThéodoPd W6 Gedent W%&M@?@Sonﬂ)ﬁaaﬂﬁ!lﬂﬁd . Suitable protecting groups
"stereochemcally isoneric forns" as used herein

includehfer examplendlssbenzbylpbetrybiBoc, SbreFBE, TRIPMS, KiioshPMib phthalimdes,

tos lag@ﬁpounds of the invention may possess. Unless
y éPfi se nentioned or indicated, the chenica
structures, systematic names

AN 14

The term “treat”, “treating”, “treated” or “treatment” includes the prevention, diminishment or
alleviation of at least one symptom associated with or caused by the state, disease or disorder

being treated.

The term “prevent”, “preventing” or “prevention” includes the prevention of at least one

symptom associated with or caused by the state, disease or disorder being prevented.

The term “patient” includes organisms that are capable of suffering from, or afflicted or infected
with, a parasitic disease, €.g. mammals such as humans, cows, horses, pigs, sheep, cats, dogs,
goats, mice, rabbits, rats and transgenic non-human animals. In some embodiments the patient is

a human, e.g. a human capable of suffering from, or afflicted with, malaria.

A “parasitic disease” includes disorders and states that are associated with a parasitic infection in
p

a subject.
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and fornul ae of the conpounds denote the m xture of
all possible stereochemcally isoneric forns,

wa@oeonvasreng all di astereoners and enanti omers BET/EPm09/053902
basi ¢ nol ecul ar structure. In particular, stereogenic

The te@Mt @fsctiviy amavgt™t dfea Rongfoubd cohtheginvahtien is Ithe \Whldunt necessary or
al so be appreciated. that the conpounds of _the
sufficient, & iredinOte BIFVENi & disgase eavsehdy A PrIghite Reghppse Piggmodium falciparum,

Plasn}égven?ﬂ]g} PIZ% wm allc?r%e{]g’éasmg fle olﬁ%éiryso&ijﬁcé cruzi or a parasite of

Ton’e {autoneri ¢
the Lasmpotingsnaf sucheas| foresdaipile, dices timridl b’ondvatnheTlhe edfe0dd amount can

and (Sr evention of infections. by a pathogen,
vary JeRending &8 the camandd empleyed.t the Teds anadmwtr@%@fasthe drgatment desired

and ﬂ%sdlgt%§g ildGHed 88 Sel®]s t(rﬁ?lerafaé]laas mgha%gae HEY s l326,‘5\)aody weight, general

rasite, |anart|C Il um parasit
healthLaldsserHDmeioﬁI&dm‘ar}t gilbin the Brtyspauld o rbleparsaslyttike favture described herein

rticul arl t he pat hog may be Pl asnodi um
and ke & ristsmwety L6 BN h FEFSRVC P QINIT G GRIMARNR pEibe invention without

“nd“epﬁélﬁﬂ huypval e, Trypanosona cruzi or a parasite of
t ' nanla genus such as, for exanple, Leishmania

donovani . The conpounds of the i nvention and
ified in free o

| arl
The tg‘ﬁh Licurar %gafﬁrgggtbqrhmngl@g? prqpa;qﬂo%@xﬁ gpmedicaments, suitable for

admin{HHBREmRRAMATRCY. AGnGA. properties, e.g. as
antiparasitic agents, for exanple, as indicated by the

Compbelsdss pofviddde bixthapineentidnaae Beifearagien ai‘e‘s1gnata¢h casal'@mpound(s) of the

therefore indi cated for ther . _The conpoun of the
inventiopy e qo&po&ﬁ-oga}}e Qﬁer}t@dnglélag%g{:orpp% iapy,form, e.g. in free form, in
the fofrRlof b RAE UMK ARSh M af soRR SRR the HrAMtdsafiRRl s%%@e We compounds
eg | ess than about 100 nMto greater than about
of thenlwyentmnpﬁambrawt}mrcotrqmgndshaihfcmmula_e I5,0l0ansMI1 nmhahng a pharmaceut1ca11y

ti ess Lhan_.about 100 nM still nore
accepggfetsia U‘I’S pfoéé‘ég{hﬁ‘éf‘ﬁfabout 50 nM and nost
parti cul arI y less than about 20 nM Typically the

conpounds of the invention have activities nore than 5
It willrbl apprectutesl thivl any sub-genus of one substituents may be combined with another

genus or sub-genus of another substituent or substituents.

It will be appreciated that the compounds of the invention may exist in the form of optical
isomers, racemates or diastereoisomers. The scope of this invention embraces all
stereochemically isomeric forms of the compounds. The term “stereochemically isomeric forms”
as used herein therefore means all possible isomeric forms which the compounds of the invention
may possess. Unless otherwise mentioned or indicated, the chemical structures, systematic names
and formulae of the compounds denote the mixture of all possible stereochemically isomeric
forms, containing all diastereomers and enantiomers of the basic molecular structure. In

particular, stereogenic centers may have the R- or S-configuration.
It will also be appreciated that the compounds of the invention can exist as tautomers, for

example as keto-enol tautomeric forms. The scope of this invention embraces all such tautomeric

forms.
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The requi red dosage for pharmaceutical use may vary
inter alia depending on the node of adm nistration,
wo bmopszaoei cul ar condition to be treated, the ePdBEP2009/053902
desired,, the conpound enpl oyed, patient's age, body
wei ght etc In general, satisfactory results are
indicated to be obtained systemcally at daily dosages .
The cernp@ynsith od Bl inventiomgreiigefud 1 Brutreatnentgid gpissentipaiggf infections by a
ight . .. . 0 0 1 ch. t 0 . -
pathoffy B iR in ol Bef BE Ve rEMF (o BRods 47 adBlilSh héflinatir. The
pathodBaN®RA$ bel $ phrasitd)én raRgRId aP/abesdivk plasite, ablishmania parasite or a
10,000 ng, e.g 10 to 700 ng conveniently adm nj stered, .
Trypapesiomex aaigpite. | Moge \nagielarbs edbe upathegesi mayi he sPlgsmegiuty falciparum,
in.ret. [ . Sujt | i f r . .
Plasrgluf3 808 LR PR, P o508 % Pty 5t o a parasie of
the Lea@inat gngs ewbhen] for Besaple oheitAveuri€ dbrovdascr i bed
hereinafter, a typical daily dose for conpounds in
Exanpl e 50 and 62 (conmpounds 37 and 51) for humans is
o 0 C f .
The SRR T 8 infl 2t GEMIORAP B FOGIRNEEE, O &0 Er pharmaceuticaly
acceptablarsah de, | exhiblityy aheabbppladnimacdagicalf poperRes feqy. aedntiparasitic agents, for
conmpounds are exanples 50 and 62 whi ch_have the
exampie,c ¢ digatedt S&sﬁhatte@'of(tgﬁ&w%s naed B disrpesfier gnd are therefore
Lo onpounds conpri ses those which have the sane
lndwa%%ﬁ??g%%%ﬁfon at the sprio carbon atomeg C3' . A
further group of conpounds wherein R4 is different to
R5. An additional group. of conpounds _have the sane )
The C%ﬁ?mrogﬁtbe Angntien ,eﬁhlg(ttaél e @gaipst %)%am@élu@rféﬁwm ranging from
bout 851 ANCCRRE SOERRVIORoAbss KM B Gyt AB0GIM B ‘ofeatdVRan about 5000 nM, i
about ?on‘plglﬁtr?dds%g# g%e [ nvéntsfson may be adm %éeear eg %Iilaa%%/ v an
particden\esst thamadborro 508, nMn mearet paticearlenesr didny abdwr 100 nM, still more

paﬂic@g@g@ésggbaong%obgﬁgm% %{I}({l Vlfogt? ]bafnqrgﬂ]grg% ﬂeté?kt)llla%t about 20 nM. Typically the

compounds of the invention have activities more than 5 nM. or 0.5 nM .

The required dosage for pharmaceutical use may vary inter alia depending on the mode of
administration, the particular condition to be treated, the effect desired,, the compound employed,
patient’s age, body weight. etc In general, satisfactory results are indicated to be obtained
systemically at daily dosages of from about 0.1 mg/kg to about 300 mg/kg per body weight, eg
0.01 to about 10 such as 1 to 10 mg/kg.

An indicated daily dosage in the larger mammal, e.g. humans, is in the range from about 1 mg
to about 10,000 mg, e.g 10 to 700 mg conveniently administered, for example, in divided doses
up to six times a day or in retard form. Suitable unit dosage forms for oral administration
comprise from ca. 10 mg to 1000 mg active ingredient. Based on the tests described hereinafter,
a typical daily dose for compounds in Example 50 and 62 (compounds 37 and 51) for humans is

about 4mg/kg. eg about 300mg.
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in the formof injectable solutions or suspensions,
topically, e.g. in the formof |otions, gels,
W@ROWWAEIRE Or creans, or in a nasal or a SuppOBCT/BP2009/053902

form Depending on the node of adm nistration, the
The PRRPOIREL Bf iR in&AAPR Shiy ©8 AMRYinBNET i Srdel Q0 o 3n tpharmaceutically

99% by wei ght, nore particularly fromO0.1 to 70% by
accepigblegwait fomyen nore particularly from 30 to 70% by

wei ght of the active ingredient, and from1 to 99. 95%

by weight, nore particularly from30 to 99. 9% by
Prefer&@l &dthpou@id€Ard Baenpitey 50 and 82 lwhith asvedthetPeoieubation at C3” (the spiro
_ wei ght of a pharmaceutically acceptable carrier, all ]
indolepearbamit Aggroup i vgmpavRds SAMPREes Boss Whishpyetthe sameigenfiguration at

h t conposition may additionally contain

the Sp{gg%%%ggl%g({r{%églq%gredi ents known in the art, for
A furth¥a@pdu, ofaohipothdsamhereint Rdbis| differegt @JE31tAn dddifi&@tal Bebup of compounds

agent, emrul sifying agent, viscosityregulati n% agent, .
have thg semet (@ﬁﬁg@qatlgp @ggrl&?ét(,tq, @{hlcﬂqqgﬂl’mgelﬁg afeapound) as the configuration of
examﬁgqg%fbtlizons conprising a conmpound of the invention in

ree Tormor in pharmaceutically acceptable salt form
in association with at |east one pharnaceuti cal

acceptable carrier or djluent can _bhe manufactured in .
The compowrisi Unihie HERHER MRy b AlmEpisteicd by yHNasenpysalienat spyty, in particular
c c . . Thit ot
enters§fRR R ey Balty ¥ 3 Lt ks O BBl O fBraly, for example,
in theoforinhef infaceable eslutivns beswpensiost espechlBl @e inrnthée form of lotions, gels,
. conbination with a_second drug substance. To achi eve
ointmeRty R Freams, P 4R § AT Op# YN SOHBy el opnent of dr ug
resi stance, theconpounds of the invention may be
conmbined with the follow ng non-exhaustive |ist of
Deperdimywon aingdmode ko tadnhirdsttdtionl drel gHandacegsicalatonggit@henay comprise from
art enet her,  di-hydro-artenisinjn, fl Qqui ne )
0.05 tert% gg’é{u‘i"ﬁ‘él?t’ SR PTG %yn]ém iRt Avh LY ViFighh £yE Heore particularly
9% PyNGeight!BF IVaCinBfednOVARIURBRY 1 501%Y.0¥% B3NS eight
from P%c?mﬁf :yxeglgiéonb}hﬁeg%{ta;r%s?gieg%i %ﬁl aGconpqgwdQ%% %eelgh’ Hote
particulaxg ftano 30 40 89 &f%6 by &=ighteven more particularly from 30 to 70% by weight of a

pharmaceutically acceptable carrier, all percentages being based on the total composition.

The pharmaceutical composition may additionally contain various other ingredients known in the
art, for example, a lubricant, stabilising agent, buffering agent, emulsifying agent, viscosity-

regulating agent, surfactant or preservative.

Pharmaceutical compositions comprising a compound of the invention in free form or in
pharmaceutically acceptable salt form in association with at least one pharmaceutical acceptable
carrier or diluent can be manufactured in conventional manner by mixing with a
pharmaceutically acceptable carrier or diluent and exhibit the same order of activity as the free

compounds.

The compounds of the invention may be administered alone or in combination with a second

drug substance. To achieve higher efficacy and prevent the development of drug resistance, the
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second drug substance are in the sane fornul ation;
kits, in which a conpound of the invention and at

wo emsti3ne second drug substance in separate PCT/EP2009/053902
fornmul ations are provided in the sanme package, e.g.

compd(‘:&(r)lh of ARt ihv&{tio%r}aﬁ? g cERALRRE Wit He?foilﬁ@/inw-éﬂﬁﬁstivedlist of known

t
Inations In a conpound of the Invention an
and nadrkétedsintiordarsd cdmgs:d nuesunalios tarteoetiar.e dphgdmeprtbmisinin, mefloquine,
separatel.y,. but .instructions for concom,tant or. .
chlorog GGy P IAEYF BTG b7 TR GTS, @O PF e iR TR o atovaquone
conbi nations according to the invention nmay provide

i mprovenents conpared with single treatnent. A
Combuetibnsiatiude fiséd eorobimpaensdinowhich@ dompeund ofitheridvention and at least one

cond. drug substance as a conbipati.on rtner._may, b . )
second G Stabek it g% 1 oun bemeflin] Rt if s EaRpie e invention
and af ®asOYhe RBESIIN diu rs@sﬂhﬁ@%rh@p%tet REmuNRAS | £ .prévided in the same
second drug nay De admi nistered in dosages as

packaggype.gprwitlt anstsicgons dod cweageninistrgéon; whid Hreer ¢ombmiatigns in which a

comppala} 5 55 B0 SuRE e SFANTSBe 85t e RGBS separatly, b
instrudtidas FRCRHEd BNt 6P SRASA ] ABHiHAPRIOnSré given.cONDI nat i on
of the invention and pharnaceutical conpositions

conprising a second drug as descri bed herein, nmay be

rovi.ded as. appropriate,. e.qg.. accordin e.q. .
Treatngeﬁ)gl“ggqoﬁ(gp ’na{i{gqs SAcqar toatglg Clgﬁglgw 13 apfovg?e yaprovements compared
with sBe&Ckdlpgehtherein for a pharnmaceuti cal conposition of

the invention. The invention also provides a nethod

for the preparation of a spiro oxindole conpound, the

t hod incl uding r ti.n n_an.ne_ W nijsatin, ln "

A confFRABR T oAb SR iffea R AR ML ol 1 BlhBe o 8 combination
partnet Q] ¢ atikyisteted ebyvahy cBnVetiOhACKkd, Fof @RRAPIRCGashSt i 1@ herein for a

a carbonyl group to forma spiro conpound wth an ' )
compaayil 196 thauiRventionalh sge@idpirug may be administered in dosages as appropriate, €.g. in

dosage ranges which are similar to those used for single treatment, or, e.g. in case of synergy,

below conventional dosage ranges.

Pharmaceutical compositions comprising a combination of the invention and pharmaceutical
compositions comprising a second drug as described herein, may be provided as appropriate, e.g.
according, e.g. analogously, to a method as conventional, or as described herein for a

pharmaceutical composition of the invention.

The invention also provides a method for the preparation of a spiro oxindole compound, the

method including reacting an amine with an isatin.

In one embodiment, the method comprises reacting an indolylalkylamine with a heterocyclic
compound having a carbonyl group to form a spiro compound with an amine functional group;
protecting the amine functional group on the spiro compound with a protecting group to form an

amine-protected spiro compound; and removing the protecting group from the spiro compound.
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protecting the am ne functional group on the spiro
conpound with a protecting group to form an

w@eiona3yent ect ed spiro conpound; and renovi ng BPEEEP2009/053902
protecting group fromthe spiro conpound. Through use

Through u*s@ 8f ﬂfe%r@t"ébﬂlﬁygl%ﬁﬁ Ufhe OR/Bﬁllg){élﬁfﬁf lthey s yaitkksRf mhyBe increased and the
Synthesis nmay be Tncreased and the purification

purlﬁqzatloneas@ceﬁaylanévesalmphﬁed baig.(¥og of @g%poﬁnéértp@bwmablq with the method

prov1 Et a ablr&e? c%lgﬁg%glog ﬂ} ro%g? 8% c}grr]a%%lé/ ‘0 aci)Yerall process is
efﬁcaﬁb@s:ﬁﬁisméuasfeftbmge@@asem @fgenabl e to large scale
synthesis. Spirocyclization mybe effected in the

presence of a catal yst such as, for exanple stOH

.Sl x- ... sey ens or
srrofetioB ATt A REE KBS AL ARa%, M PRt pmiom. s
sevenq Wi dhit Yndhbeg &In%b Yeth éisﬁﬁhoﬁtﬂhbh&ﬁenttahﬁlogﬁ&ﬁ@ﬁ? %eQﬁade by adjusting
the cataly about 0.1 to 0.2 equival ent of
the qyangioHeL af@éﬁé}’sérléﬂegs Fw@qreéltq pEAsergsdof glvseﬁgtabﬁte (e.g. about 0.1 to 0.2

equlv%erﬁfgt) Q%Sbﬁ?g% Ir %%H’Ef% #1 reta t1one)§ggpllow 1S B?u%(ﬁl%p gn Cgem{pérature to, for

app e conpounds o

examplB\adoli 10D 7@y exist in the formof optical isoners,
racemates or di astereoi sonmers. The scope of this
i nvention enbraces all stereochemcally isoneric forns

. . ic. " f " :
1wl BB TS .o SR0 oy L 88 fomn of pica

isomefr fEcenatesh drhelissedpsisoites of Thhiesdopeerntfi ahisndyvention embraces all
possess. In particular, asymmetric carbons may have
stereoelkrénlr{al% isomegis PR Phtho fompendsy Ahe term { ﬁéreaswﬁet rfogms” as used

herei t‘%fe‘?(%r% %%?19 aﬁf 51616 195§BQH<? AR H&ﬁ th@\é&ﬁ)bﬁﬂls Mthe invention may

conflgur ion. Pure enanttoner|
posse:isol‘fppaiﬁdﬂaﬂmyydnﬁemht(aerd niyy legeahd RAbt lmoﬁﬁgﬁﬂaaon For example, the
enantioners fromthe race tes in conventional nmann
asymipetrig ﬁpra%lpar?%a? %.C@ﬁlpowil@rﬁ dhg foyention Baypayeie K- opp- “configuration.

Pure HORELC 05131258{(1)1#& tlﬁgy et obthinkd %%Z% B6ieAREH BE it ggantnlfiﬁfers from the

e conpoun I nventi on exl st as tautoner
racemEteS in conventional manner by chiral separation, from chiral 1ntermed1ates, or enzymatic

resolution.
It will also be appreciated that the compounds of the invention can exist as tautomers. For
example, compounds of the invention where R1 is OH or NH;, or where R2 is NH, may exist as

tautomeric forms. The scope of this invention embraces all such tautomeric forms.

In a group of compounds, the compounds comprise the following

a) compounds of the invention wherein the stereochemistry of the spiro carbon atom (with
regard to the 4 bonds) is the same as that of Example 50 hereinafter. In a sub-group one of R4
and RS is a substiutent and the other is hydrogen and the stereochemistry of the carbon atom to
which R4 and RS are attached is the same as that of the Example 50 title compound hereinafter.
b) compounds of the invention wherein the stereochemistry of the spiro carbon atom is the
opposite as that of Example 50 hereinafter. In a sub-group one of R4 and RS is a substiutent and
the other is hydrogen and the stereochemistry of the carbon atom to which R4 and RS are

attached is the same as that of the Example 50 title compound hereinafter..
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exanpl e, compounds of the invention where Rl is OH or
NH2 or where R2 is NH2 may exist as tautoneric forns.
wabmogsope of this invention enbraces all suchPCT/EP2009/053902
tautonmeric fornms. In a group of conpounds, the
¢) coBpIRAnIYISt tenAvémdnt Wkerbial theWubguéaits ©a nehsbsi afolt® may have any
i nvention wherein the stereochem stry of the spiro )
configgeatigon Canveni¢ntin therwganayngds of Harmulpohangy hayerany eepfiguration of the
a of. erepnafter. In a sub-group one
Carbo%%oé}%t%hd(:}hgﬁi%gp g%saggg{g?cu%’ht and the other is
A gro\ilmCBfO&ﬁﬂpcai’mds tdoapsisey eactifeidhipoudds bheat dedsb @ne adfothet example title
ich R4 and R5 are attached is the sane as that of
compqurds.Bratrpitagmuptthe campewstsae IakeEE Nk ¢ spcong)subgroup the compounds
0 : on,; . 1 c 15
have (8 TRRY S Feoleon i NP e bt Rt BRSO S PTG Yubgroup the
compdundshhe the opersite Btdoetonfighradion Wb tigrspitp carbenah ER4mARNS0.
R5 is a substiutent and the other is hydrogen and the
stereochem stry of the carbon atomto which R4 and RS
are attached is the sane as that of the Exanple 50
title conpound hereinafter..c) conpounnds of the
i nventi on wherein the substuents on spiro carbon atom
may have any configuration. Conveniently the conpounds
of formula 1 nmay have any configuration of the carbon
Abbr&ifidds® Which R4 and RS are attached.. A group of
conmpounds conprises the title conpounds of at | east
one of the exanple title conpounds. In a sub-group the
conpounds are racemc. In a second subgroup the
ACHN:BAEAIPE have the sane stereo-configuration at the
AcOESPLERiGRIgPoN in Exanple 50. In a third subgroup the
conmpounds have the opposite stereo-configuration at
Aloc = léylspyaatbongk bon i n Exanpl e 50. Abbrevi ati ons AcHN =
acetam do AcOH = acetic acid

Bn = benzyl

BOC, Boc, t-BOC = tert-butoxycarbonyl
(Boc),0 = di-tert-butyl dicarbonate
Cbz = benzyloxycarbonyl

CICO,Et = ethyl chloroformate
DCM = dichloromethane

DMAP = dimethylaminopyridine
DMF = dimethylformamide

DMSO = dimethylsulfoxide

di-Cl = dichloro

EDG = electron donating group

Et = ethyl

Et;N = triethylamine

EtOAc = ethyl acetate

EtOH = ethanol

Fmoc = 9-fluorenylmethoxycarbonyl

iPr = isopropyl

30



Al oe = allyl oxycarbonyl Bn = benzyl BCC, Boc, t-BOC =
tert-butoxycarbonyl (Boc)20 = di-tert-butyl

walemankoeat e Cbz = benzyl oxycar bonyl C CO2Et =pPet/hp1009/053902
chl orof ormat e DCM - di chl or onet hane DVAP =

LC- M@lzﬂﬁ WY cARIREN hpHY-RE trorfétAet hyl f or mami de DVBO =
%hylcsul f oxi dﬁ»}ﬂ’ SSI:gi“lfzcdl ch%ro EDG = el ectron

Me = d)@tia'ﬂlng group Et = ethyl Et3N = triethylam ne EtOAc =
Me Oeth acetate Et OH = et hanol Fnoc =
oM eny! met hoxycarbonyl i Pr = i sopropyl LC- MG =

MeOH EGxétRareilr omat ogr aphy- mass spectronetry Me = net hyl
MeO = et hox

NaH = sodium hydride (60% paraffin)

NH4OAc = ammonium acetate

Ni(R) = Raney nickel

NMe, = dimethylamino

OPh = phenoxy

OTs = tosylate

PMB = p-methoxybenzyl

Pr = propyl

pTsCl = p-toluenesulfonyl chloride

pTsOH = p-toluenesulfonic acid

rt = room temperature

TBS = t-butyldimethylsilyl

THF = tetrahydrofuran

TPDMS = t-butyldiphenylsilyl

Troc = 2,2,2-trichloroethoxycarbonyl

I- GENERAL SYNTHETIC METHODS

Compounds of the invention can be made by the methods depicted in the reaction schemes shown
below. The starting materials and reagents used in preparing these compounds are either
available commercially or are prepared by methods known to those skilled in the art. These
schemes are merely illustrative of some of the methods by which the compounds of this invention
can be synthesized, and various modifications to these schemes can be made and will be

suggested to one skilled in the art having referred to this disclosure.

SCHEME A: Preparation of 3-(1H-Indol-3-yl)-1-methyl-propylamine
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MeOH = net hanol NaH = sodi um hydri de (60% paraffin)
NHAOAc = ammoni um acetate N (R) = Raney nickel Nwvk2 =
waleowetibppbami no OPh = phenoxy OIs = tosyl ate PMBECEEP2009/053902
p- met hoxybenzyl Pr = propyl pTsC = p-tol uenesul f onyl
chloride pTsO p-t ol uenesul fonic acid rt = room

BS t - but t iyl THF =
w1 FPDOvE um};&m_;idl.pg_'eﬁ Fb/J)E)‘{ny i Tr ORH,=

ey oet hoxycar bongOH It GENERA ETI C

METHODS Conmpotinds of the invention can be mafle by the
nmet hods depicted in the reaction schenes shown bel ow.
The starting materials and reagents used in preparing

To & Sl S CH P DU 2 08 1ot ha<BQI, i B pg mL i added

ammoRium ad&i®8] 4.45 g, 57.73 mmol) and sodium cyanoborohydnde (037 g, 5.9 mmol) at

room temperature. The resulting mixture is allowed to stir for 64 hours at the same temperature.
The reaction mixture is quenched by addition of 1 N hydrochloric acid and adjusted to pH ~2.
The mixture is concentrated and extracted with dichloromethane (50 mL). Then the aqueous
phase is adjusted to pH ~12 using 4 N aqueous sodium hydroxide and extracted with
dichloromethane (3 x 50 mL). The combined organic phases are dried with sodium sulfate and
concentrated in vacuo. The resulting residue is subjected to flash column chromatography (5% -
30% methanol in dichloromethane) to afford 3-(1 H-indol-3-yl)-1-methyl-propylamine (622 mg,
62%) as an oil.

SCHEME B: Preparation of 3-(1H-Indol-3-yl)-propylamine
0]
OH 0]
NH NH,
1. CICO,Et, Et,N, THF LiAIH,, THF

> ; N reflux

N 2. NH, (2.0 M in MeOH) N\

H N

Step 1: To a solution of 3-(1H-indol-3-yl)propanoic acid (6.06 g, 32.0 mmol) in tetrahydrofuran
(100 mL) is added triethylamine (18 mL, 129 mmol) and ethyl chloroformate (4.65 mL, 48.8
mmol) in an ice cooled bath. The resulting mixture is allowed to stir for 0.5 hours at the same
temperature followed by the addition of ammonia (2 N in methanol, 90 mL, 180 mmol). After
stirring for a further one hour, the resulting precipitate is filtered off and the filtrate is
concentrated in vacuo. The residue, after diluted with water (100 mL), is extracted with ethyl
acetate (3 x 100 mL). The combined organic phases are washed with brine, dried with sodium

sulfate and concentrated in vacuo to obtain 3-(1H-indol-3-yl)propylamide (3.85 g, 65%).

32



schenmes are nerely illustrative of some of the nethods
by which the conpounds of this invention can be
waynwvheoered, and various nodifications to theBEr/EP2009/053902
schenes can be made and will be suggested to one
Step 2 Kid thedotufioh b€ 381 H-HaVI-AGpeip3dneide (.85 B 9.5di BRIoPSHAr tBtrahydrofuran
SCHEME A:. Preparation of

(50 mB) {s13dded dithiue-aminunvydride-(bd sy 38l remeleat §c1Gu Thementting mixture

. 4- (A1H i ndo] - 3yl ) - but an; 2- 0 5.3 [)..i .
T MR S50 ok 35 s Tk s e o
room %ﬂmﬁ?e? tiFPANd §iéhch&H by MY adeien dTywited €2 mId. Blloded Dydaqueous 15%

a
at roomtenperature. The resulting mxture is

sodiur|hydueeade @ L) and wates @ mdor Eheamixthes is alew ed ppsir atvameght and filtered

oGS, ML Y584 USRI TP 0 st s coom

chron{aﬁ)ﬁéiih%/E{BO%adiﬁﬂoﬁﬁ%ﬂ%’éf A0 efletMariol: %6 Af@cRsaidhadifa (4096)) to afford
nL). Then the aqueous phase is adjusted to pH -12

3-(1Hdsilolg3 -3 nroaplagvues(1s@dg. by dr oxi de and extracted with
di chl oronet hane (3 x 50 nL). The conbi ned organic
phases are dried with sodium sul fate and concentrat ed
SCHEME@ACUO. TipgepAatibh iof 5’ Bioints!8-rhéth§ LB 4631 Beeti shyldraiH-
col um chr omat ogr aphy (5% - 30% net hanol in
spirolgzepinolBshélindelell,3 dndeli-@rd’H)-one (1)
3-(1Hindol -3-yl)-I-methyl-propyl am ne (622 ng, 62%
as an oil. SCHEME B : Preparation of
3-(1H I ndol -3-yl)-propylam ne THF Step 1: To =

sol ution 37 ( 1H-1i. roinoiSatip oY gHttgptinoi ¢ aci d
i nNtet r aES‘B&!ﬂB@'ﬂ%ﬂg (100, m) @:

32.0
[ i ne (18 2r(BocQELNMRVAP and et hy

triet N
chl or of or At e (4. 65HRELN dd@8 Mol ) in an i cdXody’ed
bath. The resulting mxture is allowed to stir for 0.5
hours at the sanme tenperature followed by the addition
of ammonia (2 N in nmethanol, 90 ni, 180 mmol). After
stirring for a further one hour, the resulting

Step P F[%Qaf sfa)illltﬁ)tneofiﬁ( ﬁﬂntdgf-?-qu)g{-fmezﬁji‘)q-ﬂrg‘}?ylgﬁlnter(?%ﬁg,i #65 mmol) in 20 mL of
ethanol is added 5-bromoisatin (660 mg, 2.92 mmol) and p-toluenesulfonic acid (101 mg, 0.531
mmol) at room temperature. The reaction vial is sealed and the reaction mixture is heated to 100
°C. After stirring for 16 hours, the reaction mixture is cooled to room temperature and
concentrated to dryness. The residue is subjected to flash column chromatography (0%-30%
EtOAc in hexanes) to afford the impure 1 as dark brown solid (2.74g).

Step 2: To a solution of the above product (2.74 g, 6.91 mmol) in 13 mL of dry dichloromethane
is added triethylamine (2.87 mL, 20.73 mmol), followed by di-fert-butyl dicarbonate (9.05 g,
41.46 mmol) and 4-dimethylaminopyridine (2.53 g, 20.7 mmol) at room temperature. The
resulting mixture is stirred for 16 hours at the same temperature and then concentrated to dryness.
The residue is subjected to flash column chromatography (0%-4% EtOAc in hexanes) to afford
2.22 g of compound 12.

Step 3: To a solution of obtained compound 12 (2.2 g, 3.72 mmol) in anhydrous dichloromethane
(10 mL) is added 4 N HCl in 1,4-dioxane (15 mL). The resulting mixture is stirred for 48 hours,
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concentrated in vacuo. The residue, after diluted wth
water (100 nL), is extracted with ethyl acetate (3 x
wdao®omnsdp21 The conbi ned organi ¢ phases are washedr/mP10n9/053902
brine, dried with sodium sul fate and concentrated in
during’ a&ich titheORHothdd batdd of 41 RABIC 3nYdipRarepik! Aldied&o (chsBR the reaction is
65% .Step 2 : To the solution of _ _ _ ]
complgted A fieotdyle - @agtw)np rr@mltcmm by LEMS #, C@mBl@tqénﬁhf) rggetion mixture is

adJustﬁcge/Eﬁ, lpglydz fugr]él%naq g%}xs alqig dflgeoe&utﬁﬁeelsr (gosnﬁgxltltraﬂgﬁ in vacuo and the

remanﬁih%taq{l&)ds hwey ﬂ&ﬁltrb@tedl fath E€IRe (R&Une any TH&:Gdfbmblned organic phases
| uxed for 2.5 hours. The nmixture is then cooled to

are dn@brfN@e%Q;érmduﬂ@lcgmatq@elﬁcﬁ@awbyﬂm samidigdist pere@ed to flash column

chrom(am%)tg%r_p)hg' %Ih?@ﬁ%_f{l ge?n)f"ibt (g,lvr%e/ %f’sgeq)gf El'o% S?&iﬁg.ja Qﬁce amount of
comp@ddrlsq\z,emg)ght and filtered through celite. The

filtrate obtained is evaporated and the residue is
subj ected to flash col um chromat ography (50%

i .or onet : %, b :
screfypke”oeL BB BT ke s AHAMARAIRE 4.k arospic-
IB- caﬁﬂﬂﬁle 13CHEY6- £ Bnamar@ly on of
- Brono- 3- net hyl - 3, 4, 5, 10 tetrahydro-2 -
Spl ro[azepl nol 3, 4-bj i ndoI e-1,3 -indol]-2"(1" H)-one
(I) Step 1. To a sol uti on of

Raney Ni
W W1 ) - | 2-edohighnepr OW?W, AL B0
nmol ) of —ethanol—+s adde noiNSat hﬁ—eﬁée—>
my, 2.92 mml) and MY orPllnesul foni ¢ agid (101 FHPH. reflux
0.531 mMmml ) at roomtenperature. The reaction vial is

seal ed and the reaction m xture is hea_ted to 100 C_.

Af 1@ irring for :B&hlb@lﬂdit& th/e ture is
cool ed o foo st [ cl
dryness. Nhe reél d TSO @85] ect ed to fias Um

chr omat ography (O% o Et OAc i n hexanes) No afford the

impure 1 as dark bromn solid (2.74q). Steﬁ 2: To a

sol ution of the above product (2.74 g, 6.91 nmmol) in

13 nmL of dry dichloromethane is added triethyl am ne
Step 1(¢ A Mifxtote, onOmEfBlonmhl)linef Gld gvigd7hiol)i 2-nétrdpropengl(9.36 mL, 104 mmol)

di car bonat e
and NaOH pellets (0. 61(7 g, %5 g mmol) is stirred and heated at reflux for 18 hours. After the
mixture is cooled to room temperature, 12.85 mL of 10% acetic acid is added and stirring is
continued for one hour. The mixture is partitioned between diethyl ether (40 mL) and water (40
mL) and the organic layer is separated, washed with water (3 x 30 mL), dried over MgSO4 and
concentrated in vacuo. The residue is subjected to flash chromatography column to give a nitro

intermediate (3.12 g, 86%).

Step 2: To a solution of the nitro intermediate (3.12 g, 12.6 mmol) in 40 mL of 95% EtOH is
added, with stirring, 2.0 g of Raney nickel. The mixture is heated to 80 °C and then stopped. A
solution of 98% hydrazine hydrate (2.8 mL, 0.0377mol) in 3.3 mL EtOH is added at a rate
sufficient to maintain reflux throughout the addition. Heat is reapplied to continue reflux
overnight. The mixture is filtered and the filtrate concentrated in vacuo. The residue was
precipitated from dilute aqueous HCI solution with 4 N NaOH, extracted with dichloromethane,
and recrystallized from isopropanol to give amine (1.92 g, 70% yield).
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41.46 mmol ) and 4-di net hyl am nopyridine (2.53 g, 20.7
mol ) at roomtenperature. The resulting mxture is
warionsd2f or 16 hours at the sane tenperature BCTEPNe053902
concentrated to dryness. The residue is subjected to
flash col um chronmat ography (0% 4% Et OAc i n hexanes)

to afford 2.22 g of conpound 12. Step 3. To a solution
Step 3ofTogbmiiture df dt;mbouﬂ amir® (2. 2 5 H&;d?anﬂfblchlormsatm (1.10 g, 6.05 mmol)

. h di ch h
in 20 LGB 05 SaSTE RSy btth £rhe) I & ol e dftion vial was
sealedf &d lﬁle%.téa%r @Od‘lﬂ 01 o uz8 THRrgh ebidgbukPhrebipithted U¥on cooling. The

di oxane is added to ensure the reaction is
sohdsawﬁlt@ﬁé dnd nhsked severak times Wish (icabenld gthedolyy vieblgpmpgund 31 (1.29 g,
62W)conpleted, the reaction mxture is adjusted to pH -10
®usi ng aqueous 1 N NaOH. The mixture is concentrated in

vacuo and the remai ni ng agueous phase i s extracted
wi th Et QAc &i x 100 nL). The conbi ned organi c phases
SCHEME Eyri ed ( emmmvoamﬂ7ﬂ&hv@nmﬂated in vacuo. The

residue is subjected to flash colum chromat ography to

afford conpound 1 (1.28 g, 37%over 3 steps) along

with a trace anmount of conpound 13 (30 ng). SCHEME D:

arati ooHof  NH,0H-HCI, Na,sO,
- Chitor o- 3, 3-d l—mért—h—y—l—6—ncet-a2 t'\[ hﬁﬁ:o&pl r
“argr bBEG e, 3'wbnamlss2 (1' )>6na J}f) Step 1: A

m xture of 5- nethoxygram ne (3.0 g,"14. 7mml ),
2-nitropropane (9.36 nm, 104 mol) and NaOH pellets
(0.617 g, 15.4 mmol) is stirred and heated at reflux

To a fr&&uék%m'émroaﬁmr@r(ltdze M ¥4 WiBol) SafigatRd sb@mh?@@l‘fate (58 94 g, 62.71
enper at ur e, . 10% acetic acid is ad

mmolsth}ﬂrqmy@rmse dmdntoplmlaede (b24 @ndlib unmomlwdrﬂlMthyd@ch@nc acid (8.0 mL)

in wat{éﬁ{ptoi ;‘5) nagdctaﬁ céhvigliag gﬁc?rg et@;grg, Beﬁ{ls‘ré )an%f% &%‘g%eé%mre The resulting

mixtuld IshwiBh& td 35%°BAndristirredfofé BNES. mﬁ@"'th@rkﬁlxture is cooling to room
concentrated in vacuo. The residue is subjected to

tempefdtarsh sl peeiptgfic ap firmedlandreotlectgd be fdtrafian; svashed with water and dried

under vacuum to yield the hydroxyliminoacetanilide intermediate, which is added in small
portions to concentrated sulfuric acid (5.0 mL) that is preheated to 55 °C. The temperature of the
reaction mixture is maintained at below 58 °C throughout the addition. After the addition is
completed, the dark-colored mixture is heated to 80 °C for 10 minutes before cooling down to
room temperature. The mixture is then poured into crushed ice, swirled, and left to stand for 30
minutes. The precipitate formed is collected by filtration, washed with water and dried under

vacuum to yield 7-chloroisatin as a reddish brown powder.

SCHEME F: Preparation of (1R,35)-5’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[[-
carboline-1,3’-indol-2°(1° H)-one (33)
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intermediate (3.12 g, 86% . Step 2 : To a solution of

the nitro internediate (3.12 g, 12.6 mml) in 40 niL of
WO MAESY | s added, with stirring, 2.0 g of RaPEEP2009/053902

ni ckel. The m xture is heated to 80 C and then

sto solgm QLCO 980 dr azipe deghep-{s21 8
:O 0377y ?A n%—%l—‘%;a;?\nmﬂ—aggm—' | |
syffici ént t@Cﬁﬁ\em%ﬁﬂ r ef FUxXNt hroughout t ie?"&ddi t i

Heat is reapplied to continue Hreflux overni ght. The
mxture is filtered and the filtrate concentrated in
vacuo. The residue was precipitated fromdilute “

(N
Wt

H,, FREBIOOUS @rd h HAchirdda@b-Ted r act
0 ne athzecr ystattized—rom i s Cl
5HY gi ve am neﬁ(l 92 g, 70%yi e Step 3: To a u
of the above amne (1.2 g, 5.5 mml) and N

5-chloroisatin (1.10 g, 6.05 mmol) in 20 nL of et h&nol
was added /?-tol uenesulfonic acid (0.209 g, 5.5 mmol).
The reaction vial was sealed and heated to 130 C for
Step 1161"(h@lmistura' Wéuay@gpham@hﬁﬂﬂqmgpﬂé?di mittodt #d1 LponL water and 11.3 mL

aceon Rl s1EFnE RO OTE e s B0 37 e SRR Butn otlowed by
dropwﬁs]e 28ilon &2 WenzytCtlEo férmat¥ €03V ALHDN 200 Amed)). OAGES #id Addition, the

To a m xture of 2-chloroaniline (1.02 g, 7.84 mol),
coohngrha,glmsg‘glgoggbamg gédctive iy Girged 3§ ro@n temperatirg for 2 hours. The reaction

m1xtu1ie%\lyﬁ ﬁf/@i/flbe?‘:?f’ (??-} g)Cvd &ch)tr]llf%{tl eﬁle§l% ﬁn%\,gﬂ‘ét?& ZNé%l \?ﬁq_fr ?49 mﬂ) The aqueous
layer addgdactd] arigd ERYAE abex (60 2fl)d, TheddonBIRE] oRdaniddOfRe then dried with

tenperature. The resulting mxture is warned to 55 0C
magnegin stvlfeee filfesed Gndoeansentiied ént yvreum Kihgr eesidgiecisobibigeted to flash

chvormahef GRTHERY T HY Eoed Rt ol BRIl MR e

under vacuumto vyi eI d the hydroxylim noacetanilide
internediate, which is added in snall portions to

Step % ohseliipn o6 dhe Ghrurpiectsd iiptersedatel($29 mg O %88pm§wéhm@h triethylamine
(267 ;5]9, P83 %mg—ﬁ tméh%r%{n%th%le (5.978 mL) is cooled to 0 °C. p-Toluenesulfonyl

chloride (199.6 mg, 1.05 mmol) is added and the solution is stirred at room temperature for 18
hours. The reaction mixture is concentrated in vacuo. The residue is subjected to flash

chromatography column to give the corresponding tosylate (580 mg, 100%).

Step 3: The tosylate intermediate (580 mg, 1.21 mmol) is dissolved in 36 mL absolute ethanol
and 72.7 mg palladium (II) hydroxide catalyst is added. The reaction mixture is stirred under 1
atm H, atmosphere at room temperature for 2 hours. The reaction mixture is filtered through
celite and the filtration is concentrated in vacuo. The residue is dissolved in EtOAc (50 mL),
washed with sat ag NaHCO; (50 mL, dried with magnesium sulfate, filtered and concentrated in
vacuo to yield the S-amine (169 mg, 80%).

Step 4: To a stirring solution of the S-indoleamine (153mg, 0.881 mmol) in 3.1 mL dry ethanol is

added 5-chloroisatin (176 mg, 0.969 mmol) and p-toluenesulfonic acid (16.8 mg, 0.088 mmol).

The solution is stirred at 110 °C for 16 hours in a sealed tube. The reaction mixture is
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reaction m xture i s maintained at bel ow 58 0C
t hroughout the addition. After the addition is
waeeoplizved, the dark-colored nmixture i s heat edPCDEBDHOL053902
for 10 m nutes before cooling down to room
conceh®ABEiAtMER. TErddiduk Uk Subfecledad MAHr @FomBlo@raphy Sdo8enn and further
_ice, swirled, and left to stand for 30 m nutes. The
purifigst e prgicipiteieort eningpeticdeusn thet toegive gompoundal3 @A me$hda.
with water and dried under vacuumto yield
7-chloroisatin as a reddi sh brown powder. SCHEME F:
SCHENME[@I at i on Peépdrition of (1R,3S)-5%,7-dichloro-6-fluoro-3-methyl-2,3,4,9-
, 3S)-5"-Chl oro-3-nethyl -2, 3,4,9-tetrahydrospiro[ b-
tetrahysrpspiiof B-darBolinentid1-imxlol-2° (1H7)-one (333 an8t(¢R,38)-5-ghloro-6-fluoro-3-

ety 2 el ke Crtrgnds ol *aniagel - <ol T EO0PHR (16hr bonat e

(482 ng, 3.92 mmol ) in an ice cooled bath, followed by
dropwi se addition of benzyl cHH§roforpate (0.374 ni, =

2. APPEYPYRe dddr t he €oold,ng b i NO,
re d the reaction t4rred at rodm b

te e N N

eratude for 2 hour®" eaction m xtur€I1s
acidified to pH 2 with concentrated HO and dil uted
with water (40 nmL). The aqueous |ayer is extracted
wth EtOQAc (2 x 60 nL). ,The conbi ned organics are zhen ¢

dri egAlM\/ith magnesi um gt fate, filtered and
concenty ated imvagud TG r eBehipmisaling subjye
2ol um torsghMeo@ Chz

i ntermedi ate C4287°ng) 50%. Step 2 : A $bl ufi omof fhe
Cbz-protected internmediate (320 ng, 0.988 nmol) and
triethylamne (267 nL, 1.93 mmol) in dry

di chl oronet hane (2.78 nL) is cooled to 0 C

Step b-POCLd@eSuinod¢i53 ohinob)i wes addrd. dopyise1to0®, Nrbpthyformamide (15.0

ed.and the solutign s stirre roomt eraure.
mi) of G SE ot e HL S8 e dut o ShuoR SR bR indote G0 &
17.69 @889 in aﬁﬁ‘etﬁﬁﬁrﬂﬁﬁﬁﬂ@(ﬁ@ RiI§GY Btadded Gk ise to the above reaction mixture
chr omat oig[r aphy columm to give the correspondi ng

at -20t°65 yllhgtselt{igBbathyyasreawyed sed thesreadtipn modyieawas warmed to 35 °C, After
one hlgﬁtts gtﬁ'lg‘tsrgiug{oﬁa g?s %o{}%’d %ﬁt%licmnld) béts%ﬁgci %‘;’/oéo\fl%d S(I)cﬁun?i6blly§rbonate and

extracted with ethyl acetate. The combined organic layer was washed with water and then

L 2)R -

concentrated to give 6-chloro-5-fluoro-1H-indole-3-carbaldehyde (3.4 g, 97 %) as a light brown
solid. '"H NMR (500 MHz, CDCl3): § 10.02 (s, 1 H), 8.10 (d, 1H, J = 9.5 Hz), 7.87 (s, 1 H), 7.49
(d, 1H, J= 5.5 Hz).

Step 2: The solution (0.2 M) of 6-chloro-5-fluoro-1H-indole-3-carbaldehyde (4.0 g, 20.24 mmol)
in nitroethane (100 mL) was refluxed with ammonium acetate (1.32 g, 0.85 mmol) for 4 hours.
The reaction mixture was concentrated under vacuum to remove nitroethane, diluted with
ethylacetate and washed with brine. The organic layer was concentrated to give 6-chloro-5-
fluoro-3-(2-nitro-propenyl)-1H-indole (5.0 g, 97 %) as a reddish orange solid. 'H NMR (500
MHz, CDCL): 6 8.77 (s, 1H), 8.32 (s, 1H), 7.58 (d, 1H, J = 2.5 Hz), 7.54 (d, 1H, J = 9 Hz), 7.50
(d, 1H, J=5.9 Hz), 2.52 (s, 3H).
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and 72.7 ng palladium (11) hydroxide catalyst is

added. The reaction mxture is stirred under 1 atmH
wa@tomapdeer e at roomtenperature for 2 hours. TPEI/EP2009/053902

reaction mxture is filtered through celite and the

Step 3:1 AtsoRitiofrofl @cl@l@ﬂﬁﬁ‘—mubﬁi sn{zlnmtr nylJ1€/- rrﬂaledeseo igS 19.63 mmol) in
P di ssol ved in Et OAc , -ﬁﬁgﬁMAth sat aq

NaHCO
tetrahydgofusen (4} imde W Ad Wet—hemwmnsmt ef hthlmmearl@alrawa hydride (2.92 g,

78.54 éﬁ%ﬁngtt%{rﬁ%'dr a%g gt I{hrﬁ Ia%%l ‘% %Hcf ton s ?ﬁci %gr 3 MRurs. The reaction

mixtufe wikleoaniored, 1hd qienclled Sacommg Yo the Bschennetiod. The reaction mixture
ethanol is added 5-chl oroisatin (176 ng,_0.969

was filtaged through gelite snd ﬂ%ﬂwﬁ]éfaéﬁ: icanqentatgd gy 21\G. %@Chiﬁfﬂ%up%lﬂ -indol-3-
yl-l-nf ?%Hiéﬂ%ﬂarhﬁws t7r % i @ 28 10i0GuE %Eovéfr? hggfﬁr Sl“he r}eﬁd&‘ee éJaS Gsed without

e rea ture 1sconce

furtherl Perifi@Siod U1 N3B QM(EM}ﬁd adncty: 3 TR ormtmr @th 6 Hz), 7.32 (d, 1H,
colum and further purified bg preci pitation using

= 1Bz}, o &us eHhe23-3.28i(Ue DR f2d813(3n,(1.L13152n’@? 265%11 1H), 1.15 (d, 3H,
J=6 EME G Preparation of (I
"~ -5',7-dich|oro-6-f|uoro-3-nethy|-2,3,4,9-
tetrahydrospiro[ b-carboline-1,3 -indol-2"(l"i )-one
and ( -chl oro-6-fl uoro- 3-

39)-5
Step t/%ymxwr@ o, M%@hhomct}mwl%{nﬂolc&ybérmﬁbyl -etBylamigp (4.7 g, 20.73

mmolaaS(ﬁchl%r&les%p 11 r(% z&?gsgs ?? n‘h‘lolﬁ% ﬁeé t)m%6 c15c1‘(3 (fgggn%g) 07 mmol) in

ethandt ﬁ752191L§3 wdtdreSluked @FeReIBOWTHE @&Eti‘oﬁf m@ﬁﬂrd’l%!i .cofcentrated to remove
ution of 6-chloro-5-fluorogindole (3 g, 17.69

ethan%éﬂl}ted igh gewhypeqtete madi washed. WtM§tuV9é%d agnroys d¥adfwPselhe organic
r
ovr 8y FORBPRLEL S0 L AR Ay Ryl B SRk Bromatogaphy
(20 %d @hPbadfate A hexanen®d provide thbeofregwhiding rvesmfte 4Sdg,058 &) as a light
i ce _and basified by solid sodium bi carbonate and
yellovgsplidhc Ty ragiematee thay | scaytatedt ivto 1R ecnapiginers oY chisai ehromatography to
pn“ﬂdégger was washed with water and then concentrated to
givé 6-chl oro-5-fluoro-1Hindol e- 3-car bal dehyde (3.4
g, 97 % as a light brown solid. 1H NVR (500 MHz,

: d 10.02 (s, 1. H, 8.10 (d,_ IH, J95HZ)
Comp(?ulgdﬂ ga;n be qw];)taqu np similar Fashion from 5-fluoroindole.

Alternatively 35 and 36 were be prepared in enantiomerically pure form by the following

scheme.

SCHEME H: Alternative preparation of (1R,3S5)-5’,7-dichloro-6-fluoro-3-methyl-2,3,4,9-
tetrahydrospiro[B-carboline-1,3’-indol-2°(1’ H)-one (35)
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(d, IH, J =5.5 Hz). Step 2 : The solution (0.2 M of

6- chl or o- 5-fl uor o- 1H i ndol e- 3- car bal dehyde (4.0 g,
w@000243292pl ) in nitroethane (100 nL) was refl URETIERPZ0D91053902

amoni um acetate (1.32 g, 0.85 nmmol) for 4 hours. The

reaction m xture was concent rabgcﬁ under vacuumto COH

ni t Leedbane, FAilyt eg t h” et hpihinessiiaee &ng H
m T'°t ayer ;\Q@i}ﬁm&DncenHAc
to giye Ioro 501 N 9% e cl N
fl uoro- 3- (2 nitro- propenyl'j-ll—l-lndole (5. O g, 97 % as

a reddi sh orange solid. 1H NWR (500 MHz, CDCl 3) : d

8.77 (s, IH, 8.32(3 e 7.58 (d, IH J = 2.5 OMs
1.6M04c1(d, 1T H, F 9 7.50 (d1 UM, J = 5. %12!8
—s—3HStep 3 sb u‘t”r'ﬁ?ﬁ of L mscl o¢
263Q%h| e 5- f ¢ aOrE-"3N (2- ni t r o- propenyl ) -1 Heli leN(5.0
3¢cP9. 63 mmol) in t'étrahydrofuran (10 nL) was added to
the suspension of Iithiumalumniumhydride (2.92 g,
78.54 mmol ) in tetrahydrofuran (20 nL) at O OC and 7 Cl
then refluxed for 3 hows? The.egaction mFxt SNN@
cobLéti,to 0 C, nagd accordi’ig Lo

e rea xture wasohidtber edC

nef : N
celite and th&'filtrate concentrated to gl ve HO™
2-(6-chloro-5-fluoro-1 Hindol - 3-

yI 1- et hyl - et hyl am ne (4.7 g crude) as a viscous

s A o T ST LB 190D AL m cor
(30mL7) wds ﬁ&’dedl ﬁset@ne“@)z rg 7283 1&19101) hhe th&ﬁlré"ﬁxgas h%atgﬁ t6980 °C. After TLC
1ndlca(qqh thb prqctlmn ms (qgimpkm; thc nﬁx61r¢-|zz)as csplep t4.0 °}$ memmlm@d ¢b pH 11, and

washeﬁp)(/xgla gﬂ‘]gﬁ ]l'l?(f g«'ﬁge?)m/ pfll%s[eh\ws qﬁlﬁqgeé o ?HgZ a&% e;ftsra% |V\51th EtOAc. The

combifed Rt & &@Eﬁsnw&% wWihed with GAtdiERd) bratd dried with Na,SO,, filtered, and
p-t ol Uenesul phonic acid (394 ny, 2.07 mol) in ethanol

conceitrBedr Thenessidue fwasxmutifiedewith gdhromalthgapblaﬂ’fvtmieum sethar dEtOAc 1:1) to

give KRG RR T GRS BR Br r Ae S ettt Rl s e Tah vellow sotid
(1.2 g0V BRRietd).

Step 2: 2-Acetylamino-3-(6-chloro-5-fluoro-1H-indol-3-yl)-proprionic acid (2.5g, 8.4mmol) was
dissolved in aqueous NaOH (1IN, 10 mL) and water added (70 mL). The mixture was heated to
37~38 °C and neutralized with HCI (1N) to pH 7.3-7.8. L-Aminoacylase (0.5 g) was added to the
mixture and allowed to stir for 2 days, maintaining 37-38°C and pH 7.3-7.8. The mixture was
heated to 60 °C for another hour, concentrated to remove part of water, cooled and filtered. The
filtrate was adjusted to pH 5.89 and filtered again. The filtrate was adjusted to pH 2.0 and
extracted with EtOAc. The combined organic layer was dried over Na,SQOy, filtered, concentrated
and the residue was purified with chromatography (petroleum ether /EtOAc 1:1EtOAc) to give R-
2-acetylamino-3-(6-chloro-5-fluoro-1H-indol-3-yl)-proprionic acid as a light yellow solid (1.2 g,
48% yield).
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| ayer was concentrated to give a brown residue, which

was purified by silica gel chromatography (20 % et hyl
wa@embas®2i n hexane) to provide the correspondi PQI/EP2009/053902

racemate (4.5 g, 56 %9 as a light yellow solid. The

Step 3 qu%&@la\ﬁ@ﬁos adh@drscs flaée- ﬁﬂ%@mn}n gfazmnhya&@l(l 2l g, 4.0 mmol)
chr omat ogr ap provi de 35. npound” 3

was disisolaed én H@l N,,u h@ Inafp) and ltho mlmrumrﬂisatﬁd dorreflwxidpe 4 hours, and then
conoop Bl PEANR Rl R 8 LR S, spaprcd o s

to remotEiater And ﬁGleTH@fdsid%e e F@l@fe@tuh@él‘ xﬂfcu{uh and then dissolved in MeOH (20
7-di chl oro-6-fluoro-3-neth 4, 9-

mL). %Qe'thﬁ abljtion sys adt{iqﬁt drapwise |S|Q,C1b (ng mlp &03 mpnqi)ati)°Goaad the mixture was
S T f_6-.chl
stlrred( flrg‘élgpAh? éerroﬁ%glall )%9 g(ﬁltaflexﬁtg% r(:ilaﬁen Iw% %1s§olxc<%1_{1 ?%@X?t%r (40/10 mL)

and Nwﬂsaactd@d LE1S@ m6l) (Whs adged B6xtdniid Upohltasificktion,eBoBO (1.2 g, 5.5
heated to 80 C. After TLC i ndi cated the reacti on was

mmol)asidsi af € °Crand aHoxtedrte shiast raown tannesatorecAfies (iliGandieaged the reaction
was ﬁmsh%i_| ﬁéﬁc?v@é%p%ﬁ%%&an dg\éé)XFar 2, thl%%ﬁ@(&{é%% V%a&?rama with EtOAc.

The c@rﬁﬁihledl eﬁigaﬁii@ BlYiefs Waneewsshee r\ﬁltHV&&l&&daﬂ& brinapali-@d vainld Na,SO,, filtered,
ed with Na2SO4, filtered, and concentrated.
concemr?éﬂi @ﬁp tha aesigus war purified wiith phrematnasardiyr@gtrgleum ether /E{OAC: 5/1) to

give Iég%rrt %Hlfogc:gc%%ggl?@ﬂo%g6 %hlé}(%-ﬁ-cﬂu%(y THFLndol-?-yg)_-}gerB)g%r}lg pac1d methyl

acetyla uor o-
ester 4601y, 81%0jielddsr Bstepght yel l ow solid (1.2 g, 37%yield).
Step 2 : 2-Acetyl am no-3-(6-chloro-5-fluoro-1
Hindol -3-yl)-proprionic acid (2.5g, 8.4mmvpl) was

Step @h %ohvgﬂuﬁ&l RAUROUS AL b Nondmd--(BRHINBIsEAu A Lindol-3-y)-

The m xture was heated to 37-
proprlmsutacai nmdtyl wisteh (H8mg,| NPmnwlp it drBethe8 (20 mL) was added portionwise

I as 5.9).was. added t
LiAH5 O 5% 53 nier) o B S byt e Ren sl e 2pup Afer TLC
indicatbd3he/ reﬁctlc;lfh@aﬁﬁﬁffsh'éd? tW¥E@ixture was cooled and carefully quenched with Na,SOs.
The mixture was filtered and the filtrate was washed with saturated aqueous NH4Cl and water,
dried with Na,SO;,, filtered, concentrated to give a crude product (400 mg), which was used

without further purification.

Step 5: To a solution of the crude product (400 mg, 1.2mmol) and Et;N (0.3 mL, 2.2 mmol) in
CH,Cl, (5 mL) was added MsCl (160 mg, 1.4 mmol) dropwise at 0 °C. The mixture was stirred
for 2 hours at room temperature. After TLC indicated the reaction was completed, the mixture
was washed with water and brine, dried with Na,SQO,, filtered, concentrated and the residue was
purified with chromatography (petroleum ether/EtOAc 5:1) to give methansulfonic acid (R)-2-
tert-butoxycarbonylamino-3-(6-chloro-5-fluoro-1H-indol-3-yl)-propyl ester as a light yellow
solid (300 mg, 57% yield, 2 steps)

Step 6: To a solution of mesylate (300 mg, 0.7mmol) in dry ether (20 mL) was added portionwise

LiAlH4 (55 mg, 1.4 mmol) at 0 °C. The mixture was stirred at room temperature overnight. After

TLC indicated the reaction was finished, the mixture was cooled and carefully quenched with
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heated to 60 C for another hour, concentrated to
renove part of water, cooled and filtered. The

wo pdobnzoer was adj usted to pH 5.89 and filter edPEmBEPI009/053902
The filtrate was adjusted to pH 2.0 and extracted with

Nazs(%aﬂé@ 04911{(??% wwas eié&@&j R SR IGral AV wX‘@%d Fileshnaden 4 aqueous NH4C1 and

concentrated and resi due
water,puriefli edthwi WipS€Ehy dfilidredyr aphsentjaekdr aindunhet tesidué Em@AC purified with

chromlogEnty s GD Het EAPAF 9D P SFoL(D) Re rsbloresSyyarpidfindol-3-yD-
-met@@%%lﬁ&dr%rﬁ& a%ld z‘eﬂftButMeésJ[e?Ws §‘Pi%h6éye§ll%\xzso@1d éﬁ&? g, 87‘710 yield).

- 2-acetyl am no- 3 chl oro-5-11 udr o-
Hindol -3-yl)-proprionic acid (1.2 g, 4.0 mTDI) was

step o UG 9 (5t o tine sl Saeier Sobl TR BRdL Boamic acia

tert-bul @l 888200 0n g0 6 WRS0AddedCl/Mddie ([@%W@a@@ﬁ'rred at room temperature.
concentrated to dryness to renove water and HC . The

After Té& thdkcaigaks ther reectiamubes fiashedmttenthixthen wab wotenémtadnto remove the

solven&'vglo_th%fesugl‘%w?ﬁqagiflfcﬁ] E{Sgl Lé%dnaﬂb a{la adde d r % ug?lllzgevalth saturated

NaHC©)Y b HHIBLY, Adt@En eepRYe with BOAENhe c"ohﬁnﬁ&lsd) Hﬁc"fﬂﬁses were dried
di ssolved in THF/ water (40/10 nlL) and NaHCO3

with NabSQsnfiséred weencantdased porgiveoawirsée (Dpbtb-pllsior ﬁélupmw?H-mdol 3-yl)-1-
C d all dt
methy BRIttt fofihodisderaried re AIC AR cat ed the

reaction was finished, Et OAc was added and separ at ed
and the aqueous |ayer was extracted with Et OAc. The

Step & drtbi nelation @a iSk2 ergbloso-Aeffuorovd shiadolnp tyh- bvmeéhyleﬂﬂwlamme (120 mg,
0.5 mipph Wi St Bt PR s lopO SHFG agh By B Pict Rl Ts0H (8 me,

0.04 n{rA6!) I'THeaHR@E Rk hekie@Nca s&fidd tub@ afl ME°C for 16 hours. After TLC indicated
R-2-tert-but oxi‘/‘car bonyl am no- 3- (6-chl oro-5-fluoro-1/-/

the reacting gias Finjshpd,she prixtyrd wa%@qoaeqmﬁqm@gta@d Abe repidigiwas dissolved in
I IR N T RO R e p—

and tHedfdsrdBeYis pfifigd At ehidéiatb JFESHIY (pedletin (eﬂﬁ:Q’MDAc 5:1) to give 36
1.2mmol) in dry ether (20 nmL) was added portionw se
(150mg, 64% yield over two steps).

EXAMPLES
The invention is described with reference to the following examples. It is to be appreciated that
the invention is not limited to these examples. Where not otherwise designated the compounds of

the invention are in free base form.

Example1  3-(1H-Indol-3-yl)-1-methyl-propylamine

NH

41



LiIAIH4 (92 ng, 2.4 mmol) at 0 C. The m xture was
heated to reflux for 2 hours. After TLC indicated the
wo eaoti3om was fini shed, the m xture was cool edp@mn@P2009/053902

careful ly quenched with Na SO4. The m xture was

filtered and the filtrate was washed with saturated

aqueous NH d and water, dried with Na2SO4, filtered,

The tittoemeprundineay heoprgpared frouy 4 padsddot)-fuao2rogE acethiliolg to Scheme A.

was used without further purification. Step 5 : To a

solution of the crude product (400 ng, 1.2mol) and

3-(1Hﬁhabl-$i%g31-methﬂ-&owmxﬂmhnI@FNQPZ (360 WDz, \BMSBldRE & 10.71 (s, 1H),
MsCl (160 , 1.4 m’mlgs dropwise at 0 C. The m xture
7.50 (dhal= 913 Hr.cld Tk 331 4dhbure] He, Fabrm 0tthdiadbite, 1 &4 fide/ = 8.1, 1.5

e LRI 47, SIEL 100, R S R DR 30002 0.0 .5

Hz, 3HY; M (ESt) nzorgsengviabed and the residue was purified
wi th chromat ography (petroleumether/EtOAc 5:1) to
gi ve net hansul fonic acid (R)-2-

2erd - byt rbonyl am np-.3-.( 6: chl or o- 5-f | uor o- 1H i ndol
Exa“‘P%-{A )2'6%%?‘02?}"& 'a‘ffc,quy‘?‘?‘éﬁla‘%‘é‘fﬁ| ow sol i d (300 g,
57% vyield, 2 steps) Step 6: To a solution of nesylate
(300 ng, O.7mmol) in dry ether (20 nL) was added
portionwise LiAIH4 (55 ng, 1.4 ) at 0 C. The
m xture was stirred at roomt rat ure overnight.
After TLC indicated the {on Was finished, the
m xture was cool ed and W |y quenched withNa SO4.
The m xture was filtered andHt he filtrate was washed
with saturated agqueous NH C and water, dried with
Na2SO4, filtered, concentrated and the residue was
The ti@g:r%étﬁﬁ)gm Irbgy Igréa%gg{rg ra?ﬁql}glln%,p@t .F%lt?e ue(TA(i%gll%gtE'é %g‘l%e or analogous
synthekicitéthalquds ¥d/or shbsttiyd wethjtbinatic@rdagemte acid t r
-butyl ester as a light yellow solid (200 ng, 87%
yield). Step 7 : A solution of

- 2- (6-chl oro-5-f | uor ozl )
(L Sl SRN S HBLTHANMR, Q00 Mz BMSO: 8 179/ 11D, 751
(d, J =€B8 &1z, (B9.07.30(dd)J6 TBDd.Y HA) 1HY 7.Me @] AL10.1HL3, WBS7.04 (td, J=7.8, 1.2

stirred at room tenperature.
Hz, 1H), 6.95 (td, /= 6.9, 0.9 Hz, 1H), 3.07 (m, 1H), 2.62 (m, 2H), 0.98 (d, J = 6.3 Hz, 3H); MS

(ESI) m/z 175.0 (M+H").

Example 3  3-(1H-Indol-3-yl)propylamide

H,N

Iz

The title compound may be prepared from 3-(1H-indol-3-yl)propanoic acid according to Step 1
of Scheme B.
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After TLC indicated the reaction was finished, the
m xture was concentrated to renove the solvent. To the
wo e@pdsm2ivas added Et OAc (501L), and the m Xt UPET/RBE09/053902
neutralized with saturated NaHCO3 to pH 8~9, and then
3- (lﬂemmtﬁ)i)mpylanﬁﬂ@d{ NMR (B@(DTMH‘rgd)MS@a&H)CS p(blasgs IHQ,r B52(d,J=9
dried with filtered, concentrated

Hz, 1§}, Jf (@t)]??@é'll%m%ﬂé_lg-l} S0 (G D). 7 096,54 (m, 31D, 62 373 U, 1H), 2.90 (¢, J
B 8’1V'T\/I-|Hfgou’t2 %Hr/t %erﬁ%%l%% %Z\{I@ﬁi@ﬁé{)’?l%b?&[ Wxglsﬁti on of

(5)-2-(6-chloro-5-fluoro-1
H- i ndol | -met hyl - et hyl amine (120 ng, 0.5 nmol)
Example 4 Oﬁ'(@iéﬁq(’lﬁ/a@) -RERRMAmING | or 0i satin (90 ng, 0.5
nmmol ) and p-TsOH (8 ng, 0.04 mmol ). The m xture was
heated in a seal ed tube at 110 OC for 16 hours. After
TLC indicated the reaction was ftMi,shed, the m xture
was cool ed and concentrated. The residue was dissol ved
in EtOAc (20nL) and was ith NaOH (I N) and brine,
dried with Na SO4, filtd goncentrated and the
resi due was purified w th#€hNomat ogr aphy (petrol eum
ether/EtOAc 5:1) to give 36 I('150rrg, 64% yi el d over two
steps). EXAMPLES The invention is described wth
reference to the follow ng exanples. It is to be
The tidlp pompoaideniay batprdplaeedi finve 3t (16Rindsl-Bot )propandechcidadcheting to Scheme
exanpl es. Where not otherw se designated the conpounds
- of the invention are in free base form Exanple 1
3- (1H3r1{d%i"3n,fi %aﬁhﬁe"m' 366 QBML ABMKRINS): b1 1d Bl (s, 1H), 7.50 (d, J =
conpou be prepared rom
7.5 H4- ](H)—|-713|2d(®d1 Byl8)4 .8 &iz; 2HoNe0&¢d.of dilng Hzp 1Bghene (W, J = 8.1, 1.2 Hz,

1H), § 5 (i 0 M2 Q@Oﬁg?@zﬁ % B o 3R SV ESD) mrz 175.0

(M+Hrftg,731(d J = 8.1 He, 7.08 (d, J = 2.1 Hz,
IH), 7.04 (td, J = 8.1, 15HzIH) 6.95 (td, J =
7.2, 1.2 Hz, IH), 2.81 (m IH, 2.70 (m 2H), 1.61 (m

Exam%ll_g 5 1 I?—%lélﬂhdb]l-b':-ys'-psropyl]-methyl—amine

=

The title compound may be prepared according to Scheme B using the same or analogous

synthetic techniques and/or substituting with alternative reagents.

[3-(1H-Indol-3-yl)-propyl}-methyl-amine: 'H NMR (300 MHz, DMSO-dg): 6 10.72 (s, 1H),
7.49 (d, J= 7.8 Hz, 1H), 7.31 (d, J = 8.4 Hz, 1H), 7.08 (d, /= 2.1 Hz, 1H), 7.04 (td, /=6.9, 1.2
Hz, 1H), 6.95 (td, J= 6.9, 1.2 Hz, 1H), 2.69 (t, J= 7.5 Hz, 2H), 2.52 (t, /= 7.5 Hz, 2H), 2.28 (s,
3H), 1.76 (m, 2H); MS (ESI) m/z 189.0 (M+H").
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Hz, 3H); M5 (ESI) mz 189.0 (M+H+). Exanple 2
2-(1H 1 ndol -3-yl)-1-nethyl-ethylam ne The title
wa@eovpaseel may be prepared according to Schenme BCT/EP20g9/053902
the sane or anal ogous synthetic techni ques and/ or
Exampldst i gy LHGdN-BHIRbuglaalineve reagents.
2-(1H I ndol -3-yl)-1-net hyl -et hyl am ne: 1H NVR (300
MHz, OMSO-d6) : d 10.79 (s, IH), 7.51 (d, J = 7.8 Hz,

IH), 7.33 (dd, J =7.8, 0.9 Hz, Ifh, 7.1 1(d, J =21
Hz, IH), 7.04 (td, J = 7.8, 1.2 Hz,” IH), 6.95 (td, J =
9, 0.9 Hz, IH), 3.07 (m | 2.62 (m 2H), 0.98 (d,
6.3 Hz, 3H); MBS (ESI) mZ 175.0 (MrH+) . Exanple 3

e\\The title conpound may be

6.

J =

3- (1H1 ndol - 3-yl ) pr opyl
pre | ) propanoi ¢ acid

pared from3-(l Hind N
according to Step 1 of Scherte
B.3-(lItf-Indol -3-yl)propyl am de: 1H NVR (300 MHz,

DVMSO-~ 5) : d 10.73 (s, IH), 7.52 (d, J =9 Hz, |IH),

. 3 - . . .
The tlgl.eoéo_n(. élz‘rld‘(]nrhay Sfﬁ)apﬁé%argg a(%g&'ﬁ}n}% {'CD g.c%eégt(gtﬁ’ %ﬁlngl_%l.e 1sar|_nlze’ or analogous
syntheZileltechBiqhies gnd/odsubstitubngiwith2iernah®e (dagents.m z 189. 0

(MtH+) . Exanple 4 3-(1H 1 ndol-3-yl)-propyl am ne The

title conpound nmay be prepared from

- i il VP I =

OB B ORA Ut SRR L7 LTI Py (0.7
Hz, 1H),d.300(d7 ¥ X 3.5 M) H)7798 (Ad] =2.t Hz, 3HHz7.04 d, J7= B8, {2d]z, 1H), 6.95

(td, J%giﬁ, § :Jz4H_z,g1:}f)3 b%7 4, % 7.5 }1§z8 2%8’9%%? l?td}'=§6.§'i¥, ;ﬂ)}d &5 2{2}3 2H), 1.41 (m,
2H): M%ESBW@@M%(P?{HH@;Z 59 (m 2H), 1.71 (m 2H; M

(ESI) 'mz 175.0 (MtH+) .
Example 7
5’-Bromo-3-methyl-3.4,5,10-tetrahydro-2 H-spiro|azepino|3,4-b]indole-1,3’-indol]-2°(1’ H)-
one (1)

Br

Cr Y

&

Compound 1 may be prepared from 3-(1H-indol-3-yl)-1-methyl-propylamine according to
Scheme C.

5’-Bromo-3-methyl-3,4,5,10-tetrahydro-2 H-spiro|azepino[3,4-b]indole-1,3’-indol]-2 (1’ H)-
one: 'H NMR (600 MHz, DMSO-dg): 6 10.45 (s, 1H), 9.98 (s, 1H), 8.14 (s, 1H), 7.46 (d, /= 8.4
Hz, 2H), 7.26 (s, 1H), 7.16 (d, J = 8.4 Hz, 1H), 6.70 (t, /= 7.2 Hz, 1H), 6.95 (t, J= 7.2 Hz, 1H),
6.87 (d, J = 8.4 Hz, 1H), 3.89 (bs, 1H), 3.11 (m, 1H), 2.87 (m, 1H), 2.07 (m, 1H), 1.65 (m, 1H),
1.05 (d, J = 6.6 Hz, 3H); MS (ESI) m/z 397.0 (M+H").

Example 8
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Exanple 5 [3-(1H1ndol - 3-yl)-propyl]-nethyl-am ne The
title conpound may be prepared according to Schene B

wasing3be sanme or anal ogous synthetic techni QREBEP2009/053902
and/or substituting with alternative reagents.

’_ fl 5(1° N
5 Chm@%@?fgﬁfm t}trﬂngdbd-iﬂrs?iﬂwze@mdrw b]iﬂdiilé?l G%cl} 2°(I’H)

one(2)H), 7.31 (d, J =8.4 Hz, IH), 7.08 (d, J = 2.1 Hz,
IH), 7.04 (td, J = 6.9, 1.2 Hz, IH), 6.95 (td, J =
6.9, 1.2 Hz, IH), 2.69 (t, J =7.5 Hz, 2H), 2.52 (t, J
= 7.5 Hz, 2H), 2.28 (s, 3H) . (m 2H); M5 (ESI)
mz 189.0 (MtH+) . Exanple 6
4- (1H 1 ndol - 3-yl ) - but |t| e conpound may
be prepared accordi ng @ efre B #4sing the sane or
anal ogous synthetic techni dTQes Nand/ or substituting
with alternative reagents. H
4- (1H 1 ndol - 3-yl) -butyl am ne:p 1H NVR (300 MHz, DVMSO-#
6) : d 10.71 (s, IH, 7.49 (d, J =7.5 Hz, IH, 7.31
Comp(aind 2 may b ptpardd-iceoing t¢ $chdme Qudingithe kafhe o7 .ad4logous synthetic
td, J =7.8, 1.2 Hz,
techmgp‘l_ﬁs ané/%ﬂl(s?ftutwgwlghk gltq:é_gtinmageg 56 (t, J = 6.9 Hz,
2H), 1.65 (m 2H), 1.41 (m 2H); M5 (ESI) mz 189.0
(M+H+) . Exanple 7
5’-CthroBr—mcﬂl)a—%5h9+tet$ahyc5ro1wtspinomphm{2 -b]indole—l 3’-indol]-2°(1’H)-

one: }ﬁ&k@ﬁgﬁog@ﬂ%[@\aﬁgﬁ% éjg gaéﬁ,e]c}ﬂg &fﬁ b 21882812 11815 46 (dd, 7 =

6.6, 1§H21Fﬂﬂ) ¢92(§d)()‘=) 8l1; mtmnmr oAy (ﬁ{nzm @96%dQH9 4.91 (d, J=8.1 Hz,
Br ono- 3- e -3,4,5,10-tetrahydro-2

1H), 3«&)(ﬂtbo{ﬂa)z épllln(@i 3, 2186|(m;IdHéf2 97 . il Hkol. $4 gm; 1H), 1)04 (d, /= 6.6 Hz,
3H); MS (ESI) m/z 352.0 (M+H").

Example 9
5’-Fluoro-3-methyl-3.4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3’-indol]-2°(1’ H)-
one (3)

F
\ N
N
HO” N
H
3

Compound 3 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

5°-Fluoro-3-methyl-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3’-indol]-2° (1’ H)-
one: 'H NMR (300 MHz, DMSO-dy): § 10.32 (s, 1H), 9.91 (s, 1H), 8.14 (s, 1H), 7.45 (dd, J =
6.6, 1.8 Hz, 1H), 7.19-7.06 (m, 2H), 7.03-6.90 (m, 3H), 6.88 (dd, /= 8.7, 4.2 Hz, 1H), 3.92 (m,
1H), 3.13 (m, 1H), 2.88 (m, 1H), 2.07 (m, 1H), 1.63 (m, 1H), 1.05 (d, J = 6.9 Hz, 3H); MS (ESI)
m/z 336.0 (M+H").
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one: 1 NWR (600 MHz, DMSO-d ) : d 10.45 (s, IH), 9.98
(s, IH, 8.14 (s, IH), 7.46 (d, J = 8.4 Hz, 2H), 7.26
W@ 3009h34921 7. 16 (d, J 8.4 Hz, IH), 6.70 (t, J =PAREP®WN9/053902
IH, 6.95 (t, J =7.2 Hz, IH, 6.87 (d, J = 8.4 Hz,
Examkl)103 89 (bs, IH), 3.1 1 (m IH), 2.87 (m IH), 207
IH), 1.65 (m |H, 1.05 (d, = 6.6 Hz,

3H) ;
3- met(lﬂs},)l,Sgﬂ{()zteggl‘hy r((-m-mxro[a@mn?{ﬁ&ei-b]mdole-l 3’-indo] 2’(1’H) -one (4)
85' - Brono- 3- net hyl - 3, 4, 5, 10-t et r ahydr o- 2
H spi ro[ azepi no[ 3, 4- b]|ndol e-1,3 -indol]-2" (1" H- one
(2) 2 Conpound 2 may be preparkegd according to Schene C
()

and/or substituting w
- Chl or 0- 3- et hyl - 3, 4,571 3
-Spl ro[ azepi no[ 3, 4-Z"] 1 ndol@ I ' -indol]-2'(I" )- one:
1 NWR (300 MHz, DMSO-"): d 10.43 (s, IH), 9.95 (s,
IH), 8.25 (s, IH), 7.46 (dd, 4 = 6.6, 1.8 Hz, IH,
7.32 (dd, J =8.1, 2.4 Hz, IH), 7.16 (m 2H), 6.96 (m
Comp@isd 46n9}1b¢ qb;repﬂtred &cordizg td MpherBe §ouging thadpame ot amalpgpus synthetic
1.64 IH), 1.04
teChmtl‘g‘QS aﬁ“?ﬂi’f éu‘é%b&mgé’%ﬁh al%é“%’f—%l@@?ﬁ? 352. (m(l\mm) :
Exanple 9
5' - Fl uoro- 3-net hyl -3, 4,5, 10-t etrahydr o- 2H spi r o[ azepi n .
3-MethyB3 4,3:10- tedmlwdm%H-smdmﬂa]lelﬂh(’[BA plindele-1¥yinGol23(INH)dne: H

R 300, RE BSOS TR a7 € DRECRARD o LR ot G30g 7 =72 1o

1H), msuﬂlél(ineamt'r U@iérSQa(%fS‘HS) 4.16- 407 m, 1H) 278 2.53 (m, 2H), 1.94-1.75 (m,
Fl uoro-3-met hyl -3, 4,5 10tetra

2H), 1l—$3s(d|,!6[6a(2131|51 MI@%MFI(E(SJ)) ryzB,18:0( -2' (1 -

Example 11
5°-Bromo-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2°(1’ H)-one (5)

NH Br
O\ O
o>y
H
5

Compound 5 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

5’-Bromo-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2’(1’H)-one: '"H NMR (300 MHz,
DMSO-dg): 6 10.56 (s, 1H), 10.47 (s, 1H), 8.17 (s, 1H), 7.44 (m, 2H), 7.18 (s, 1H), 7.17 (d, J =
7.8 Hz, 1H), 7.00 (m, 2H), 6.89 (d, J = 8.4 Hz, 1H), 3.57 (m, 1H), 3.09 (m, 1H), 2.76 (m, 2H);
MS (ESI) m/z 369.0 (M+H").

Example 12
5°-Chloro-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol]-2°(1’ H)-one (6)
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one: 1H NMR (300 MHz, DVMSO-” ) : d 10.32 (s, IH, 9.91
(s, IH, 8.14 (s, IH), 7.45 (dd, J = 6.6, 1.8 Hz, |IH),

WO 209472906 (m 2H), 7.03-6.90 (m 3H), 6.88 (dBCT/BP2009/053902
8.7, 4.2 Hz, IH, 3.92 (m IH, 3.13 (m IH, 2.88 (m
IH, 2207 (m IH, 1.63 (m IH, 1.05 (d, J = 6.9 Hz,
3H); M5 (ESI) mz 336.0 (M+H+) . Exanple 10
3-methyl-3,4,5,1 O-tetrahyd o-&?-spi ro

[ azepi no[ 3, 4- b] i ndol e-' “\ndolf=2& t(I 'Sl—?q-onec( 4) 4
argd actondifig to Scheme C using

Conpound 4 may be prep
t he sane or anal ogous syntH@ i'el"t echni ques and/ or

substituting with alternative |Heagent S.
3-Met hyl -3, 4, 5, 10-t et rahydr o-2
-spiro[ azepi no[ 3,4-6]indole-I,3 -indol]-2"(1" )-one:
Compdinhd\iyiRn430€ phdparedDMBGrM)g tal StHerid ( 8sing the sdifle 5D afislpgous synthetic
AH, 31 (s, IH), 7.50 (d, J 7.2 Hz, IH), 7.25-7.16
techniqygs 32360,1‘ sybsgigtigagiithy %Her%a(laV,e rageRlS4. 07 (m I H),
2.78-2.53 (m 2H), 1.94-1.75 (m 2H), 1.33 (d, J = 6.0
Hz, 3H ppm M (ESI) mz 318.0 (M+H+) . Exanple 11
5°-ChlbroB;3#0-t2trahsdidspiro[frboydiotiapil;3findol]-2°(1’ H)-one: 'H NMR (300 MHz,
b-carboline-1,3 -indol-2'(l" fi0O-one (5 5 Conpound 5
DMSGrdy): Bel ot efar B0, Ho&H(wilhh, 747$6néme’ & i 1hh, V3 @dnd = 8.1, 2.1 Hz,
ngl_o t i echpi St i i pg
1H), Ao @g*l 0533z S '2?2 g(‘g‘hgsff?i‘}ﬁz‘ﬂ?ﬁ),aﬂ% O, SHOSEHE Y41 PD 8.1 Hy, 1H),
3.59 (1, 118y,Gm2- (20,3 H), 980 €int aHY,AVISEBBT)0f/z 324.0 (M+H").
b-carboline-1,3 -indol-2"(I" )-one: 1H NWR (300 MHz,
DVSO-J ) : d 10.56 (s, IH, 10.47 (s, IH), 8.17 (s,
2 7.44 (m 2H), 7.18 (s, IH), 7.17 (d, J = 7.8 Hz,
ExamPEgP 7.00 (m 2H), 6.89 (d, J = 8.4 Hz, IH), 3.57 (m
5’-Chior~3- et/ 1-2(8,4,0 e traBy dios pivo Rl rboline-1,3’-indol-2’(1’ H)-one (7)

NH Cl
(15
o™y
H
7
Compound 7 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

5°-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2°(1’ H)-one: 'H NMR
(300 MHz, DMSO-dy): 6 10.45 (s, 1H), 10.42 (s, 1H), 7.43 (d, /= 7.2 Hz, 1H), 7.31 (dd, J = 8.4,
2.4 Hz, 1H), 7.16 (d, /= 7.2 Hz, 1H), 7.03 (d, J = 2.4 Hz, 1H), 6.99 (m, 1H), 6.92 (d, J = 8.4 Hz,
2H), 3.93 (m, 1H), 3.05 (d, J= 6.3 Hz, 1H), 2.79 (dd, J = 15.0, 3.6 Hz, 1H), 2.41 (dd, J = 15.0,
10.5 Hz, 1H), 1.18 (d, J = 6.3 Hz, 3H); MS (ESI) m/z 338.0 (M+H").

Example 14
5’-Bromo-3,4,5,10-tetrahydro-2 H-spiro[azepino[3.,4-b]indole-1,3-indol]-2°(1’ H)-one (8)
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M5 (ESI) mz 369.0 (MrH+) . Exanple 12
5'-Chloro-2, 3,4, 9-tetrahydrospirof
wh2mankmobi ne-1, 3" -indol]-2" (1" H)-one (6)6 Conpor/RP2069/053902

may be prepared according to Schene C using the sane

or anal ogous synthetic techpiques and/ or substituting

with alternative reagent Br
-Chloro-2,3,4,9-tetr]
-2'"(1'H)y-one : 1H N

y-carboline-1,3" -ind
OVBO-d6) : d 10.57

(s, IH), 10.48 (s, IH), 7.89°(8, J = 7.2 Hz, IH), 7.32
(dd, J = 8.1, 2.1 Hz, IH), 7.19 (d, J = 7.8 Hz, IH),
7.09 (d, J =2.1H, IH, 7.6 (m 2H), 6.95 (d, J =
8.1 Hz, IH, 3.59 (m IH, 3.12 (m 2H), 2.80 (m IH);

Compwgn(x Egngy ht prquzpdoaqcmdmg to SEkemne |Ceum3g ‘the same or analogous synthetic
tetra ydr ospi ro[ b-carbol i ne
teChmg'ieS?nd/%ﬁa%lfsu X’ﬂfh ac‘)lﬁaimd(ﬁ?/)e r‘?agégrrpound 7 may be
prepared according to Schenme C using the sanme or

anal ogous synthetic techniques and/or substitutin )
5’-Bregne3,4a5.1 etefahydror ypinofazepino[3,4-b)indole-1,3’-indol]-2° %I’H)-one: H

NMR %1005%1% Vel il‘Xbl)o s3pd k) ‘f(ﬁ\“r\lg(‘% Sk %&}é&% (d9=2.1He,

1H), 7d161(ad45 66, 1lﬂ{z 11@3 627((&1, 21 6.89 (#3 (8l4 HE, THJ, 24<Hzm 1H), 3.01 (m,
}qu M(So@ 2.4, Hz, IH), 7.16 (d, J =

3H), 1198 (m, 3f); S(IH%/ZJS%OZ(MHFIE) IH), 6.99 (m IH), 6. 92

(d, J = 8.4 Hz, 2H), 3.93 (m IH), 3.05 (d, J =6.3

Hz. IH), 2.79 (dd, J = 15.0, 3.6 Hz, |H), 2.41 (dd, J

Examplelfs 05°-C8ldrot#3,4)5t8),11-hexdhyddtospirefafocindfid 4-Hdold4b,3’-indol]-

2’(1’E§Eosnle)(95ﬂz 338.0 (MtH+). Exanple 14

Cl
%5
N
HO™™N
H
9
Compound 9 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

5°-Chloro-2,3,4,5,6,11-hexahydrospiro[azocino[3,4-b]indole-1,3’-indol]-2’ (1’ H)-one: H
NMR (300 MHz, DMSO-dy): 6 10.54 (s, 1H), 8.45 (bs, 1H), 7.47 (d,/=7.8 Hz, 1H), 7.43 (d, J =
2.1 Hz, 1H), 7.33 (m, 2H), 7.05 (m, 2H), 6.96 (m, 1H), 2.54 (m, 1H), 2.40 (m, 3H), 1.39 (m, 4H);
MS (ESI) m/z 352.0 (M+H").

Example 16

1'-Benzyl-5'-chloro-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-blindole-1,3'-indol]-2'(1'H)-
one (10)
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5'-Brono- 3, 4,5, 10-t et rahydr o- 2H spi ro[ azepi no[ 3, 4-b]in
dole-1,3 -indol]-2" (1" H-one (8)Conpound 8 nay be
w@e@pasmell accordi ng to Schene C using the sanmePOI/EP2009/053902
anal ogous synthetic technlques and/ or substituting
with alternative reagents. romogB* S
| O tetrahydro-1. -spir i ndole- | ' -indol
| * Oone: 1H NWR (3 : ,
IH, 10.1 1 (s, IH), 7. 7.26 (d, J = 2.1
Hz, IH), 7.16 (dd, J = 2V, IH), 6.97 (m 2H),
6.89 (d, J = 8.4 Hz, IH), 3. (m IH, 3.01 (m 3H),
1.98 (m 2H); M5 (ESI) mz 383.0 (MtH+) . Exanple 15
Comp@un(ﬁﬂ) Qﬁ%r Be §reﬂ ar%d chh(I)rd t@hS(éHeﬁﬁep(C nRIndZ0e isivk 3)r4mfﬂo]gbus synthetic
ndol e- - i ndol 2'(1"#)-one (9) 9 Conmpound 9 may be
technignesypmd sahs@@rtmgn@th altgoifepge@entt ng t he same or
anal ogous synthetic technlques and/ or substituting

with alternative reagents. -Chloro-2,3,4,5,6,1
1'-B hos6-3505,11 0-tétRA rﬁm ire]dZepiof3,4- dolenﬂgi-iu&i -2'(1'H)-
o H)-one: NI\/RE’?OO s O{/BCg o b?m 4’( 2" (H)

\
one: H—I)TMIB(WQ MH&, DMQ)O d?) ﬁ'lo(lé (s.J11, 7.48 (din |7Q)Hz,71H|)37(3¢} (m, SH),

7.29 (MH?Z]%SLF ¥ }_l}{z gﬁ)t(;“?(s n%%H).dgFD? 21%931555‘( %%@4%’ @Hﬁé 6Mdd, /= 77.1,

16.2 HA3H), 31512(&52{}?3(0M’(hHBH) Eaamml BIE6S (ESI) m/z 429.0 (M+H).
" - Benzyl -S' -chloro-S"M"O-tetrahydro”. fir-spirolazepin
ol S*-filindole-17"-indoll~X"ZOne (10)10 Conpound 10
Examgﬁyl e prepared according to Schene C using the sane
anal ogous synthetic techni ques and/or substituting

(15,39)13' }CRbE &3 QB My nRANENL 3, 4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one (11)

11

Compound 11 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

(15,35)-5'-Chloro-3-(hydroxymethyl)-2,3,4,9-tetrahydrospiro[ B-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (300 MHz, DMSO-d): & 10.49 (s, 1H), 10.45 (s, 1H), 7.45 (d, J = 6.9 Hz,
1H), 7.33 (dd, J = 8.1, 2.1 Hz, 1H), 7.17 (m, 1H), 7.07-6.91 (m, 4H), 4.65 (t, / = 5.4 Hz, 1H),
3.92 (m, 1H), 3.50 (t, J = 5.4 Hz, 1H), 2.89 (m, 1H), 2.80 (dd, J = 15.0, 3.6 Hz, 1H), 2.44 (m,
1H); MS (ESI) m/z 354.0 (M+H").

Example 18
Di-tert-butyl 5'-bromo-3-methyl-2'-0x0-4,5-dihydro-2 H-spiro|azepino|3,4-b]indole-1,3'-

indole]-1',10(2' H,3H)-dicarboxylate (12)
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| ' - Benzyl - S -chl oro- S* 0Ot et r ahydr o-

-spirolazepi noP*- lindole-1-S -indoll-1"Cl 'H)- one:
wdabboblyR9¢ 300 MHz, DMBCW) : d 10.13 (s, |H), 7rPdOEPIHNI/G53902
7.2 Hz, IH, 7.34 (m 5H), 7.29 (m IH, 7.25 (d, J

2.1 Hz, IH), 7.18 (d, J = 7.2Hz, IH), 6.99 (m 3H)),

2 (dd, J 77.1, 16.2 Hz, 2H), 3.51 (m IH), 3.07 (m

H) 2.02 (m 2H); M5 (ESI) mg7429.0 (MrHY) . Exanple
3

7 (1S

-5' - Chl or o- 3- (hydr ox
b- carbol i ne-1, 3" -indol ohe (11) 11 Conpound
11 may be prepared accordin to'Sbhene C using the
same or anal ogous synthetic Efchnlques and/ or
substituting with alternative reagents. (I ,3

Comppurd 1X51a9 be piepateddicosndinpeb [Sréps-12and, ZoOS dheteatly dr ospi r o
[ b-carboline-1,3 -indol]- T(VH)- OUe 1 NNR (300 MHz,
DVMSO-J ) : d 10.49 (s, IH), 10.45 (s, 7.45 (d, J

Di-terF: bﬁtﬁH) 57'151})1%) ﬁ&e(tﬁ Afxo-4 8 é§h¥% ]%ﬁzspgj Zﬁziflgim’lﬁl)“ blindole-1,3'-

mdole;}19;0(m,3fﬂ}dlc&tﬁﬁy(a&e 1H =NMR4(3Iﬂﬂ MIHi) DNIS8RIHNS 1.H) (m, 3H), 7.51

(A, it th, 5553 7600 o AL 6 S i 218D 32D Dbl 287 (n, 11D, 2.16
0 t .
(m, 115) “1b6”3 b I”E 05'[’73(ls 4@% d(géi gﬂf M@(&)n S0 P& Hp, 50} S (BSD miz 597.0
(NH%IB ) dlcarboxylate (12)12 Cbnpound 12 may be prepared
according to Steps 1 and 2 of Schene C. O -tert-butyl
5' - br ono- 3- net hyl - 2' - oxo- 4, 5-di hydr o- 2
Exam‘pfeoﬂ o[ azepi no[ 3, 4-6] i ndol e-1, 3" -

\"I—\w-bll I

\, 9-t et rahydrospi ro]

tert-Butyl 5'-bromo-3-methyl-2'-0x0-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3'-
indole]-1'(2'H)-carboxylate (13)

Br
7%,
N
HO™ “NBoc
13

Compound 13 may be prepared according to Scheme C.

tert-Butyl 5'-bromo-3-methyl-2'-0x0-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3'-
indole]-1'(2' H)-carboxylate: 'H NMR (300 MHz, DMSO-dj): § 10.33 (s, 1H), 7.70 dJ=175
Hz, 1H), 7.64 (d, J= 7.2 Hz, 1H), 7.28 (m, 3H), 6.83 (d, J = 2.1 Hz, 1H), 6.74 (d, J = 8.4 Hz,
1H), 3.47 (m, 1H), 2.97 (m, 1H), 2.82 (m, 1H), 2.37 (m, 1H), 1.65 (m, 1H), 1.30 (s, 9H), 1.02 (d,
J = 6.6 Hz, 3H); MS (ESI) m/z 497.0 (M+H").

Example 20

Methyl (1S5,35)-5'-bromo-2'-0x0-1',2,2',3,4,9-hexahydrospiro[-carboline-1,3"-indole]-3-
carboxylate (14)
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ndol e] -1"',10(2' H, 3 )-dicarboxyl a
oSO d6) : d 7.71 (m 3H), 7.51 (

o~
o o
5[\)
-
£
<
<
Nl
S
=
hn
W
\o
<
(]

WO B)o9/172930 (m 2H), 6.99 (d, J 2.1 Hz, IH), 3.
2H), 2.87 (m IH, 2.16 (m IH, 1.63 (m IH, 1.57
(s, 9H), 1.33 (s, 9H), 1.00 (@, J = 6.6 Hz, 3H); M
(ESI) mz 597.0 (MrH+) . Exanpr@ 19 - Butyl

- br ono- 3- net hyl - 2' - oxo- 3, 10-t gt r ahydro- 2
- spi r o[ azepi no[ 3, 4- 6] i g

)-carboxylate (13) 13 y be prepared
according to Schene C -Bu&;bf\ﬁ ono- - et hyl
'-oxo- | Otetr ahydro -spir oHazepno - indole- | '-
indole]-1"(2 fi )-carboxyl atg; 1H NVR (300 MHz, DWVSO 7
5) : d 10.33 (s, IH, 7.70 ( J =7.5 Hz, IH), 7.64
Cornp()ﬁhd 94 ma@ % pi arbﬂ")acc&d&% o8 chaie. C G gt?éi ’SaFIAI?D or %nélo«%ous synthetic
m

74 (d, J = 8. : :
techmglpﬁs apggor sgbsggltmg]wqh_glterqatg@ req;ge;?spb 1.65 (m 1H,
1.30 (s, 9H), 1.02 (d, J 6.6 Hz, 3H); M5 (ESI) mz
497 0 (M-HY) . Exarrpl e 20 Met hyl (I ,3

Meth91 (@sgwsﬂbrmi@szl'-ox&lif2,23341,,9911 ﬁﬁ L@kboline-1,3'-indole]-3-
b-carbol i ne-1, 3" -i ndol e] - 3- carbox ['at e

carboxyateo UHINMR (309 MHzp dd) adOe0disnbH) dgéér(e,nﬂi)ﬁ 50-7.46 (m, 2H),

7.28 Qe Bndf0tulY (575 TRHE BR 0t LEGeR S Sy 8.1 1 10,

4.73-4(86 (m, tHY), QM- (s, 39X 331 fd Jhemhmgrmpsras (dd, J = 3.9, 15.0 Hz, 1H), 2.88
b- car’bol i ne- 1" -i ndol Scar boxyl at e:
(dd, J=11.1, 15.2 Hz, 1H); MS (ES]) m/z 4270(M+H)

Example 21
Ethyl (15,35)-5'"-bromo-2'-0x0-1',2,2',3,4,9-hexahydrospiro[p-carboline-1,3'-indole]-3-
carboxylate (15)

Compound 15 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

Ethyl (15,35)-5'-bromo-2'-0x0-1',2,2',3,4,9-hexahydrospiro[3-carboline-1,3'-indole]-3-
carboxylate: 'H NMR (300 MHz, DMSO-d,): § 10.59 (s, 1H), 10.54 (s, 1H), 7.50-7.46 (m, 2H),
7.29 (d, /= 2.1 Hz, 1H), 7.18 (d, J = 7.8 Hz, 1H), 7.08-6.96 (m, 2H), 6.90 (d, /= 8.1 Hi, 1H),
4.70-4.63 (m, 1H), 4.18 (q, J= 7.2 Hz, 2H), 3.47 (d, J = 6.9 Hz, 1H), 3.08 (dd, /= 4.2, 15.0 Hz,
1H), 2.87 (dd, J=11.1, 15.0 Hz, 1H), 1.26 (t, J = 6.9 Hz, 3H); MS (ESI) m/z 441.0 (M+H)".
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H, 10.54 (s,

1 NWR (300 MHz, DMSO-J ) : d 10.60 , |
J 2.1 Hz, IH), 7.18
6

(s
IH), 7.50-7.46 (m 2H), 7.28 (d, =
W@ 2003/132971 8 Hz, IH), 7.08-6.96 (m 2H), 6.90 (BCT/BP2009/053902
8.1 Hz, IH), 4.73-4.66 (m IH), 3.71 (s, 3H), 3.51 (d,
Example22’- 2 Hz, IH), 3.08 (dd, J = 3.9, 15.0 Hz, IH), 2.88
dd, J = 11.1, 15.2 Hz, IH); M5 (ESI) mz 427.0
Methylv+H) 1.5, 3R} éqehtora2 eixbyll',2(2',3;:4,9-hlex aliyulros pioo{B-darboline-1,3'-ind ole] -3-
-hexag drospiro b-carboline-I”"-indole]”™- carboxyl ate
carbo(‘l'éfe(g) Conmpound 15 may be prepared according to
Schene C using the sanme or anal ogous synthetic
techni ques and/or substituting with alternative
reagents. Ethyl (I ,3 %
)-5'-bronD-2'-oxo-I',2,2',3,4;9§kexahydrospiro[b-carbo
line-I,3 -indole]-3- carbo (g 1BNMR (300 Mz,
DVSO-J ) : d 10.59 (s, \ s IH), 7.50-7.46
(m 2H), 7.29 (d, J = Ih./7.18 (d, J = 7.8
Hz, IH), 7.08-6.96 (m 2H) HO - 90 (d, J =8.1 Hz, IH,
4.70-4.63 (m IH), 4.18 (q, J = 7.2 Hz, 2H), 3.47 (d,
J =6.9 H, IH, 3.08 (dd, J1g 4.2, 15.0 Hz, IH), 2.87
(dd, J = 11.1, 15.0 Hz, IH), 1.26 (t, J = 6.9 Hz, 3H);
Comph@d BSimayntpezprepared acomding, tBxSaeme Q 2isivigtthy Isathk 91 analogous synthetic

~-S' -chloro '-qoxo-1.. ' .
rechni s Ao SRR P TS TP D ol ef - Scar boxyl at e
(16) 16 Conpound 16 nay be prepared according to
Schenme C using the sane or anal ogous synthetic
Methyle c hn(il §13&9-Setiloro-28oheli' 242 B3 dg0-hexdhyadrospine]ficaeboline-1,3'-indole] -3-

carboxylates "HNMR (300 MHz, DMSO-dy): 8 10.59 (s, 1H), 10.54 (s, 1H), 7.50- 7.46 (m, 2H),
7.28 (d, J = 2.1 Hz, 1H), 7.18 (d, J = 7.8 Hz, 1H), 7.08-6.96 (m, 2H), 6.90 (d, J = 8.4 Hz, 1H),
4.73-4.66 (m, 1H), 3.71 (s, 3H), 3.51 (d, J = 6.9 Hz, 1H), 3.08 (dd, J = 3.9, 15.0 Hz, 1H), 2.88
(dd, J=11.1, 15.3 Hz, 1H); MS (ESI) m/z 427.0 (M+H)".

Example 23
Ethyl (18,3R)-5'-chloro-2'-0x0-1',2,2',3,4,9-hexahydrospiro[B-carboline-1,3'-indole]-3-
carboxylate (17)

17
Compound 17 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.
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Methyl (I -S -chloro '-oxo-1 ' -hexahydrospiro
b-carboline-I.S -indol eJ-Scarboxylate: 1H NVR (300
wWORINENEO- J ) : d 10.59 (s, IH), 10.54 (s, | HCT/EPH09/053902
7.46 (m 2H), 7.28 (d, J = 2.1 Hz, IH), 7.18 (d, J =
Ethyl /- H;3 Fdis 3Wy1)5, -cﬁlo@&zﬁo% 1¢ mz%,?, 'd%9 h@xa‘i@d@ésplﬂo[Ei c%rﬂoﬁize-l ,3'-indole]-3-
carbokalatel I—MNMRb@O()(MHz,]DMSD -g): 83059, THH10.5. (8,81H)da 5037 46 (m, 2H),

7.29 (%Xllm}ISeH%gll% H_l)f /3 ST, R £88 (1, W80 @, s = 8.1 1z, 1),

4.70-4; d?segf@hmr @ael(w hﬁozanaoimﬁ% 47\(&, yndebelz, $mr3)91x&1@tﬁ= 4.5,15.2 Hz,
(17 Conmpound 17 may prepared according t
1H), 280Hddw/ €1iidi, b Othwe IHénhZ@(t Aral-DHeudHippmnbeS (<ESI) m/z 441.0 (M+H)".
techni ques and/or substituting with alternative
reagents. Et hyl
Examblk243/ ?)-5' -chl oro-2'-oxo-1",2,2", 3, 4, 9- hexahydrospiro
b-carbol i ne-1, 3" -indol e]-3- carboxylate: 1H NVR (300
s, 311\)|-E CMNBGSL(hydroxsmlechﬁDZ(354,94tet)-ah51<uospir()Eﬁ-canh))line-l,3'-indol]-
"Hg 46(m 2H), 7.29 (d, J = 1.8 Hz, IH, 7.18 (d,
2'd ‘mef Hz, IH), 7.08-6.96 (m 2H), 6.90 (d, J = 8.1
Hz, IH) 4.70-4.63 (m IH), 4.18 (q, J = 7.2 Hz, 2
3 7(d, J =6.9 Hz, IH), 3.07 (dd, J = 4.5, 15.
IH), 2.87 (dd, J 11.1, 15.0 HZ"'Q"H) 1.26 (t, J
Hz, 3H ppm M5 (ESI) mz 441\0 (M+E) +. Exanple 2

)-5' - Chl or o- 3- ( hydr ox X :2,\8, 4 9-tetrahydrospirol
b-carboline-1,3 -indol [< 250F nH) -one (18) 18 Conpound
18 may be prepared according t8 Schene C using the
same or anal ogous synthetic 18

Compound 18 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

(1S,3R)-5'-Chloro-3-(hydroxymethyl)-2,3,4,9-tetrahydrospiro[fB-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (300 MHz, DMSO-dy): § 10.49 (s, 1H), 10.45 (s, 1H), 7.45 (d, /= 6.9 Hz,
1H), 7.32 (dd, /= 2.1, 8.3 Hz, 1H), 7.17 (d, J = 7.2 Hz, 1H), 7.06-6.92 (m, 4H), 4.64 (t, /= 6.0
Hz, 1H), 3.95-3.86 (m, 1H), 3.49 (t, /= 5.7 Hz, 1H), 2.90 (d, J = 6 Hz, 1H), 2.80 (dd, J = 3.9,
14.9 Hz, 1H), 2.45-2.40 (m, 1H); MS (ESI) m/z 354.0 (M+H)"

Example 25

5’-Bromo-1’,3-dimethyl-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3’-indol]-2’-
one (19)
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techni ques and/or substituting with alternative
reagents. (1S,3
w0 2@89A8bDr 0- 3- (hydr oxynet hyl ) - 2, 3, 4, 9-t et r ahyRPCDEP100D(53902

p-carboline-1,3 -indol]- 2'(1" )-OHe: 1H NWR (300 MHz,
CompONEO % May bk i@paed @scordidg, to ISrhdme (G using)the 3am§ of @dpaldgeus synthetic

.6.9 I ., 7.32 .(dd, J =2.1, 8.3 Hz, IH, 7.17 (d,
technigues a*?".é/é’r Pl;'g,s"lf%“g ‘”?.{lb%teé?f’é‘fe(rﬁﬁgeﬂﬁ) . 4.64 (t, J =6.0

Hz, IH), 3.95-3.86 (m IH, 3.49 (t, J =5.7 Hz, IH,

2.90 (d, J =6 Hz, IH, 2.80 (dd, J = 3.9, 14.9 Hz,
5°-Brdrhf-1’,3-direthyd 3,4, 5l 04tefrah fd ot HEtspinref azep i [8, 4¢AYiridpler1,3>-indol]-2 -

one: lgﬁgﬁ{)&pﬁ%}g RMEPH:-859-29 451180y 25649l 521> 8.6 Hz, 1H), 7.48 -7.45
(m, 1%51@0«@1# epi Ag] ﬁ{)4‘7'°f]6|-7‘ tol@; |HR 7~0Mmdol =24 ‘Hz?] nE) (7309)6 92 (m, 2H),

ound 19 may be prepared accor di ng to Schene
3.93- L&ﬁﬁg tip 34n® 1o (matld), @ftug. 84 ym RHY,i % 11-¢ (g d &, 171 1.59 (m, 1 H),

1.3 ((gr}dlggﬁzugibgl{@t(ﬁgw t4§ i)l(é/ﬂi]gﬁ ;;/earhsgggetz’s%i r-spiro
[azepi no[ 3, 4-Z>]indole-1,3 -indol]-2"- one: 1 NWR (300

MHz, DVMBO-~): d 9.99 (s, IH) 7.56 (dd, J = 2.1, 8.6
ExampteZﬂH) 7.48 -7.45 (m 1H, 7.30 (d, J =2.1 Hz, IH),

s, 653-51 Eﬁbrl%g&@ Qx%%tﬁ?ﬁ%,,#,govrégﬁfggéqsﬁoéﬁhﬂiﬁ[Q?s-ﬁpgrzldine-4,3'-
1ndol]2z'ﬁ3H§’—oﬁé p{1)) 2H) 2.11-12.99 (m IH), 1.71-1.59 (m 1
f .9 Hz, 3H); M5 (ESI) mz 413.0 (MtH) +
Exan'pl e 26 (4 6
)-5"-chl oro- 6- ( hydr oxynet hyl
i m dazo[ 4, 5-c] pyridine-4, 3" -
20

-4 5, 6, 7-tetrahydrospirof
[ ndoIéI-Z' (1"fi)-one (20)
NH

20

Compound 20 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

(48,65)-5'-chloro-6-(hydroxymethyl)-3,5,6,7-tetrahydrospiro[imidazo[4,5-c]pyridine-4,3'-

indol]-2'(1'H)-one: '"H NMR (300MHz, CD;0D-d,) : & 8.23 (s, 1H), 7.54 (s,1H), 7.28 (dd, J =
8.4 Hz,J=2.1 Hz, 1H), 7.11 (d, /= 2.1 Hz, 1H), 6.92 (d, /=9 Hz, 1H), 4.16 (m, 1H), 3.65 (m,
2H), 2.79 (dd, J = 15.3 Hz, J = 4.2 Hz, 1H), 2.61(m, 1H); MS (ESI) m/z (M+H)",

Example 27
tert-Butyl-5'-bromo-3-methyl-2'-oxo-1',2,2',3,4,5-hexahydro-10H-spiro[azepino[3,4-
blindole-1,3'-indole]-10-carboxylate (21)
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Compound 20 may be prepared according to Schene C
usi ng the sane or anal ogous synthetic techni ques
w@eabas29substituting with alternative reagent SPCT/EP2009/053902
(4S, 65)-5"-chl oro-6- (hydroxynmet hyl )-3,5, 6, 7-tetrahydro
spiro[im dazo[ 4, 5-c] pyridineyd, 3" - indol]-2"(l
"#)-one: 1 NMR (300MHz, CD3 ) : d 8.23 (s, IH,
To a solliten(«, dafypound A8(10delg, 0.025 Snobidn diy dzchlorbihetHahl (0.3 mL) is added

tﬁethy{zj#i:rllf: S(:Yj 0 ;%L,Z@%? 1@1?1%% alnl(_lbzdlﬁgniaglgf(l ddjca‘.]rbérgt%% I(—qu_é! Ingg, ;O.&Z:S%?nmol). The

resultﬁ?% 'n%lk@le 1ﬁzst n?rog Ir?g') u?@aﬁgg%teﬁéﬁo&%t%\:agr ?@%ﬁﬁ%&lge and then

concerkt;miecbtol@rmsm r theazesppiueaf Sulected to flash column chromatography (silica gel,

i ndol e-1, 3" -indql e]-10-car yl at 2 1 To
hexan%s&@}%ﬁoag t%fﬁfalfﬁ Pfulﬁgl E%ﬁ dg%‘o ﬁﬁ%}ﬁ*}te SRl y

di chl oronet hane (0.3 nl) is added tri et hyl am ne (7.0

m., 0.05 mml) and di-tert-butyl dicarbonate (5.51 ng,

tert-BtyD-35bromb3-mety 126 ex0-11,23', 843 hexahydre1 DIk sir 6 [azerhino|3,4-

pima Y e P SRS B S FRAIB BN B, 731 e

f - I fi I S;
J= 8¢Hz m)sggzg(hapg g%g:{gﬁgon}g)gzﬁg((a J(%@ H%ngﬁ@W“@ J=2.1 Hz, 1H),
715(wﬂe@()sH|z; bH) 6.99 (m, 2H), 3.78 (m, 1H), 3.15 (m, 1H), 2.86 (m, 1H), 2.03 (m, 1H),

1.65 (I%}Si\%?i{% (ggﬁ?l?l)g{lg)gg(& %”‘@35‘%1' Ay 9 s (B 2407 Y REXEY,
6] i ndol e-1, 3" -i ndol e] - 10- car boxyl ate: 1H NVR (300 MHz,

DI\/ISO’\):d1017(s IH) 781(d J=8.7H, IH,
Example®?8 (dd, J = 749(d J:69Hz

5'-qur+:g élé-g %?ﬁthslzlpﬁ 4%§1)7tg%1’(ahy5?‘q;&21 %nni(ga%qﬂm?: glin}_%(ge-l 3'-indol]-

ZV(lqumnel(ﬁ 2.03 (m IH, 1.65 (m IH, 1.57 (s, )
(} = 6.6 Hz, 3H ppm M (ESI) mz 497 0
(I\/H—|+) . Exanpl e 28

To a solution of compound 1 (15 mg, 0.038 mmol) in dry DMF (0.4 mL) under argon atmosphere
is added NaH (5.3 mg, 0.133 mmol) at room temperature. The solution becomes dark red as it is
stirred for 30 minutes at room temperature. lodomethane (9.43 pL, 0.152 mmol) is then added to
the reaction mixture and the mixture is stirred for a further one hour at room temperature. The
reaction mixture is then concentrated to dryness and water (10 mL) is added. The aqueous layer
1s extracted with EtOAc (3 x 15 mL). The combined organic phases are washed with brine (20
mL), dried (Na;SO4) and concentrated in vacuo. The residue is subjected to flash column
chromatography (silica gel, hexanes:EtOAc, 8:2) to afford compound 22 (10.3 mg, 64%) as white
solid.
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5 -Brono-1"',3,10-trinethyl -3, 4,5, 10-tetrahydro-2
--spiro[azepi no[ 3,4-Alindole-1,3 -indol]- 2'(r#)-one
W@ 20p/12221To a sol ution of conmpound 1 (15 ng, OPOBBP2009/053902
nmmol) in dry DMF (0.4 nlL) under argon atnosphere is
U d r -1 2 N
B R ety TR S AT Ot R PR, b ol .3 -indol
2'(1'Hytomet &I\BMRr(aWMWSM&.S T.68me2Have2Y @, 43 'h8 Hz, 1H), 7.16-6.98

e 41 & R AP 134 by SR 260F s /& 1 8 P 80 ko) o 63 B . 202

1H), lt@Wg&rl@tPO@(d MB?&CBHgnM@(E W R/7143 5] goncentr at ed
ryness and wat er i s added. The aqueous
| ayer is extracted W|th EtOAc (3 x 15 nmL). The
E crr@ ned organi c phases are washed with brine (20 niL),
Xampté <d (Na2SO ) and concentrat ed in vacuo. The residue

5'-Brdrio-04(R6i 6o Ren) usmlecfﬂ 03500 BNy 1P4-DHC i ino-
‘ (I), ﬂgxanesoﬁ c, &gll] to af ord conpoungl, 22 1%?150[2‘1@1“0

3, 4-bhgdole41% -laQOM'(tléH)sone 62393 Br omo-1 ' 1Ot r |rret hyl -
.1 Otetr ahydro- J
- spi roJazepi nol S*- Ali ndol e-|1 ~" -indol]- V(VH)-one: 1H
NVR (300 MHz, DMSO-™ ) .5 m 2H), 7.25 (d, J =
7.8 Hz, IH, 7.16-6.98 4 (m IH, 3.24 (s,
3H), 3.01 (d, J = 5.7 H s, 3H, 2.88 (m

IH), 2.02 (m IH, 1.63 Co (d,J—6.6Hz,
3H); MS (ESI) miz 425.0 H+)N. ExXanpl e 29
5'-Brono- 10-[ ( 3- bron% )carbonyl] -3-nethyl -3,4,5,
10-tetrahydro-2 fi -spiro[azepino-
[3,4-6]indole-1,3 -indol]-2"¢3" H)-one (23) 23 To a
To a m?%#rgggﬁg%ﬁw % g?@né& %ggl%’g%)eal?gmllclﬂolrgmgtﬁlzne (0.8 mL) is added

triethylamine (31.48 pL, 0.228 mmol), 3-bromo-benzoyl chloride (59.8 uL, 0.456 mmol) and 4-

dimethylaminopyridine (13.9 mg, 0.114 mmol). The resulting mixture is stirred for 16 hours at
room temperature and then concentrated to dryness. The residue is subjected to flash column
chromatography (silica gel, 0%-10% EtOAc in hexanes) to afford compound 23 (15.3 mg, 37%)

as white solid.

5'-Bromo-10-[(3-bromophenyl)carbonyl]-3-methyl-3,4,5,10-tetrahydro-2 H-spiro[azepino-
[3,4-b]indole-1,3'"-indol]-2'(1'H)-one: "H NMR (300 MHz, DMSO-dy): § 10.44 (s, 1H), 7.97 (s,
1H), 7.92 (d, /= 8.7 Hz, 1H), 7.81 (d, /= 8.1 Hz, 1H), 7.75 (d, /= 8.1 Hz, 1H), 7.69 (dd, /= 8.7,
2.1 Hz, 1H), 7.49 (d, J = 8.1 Hz, 2H), 7.34 (d, /= 2.1 Hz, 1H), 7.16 (d, /= 7.5 Hz, 1H), 6.99 (m,
2H), 3.63 (m, 1H), 3.45 (m, 1H), 2.83 (m, 1H), 1.96 (m, 1H), 1.66 (m, 1H), 1.12 (d, J=6.6 Hz,
3H); MS (ESI) m/z 580.0 (M+H").

Example 30

5'-Bromo-3-methyl-10-{[4-(trifluoromethoxy)phenyl]sulfonyl}-3,4,5,10-tetrahydro-2 H-
spiro[azepino[3,4-b]indole-1,3'-indol]-2'(1'H)-one (24)
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triethylamne (31.48 niL, 0.228 nmol ), 3-brono-benzoyl
chloride (59.8 nL, 0.456 nmmol) and 4-
waleowetibppbam nopyri dine (13.9 ng, 0.1 14 nmol) . PANEP2009/053902
resulting mxture is stirred for 16 hours at room
tenperature and then congentrated to dryness. The
residue is subjected to chr omat ogr aphy
(silica gel, 0% 10% Et O/~ T to afford
conpound 23 (15.3 ng, 37%saes B! i d.
5' - Bronp- 10- [ ( 3- br onopheril Pcaybepyl | - 3-nethyl -3, 4,5, 1
O-tetrahydro-2 -spiro[ axep no-"
[ 3, 4-6]i ndol e-I,3'-iB% -2'"(1"i7)-one: 1H NWR (300
MHz, DMSO- " 6) d 10844 (s, IH, 7.97 (s, IH, 7.92

(d, J =87 H, IH, 7.81 (dyyd = 8.1 H, IH, 7.75
(d J=81H IH 7.60 (dd¥ 1 =87 21H, IH,
To a sbléttbn( off Wdll 20, mgHP,05 mdw])(@, 0.3 rel f Uriidichlddpmethane is added

coln

trieth}%a:lrégleg 2{4@1 H):tL,7 2)5 - ’(Iﬂlilrlz?);_b fgilg\_%g% nl]eyfé@(tﬁﬂ%b%%l%xybggdzenesulphonyl
chloﬁ%%ja(_%&gf' ;JLZEgg%%) ﬁ‘gﬁgg Shd 4. dirdEdhyl MRnb 32l dind™(22.988.20.101 mmol). The
solutidi sBtiaed £f3 heh hy toohd tehfipbrdtturel iddeo argoe tabmagphpiee Mié Feastibn mixture is

onyl }-3,4,5, 10-tetrahydro-2JBTspiro
conceniz 9 Siryness ndien étq%,e{mmwaow]w%eﬂe%i to) flghe chrompsograplly column to

' yynd 1 (20 ng, 0.05 mml) in 0.5 nL
aﬁb“%?ﬁgkgﬁ%?fﬁ?gP%%g?ﬂzne is added triethylamne (14.0

m., 0.101 mol ), followed by
chl.ori de

v A-(trifluoramet hoxy) benzenesul phonyl 20. 6

5 -Br?fﬂ9-3o'.nf§wl-r4§ﬂ|l‘i-(faﬁlvimxome?@xmlaﬁwa%qyd}-ﬁéa%l tefrafy dro-2H-

spiro [Qz%ﬂo[@mb])ind(;w&ﬁ%&'&l]-Q"(l‘ﬁ)-éﬁé: NHEdMI (30bPMIADNISOM,): 5 10.1 (s,
terperat ure undef argon at nosphere. The reacti on

1H), 8ni%¢duv & 9.6 Hzo2ld & Mt §3aided =t%00 Hhzy hdp $.73Td, £ =Rdk 87 Kizutld), 7.65 (d, J =

5.7 b SUOEST 93 AT SRS PR PURPRY, SRS {Q AL By, 1, 7.05.
6.93 (m, 2H), 3.48-3.38 (m, 1H), 3.11-3.02 (m, 1H), 2.83-2.74 (m, 1H), 2.03-1.95 (m, 1H), 1.65-

1.57 (m, 1H), 0.87 (d, J = 6.6 Hz, 3H); MS (ESI) m/z 621.0 (M+H)".

Example 31
5'-Bromo-10-[(4-methoxyphenyl)carbonyl]-3-methyl-3,4,5,10-tetrahydro-2 H-spiro[azepino-
[3,4-b]indole-1,3'-indol]-2'(1'H)-one (25)

25

Compound 25 may be prepared using the same or analogous synthetic techniques and/or

substituting with alternative reagents as described above in Example 30.
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5'-Brono-3-nethyl -10-{[4-(trifluoromethoxy)phenyl]sulf
onyl }-3,4,5,10-tetrahydro-2 -

W@ piopaBmzepi no[ 3, 4-]i ndol e-1, 3" -indol ]-2' (177) PONEP2029/053902
NVR (300 MHz, OMSO-d6) : d 10.1 (s, IH), 8.17 (d, J

5'-Br09n9-1b|g(4 ﬁi‘e'}hox %%@l%arﬂongflﬂ3%€ﬂlyl-3 HIS 10- t&?alﬂ}dﬂo-m spu‘o[azepmo-
[3, 4-blindols- l};E-mdplj -2'(t! B)oved, NM&(%)OH&IHZ[ HMS% -d313 5(14. 4 (]s iH) 7.80-7.75

2 DIy Wy 50 555 60120 3 092 2ty 0 0.0 15

Hz, 1H);)7.18L78%-(ml . 131 ?067'@ 038 7(@16~D6 nﬁmHas 3HMR . 72-3.65
” )Ebsnrﬂz 6213 (m 7 1 F18 8435) 3H)S. (m,

1H), 3@4—@&6@1@){@@8@%%&5@% Py, 174-1.62 (m, TH), 117 (&, J =
t +d 2/ 7- -
6.6 17, R Es D2 SALBIARGY O "2%). oo (35) oaP PO

Corrpound 25 may be prepared using the sanme or
anal ogous synthetic techni ques and/or substituting
Examplet}? al t ernati ve reagents as descri bed above in

(AR3SRTP i ppy 8 WS bt S SRRES R EfpirorB-carboline- 1,3
mdol]oiwglﬁg-'oﬂ@(zd)?: 4-lindol e-1,3" -indol]-2'(177)-one: 1H

00 MHz, DNBO-J ) : d 10.4 (s, IH), 7.80-7.75 (m
2 H, 7.72 (s, IH), 7.65 (dd, J = 1.8, 8.7 Hz, IH),

7.50 (d, J =6.9 Hz, IH), 7.33 (d, J = 1.8 Hz, IH),
7.18-7.13 (m IH), 7.06-7.02 £m 3H, 7.01-6.96 (m
, 3.84(3 3H), 3.72.3.65 (mm | 3.24-3.14 (m

|

H)

H), 2.88- 9 (m
m IH, 1 17 (d, J
31.0 (MtH) +. Exanpl
c

car

TO3-%-¢5 (\m IH, 1.74-1.62
Ng A3 H7 ppm MBS (ESI) iz

32 ,3N) - 9- (3-ani nopropyl )-5
4, 9t etrahydrosplro[

or o- 3- et hyl - ,
Ig,N"2" (1" )-one (26)

I
I
(
5
1- 2,
b- boline-1,3 tind

h
a
26

Compound 26 may be prepared using the same or analogous synthetic techniques and/or

substituting with alternative reagents as described above in Scheme F.

(1R,35)-9-(3-aminopropyl)-5'-chloro-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-
indol]-2'(1'H)-one: 'H NMR (400MHz, DMSO-d6): & 11.81 (bs, 1H), 11.22 (bs, 1H), 10.95 (bs,
1H), 7.93 (s, 1H), 7.67 (m, 1H), 7.61 (m 1H), 7.50 (m, 2H), 7.45 (m, 3H), 4.41 (bs, 1H), 3.72 (m,
1H), 3.47 (m, 1H), 3.17 (m, 1H), 2.78 (m, 3H), 1.16 (m, 3H); MS (ESI) m/z 395.2 (M+H)".

Example 33

N-{3-[(1R,35)-5'-chloro-3-methyl-2'-0x0-1',2',3,4-tetrahydrospiro[p-carboline-1,3"-indol]-
9(2H)-yl]propyl}acetamide (27)
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26 Conpound 26 may be prepared using the sane or

anal ogous synthetic techni ques and/or substituting
wowRdob/13d92er nat i ve reagents as descri bed above PeI/BEivees3o02

F.o (I

J-Q tS-aini nopropy”-S' -chl or 0-:S- net hyl "~ P-tetrahydro

spi rol b-carboline-| ' -2 (1&7) one: 1H NMR

(400MHz, DMSO- 5): d bs'}'H 11 22 (bs, IH),

10.95 (bs, IH, 7.93 ( “7 IH, 7.61 (m

IH, 7.50 (m 2H), 7.457( 41 bs IH), 3.72

(m IH), 3.47 (m IH, 3. (mHIH) 2 78 (m 3H),

1.16 (m 3H); M (ESI) rri 395.2 (M+H) +. Exanple 33

V- -

J-S -chl oro-S-net hyl ' Ofolxo-l "AtAN-tetraliydrospirot

b-carboline-I~" -indol]- 9(2iZ2)-yl] propyl}acetam de

(27) 27 Conpound 27 may be pr2pared using the sane or
ana ous synthetic techniques and/or substitutin .
Compagiy 341 Wy 1ok PHPeHEaORE AhLoansa of (el BB e it Edrsdimiaves andior

SubStlljl:ltln w1ti111 é(]:] tefnative mag&ﬁs ag E@Stcﬂbféd abo‘%‘i’n Kcheme F.
rospiro carbol i ne-l -1 ndol | -

9(2| Z) - yI ] propyl } acet am de: 1H NVR (400MHz, OVSO d6):

d 10.65 (s, IH), 8.13 (s, . IH, . 7.67 (m IH . 7.50 (d, _ .
N—{3-Ullg,}é‘)-ﬁl'z’chlp]:ﬂ-?-mgtgxl-e'ﬁ?xozF_[)Z",fvﬁ-@gr?}mdrgml’ro[ﬁ_—wb?Me-l,T-mdol]-
9(2H)l){lgpr0§yl%§ce2£ﬁ1id§w1'{ 1\%&4%(4?@&4}%[3)1\@0%):@10.@ B, gﬁg 2{53 (s, 1H), 7.67
(m, 1H$H)750MB xESIO)Hm1H)4334$n1( MIID-J)?tOZZ @ 21), 6.034n, 1H), 3.72 (m, 1H), 3.47

(m, 115y p&7I& 11 étorrawaﬂo% 238 (B PHo £8 531 1n] /150 Hzg3H); MS (ESD
m/z 437.3 flkRy*.i do[ 3, 4-6] i ndol ] -2(1fi)-one (28)

Example 34
(35,11a'$)-5-Chloro-3',3'-dimethyl-1',6',11',11a'-tetrahydrospiro[indole-3,5'-[1,3]oxazolo-
[3',4':1,6]pyrido[3,4-b]indol]-2(1H)-one (28)

To a solution of compound 11 (15 mg, 0.04 mmol) in the mixture of dichloromethane:2,2-
dimethoxypropane (1 mL:0.5 mL) is added catalytic amount of pyridinium p-toluenesulfonate at
room temperature. The resulting mixture is stirred for 16 h at ambient temperature and then
concentrated in vacuo. The residue is subjected to flash column chromatography (silica gel, 10%-

40% EtOAc in hexanes) to afford compound 28 (7 mg, 42%) as white solid.

(35,11a'S)-5-Chloro-3',3'-dimethyl-1',6',11',1 1a'-tetrahydrospiro[indole-3,5'-[1,3]oxazolo-
[3',4":1,6]pyrido[3,4-b]indol]-2(1 H)-one: 'H NMR (300 MHz, DMSO-de): & 10.49 (s, 1H),
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28 To a solution of conmpound 11 (15 ng, 0.04 mmol) in
the m xture of dichl oronethane: 2, 2- di net hoxypropane (

wda 2000182931 m.) i s added catal ytic anount of pyrPdi/RP2009/053902
j 9-tol uenesul fonate at roomtenperature. The resulting

10.45 (@ AHYr B4k 84,58+ oroed, f o), &3 dat 7 ardi ent HETPS! Al v(& ﬁﬂd? 5 Hz, 1H),
then concentrated in vacuo. The residue is subj ected

7.07-6t59 (1, 3%H, 6.8B (v  Br7dHmtIGHr 4HR Y $H),i 143 (el 2H)L0R7 0% 6.3 Hz, 1H),

286 (hiire S0 G Toh D CO RS R s alofy By 27
SlI~lla -tetrahydrospirotindole-S. S -11.Sloxazol o-

[3",4 f:1,6]pyrido[3,4-6]indol]-2(1#)-one: 1H NWR (300
ExamMdA5 DVSXZ ) : d 10. 49 (s IH), 10.45 (s, IH), 7.46

3—Met§9&§ ? ny}% )g,lg—t%ﬁh saifoélzggm(oig 4-§>ﬂ_ﬂldH% béHllHlol] -2’(I’H)-

one(zg)—87l—|z 403(m IH, 3.43 (m 2H), 2.97 (d,
= 6.3 Hz, IH) 2.86 (dd, = 15.0, 3.9 Hz, IH, 1.29

(s 6H) ; I\/S(ESI) mz 395.0 (MtH) +. Exanpl e 35
3-Met hyl -5' - phenyl - 3, 4,5, 10-t et rahydro- 2
-spi ro[ azepi no[ 3, 4- ]indol g 8 -ingpl]-2" (1" )- one
(29) 29 A mixture of conpe ng, 0.018 mmol),
benzeneboronic acid (1 mol ) and
tetraki s(triphenyl phosphi ngyt atadi um (2 ng, 0.002
nmmol) in DMF (2 nl)/aqueous 2 M sodi um bi carbonat e
solution (0.5 nL) is stirred_for 20 mnuntes in a
m crowave reactor at 130 C ter being cooled to room

A mlxhﬁE’BF cBhbénd 1 ?@rﬂgﬁ@%l%@%rﬂ)xb&%néb%r%%: agfell @ Wt 0.021 mmol) and

tate The conbi ned organic
tetraklp(mlslmay@hesrﬂlmneephlkadmm Eboigy 09 Infiabp iaMME ¢ mdn)t/a"cameuis 2 N sodium
ected.to flash col

d bj
bicarbgRe Yt AbRIOSF PiTecH BB TROVRIEE B T ORGYE AEIOTab 130 °C. After

being cooled to room temperature, the reaction mixture is extracted with ethyl acetate (3 x 10
mL). The combined organic phases are dried over sodium sulfate and concentrated in vacuo.
The residue is subjected to flash column chromatography (silica gel, 30% EtOAc in hexanes) to
afford compound 29 (2.3 mg, 33%) as white solid.

3-Methyl-5’-phenyl-3,4,5,10-tetrahydro-2 H-spiro[azepino|3,4-b]indole-1,3’-indol]-2°(1’ H)-
one: 'H NMR (300 MHz, DMSO-d): 8 10.39 (s, 1H), 9.34 (s, 1H), 7.77 (m, 1H), 7.59 (m, 2H),
7.42 (m, 4H), 7.29 (q, J = 7.5 Hz, 1H), 7.16 (m, 1H), 6.99 (d, J= 7.8 Hz, 1H), 6.95 (m, 2H), 3.92
(m, 1H), 3.16 (m, 1H), 2.91 (m, 1H), 2.11 (m, 1H), 1.67 (m, 1H), 1.06 (d, J = 6.6 Hz, 3H); MS
(ESI) m/z 394.0 (M+H)".

Example 36

3-Methyl-5'-[4-(trifluoromethyl)phenyl]-3,4,5,10-tetrahydro-2 H-spiro{azepino[3,4-b]indole-
1,3'-indol]-2'(1'H)-one (30)
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afford conmpound 29 (2.3 ng, 33% as white solid.
3-Met hyl -5' - phenyl - 3, 4,5, 10-tetrahydro-2

WO s@pnagoar epi no[ 3, 4-6]i ndol e-1, 3" -indol]-2" (I PEY/EPIINE053902
1H NVR (300 MHz, DMSCW) : d 10.39 (s, IH, 9.34 (s,

IH, 7.77 (m IH) 7.42 (m 4H), 7.29
(g, J =7.5 Hz, IH , 6.99 (d, J =7.8
Hz, ITH), 6.95 (m Z2ZM TN-&EFL6 (m | H),
2.91 (m IH, 2.1 IH, 1.06 (d, J
= 6.6 Hz, 3H; M 4.0 (MrH) +. Exanpl e 36
3-Methyl -5"-[4-(trifluoro thyl)phenyl] 3,4,5, 10tetra

hydro-2 -spiro[azepi no[ 3, 4-6kpndolel, 3'-indol]-2"(I'
)-one (30)30 Conpound 30 may be prepared usi ng the
Compsamt 39r mayabo guesiraly msingt the seelmrmirmk)gand/sgnthetic techniques and/or

SubStlﬁlgl s M@EWFE@%%!IJS &8 eastclrlgee:d erlbeoav%elrrfﬁar%%ledﬁls cribed
3-Methyl -5"-[4-(trifluoronethyl)phenyl]-3,4,5 10-tetra

hydr o- 2i -spl ro[ azepi no[ 3, 4- Z>] i ndol el ,
3- Methyl-shﬂb(trﬁmotomkfh)yl)ohenyll 3MMR10-300altdr - THASEird [ @ pinof,4-blindole-

1,3 1%1]4?# 30-opel i mﬁg@o N}ﬁ%GDW PO 10';2% 1?1&‘)4 86 (s, 1H), 7.84 (s,

1H), 77814(75 EDH§4‘7 g507. 6'6"(')11 3(?1)16550(&4J=ém8 Hy, 1ﬁ)( 03414 |¢_||)44:(m- 18117.18-7.14 (m,
H), 7. @3 (Zh,J? §2 I@'zmlH)J-? 9915 Doz, 89, iH8-3. $§ (m211153221681(2mn 1H), 2.96-2.87

(m, 1%{};)571 S P8 %%S ?‘N@ﬁl (@Xjﬁlaf Gogla=s% 88z, 3H); MEEsD me 462.0

(M+H§$". l\/bt hyl - 5" - (4- phenoxyphenyl ) - 3, 4, 5, 10-t et rahydro- 2, ff
- spi ro[azepl no[ 3,4-Alindole-1,3 - indol]-2"(r#)-one
(31)

Example 37

3-Methyl-5'-(4-phenoxyphenyl)-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3'-
indol]-2'(1'H)-one (31)

OPh

3N

Compound 31 may be prepared using the same or analogous synthetic techniques and/or

substituting with alternative reagents as described above in Example 34.

3-Methyl-5'-(4-phenoxyphenyl)-3,4,5,10-tetrahydro-2 H-spirofazepino[3,4-b]indole-1,3'-
indol]-2'(1'H)-one: 'H NMR (300 MHz, DMSO-dy): & 10.4 (s, 1H), 9.94 (s, 1H), 7.61-7.56 (m,
3H), 7.47-7.35 (m, 4H), 7.17-7.10 (m, 2H), 7.04-7.00 (m, 5H), 6.97-6.91 (m, 2), 3.98-3.84 (m,
1H), 3.21-3.12 (m, 1H), 2.96-2.86 (m, 1H), 2.14-2.07 (m, 1 ), 1.72-1.62 (m, 1H), 1.06 (d, /= 6.6
Hz, 3H); MS (ESI) m/z 486.0 (M+H)".

Example 38
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31 Conpound 31 may be prepared using the sane or
anal ogous synthetic techni ques and/or substituting
wowRdob/13d92er nat i ve reagents as descri bed above PEI/EP2009/053902

Exanpl e 34.

5'-Chlr b4t Iy tiroxy=3,3-dRh etk 2 BEMté tr ally diobpik O i rbalii 641 (3' dndol]-2' (1' H)-
-spiro[azepino[3,4-ft]indole-1,3 findol]- 2'(ri7)-one:

one 324 NMR (300 MHz, DMBO-</ ) : d 10.4 (s, IH, 9.94 (s,
IH, 7.61-7.56 (m 3H), 7.47-7.35 (m 4H), 7.17-7.10
(m 2H), 7.04-7.00 (m 5H), 6.97-6.91 (m 2),
3.98-3.84 (m IH, 3.2 m 2.96-2.86 (m
IH, 2.14-2.07 (m 1), H(m IH, 1.06 (d, J
= 6.6 Hz, 3H); M5 (ESI) Nz M8p<U A M) +. Exanpl e
38S - Chl oro- - net hoxy- - di méd ?4' etr ahydr ospir o
b-car boline-1 '"-indoll- | ' )y o€ (32) 32 Conpound
32 may be prepared according to Schene D. S -Chl oro-
- met hoxy- S. S- di et hyl A/~~~ t eB2 ahydr ospi rol

b-c oline-1"-indolJd™ ' ne:. 1 NVR (300 MHz,
Compppyiddimay B propgreg Hcortingto Sehome . Y (3007 (w3 =

2.1, 7.2 Hz, IH), 7.05 (d. J =8.7 Hz, 1H), 6.99 (d, J

=2 4H, IH, 6.94 (d, J =2.4H, IH, 6.89 (d, J =

5'-ChBrd-6-methiohly-3,5 defiethyti2, 34,9 t&r dhy dio8pir[B-t:iboliBe-13'fdol]-2' (1 H)-
3 2. 71 , 4.=12.3 Hz, 2H), 1.30 3 .28 ,
one: ‘BRMRE00RSy. BMBGED” 5 O 10, ERchns Dpd 37 (@l 2 28172 e, 11,
'y C 13 3r Qo et hyvly 218, - hyd Lr _
7.05 @ 7 By e Q0 TEL N 2 1 Fi 651 (EWLROPEYT B, 689 (0, /= 84 Hz,
1H), 6.66 (dd, J = 2.4, 6.3 Hz, 1H), 3.75 (s, 3H), 2.71 (q, J = 12.3 Hz, 2H), 1.30 (s, 3H), 1.28 (s,

3H); MS (ESI) m/z 382.0 (M+H)".

<

Example 39
5'-Chloro-3,3-dimethyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3"-indol}-2'(1'H)-one (33)

33
Compound 33 may be prepared using the same or analogous synthetic techniques and/or

substituting with alternative reagents as described above in Example 37.

5'-Chloro-3,3-dimethyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-2'(1' H)-one: 'H
NMR (300 MHz, DMSO-ds): 6 10.55 (s, 1H), 10.51 (s, 1H), 7.44 (d, J= 7.51 Hz, 1H), 7.28 (dd,
J=2.1,8.4Hz, 1H), 7.17 (d, J = 8.1 Hz, 1H), 7.05-6.99 (m, 3 H), 6.96-6.89 (m, 1H), 2.74 (q, J =
12.3 Hz, 1H), 1.30 (s, 3H), 1.29 (s, 3H); MS (ESI) m/z 352.0 (M+H)".

Example 40

7-Chloroisatin
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Compound 33 may be prepared using the sane or
anal ogous synthetic techni ques and/or substituting
wowRdob/13d92er nat i ve reagents as descri bed above PEI/EP2009/053902

Exanpl e 37.
S -Chl oro- S*-di net hyl ~. S*-tetrahydrospirol b-carbolin
e-1 '"-indoll | ' Oone: 1H NVWVR (300 MHz, DMSO-cfc): d

10.55 (s, IH, 10.51 (s, | .44 (d, J = 7.51 Hz,

IH), 7.28 (dd, J = 2.1, 8 , 7.17 (d, J = 8.1
Hz, IH), 7.05-6.99 (m 3 W{L+~§/96-6.89 (m IH, 2.74
(g, J = 12.3 Hz, I H, 1.30C|(s,H 3H), 1.29 (s, 3H); M
(ESI) mz 352.0 (M+H)+. Exanple 40 7-Chl oroi satinThe
itle conpound may be prepared according to Schene E.

t
7-Chloroisatin: 1H NVR (300 MHz, DV5O-J ) : d 11.45

The tiflgcompyund may7be prepargd acawpding to8cheme B-H) | 7. 49 (dt, J =
0.60, 7.2 Hz, IH), 7.08 (dd, J = 7.50, 7.78 Hz, IH);
M5 (ESI) mz 180.0 (MHH+. Exanple 4 1

7-ChlSroiiting X NARI (B0 BEH £, IBNIS OCyIBOLNAS (@Y HYE7. 67 Qied).90, 7.95 Hz,

according to Schene E using the sane or anal ogous
1H), 78prdhelt 8-696621 hizgUES 7a0fi(ddr / sk, 17t 18 Hag R MS (ESI) m/z180.0
(M+ngt5er native reagents. 5-Methoxyisatin: 1 NVR (300 MHz,
O~"): d10.83 (s, IH), 7.19 (dd, J = 2.7, 8.6 Hz,
IH, 7.08 (d, J =1.8 Hz, IH, 6.85 (d, J = 8.7 Hz,
IH, 3.75 (s, 3H); M5 (ESI) mz 178.0 (MtH) +. Exanpl e
Example 4 Vet hoxyi s atinThe title conpound may be prepared

3 ing to Schene E using the same or anal ogous
> Met@%ﬁ%@fﬂpc t echni ques and/ or substituting with

alternative reagents.
0
_0
0
N
H

The title compound may be prepared according to Scheme E using the same or analogous

synthetic techniques and/or substituting with alternative reagents.

5-Methoxyisatin: 'H NMR (300 MHz, DMSO-dq): 6 10.83 (s, 1H), 7.19 (dd, J = 2.7, 8.6 Hz,
1H), 7.08 (d, J = 1.8 Hz, 1H), 6.85 (d, J = 8.7 Hz, 1H), 3.75 (s, 3H); MS (ESI) m/z 178.0 (M+H)".

Example 42
6-Methoxyisatin

0
J@E&O
~ N
o H
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6- Met hoxyi satin: 1H NVR (300 MHz, DMSO-J ) : d 10.96
(s, IH, 7.49 (d, J =8.4 Hz, IH), 6.59 (dd, J = 2.4,
W@2009/18391 6.40 (d, J = 2.4 Hz, IH), 3.88 (s, B&/EPNEN/053902
(ESI) mz 178.0 (MtH) +. Exanple 43
The tlﬁe(é&ﬂﬂduﬁ@rrﬁﬁﬁebo@yﬁrﬁga?@d 'a’dcc;lfbﬁlét fof B@hmuﬁﬁg 'RY sBfie or analogous
prepared accord Schene using the sane or
synthetin &¢ chgisjues gtymmbstdutlwwnh@uema‘amre@gersm bstituting
with alternative reagents. 7-(trifluoronmethyl)isatin:
1H NVR (300 MHz, DMSO-J 6) : d 11.44 (s, IH), 7.85
6-Methdﬂynsahn= 181 AN (3d)(b‘|MHZ BRIIOLd) 5710096 ,H)I I7I)4,9 (@, 23 8.4 Hz, 1H),
(g( 7.8 Hz, 1H); MS (ESI) miz 214,
6.59 (d&k drmp?- é, 94, LH)r 6—4Bl£dyf T et Ha, 3188t(h. S )méallmo (M+H)".
prepared according to Schene E using the sanme or
anal ogous synthetic techni ques and/or substituting
Examplet4d al ternative reagents. 5-(tert-butyl)isatin: 1 NWR
ESOO MHz, DMSO-J ) : d 10.95 (s, IH), 7.65 (dd, J =
7-(TriflugromgethybisatinH) . 7.48 (d, J = 2.1 Hz, IH), 6.87 (d, J
=8.1Hz, IH, 1.26 (s, 9 H; M5 (ESI) mlz 204.0
(MtH) +. Exanpl e 45 6,7-Dichloroisatin The title
conmpound may be prepared accor@ing to Schenme E using
the sane or anal ogous sy #c techni ques and/ or
substituting with altern e fgent s.
6, 7-Di chl oroi satin: 1HNVR 30Q Mz, DMBO-J 6) : d
11.63 (s, IH), 7.51 (dd, JC& 0.90, 7.95 Hz, 1 H), 7.33
(d, J =7.80 Hz, 1 H); M5 (ESI) mz 216.0 (M+H)+.

The title compound may be prepared according to Scheme E using the same or analogous

synthetic techniques and/or substituting with alternative reagents.

7-(trifluoromethyl)isatin: 'H NMR (300 MHz, DMSO-dy): § 11.44 (s, 1H), 7.85 (dd, J = 8.1
Hz, 1H), 7.78 (d, J = 7.5 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H); MS (ESI) m/z 214.0 (M+H)",

Example 44
5-(tert-Butyl)isatin

0O
O
N
H

The title compound may be prepared according to Scheme E using the same or analogous

synthetic techniques and/or substituting with alternative reagents.
5-(tert-butyDisatin: 'H NMR (300 MHz, DMSO-dy): & 10.95 (s, 1H), 7.65 (dd, J = 1.8, 8.3 Hz,

1H), 7.48 (d, J = 2.1 Hz, 1H), 6.87 (d, J = 8.1 Hz, 1H), 1.26 (s, 9 H); MS (ESI) m/z 204.0
(M+H)".
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Exanple 46 4,7-Dichloroisatin The title conpound may
be prepared according to Schenme E using the sane or
wa@eabospes synt hetic techni ques and/ or substi t BCT/RB2009/053902
with alternative reagents. 4,7-Dichloroisatin: 1HNWVR
ExambRY@ MHz, DMSO-J ) d 11.60 (s, IH), 7.65 (d, J =9
IH, 7.09 (d, J =8.7 Hz, IH; M5 (ESI) mlz 214.0
67-D1€MOF91&atllExarrp| e 47 (|
AN- S -Chl oro-S-net hyl -1 A ~-t et rahydrospi rof
b- carbol i ne-1~" -indol [ A" fO one. (34)34 Conpound 34
may be prepared according to Schene F.
(I R*-~-S -Chl oro- S net hyI -t et rahydrospirol
b- car boUne-1 7" -indoll-1"dQ 2
DVMBO ) : d 10.45 (s, 16 0.4 (s, IH), 7.43 (d, J =
7.2 Hz, IH), 7.31 (dd, J 2, @, 8.4 Hz, IH), 7.16 (d, J
= 7.2 Hz, IH), 7.05-7.02 (m ZFD, 7.00-6.96 (m IH)),
6.92 (d, J =81 Hz, IH, 3.98-3.86 (m IH), 2.79 (dd,
The tit%e ?gﬁfbéﬁnti] ?tr_u?y B'é préﬂ'&red %céjo}dﬁlgdto gcl}'reinfz]e gsléﬁné thi ’salln@) or analogous
synthefg m'cph'qudﬁar(dl(‘fr ststltutmg with alternatlve reagents.
)-5'-Chloro-3-nethy|-2,3,4,9-tetrahydrospiro[b-carbol
ne-1,3 -indol]-2" (1" H-one (35) 35 Conpound 35 may be

6, 7-DiPKIBPAIE A :2ECRKH OLNHSCHRIBO 811N %3t Be IPRMS 1QUd, J = 0.90, 7.95 Hz,
anal ogous synthetic

1 H),7.33 (d, /= 7.80 Hz, 1 H); MS (ESI) m/z 216.0 (M+H)".

Example 46

4,7-Dichloroisatin

Cl 0
(0]
N
H
Cl

The title compound may be prepared according to Scheme E using the same or analogous

synthetic techniques and/or substituting with alternative reagents.

4,7-Dichloroisatin: 'H NMR (300 MHz, DMSO-ds): § 11.60 (s, 1H), 7.65 (d, /= 9 Hz, 1H),
7.09 (d, J = 8.7 Hz, 1H); MS (ESI) m/z 214.0 (M+H)".

Example 47

(1R,35)-5’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol]-2°(1’ H)-one.
(34)
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techni ques and/or substituting with alternative
reagents. (1S

wW/B)09/akdoor o- S- net hyl -1 A ~-t et rahydrospi r ot PCT/EP2009/053902
b-carboline-1.S -indoll-17"ZO one: 1H NVR (300 MHz,

DVSO-~ ) : d 10.45 (s, 42 (s, IH), 7.43 (d, J
7.5 Hz, II—I), 7.31 (d : 8.4 Hz, IH), 7.16
d, J=7.2 Hz, IH, 7. %EI) 7.00-6.96 (m
H, 6.92 (d, J = 8.1 Hz, -3.86 (m IH, 2.78
dd, J = 3.6, 14.9 Hz, dd, J = 4.5, 25.5
Hz, IH, 1.18 (d, J=6.3 Hz, 3H); M5 (ESI) mz 338.0

(MtH) +. Chiral conpounds sucBdas 36 and 37 can be

ccor di to Sche H using the sanme or
Comp§ ﬁ{faaggempﬁ@ﬁ%ecqre%ﬁf) ggaegn%ﬁd/ or substituting
wWith alternative reagents. Exanple 49 (I
AN-S . T-Dichl oro-
(1R, 3S)f5’£(di10r(§3¥méthyl 2,BW—t¢tEih)&iWﬁleﬁ[}ﬂi—¢airbohne-l 3’-1ndol]-2’(1 ’H)-one: 'H
b- car bol i ne-| "' -

NMR (oMb D6 8106, B9):(10:4 (8 R0, 4k = TR THD), 7.31 (dd, J

21,8 Ruliy % 000 b, 157 25 Fo0dg G, 2 0.0~

8.1 HA.198, 1.68-386«(nR. BI)H2, 79|(um,,J3 94.9( 318 Hzl;l)lH)32.31$ (ddd] = 4.5 2.5 Hz, 1H),
6.2 Hz, IH? 2. 74 = 15.0 3.0 Hz, IH), 2.35

118 (¢.d; 6.9 Hz. pEDMS (S Mzrﬁ%(i(l‘ils“H()d J =6.0, 3H; M
(ESI) mz 392.0 (M+2H) +; [a]25 D = + 255.4 Exanple 50
(r ,3

Exami)le518,7 Di chl or o- 6- fI uoro 3- nmet hyI 2 3,4, 9- tetrahydrosp

[b car bol i ne-1, ndol ] - ' )-one (3 (2
(1S, 3R) -5’_Chloro-3-methyl-2, 3 4 9 tetrahydrosplro[ﬁ carbolme-l -mdol]-2’(1 ’H)-one

(35

—~ =~

35

Compound 35 may be prepared according to Scheme F using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

(15,3R)-5’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3’-indol]-2°(1’ H)-one: 'H
NMR (300 MHz, DMSO-ds): 6 10.45 (s, 1H), 10.42 (s, 1H), 7.43 (d, J= 7.5 Hz, 1H), 7.31 (dd, J
=2.1, 8.4 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 7.05-7.02 (m, 2H), 7.00-6.96 (m, 1H), 6.92 (d, J =
8.1 Hz, 1H), 3.98-3.86 (m, 1H), 2.78 (dd, J = 3.6, 14.9 Hz, 1H), 2.41 (dd, J = 4.5, 25.5 Hz, 1H),
1.18 (d, J= 6.3 Hz, 3H); MS (ESI) m/z 338.0 (M+H)".

Chiral compounds such as 36 and 37 can be prepared according to Scheme G or H using the

same or analogous synthetic techniques and/or substituting with alternative reagents.
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(I -S -Dichloro- -fl uoro- -nmethyl -tetrahydrospiro
-carboline-1 '"-indol]- 2"(l" )-one: 1H NWR (500 MHz,
wEDob/1®p2d 8.49 (s, IH), 7.54 (s, IH), 7.24 (dPCTOER2099/753902
Hz, IH), 7.21 (dd, J = 8.6, 2.0 Hz, IH), 7.14 (d, J =
Examg;eo‘mz, IH, 7.11(d, J =1.8, IH, 6.77 (d, J = 8.3
, IH), 4.14 (m IH), 2.89 (dd, J = 15.4, 3.7 Hz,
(1R ,35)+5°, 7-mdﬂo.(od@ﬂua»ro-3;15emyl-2;3¢59-tetll1)nhydxosﬁir()tﬂs¢anbbuine-1,3’-indol]-

s 6.4 Hz, 3H); MS (ESI) mz 392.0 (M2H)+;
ra ’{)a?%g%* 223.3 Exanpl e 51

3-net hyl - 2, 3, 4 9 tetrahydrospiro[
b-carboline-1,3" -indol]-2" (1" )-one (38)38

S- Met hyl -1 A A~ t et rahy TR e5%

b-carboline-1”"-indoll - 1H NWVR (300 MHz,

DMSO-c/ ) : d 10.34 C§, YHN jo- , IH), 7.39-7.45
(m IH, 7.26 (td, J = ; IH), 7.12-7.18 (m
IH), 6.85-7.08 (m 5H), 3.89-40 2.79 (dd, J

= 14.9, 3.8 Hz, IH), 2.41 (dd, J =149106 Hz, |H),
1 18 (d, J = 6.5 Hz, 3H);: MS3PESI) m z 304.0 (MkH)+.
npl e 52 6'-Chl oro-3-nethyl-2,3,4,9-tetrahydrospiro]
35: HaM\éRk(éOG) MeHE,, BMSOrd6) 520(69 (s) LiBhed 0{B9(s, 3H), 7.43 (d, J = 10.0 Hz, 1H),

733 G4 o7 B pe e M lod] da-F 53 e TR RS (@b 2 1D 693 (@, 7= 8.5 Hz
1H), 3@45@1“1)H)|, gl)ll%&ﬁjné? 2 HtI)LH)lQ 7&3;1&31—'15')0 37941% m) (2]35:(dd J=150,

10.3, B8, 1.15 (amammmmsmasmam@w (M+2-H)5’ tmﬁb—mﬁs 42.78
(dd, J = 14.9, 3.8 Hz, IH), 2.40 (dd, J = 14.9, 10.6
. IH, 1.17 (d, 3H; M (ESI) m z338.0 (MtH) +.
Exa le 53

.\“

(1S,3R)-5°,7-Dichloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol]-
2°(1’H)-one (37)

37

(15,3R)-5’,7-Dichloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol] -
2°(1’H)-one: 'H NMR (500 MHz, CDCl3) § 8.49 (s, 1H), 7.54 (s, 1H), 7.24 (d, J = 9.7 Hz, 1H),
7.21(dd, J = 8.6,2.0 Hz, 1H), 7.14 (d, /= 6.0 Hz, 1H), 7.11 (d, /= 1.8, 1H), 6.77 (d, J = 8.3 Hz,
1H), 4.14 (m, 1H), 2.89 (dd, /= 15.4, 3.7 Hz, 1H), 2.49 (dd, J = 15.3, 10.5, 1H), 1.68 (bs, 1H),
1.29 (d, J = 6.4 Hz, 3H); MS (ESD) m/z 392.0 (M+2H)"; [a]*’p -223.3°

Example 51

3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol}-2’ (1’ H)-one (38)

67



5 -tert-Butyl-3-nethyl-2,3,4,9-tetrahydrospirof
b-carboline-I,3 -indol-2"(1"J )-one (40)40 ' - -Butyl -

WO pwbhgdo2ttet r ahydr ospir o PCT/EP2009/053902
b-carboline-1.S -indol-1"Cl " )-one: 1H NWR (300 MHz,
MeOD-~): d 8.25 (s, IH), 7.33-7.58 (m 3H), 6.94-7.26
(m 4H), 4.42-4.56 (m IH, 3.10 (dd, J 15.0, 6.0 Hz,

IH, 2.77 (dd, J = 15.8, 10 8 IH, 1.43 (d, J =

6.7 Hz, 3H), 1.27 (s, mz 360.0 (MH) +.

Exanpl e 54

6', 7' -Dichl oro- 3-nethy

b- carbol i ne-1, 3" -indol -

o- -nmethyl- -tetr ahydr osplr 0

b-carbol i ne-17"-indol -ZXI' *-gge: 1H NVR (300 MHz,

DI\/BOJ% d 10.92 10. 49({}) IH), 7.43 (d J
3-Methyk2 3, ,tetrzﬂ)ydrysmgo[a-cqu?lme-k,ﬁj-m .lb%’-(ﬂbsm(qh HHMR (300 MHz,

ovis g G oy 2 Sastads by g e PR s 1

7.12- 7l(1+8)%1 ,1HY86. @97@8@@}@53 |8|9~4(§>2‘Dm YD, £ B84, m11$§23@Hz 1H), 2.41

(dd, J =(1h9 0. GﬁZoﬂrﬁb hyl8 €d2/3;, 615 @IZt éHB N§dESBpi/e 3p4.0 (M+H)".
b-carboline-1,3 t-indol]-2 t(l t )-one (42)42
3-N®thy|-7‘-(trif|uoronethyl)-2,3,4,9-tetrahydrospiro[
b-carboline-1,3 -indol]-2"(I" )-one: 1HNWVR (300 MHz,

Exanﬁméiidd) : d 10.74 (s, IH), 10.48 (s, IH, 7.54 (d, J

7.9 Hz, IH), 7.44 (d, J =7.0 Hz, IH), 7.28 (d, J =

ol Py g LB e o

2.43 (dd, J = 14.9, 10.6 Hz, IH), 1.18 (d, J =
65Hz,

ahydr ospi r o[
Hne (41) 41 ' '-Dichlor

OO0
N
39

6’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2°(1’ H)-one: 'H NMR
(300 MHz, DMSO-dg): & 10.46 (s, 1H), 10.39 (s, 1H), 7.42 (d, J = 7.0 Hz, 1H), 7.15 (d, J=7.0
Hz, 1H), 6.87-7.07 (m, 5H), 3.86-4.04 (m, 1H), 3.03 (d, /= 5.3 Hz, 1H), 2.78 (dd, J = 14.9, 3.8
Hz, 1H), 2.40 (dd, J= 14.9, 10.6 Hz, 1H), 1.17 (d, 3H); MS (ESI) m/z338.0 (M+H)".

Example 53

5’-tert-Butyl-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2’(1’ H)-one (40)
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3H); M5 (ESI) mz 372.0 (M+H) +. Exanpl e 56
7' -Chloro-3-nethyl-2,3,4,9-tetrahydrospirof

wh2mankmobi ne-1, 3" -indol]-2"(1'/0-one (43) 43 PCT/EP2009/053902
7' -Chloro-3-nethyl -2, 3, 4,9-tetrahydrospirof
b-carboline-I,3 -indol]-2" (1" -7)-0one: 1H NWR (300
MHz, MeOD-"): d 7.48-7.58 ( , 03-7.32 (m 5H),
4.68 - 4.84 (m IH, 3 4.4 Hz, IH), 2.92
(dd, J = 16.3, 11.0 d, J =6.7 Hz, 3H);
M5 (ESI) mz 338.0 (M~NJ Y
51 - Chl or o- 2, 3-di net hyI 2, 3 % 9+"+‘t et rahydr ospi ro[ b-car bo
line-1,3 -indol]-2"(I'" H)-one (44)44
S -Chl oro-1 ~-di et hy| AMAA- teagahydrospi rol
b-carboline-I '-in doll- " " -one: 1HNWR (300 MHz,

5’-ter -32mﬂg§d&$ gg é&gb}&}% _p%QLp"’@ai@hﬂé 'i')s] %Zdo ]gH) Sprie: 'H NMR

(300 MHz MF@ﬂ%} 5 FQ 25 gs D, 77 @37 7(33) A)nff@)H)S@ 9147196 ?& 4}!1!%'42')4 .56 (m, 1H),
3.10 (Qd 0‘% 16,0, 819 Hz, 11H>)42(76 (dG,H)} = IN‘B (18 ﬁanHBHZBO(dQ NiHp.7+Hz, 3H), 1.27
(s, QHW%#SDW/?QO%(%HI)M r ahydr o- 2°- spi r o[ azepi no[ 3, 4- 6] i

ndole-1,3" -indol]-2" (1" H)-one (45) 45
S -Chl oro- S*"AO-tetrahydro-|
< ol azepi noP*- Ali ndol e-1~" -indol I~ ' fOone: 1H
Examﬁ%%‘{soo Mz, DVMSO-J ) : d 10.56 (s, IH), 10.10 (s,
6’ 7’-1Did)110r3-34ﬁle(lfyl-2;l3,¢ 9-teftahigdrdsphro[f-caebolidd,1 3]’-md81-2’(1 ’ZJ)Zone 41)
Hz,IH) 7.1-7.16 (m 2H), 6.95 (t, J =7.8
6.91-7.03 (m 2H) 3.47 (ddd, J =

NH
O N\ O o

H N
0 H Cl

41

6°,7°-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3’-indol-2’(1’ H)-one: 'H
NMR (300 MHz, DMSO-dg): & 10.92 (s, 1H), 10.49 (s, 1H), 7.43 (d, J= 7.0 Hz, 1H), 7.10-7.24
(m, 2H), 6.92-7.08 (m, 3H), 3.84-4.13 (m, 1H), 3.24 (d, J=4.7 Hz, 1H), 2.79 (dd, J = 14.8, 3.7
Hz, 1H), 2.40 (dd, J = 14.9, 10.6 Hz, 1H), 1.18 (d, J = 6.15 Hz, 3H); MS (ESI) m/z 372.0
(M+H)".

Example 55
3-Methyl-7'-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one
42)
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14.2, 7.3, 5.1 Hz, 2H), 2.91-3.17 (m 3H), 1.88-2.06
(m 2H); M5 (ESI) nfz338.0 (M+H)+. Exanple 59 (I ,3
w0 2@9AR9oND- 3- net hyl - 2, 3, 4, 9-t et rahydr ospi r o[ PCT/EP2009/053902
b-carboline-1,3 -indol]-2"(l"Z0-one (46) 46 (I
, 3S)-5"' -Brono- 3-net hyl - 2, 3, 4, 9-t et rahydr ospi r o[
b-carboline-I,3 -indol]-2 fH)-one: 1H NMR (300 MHz,
DMSO- A 6) : 10.46 (s, , IH, 7.44 (dd, J
=8.2, 2.1 Hz, 2H), 7 2H), 6.92-7.07 (m
2H), 6.88 (d, J = 8.5 % .84-3.98 (m IH), 2.78
(dd, J = 15.1, 3.7 Hz, : (¢drp J = 15.1, 10.4
Hz, |H), 1.18(d,J:65Hz 3H); M5 (ESI) mz 383.0
(MtH) +; [a] 25 D +244.9. EtNO,, AcONH, Tol uene, refl ux
To a sol ution of S-chioroi nd#t e-S-car boxal dehyde (2.14
mmol ) in toluene (22 nL) was added nitroet hane

3-MetolsT Ao EetiT o0t EopaHEo PR aS gargimenhbt pdol g 1’ H)-one:

NN 00 DNROG T 4 o P Sl M etbi el oy 110, 744 0

J=7.0H9, mph@ssaddedizand) td1n-rabl gy, 4185 387, w(iﬁdm) 3.17(d,J=53

After an one hour, an addi ti onal anount of ammoni um

Hz, ll*é);ét&alt(eid(@.—mig,&%m, i) 3.45védd. alodd 4.9, TAé Haaldl), dnl8 (d, /= 6.5 Hz,
am e ed for another hour and was then
3H); %ﬁ%@/m@%% oom t enper ature overni ght. The
precipitate formed was collected by filtration, washed
wi th toluene and pl aced under high vacuumto afford

E Regnitro internediate as bright yell ow powder (2.69
’“‘“‘B 97.19% . 1HNMR (300 MHz, DVBO-~): d 8.42 (s, |H),

7'-ChBro3-rasthyl-2)3,4, qqt&‘ialiydirodpﬂfoﬂi &E‘bbl!lne-lllﬂ)' -indolp-2' (1 H)-dne(43)
9.1 Hz, IH), 7.24 (dd, J = 8.5, 2.1 Hz,

NH
DRyaY,
N

N
HO b Cl

'y,

43

7'-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one: 'H NMR
(300 MHz, MeOD-d,): 6 7.48-7.58 (m, 2H), 7.03-7.32 (m, 5H), 4.68 - 4.84 (m, 1H), 3.25(d, J=
4.4 Hz, 1H), 2.92 (dd, J = 16.3, 11.0 Hz, 1H), 1.55 (d, J = 6.7 Hz, 3H); MS (ESI) m/z 338.0
(M+H)".

Example 57
5'-Chloro-2,3-dimethyl-2,3,4,9-tetrahydrospiro[-carboline-1,3'-indol]-2'(1' H)-one (44)

N
LA

H N
°" i
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IH, 2.48 (s, 3H), 1.86 (s, 2H); M5 (ESI) mz 236.0
(MtH) +. To a suspension of |ithium alum num hydride

W@ 2008232921 68. 2 mmol ) in tetrahydrofuran (70 nlyCTVEB2009/053902
added the nitro internmediate (2.69 g, 11.37 mmol) in
smal | portions. The resultinggreaction mxture was
refluxed at 90 C for 6 hours. Afterward, the reaction

5'-Chii§!r6<$2‘§ EyF?§'49§jtétP%1{ém93Lﬁne§{[§eJ3?gy fe- O,Bdnmo‘?]c?@l "H}-one: 'HNMR

T was t
(300 M\HE GIDMEEngF B W63 ((36114) l?i@zl’(b,)lm oui3y(d, J6|7| eWed Iy 7 35(dd, /=84,
aqueous sodi um hydr oxi de ng The resul tan
2.2 HZs, dﬁbeﬁé%dx Jad - @Heolldy 6t9bl %9‘7 r(moéélr) @ﬁﬁ Enian,wad), t2r8én(dd, J=15.2,

| I'OU | N +
s A SRR S e a4 S GESR s ¥
extracted with ethyl acetate. The extracts was washed
with water and brine, dried by sodium sul fate and
filtered. The filtrate was concentrated in vacuo and

ExampleeS8 esi due was pl aced under high vacuumto afford

5'-Chlg>'ré %hﬁ t%}z&%ﬁﬂo% 2@%&%@%@%&&8%&%@?@ #)-gne (45)
11.01 (bs, IH), 7.55 (d, J = 2.05 Hz, 7.34 (d, J
9.08 Hz, IH), 7.20 (d. J:176HZIH) 7.04 (dd, J

= 8.5 2.1 Hz, IH), 296310(m||—|), 2.60 (d, J =
6.5 Hz, 2H), 0.97 (d, ), M5 (ESI)

m z208. 0 (M+H) +. Exanpl ¢ - Chl oro- -nethyl -
IOtetrahydro- J -spir ndol e-1 '-indol]-
2' (1" )-one (47) 47 (I N

)-5f-Chl oro-3-net hyl -3, 4,5, 10 tt*rahydro 2ff-spiro[ azep
ino[3,4-Alindole-1,3 -indol]- 2"(I"2 )-oiie: 1H NWR
(300MHz, DVMBO-J ) : d 10.43 4%, IH), 9.96 (s,IH, 7.46

(dd, J = 6.6 Hz, J = 1.8 Hz, IH), 7.32 (dd, J = 8.1
5'-Chldro-3.4,5; lﬁ-utékrhﬁydrb@H sihrl)[?azépinom -blindeke-1,81-indkd)}-2'6l' A0-one: 'H

m
NMR 2300M 7. DMSO-dy): § 10.56 (s, 1H), 10.10 (s, 1H), 7.46 (d, J=7.0 Hz, 1H), 7.32 (dd, J
= 8.4, 2.2 Hz, 1H), 7.1-7.16 (m, 2H), 6.95 (t, /= 7.8 Hz, 1H), 6.91-7.03 (m, 2H), 3.47 (ddd, J =
14.2,7.3, 5.1 Hz, 2H), 2.91-3.17 (m, 3H), 1.88-2.06 (m, 2H); MS (ESI) m/z338.0 (M+H)".

Example 59
(1R,35)-5'-Bromo-3-methyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3'-indol]-2'(1' H)-one (46)

3 Br
NH
\ Q
Ho? >y
o q

46

(1R,35)-5'-Bromo-3-methyl-2,3,4,9-tetrahydrospiro[-carboline-1,3'-indol]-2'(1' H)-one: 'H
NMR (300 MHz, DMSO-dg): 6 10.46 (s, 1H), 10.42 (s, 1H), 7.44 (dd, /= 8.2, 2.1 Hz, 2H), 7.11-
7.21 (m, 2H), 6.92-7.07 (m, 2H), 6.88 (d, J = 8.5 Hz, 1H), 3.84-3.98 (m, 1H), 2.78 (dd, J = 15.1,
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3.12 (m IH), 2.88 (m IH, 2.78 (d, J =5.7 Hz, |H),
2.08 (m IH, 1.64 (m IH, 1.05 (d, J = 6.3 Hz, 3H);
WOB0OERIP1 Mz 352. 0 (MtH) +; [a] 25 D +238. 8. ExXBempER2064/053902
(15,3 )-5"-Chloro-3-nethyl -3, 4,5, 10-tetrahydro-2
3.7 Hz, SIBD)! Q[@Zﬁﬂﬂl nef 8s5.4- 60.440)! B1), ,1318-(é1fﬁd’0¥]6 :5 Bz( BH);HVEO(ES]) m/z 383.0
C48 A8 AN S - 'Chl or o- S- et hyl - Sh Otetrahydro’\

(M+H)sb1] |""3£’éfgl nol S*-~li ndol e-12' -i ndol
1H NMVR (300MHz, DMBO-J ) : d 10.43 (
(s,IH, 7.46 (dd, J = 6.6 Hz, J =
(dd, J = 8.1 Hz, J = 2.4 Hz, I H)
(m 3H), 3.90 (m IH), 3.12 (

Ciz. 78 ( —0J =<25;/§'¢0% ISEUD . SN om Lo (o "
2 A ESI Mot ( : 2

?@&%- 257 re, Dl © BR(L | )
- Dchifpr o- S-net hyl -1 A~~~ t 6¥F alfydr ospi r ol

b-carboline-1.S -indoll-I~"~Oone (49) 49 (I S-S
-Di chl oro- -nethy -tetrahydrospi ro
b-carboline-I.S -indoll”~ C /Oone 1H NVR (300MHz,
To a s 19p§))f ¥ 8510!%1;116(1%?( ?—&arlb}_%aldgﬂ%r §1 | l_i)_l 57 ad gn |tq_1|3]1en_e (22 mL) was
added ?11til(76tl(aﬁile (QS.Q IﬁLg &% athfdoniufn géetﬁt@ JO%I_%’ 6.8 1‘31"?10()‘.:j Thd reaction mixture
8.4 Hz, I'H), 3.92 (m IH), 3.10 (d, J7=5.7 HZ, IH),
was stiredaat (reflud H)30 Z)30r § ioutsHA ftetward, @dtlitidnat aginBorin ®kfate (0.43 g, 5.9

mmol)N\%aé E%gd and the reflux was continued. After an one hour, an additional amount of

2' (1" H)-one:
IH), 9.96
Hz, IH), 7.33
7 (m 2H), 6.96
2.88 (m IH),
IH), 1.64 (m IH),

NE

Iz

ammonium acetate (0.44 g, 5.9 mmol) was added. The reaction mixture was refluxed for another
hour and was then left to stand at room temperature overnight. The precipitate formed was
collected by filtration, washed with toluene and placed under high vacuum to afford the nitro
intermediate as bright yellow powder (2.69 g, 97.1%). 'HNMR (300 MHz, DMSO-dj): & 8.42 (s,
1H), 8.06 (s, 1H), 7.95 (d, J = 2.05 Hz, 1H), 7.52 (d, /= 9.1 Hz, 1H), 7.24 (dd, J = 8.5, 2.1 Hz,
1H), 2.48 (s, 3H), 1.86 (s, 2H); MS (ESI) m/z 236.0 (M+H)".

To a suspension of lithium aluminum hydride (2.62 g, 68.2 mmol) in tetrahydrofuran (70 mL)
was added the nitro intermediate (2.69 g, 11.37 mmol) in small portions. The resulting reaction
mixture was refluxed at 90 °C for 6 hours. Afterward, the reaction mixture was cooled to room
temperature and placed in an ice bath. It was then quenched by adding a water-THF mixture (6:4,
70 mL) slowly, followed by aqueous sodium hydroxide (4 M, 70 mL). The resultant suspension
was allowed to stir overnight and was then filtered through celite. The filtrate obtained was
concentrated in vacuo, diluted with water and extracted with ethyl acetate. The extracts was
washed with water and brine, dried by sodium sulfate and filtered. The filtrate was concentrated
in vacuo and the residue was placed under high vacuum to afford 2-(5-chloro-1H-indol-3-yl)-1-
methyl-ethylamine as a brown oil (2.25 g, 94.9%)). 'HNMR (300 MHz, DMSO-d5): & 11.01 (bs,
1H), 7.55 (d, /= 2.05 Hz, 1H), 7.34 (d, /= 9.08 Hz, 1H), 7.20 (d, /= 1.76 Hz, 1H), 7.04 (dd, J =
8.5, 2.1 Hz, 1H), 2.96-3.10 (m, 1H), 2.60 (d, J= 6.5 Hz, 2H), 0.97 (d, J= 6.5 Hz, 3H); MS (ESI)
m/z208.0 (M+H)".
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mz 373.0 (MtH) +; [a]25 D +141.2. Exanple 63 (I . '.
-Dichl oro- S-net hyl ~. S* -t etrahydrospi rot b-carboline-|
WO 2000d8d9bt ZXl ' / O one (50) 50 (IS -S PCT/EP2009/053902
-Di chl or o- S- net hyl . S* -t etrahydrospi rot b-carbol i ne-17
"-indoll-IXI""one: 1H NVR (300MHz, DVMSO-4): d 10. 66
(s, IH, 10.49 (s,IH), 748(d J =2.1Hz, IH, 7.32
Examplei0 3 = 8.4 Hz, J = 2.4 Hz, 7.17 (d, J = 8.4 Hz,

(R, 34’)}&% J-Célogg’ f(rﬂkth%rr%f ?&6’ ?egg%\rﬁdl'ozbﬁ-sélr?gazﬁﬁfpofﬁ b%ild%l?—l 3'-indol]-
2'(1'Hycbneld4® 6.3 Hz, 3H); M5 (ESI) mz 373.0 (M+H) +;

[ OC] 25D 171. 2. Exanple 64

(1i?,3S)-5 -Chloro-6-fluoro-3-nethyl -2,3,4,9-tetrahydr

ospiro[ b-carboline-|,3 -ind w 2f 1" f1)-one (51)51

(I ~M-S -Chloro- -fl uoro- metr%tetrahydrospi ro

b- car bol i ne-1 " -i ndol ] Nbney 1H NVR (500 MHz,
DVBO- J<5) d 10.53 (s, IH), 7.32 (dd,

IH, J 8.3, 2.2 H), 7.2

7.20 (dH”THM, J = 9.8, 2.3 Hz),
7.16 (dd, IH, J =8.8 4.6 H),"7.06 (d. IH J =15

Hz), 6.93 (d, IH J = 6.0 Hy7 6.87 (dt, IH J = 6.9,

1.8 Hz), 3.95 (m IH), 3.35 (bs, IH), 2.77Edd, IH, J
(1R3-S ploroSmipthy - 324.5100ctehydto Y1 spo[3ep 0l 54 fipdole-1,3'indol-

2('H):gng: f@wﬁﬂﬁsﬁohé}%é%@%g%@@aﬁ%511918%6(Mh> 7.46 (dd, J = 6.6 Hz, J

= 1.8 Hz, 1H), 7.32 (dd, J = 8.1 Hz, J = 2.4 Hz, 1H), 7.17 (m, 2H), 6.96 (m, 3H), 3.90 (m, 1H),
3.12 (m, 1H), 2.88 (m, 1H), 2.78 (d, J = 5.7 Hz, 1H), 2.08 (m, 1H), 1.64 (m, 1H), 1.05 (d, /= 6.3
Hz, 3H); MS (ESI) m/z 352.0 (M+H)"; [0]*p +238.8°.

Example 61
(15,3R)-5'-Chloro-3-methyl-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3'-indol]-
2'(1'H)-one (48)

48

(1S,3R)-5'-Chloro-3-methyl-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3'-indol]-
2'(1'H)-one: 'H NMR (300MHz, DMSO-ds): 6 10.43 (s, 1H), 9.96 (s,1H), 7.46 (dd, /= 6.6 Hz, J
= 1.5 Hz, 1H), 7.33 (dd, J =8.1 Hz, J= 2.4 Hz, 1H), 7.17 (m, 2H), 6.96 (m, 3H), 3.90 (m, 1H),
3.12 (m, 1H), 2.88 (m, 1H), 2.78 (d, /= 5.4 Hz, 1H), 2.08 (m, 1H), 1.64 (m, 1H), 1.05 (d,J=6.3
Hz, 3H); MS (ESI) m/z 352.0 (M+H)"; [oc]ZSD -237.6°.

Example 62
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D + 211. 6 Exanple 65 (I
S, 3/?)-5-Chloro-6-fluoro-3-nethyl -2, 3,4,9-tetrahydros
w@eooofikeoear bol i ne-1, 3" -indol]- 2'(177)-one (52pCBRPL009/053902
, 3

(1R, 3&[ %a(sr ggﬂh?é]l‘g_ﬁlﬁéth'ﬁtﬁ3 aiﬁﬁh%ﬂydgos:i)_lﬂor@ ctaghaﬁlll\%ﬂ RO Mlzoi (1'H)-one

@9) DVBO-cf): d 10.55 (s, 1H), 10.51 (s,IH), 732(dd J
8.4 Hz, J = 2.4 Hz,IH), 7.20 (dd, J = 10.1 Hz, J = 2.4

H, 7.14 (dd, J &.8.8 Hz, \1\\:45 Hz, IH), 7.05

J

J

8. é : 6. 86
3 (n1 IFD 2.76
.39 (dd, J = 15.2
( =76.3Hz, 3H); M5
S)rﬂzS [ﬂD @mss Bmmﬂe66
- Chl or o- 3- propyl-2,3,4 9-tetrahydrospiro
[b-carboline-1,3 '"-indol] -2491' H)-one (53)53
S - Chl or o- S- propyl - ZA -t etrahydr ospi rol
(1R, S%NBEU bﬁl)lﬂl&% -3 me‘thjrslc@k l4;9- teg'al{i'@i‘&gﬁ (os[ﬂ:'c'ﬁ) 7 y 4@‘“%{4}0} -2'(1'H)-one:
'H NMR 3306V HzHPMSO-23): éd@ 66J(s,=1}8) 40H9,(sJHy, 241 (Hz, = BJ-H)HZ 1H), 7.32 (dd,

J=8.bHgo %gdl By, ﬁhgzlgz@,z} 4?@?@1{;&‘ 04]4@% 28 693 %m*’ﬂ&)‘f Hz, 1H), 3.92

(m, 1}%)65%((H1J4H)7 HP: 19ri (zt78 (th, THS; 23¢tm, 11,1, MR d( 163 ﬁzZ3H) MS (ESI)

l'ow’'ng trifl uoromet hyl conpounds
zm@3T%m@Merr®@ﬁﬁfdhﬁdrord|ng to the follomnng schene.
Exanpl e 67

Example 63
(15,3R)-5',6-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one
(50)

50

(15,3R)-5',6-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one:
'H NMR (300MHz, DMSO-dq): & 10.66 (s, 1H), 10.49 (s,1H), 7.48 (d, J= 2.1 Hz, 1H), 7.32 (dd,
J=28.4Hz,J=2.4Hz 1H), 7.17 (d, /= 8.4 Hz, 1H), 7.03 (m, 2H), 6.93 (d, /= 8.4 Hz, 1H), 3.92
(m, 1H), 3.11 (m, 1H), 2.78 (m, 1H), 2.39 (m, 1H), 1.17 (d, J= 6.3 Hz, 3H); MS (ESI) m/z 373.0
M+H)*"; [0]*p -171.2°.

Example 64

(1R,35)-5'-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one (51)
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3-Bronmo-1,1,l-trifluoro-propan-2-one oxinme HO N Br
CF, To a solution of 2.5g of

wo 200008928, 3, 3-trifl uoropropan-2-one in 15 ni PET/EP2009/053902
chl orof orm (passed through a pad of basic alum na) was
added a solution of hydroxylan ne hydrochloride in 2.5
nmL of water and the m e ted reflux. After 25
hours, the reaction m e\\wasN ed and 15 nL of H
O was added. The | ayers wené 'e‘ ed and the aqueous
| ayer was washed with 3 X 15 g hl or oret hane. The
conbi ned organic extracts wereHdri ed over nmagnesi um
sulfate, filtered and concentrated in vacuo. Note: As
the product is a volatile |iguid, excessive
application of the vacuumto renove the co-sol vent

(1R, 3@@?&9{%3}:@5 lr:fﬁlgth)lpu 3,809 aﬁ&hﬁhfﬁlw cR%tg)‘iﬁ‘étl ¥idol]-

2'(1 H)-vdnel AN NIRUG00-MHE SDMS©148) Bll/0-53n@| 18, y10.49(HPaN); 2321dd, 1H, J =
oxime To a solution of 362.5
8.3, 2. 2 %) 0r801(dd,, IH.t4+ P18 8r3oHp): ad&q(gig ddb Jox Br¥e 4inHzp 76 @ 1H, J= 1.5

Ho), Xt (oD, B et Ol £ 0 SR KT, S 5. 110, 277

(dd, 1Hhg = esiot 3 9rHXyas 40i(ld eriedy Ehrsooidiv.a Bzt ie1 @ 3H, J = 6.4 Hz); HRMS:
concentrated in vacuo. The resg due was purifi ed on
355.08901 (M9, gadtulfthe ferrenHeChEN; Quded 1abe Xldchh 0% t o 30% et hyl
acetate) to provide the desired product. 1H NVR (300
l\/Hz DI\/SOJ) : d 11.00 (bs, IH 7.32 (m 3H 6.91
=9.2, 2.4 H, IH 3.48 (m IH 3.02 (dd, J =
Emmmk@ 3.2 Hz, IH) 2.70 (dd, J = 14.5, 9.6 Hz, I H),

(1s,316-58-ACﬂ19§0-6?tﬁ'laro-3-methyl-2,3,4,9-tetrahydrospiro[ﬁ-carboline-l,y-indol]-
2'(1'H)-one (52)

52

(15,3R)-5'-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR (300MHz, DMSO-d6): 6 10.55 (s, 1H), 10.51 (s,1H), 7.32 (dd, /= 8.4 Hz,
J=2.4Hz,1H), 7.20 (dd, J = 10.1 Hz, J = 2.4 Hz, 1H), 7.14 (dd, J = 8.8 Hz, J = 4.5 Hz, 1H),
7.05 (d, J=2.4 Hz, 1H), 6.93 (d, /= 8.4 Hz, 1H), 6.86 (td, J=9.3 Hz, J= 2.4 Hz, 1H), 3.93 (m,
1H), 2.76 (dd, /= 15.0 Hz, J= 3.6 Hz, 1H), 2.39 (dd, /= 15.2 Hz, J=10.5 Hz, 1H), 1.17 (d, J =
6.3Hz, 3H); MS (ESI) m/z 357.0 (M+H)"; [o]]p -208.8°.

Example 66
5'-Chloro-3-propyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one (53)
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M5 (ESI) mz 247.0 (M+H) +. Exanple 69
2,2,2-Trifluoro-I|-(5-fluoro-|Hindol-3-yl nethyl)ethyl a
worzowe/132a sol uti on of 280 ngy of PCT/EP2009/053902
[,1,1-trifluoro-3-(5-fluoro-li/-inol-3-yl)-propan-2-on
e oxine in diethyl ether was added 5 nmL of 2M1ithium
al um nium hydride in TH o 0O C. The reaction
was stirred at 0 C, the loomterrperature
After, 2 1 hours, the reay careful |y quenched
with water until no effervggeepe as observed. The
m xture was then dried over nmagnesi um sul fate,
filtered through celite and concentrated to dryness.
The residue was purified on gglica gel (100% hexane to
65 70% hexane in et hyI acetate). Exanple 70 (|

5'-ChlgPo-3hropy k23 h StTrApy djrgé’ﬁ,l%’%} %3‘1%%373 SR AL 'H NMR
(300MHD 133\@3405416) Qlese(s m)r i10.40Qg, 0 tdwzt &,9:37% Bz}t ﬁq)r arth(dd J=28.4
ol

rospiro[ b-carboline-I,3 -in 177) - one:

Hz, Jf@dOWHle)DN/S@(Q, =17 5HE1116) 6% m, H)H) 30978, (15D), 2 86) (dd J=15.0 Hz,

- 34, Wﬁ%@(%‘ﬁ? b8 o5 gRjodn g ﬂf sl N8 ESD miz 366.0

(M+H51*36(mIH) 313(dd J =15.0, J 3.9 Hz, I H),
2.85 (dd, J 15.0, J:11.1Hz,||—|),254(d J-117
Hz, IH; M5 (ESI) mz 392.0 (MtH)+. Exanple 71 (I ,3
)-5"-Chloro-3-(trifluoronethyl)-2,3,4,9-tetrahydrospir

The fo?lL)vx}?ﬁgC '%81‘0%9&1’1}1’0%5&)&9(%' dan b%'p%f)aréd' QCQSrd(iég‘?oE’tie following scheme.

Fm
N CF,

CF, CF, H N
NH,OH<HCI, H,0 Na,CO, E N-OH LiAIH4
© CHCI; D N/ MTBE ) THF
3
Br OH Br N
H
CF,
O
E NH, , Cl p-TsOH
A\ c —
N N EtOH, 100 °C
N H
Example 67

3-Bromo-1,1,1-trifluoro-propan-2-one oxime
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(I - "-Chloro- - rifl uoromethyl - -tetrahydrospiro
b-carboline-I '"-indol]- 2' (1" ZO OCHe: 1H NMR(300MHz,
wOrBO32921 : d 10.70 (s, IH), 10.62 (s,|H), 7.58C1/8P2039/653902
7.5 Hz, IH), 7.38 (dd, J = 8.4, 2.4 Hz, IH), 7.30 (d,
To a sbl&tlo% af ﬁég de) brofa2d, 3(3mnﬂdd)opr8}|o£1824)hel in d5/mg, ofich?oroform (passed
0 (m 2H) @&l I—P 3.75 (d, = 9.0
througlqza pqu)f' bag1cg@ur(1ma) VR adtkzg y EBptyorng Zh}{glggg(y@)aqu |1qydrochlor1de in 2.5 mL

74 7,
of wat%:%%d_z @).e %Eﬁﬁ"cr)? %g qcﬁ&r : )g 01} o%e 45 hqu)rs egreﬁctbont m{xtur W rSoCsOOled and 15
mL offHy®{vas eédddoThrybrs3vert BelRkdted 2nd {hefalq)lccﬁﬁﬂajeS ®as 5€ashed with 3 X 15

(IR 3 , _ . .
mlL dighlgranggihaneoThe cqmbiped, ereapisterynagts svege dried pqrrpagpgriggpsulfate, filtered

- i ne-=1w3' -i - 2" (177 L
and co%%&fag%cf HJ %&?i ]E@te( /SXQ QI?&%_gnr’odﬁf)t. 1%§ J(o%anf? Hﬁl‘l‘ﬁ’z%g%?ng Qﬁlﬁlcatlon of the
vacuuﬁil'bo. retod®e thedo-sdlvenBréalubld the feRl 3f tie, protiict. #’2fhe(Phoduct was used
, 7.082 (td, J = 7.6 Hz, J = 1.3 Hz, IH, 7.01 (m
Wlthmﬁ rther pygificAon.- H), 3.13 (dd, J = 15.0 Hz, J = 3.9 Hz,
IH, 2.85 (dd, J = 15.2 Hz, J = 11.0 Hz, IH), 2,54 (m
IH; M5 (ESI) nlz 392.0 (MrH) +. Exanple 73 (|
S,3S5)-5"-Chloro-3-(trifluoronethyl)-2,3,4,9-tetrahydro
Examppe 68[ b-carboline-1,3" -indol]- 2'(1"i7)-one (57)57 (I
AN-S -Chloro-S-CtrifluoromethyO | AMA-tetrahydrospirol
1,1,1- ’pnmw@BL(smdoro-1Hlﬁﬁiﬂs- H?-\p\/@alﬁ-nﬁmelﬂnﬂw (300 Mz,
DVSO- cf ) : 10. 69 (s, 10.62 (s, IH), 7.53 (d, J =
7.8 Hz,

CF
N-OH

Iz

To a solution of 362.5 mg of 3-bromo-1,1,1-trifluoro-propan-2-one oxime in 20 mL of MTBE
was added 5-fluoroindole and sodium carbonate and the mixture stirred at room temperature.
After 2hours, the reaction was filtered through celite and concentrated in vacuo. The residue was
purified on silica gel (hexane: ethyl acetate from 0% to 30% ethyl acetate) to provide the desired
product. 'H NMR (300 MHz, DMSO-dj): 8 11.00 (bs, 1H) 7.32 (m, 3H) 6.91 (td, J=9.2, 2.4 Hz,
1H) 3.48 (m, 1H) 3.02 (dd, J= 14.5, 3.2 Hz, 1H) 2.70 (dd, J = 14.5, 9.6 Hz, 1H), 1.84 (bs, 2H);
MS (ESI) m/z 247.0 (M+H)".

Example 69

2,2,2-Trifluoro-1-(5-fluoro-1H-indol-3-ylmethyl)ethylamine.
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IH), 7.38 (dd, J = 8.3, 2.3 Hz, IH) 7.29 (d, J = 2.4
Hz, IH), 7.20 (d, J = 7.1 Hz, IH), 7.08 (td, J = 8.0
W(quo9/131921—|z, IH 7.00 (m 2H), 4.61 (m |H), 3PTHEPINI/I53902
= 9.1 Hz, IH, 2.97 (m 2H); M (ESI) mz 392.0 (MH)
; [a]25 D -295.4 C Exanple 74 S €&hl oro--fl uoro-
-methyl - -tetr ahydrospiro
b- car bol i ne-1 7" -i ndol | -AL_ ek LQ olE2(58) 58

5' - Chl or 0- 6-f | uor o- 3- net , 4, 9-tetrahydrospiro]

b-carboline-I,3 -indol]-2 H)-one: 1H NMR (300 MHz,

DMSO-J ) : d 10.53 (s, IH), 10.47 (s, IH, 7.32 (dd, J

= 1.8, 8.4 Hz, IH), 7.19 (dd, J = 2.4, 9.9 Hz, I H),

7.13 (dd, J = 4.5, 89Hz IH, 7.04 (d, J = 1.8 Hz,
To a I;qg?lfiqq%)?zggggng o§31 Mt;%p&ro%(iglupﬁh Hjnol\]'jgy@-zpr;aargz-one oxime in

: Y/ o
dlethyf;'étgeljl% a@dje%% (r%sof( %‘éﬂ;é’ﬁﬁ 1}%1@ %mfmﬁ)xdp m TlHiL qréﬂ%gé at 0 °C. The
reaction, was- firekd| ad 0C3 {hmt\hgrmeﬂ t8 rdor -teraperatuye rﬁdim; beours the reaction was
carefu@x %3%? lﬁqll g&g@l \gatﬁxé{ln |n9 af%wv?sgglgcgg\yn%eﬁ, é}gsg%v?e& The mixture was then dried
| : AR 30 , -

over r%\%%l%‘i‘ﬁlﬁ?ﬁ% fﬁ}’&e'r% ﬁi(rél’lghlckl_slfte %%1&508;13(?% i Iiil) t?) grygg?s( él‘él’e residue was
purified on s?lick, geB (IDOP&Z hexahl fo 73-1Q%(ldand)in=etizyl acetdted Hz, | H),

7.04 (d, J =2.1 Hz, IH), 6.98 (d, J = 3.6 Hz, IH,

6 96 (S IH, 6.92 (d, J = 8.4 Hz, IH, 3.98-3.86 (m

3.19 (dd, J = 3.9, 15.3 Hz, IH), 2.61 (dd, J =
Examnb'@ 15.5 Hz, IH), 1.17 (d, J = 6.6 Hz, 3H);: M (ESI)

8383 ds ((Miﬁ?mromethyl) 2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one (54)

54

(15,3R)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (300MHz, DMSO-d) : $11.01 (s, 1H), 10.78 (s, 1H), 7.54 (m, 2H), 7.35
(dd, J=8.7, 2.1 Hz, 1H), 7.120 (m, 1H), 7.08 (td, /= 7.5, 1.5 Hz, 1H), 7.01 (m, 2H), 4.36 (m,
1H), 3.13 (dd, J = 15.0, J = 3.9 Hz, 1H), 2.85 (dd, /=15.0,J=11.1 Hz, 1H), 2.54 (d, J=11.7
Hz, 1H); MS (ESI) m/z 392.0 (M+H)".

Example 71
(1R,3R)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[-carboline-1,3'-indol]-
2'(1'H)-one (55)
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Exanpl e 76
S A-Dichl oro-S-nethyl -1 AA~-tetrahydrospiroi P-carboline
WO bdovAseDl -1~ 7 )-one (60) 60 PCT/EP2009/053902
S J-Di chl oro- S-net hyl -1 *~-t et rahydr ospi rot
b-carboline-I~" -indol | -121" . fi chane 1H NWVR (300 MHz,
ovso-d ) : d 10.79 (s, : 45 (d, J
8.1 Hz, IH), 7.32 (d
N =1. 5 Hz, IH), 7.04
.8, 8.4 Hz I H), , =
(m IH), 2.78 (dd JH= 3.9, 15.
, J =10.8, 15.0 Hz, IH, 1.17 (d,
(ESI) mz 373.0 (I\/H—lﬁi. Exanpl e 77
5',8-Di chloro-3-nethyl -2, 3,4,9-tetrahydrospirof
(1R, 3R)—5'3Ciilb|rb-l39(-ti'1fﬁordlﬁ€m5'1) 223 @19 te}rahlyarés@wo[ﬁ carboline-1,3'-indol]-
61S ~-Dichloro-S-neth I""""tetra r ospi r ol
2(1'By-omst H@WM@@OOMHMMS@@ 510D (53 LHANR. (00 HME53 (0, 7 = 7.5 Ho,

J;) 9 1
e, T3] 4,940 5 g Qv ‘%zﬁz.»ﬁw 49, 4% gl 7= 72,12
Hz, 1H),70@(9a 2H)5462(m1 l'BI) 3679@1 (13390Hz,, 160),999¢€ dd, 2H), 8 S (ESI) m/z 392.0
}—%J ,689(d J =8.4 H, IH, 390-376(m
(M+Hi>Hioc BY4dd, J = 3.9, 15.0 Hz, IH), 2.43 (dd, J =
10.5, 15.0 Hz, IH), 1.16 (d, J = 6.6 Hz, 3H); MS (ESI)
mz 373.0 (M+H) +. Exanple 78
S - Chl or o- S*-di et hyl """"-tet rahydr ospi r ol
Exam! 1ecmbo| ine-1.S -indol I~ O 'H)-one (62) 62
-Chl oro- S"-di net hyl -1 . S*-tetrahydrospirol
(1R,39)-% € Woko-3e(tiiflgorometbyl)-2, 3,4 OttetrahpdraspinaffiRcadadinktz3'-indol] -

d 10.43 (s, IH), 10.26 (s, IH), 7.30 (dd, J =
2'(1'HS'NJBL“"(§6)4 IH)( 720 (e 10, (

d,

56

(1R,35)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[pB-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR(300MHz, DMSO-d6): § 11.01 (s, 1H), 10.78 (s, 1H), 7.54 (m, 2H), 7.35
(dd, J=8.6 Hz, J= 2.3 Hz, 1H), 7.20 (m, 1H), 7.082 (td, J = 7.6 Hz, J= 1.3 Hz, 1H), 7.01 (m,
2H), 4.36 (m, 1H), 3.13 (dd, /= 15.0 Hz, J = 3.9 Hz, 1H), 2.85 (dd, J = 15.2 Hz, J= 11.0 Hz,
1H), 2,54 (m, 1H); MS (ESI) m/z 392.0 (M+H)".

Example 73
(15,35)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[f3-carboline-1,3"-ind ol]-
2'(1'H)-one (57)
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(s, IH, 7.04 (d, J =8.1 Hz, IH, 7.01 (d, J =2.4
Hz, IH), 6.91 (d, J =8.4 Hz IH), 6.84 (dd, J = 8.3,
wd2@®omx921 H), 3.98-3.85 (m IH), 2.74 (dd, J =PABEP2009/053902
3.6 Hz, IH), 2.38 (dd, J = 15.2, 10.5 Hz, IH), 2.36
(s, 3H, 1.17 (d, J = Hz i M5 (ESI) mz 352.0
(M+tH) +. Exanple 79 -Br \ chl oro€i -nethyl - -tetr
ahydrospiro b-carboli ne '- dy | * -one (63) 63
6- Brono-5' - chl oro- 3- net hyl 5 2 S, A Ytetrahydrospirof

b-carboline-I,3 -indol]-2 I 0-one: 1H NWR (300

MHz, DMBO-cfc): d 10.67 ( IHF, 10.49 (s, IH), 7.61

(s, IH), 7.32 (dd, J =8.3, 2.1 Hz, IH), 7.13 (s, |H),

7.12 (s, IH), 7.03 (d, J = 251 Hz, IH), 6.92 (d, J =

8.1 Hz, IH), 3.98-3.84 (m IH), 2.78 (dd, J = 15.2,
(1S,3SB.—53-(Elzlprd-B{)(triﬂuéi&n(edliyl)-l,3;4,2€teﬁ'ah1dtd§pi-ﬂn[B-bﬂ)holihe—]l "-indol]-

2 Hyyins A 250 sl NG E: b iy lr ﬁ%@%ﬁ 1H), 7.53 (d, J = 7.8 Hz,

1H), Tise{glaaﬁéé%f?%m ae, 1*}1)07%@? 'J@Z L1 Hz '1?60& ,’zo kd J= o1914 44), 7.08 (td, J =

Chl or 0-'6- net Hoxy-
8.0 Hzaﬂw:lHD,slﬂi)rbO(p ﬁnp%[{béléilr(en,]llﬁ B 741@|J]~ 9! 1 }qz], 1H))2 8 m; 2H); MS (ESI)
(3 VSO J 6) + d 10.43 (s, I H), 10.23
m/239(250(M1t§I %13@12834 J =83, 2.4 H, IH, 7.04 (d, J =
11.4 Hz, IH), 7.03 (s, IH), 6.93 (d, J = 2.4 H, |H),

II(JOU)

691(d J=8.1FH, IH, 6.66 (dd, J = 2.4, 8.6
.98-3.86 (m IH), 3.75 (s, 3H), 2.75 (dd, J =
E"am!.’[f!)@, 3.6 Hz, IH), 2.38 (dd, J = 15.2, 10.2, Hz IH)

5'-Chibr&-?;-ﬁﬁor&3-?ne@hﬁ-if,§,4,93%é}ﬁah%r6s’%ﬂ&[B%Fbﬁﬁ& Mtﬂdl "'2'(1'H)-one
(38)

F
:ln N' N c
LI
58
5'-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one: 'H
NMR (300 MHz, DMSO-dy): 6 10.53 (s, 1H), 10.47 (s, 1H), 7.32 (dd, J = 1.8, 8.4 Hz, 1H), 7.19
(dd,J=2.4,9.9Hz, 1H), 7.13 (dd, J=4.5, 8.9 Hz, 1H), 7.04 (d, /= 1.8 Hz, 1H), 6.92 (d, /= 8.1
Hz, 1H), 6.85 (td, J = 2.7, 8.9 Hz, 1H), 3.98-3.83 (m, 1H), 2.76 (dd, J = 3.9, 14.9 Hz, 1H), 2.38
(dd, J=10.2, 15.2 Hz, 1H), 1.17 (d, J = 5.1 Hz, 3H); MS (ESI) m/z 356.0 (M+H)".

Example 75
5,5'-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one (59)
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Exanpl e 81

S - Chl or o- - hydr oxy- S-net hyl - | 2 ~-t et rahydrospirol
wh2@ankxobi ne- 1 N -indol I -1 X' *-one (65) 65 ConppCIEPRBY/053902

can be prepared according to the follow ng procedure.

To a solution of 64 (159 0.428 mmml ) in 12 nL DCM

was added boron trichl gN n di chl or onet hane)

(2.14 L, 2.14 mol) LN &n ice bath.

Addi tional aliquots of W(ori de were added

after the three, six and el loyrs. After the | ast

addi tion, the reaction was Ief,'i to stir at room

tenperature for 18 hours. Upon conpletion, the

reacti on was quenched with s& NaHCO . The m xture was

s o T i A Nt oG one: v
f T,

00 SHELENQAHhoNes arspanenrerphps sntes s sy 1), 712 0t

=27, \ﬂ Q Hz} bE),gted(Eat= 213%, NEDH6I98 (d; ¢h=| D6 d{mtlhla,n@% ¢, 1H), 6.92 (d, J =

id
3.4 Hzfé%Y)a?%%S&ééclnﬁﬁaﬁgwg $0d 0. 353 e, )R S s b ol 55 Hz, 1HD),

- ' | Wik +one. 1H NWMR (300 MHz,

117 st ey Bl g ghone. 1M s00 s

1H) 730(dd J:8.3,24Hz IH), 7.01 (d, J =2 4
H, 6.94 (d, J = 9.0 Hz, IH), 6.90 (d, J = 8.4
ExamnW‘iH) 6.73 (d, J = 2.4 Hz, IH), 6.53 (dd, J = 8.7

w7l S35 e o b e Oy om0

= 6.6 Hz, 3H); I\/B(ES)rriz354(M+H)+
Exanple 82 (I AN- S - Chl oro-
- hydr oxy- S- net hyl "MAN- te y€it O8I 1 Ol
b- carbol i ne-I 7" -i ndold ' ‘

60
5',7-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one: 'H NMR
(300 MHz, DMSO-ds): 6 10.79 (s, 1H), 10.50 (s, 1H), 7.45 (d, /= 8.1 Hz, 1H), 7.32 (dd, /=24,
8.1 Hz, 1H), 7.17 (d, /= 1.5 Hz, 1H), 7.04 (d, J = 2.1 Hz, 1H), 6.98 (dd, J = 1.8, 8.4 Hz 1H),
6.93 (d, /= 8.4 Hz, 1H), 3.98-3.84 (m, 1H), 2.78 (dd, J = 3.9, 15.2 Hz, 1H), 2.39 (dd, J = 10.8,
15.0 Hz, 1H), 1.17 (d, J = 6.3 Hz, 3H); MS (ESI) m/z 373.0 (M+H)".

Example 77
5',8-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one (61)

(L

N
H

61
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66 (I ,3
) - 5'( - Chl or 0- 6- hydr oxy- 3-net hyl -2, 3, 4, 9-tetrahydrospiro
W 2000a8d01 i ne-1, 3" -indol]- V(YH -OLQ 1H NVR ¢SDOPIb053902
DMSO-J ) : d 10.44 (s, IH), 10.08 (s, IH, 8.61 (s,
' QT " ! ¥/ _ _ . . 1
S Do e 1 ol ol g Do | -l PR H-ome: 'HNMR
(300 MHy, DbISB-db)d § 19.93 (8, B2 0.42Ks,, 118), 334((dy J £H)§ H2, B819),(7B2 (dd, J = 2.4,

s.a HpD: T (6t (b7 35 g 40 T 1 idipdlags) So883 110, 659 @,

= 8.4 BsamH) 93&&3(7%(?3}1)280(de 3.9, 15.0 Hz, 1H), 2.43 (dd, J = 10.5, 15.0 Hz,
-5' - Chlor o- 6- hydr oxy- 3- -2,3, 4,92t etrahydrdspiro

1H), 1[1ﬁ(daJEcﬁ6hbyiHB MSl(EEBIn}/z3720((WH) one (67) 67 (I
AN-S -Chloro- -hydroxy- -inethyl -tetrahydrospiro
b-carboline-I~ -iiidol]- 2" (17 )-one: 1H NVR (500MHz,
Exam J) : d10.42 (s, IH, 10.07 (s, IH), 8.59 (s,
, 7.31 (d, J =7.5Hz, IH, 7.03 (s, IH), 6.96 (d,
5'-Chlbro-390-8irnethyl-213,4, 5-t&tal{ydirogpiro[$-arbilin¢-H3'-i6d o 42 \(3' H)-one (62)
IH, 6.55 (d, J =8.5 Hz, IH, 3.92 (m IH, 2.68 (d,
J =14.3 Hz, IH, 2.35 (m IH, 1.17 (d, J = 5.2 Hz,
3H); M5 (ESI) mlz 353 h+; - [a] 25 D
-197. 6. Exanpl e 84
S - Chl or o- T- met hoxy- S-
b- carbol i ne-I~" -indol | "X

?'etrahydrospi r ol

62
5'-Chloro-3,6-dimethyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1'H)-one: 'H
NMR (300 MHz, DMSO-dq): 6 10.43 (s, 1H), 10.26 (s, 1H), 7.30 (dd, /= 8.4, 2.4 Hz, 1H), 7.21
(s, 1H), 7.04 (d, /= 8.1 Hz, 1H), 7.01 (d, J= 2.4 Hz, 1H), 6.91 (d, /= 8.4 Hz 1H), 6.84 (dd, J =
8.3, 1.5 Hz, 1H), 3.98-3.85 (m, 1H), 2.74 (dd, J = 14.9, 3.6 Hz, 1H), 2.38 (dd, J=15.2, 10.5 Hz,
1H), 2.36 (s, 3H), 1.17 (d, J = 6.6 Hz, 3H); MS (ESI) m/z 352.0 (M+H)".

Example 79
6-Bromo-5'-chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one
(63)

Br
Sw P
LI
63
6-Bromo-5'-chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one: 'H
NMR (300 MHz, DMSO-ds): 6 10.67 (s, 1H), 10.49 (s, 1H), 7.61 (s, 1H), 7.32 (dd, J = 8.3, 2.1
Hz, 1H), 7.13 (s, 1H), 7.12 (s, 1H), 7.03 (d, J = 2.1 Hz, 1H), 6.92 (d, J = 8.1 Hz, 1H), 3.98-3.84
(m, 1H), 2.78 (dd, J = 15.2, 3.6 Hz, 1H), 2.38 (dd, J = 15.3, 10.5 Hz, 1H), 1.17 (d, /= 6.3 Hz,
3H); MS (ESI) m/z 417.0 (M+H)".
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S -Chloro- -nethoxy- -nmethyl- -tetr ahydr ospiro

b-carboline-1.S -indoll-I"d"'.fiOone: IHNW (500
worwy/1€0a1 3) . d 8.51 (bs, IH), 7.46 (bs, |H),PCr/apP200d053902
J =86 H, IH, 7.14 (dd, J =8.3, 2.1 Hz, IH, 7.10
(d, J = 2.1 Hz, IH, 677(d J = 8.7, 2.2Hz I H),

6.69 (d, J = 8.5 Hz, IH), 7 (d, J = 2.2 Hz, IH)
Examglel® (m | H), 375 (s 3H) 293(dd J :155 3.
5 = 15.4, 10.5 Hz 28 (d

Hz 2.
5'-Chlor3-641|1_1|)p§10 g-ﬁ)-meml-(ZE‘gf? tﬁyrghgwsglrpm-mr@lw 3-igdo 1]92'(1'H)-0ne
(64) -Chl oro- -hydroxy- -nethyl- -tetr ahydrospiro
-carboline-I "-indol | ' -one (69) 69
S - Chl or o- T- hydr oxy- SO 22t etrahydrospirol
b- car bol i ne-1 ' -i ndol J* : 15 NMR (500MHz,
DVMSO-J ) : 8 10.41 (s, ‘ . 7 IH), 8.80 (s,
IH), 7.31 (bd, J 7.0 Hz, IH) Y. 19 £bd, J = 8.0 Hz,
IH), 7.03 (s, IH, 6.91 (bd, J ¥ 85 Hz, IH), 6.56 (s,
IH), 6.49 (bd, J = 8.0 Hz, IH), 3.90 (bs, IH, 2.96
(bs, IH), 2.70 (bd, J = 14.264z, |IH), 2.36 (bt, J:

5ol (53

ﬁpl_%x'éthlg)gby-'(fﬁ-r%eghgf -(2?38,4,9§t';2r;ah)|\7/§rosplro{[3 calﬁ)o?me-l 3'-mdol] 2'(1'H)-one:

v BTt 220000 elgepseen. e,
7.04 (8 FS'HH @h]_{z; HH)T-7H0BRdis p ki), $-. 9 (d) VI AQ’XV\HZ Lt aleydr @s gi |=r 81t1 Hz, 1H), 6.66
(dd, /B SO T 0h 3 ety 19 305 Bo3kE 213490 §°°g¢'§ 3.6 Hz, 1H), 2.38
(dd, JL::PDS 2 Ko%%ﬂ%q'H)Jl 37 %d Q/HG’6 Jlli")3H)7Nﬂs9(E§s<i) mk 6 56 es
Example 81

5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one
(65)

" O i
|
NN cl
e N
H
65

Compound 65 can be prepared according to the following procedure.

To a solution of 64 (157 mg, 0.428 mmol) in 12 mL DCM was added boron trichloride (1M in
dichloromethane) (2.14 mL, 2.14 mmol) cautiously in an ice bath. Additional aliquots of boron
trichloride were added after the three, six and eight hours. After the last addition, the reaction was
left to stir at room temperature for 18 hours. Upon completion, the reaction was quenched with
sat NaHCO;. The mixture was washed with dichloromethane, followed by EtOAc. The organic
layers were combined then dried with sodium sulfate, filtered and concentrated in vacuo. The
product was isolated by flash column chromatography with the gradient 1-3% MeOH in
dichloromethane to provide 65 (100 mg, 66 ).
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6.49 (d, J = 8.5 Hz, IH), 3.90 (bs, IH, 2.96 (bs,
IH, 2.70 (bd, J = 14.4 Hz, IH), 2.36 (bt, J = 12.2
woizg09h 38021 1. 18 (d, J = 6.4 Hz, 3H); M5 (ESI) nmPar/BBED09053902
(M +; [a]25D 203. 2. Exanple 87 (IS, 3
5'-Chl})6§ glglﬁ 34 T%@i—?ﬁfjg f’ﬁ- ﬁ%{& g ﬁoﬁi 91:%)?;&6;?}51 LiR3A-2Q1 ' H)-one:
'H NMB IR)G(}SMH}; |mﬂ807d6h)ﬁj1@)x2/ 53

1rEE), 91062{5 3|, H),B. 589(sf alydradadd, J = 8.3,
b- car bol i ne- |, 2 77) -one:
2.4 HZ(,ébié,N]_Q (Y Se XY 1}9 g % § Hy. 1HDb 669 ((ISJ—IMHZ 1H), 6.73 (d,

{94
— 1 8 73 - =
J 2%1%1@ ?.F_;"?(ddi Jos%(é?%%r k‘?sét(‘?%, llﬁﬁ%d}_@d f’ =14.9, 3.6 Hz,
1H), 2835dd(.5+ 1b14) 10.6 H9 1HJ, 1.06 &,9.-06 BIzH BH); M3. (&8I) b4, 35|4+ﬂM+H)
296(bs IH), 2.70 (bd, J =1 2Hz, IH), 2.36 (bs,
1.18 (d, J = 6.6 Hz, 3H); I\/IS(ESI) mz 352.1
[a] 25 D -228.1. Exanple 88
Examéw%hl oro-3-nethyl-6-(trifluoronethyl)-2,3,4,9-tetrahy
(1R,38+33hlofo-bthyalxo 6 3+1Rethl-2,3;4, 9-d€tk dhydradsgiko iB-carbolige-1,3'-indol]-
: '”87 )72 5' - Chl or o- 3- net hyl - 6 (trifluoromethyl)-2
2'(1'H)<png (80X et r ahydr ospi r o[ b- car bol i ne-1, 3' -i ndol ] -
T(VH) -one: 1H NWR (308 QJ 6) : d 10.96 (s,
IH), 10.52 (s, IH, 7. 38 729(m 3H),
7.04 (d, J = 2.1 Hz, | N .7 Hz,
4.01-3.83 (m IH), 2.88 (ddt O, .3 Hz
2.44 (dd, = 15.3, 10.5 Hz, | ” 8(d, J = 6.
3H); M5 (ESI) mz 406.0

-

66
(1R,35)-5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (500 MHz, DMSO-ds): 5 10.44 (s, 1H), 10.08 (s, 1H), 8.61 (s, 1H), 7.32
(d, J=8.0 Hz, 1H), 7.05 (s, 1H), 6.96 (d, J = 8.5 Hz, 1H), 6.92 (d, /= 8.5 Hz, 1H), 6.75 (s, 1H),
6.56 (d, J= 8.5 Hz, 1H), 3.93 (m, 1H), 2.69 (d, J = 14.0 Hz, 1H), 2.35 (m, 1H), 1.18 (d, /= 5.3
Hz, 3H); MS (ESI) m/z 353.9 (M + H)"; [a]*p: +204.0°.

Example 83
(15,3R)-5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one (67)

67
(15,3R)-5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR (500MHz, DMSO-ds): & 10.42 (s, 1H), 10.07 (s, 1H), 8.59 (s, 1H), 7.31
(d, J=17.5 Hz, 1H), 7.03 (s, 1H), 6.96 (d, J= 8.5 Hz, 1H), 6.91 (d, J= 8.0 Hz, 1H), 6.74 (s, 1H),
6.55 (d, J= 8.5 Hz, 1H), 3.92 (m, 1H), 2.68 (d, J = 14.3 Hz, 1H), 2.35 (m, 1H), 1.17 (d, J=5.2
Hz, 3H); MS (ESI) m/z 353.9 (M + H)"; [0]*p: -197.6°.
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(MtH) +. Exanpl e 89
S -Chloro-S-nethyl-1"-oxo-r/AN AA-hexahydrospi rol
wh2mankmobi ne-1 ' -indolel- - carbonitrile (73) FGI/EP2009/053902
S -Chloro-S-nethyl-1"-oxo-1SI” . S*"-hexahydrospi rot
b-carboline-17"-indolel- - carbonitrile: Conpound 63
(30 ng, 0.072 mmol), CuCN (9.67 ng, 0.108 nmmmol) in
Nmet hyl pyrrol i done (0.12 L) was refluxed for 16 hr.
peggsol vent was renoved under reduced pressure
vernlght and the black residue was stirred for 30
5'-Chmrﬁmmth/ﬂx?'k3-ﬁﬁ%)d¢,3 ,49Rfrahy FospirslP-caFsulinevig3!-indol]-2'(1' H)-one
addi tion of chloroform An insoluble material was
(68) filtered off and washed 5 tines with boiling
chloroform The organic phases were conbi ned, washed
wth water and dried w JoJo |um sul fate. The product
was i sol ated using fhggst QuEt ography with
10% 35% EtOACc in hexane (31-8 .5% . 1H NWR (300
MHz, DMSO-~ ) : d 11.1 1 (s, , .54 (s, IH), 7.99
(s, IH, 7.92-7.83 (m 3H), 7 0 (d J =21 Hz, IH,
6.94 (d, J =8.4 H, IH, 3.g8- 3.85 (m IH, 2.85
(dd, J = 15.5, 3.6 Hz, IH, 2.42 (dd, J = 15.3, 10.5
5'-Chldro-7+hiethoky1Bmethyl-2,3;4 9-t@triadhyd Sddpirolfs caHsilinest,3'-ind381] ' (1' H)-one:
(M+H) +. Exanpl e 90 %I
H NNRSOGIMB7-ACBELY 38D hhs. BT 46 skl ik i 8.6 Hz, 1K), 7.14 (dd, J
b | n 7 h
- 83, f afih " b < 80 S I Gl S SRSk 6.09 €. v = 85 e
1H), 6.67 (d, J = 2.2 Hz, 1H), 4.16 (m, 1H), 3.75 (s, 3H), 2.93 (dd J 15 5 3.9 Hz, 1H), 2.52

(dd, J = 15.4,10.5 Hz, 1H), 1.28 (d, J = 6.4 Hz, 3H); MS (ESI) m/z 368.0 (M)".

Exam

Example 85
5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1'H)-one

(69)
HO O Nl_blNN Ci

H

69
5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one:
'H NMR (500MHz, DMSO-d5): § 10.41 (s, 1H), 10.00 (s, 1H), 8.80 (s, 1H), 7.31 (bd, J = 7.0 Hz,
1H), 7.19 (bd, J = 8.0 Hz, 1H), 7.03 (s, 1H), 6.91 (bd, J = 8.5 Hz, 1H), 6.56 (s, 1H), 6.49 (bd, J =
8.0 Hz, 1H), 3.90 (bs, 1H), 2.96 (bs, 1H), 2.70 (bd, J = 14.2 Hz, 1H), 2.36 (bt, J = 9.8 Hz, 1H),
1.17 (bs, 3H); MS (ESI) m/z 352.1 (M)".

Example 86

(1R,35)-5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol}-
2'(1'H)-one (70)

85



(Side Product) Synthetic schenme of 74 The acetoni de
starting material was a side product obtained fromthe
w@hmwopsoeecti on of Dtryptophanol. D Trypt ophanedT/EBm09/053902
ng, 2.27 mmol) was dissolved in a mxture of 11.3 nL
water and 11.3 nL aceto i
3.92 mol ) was added t g d
fol |l oned by dropw seHad Zyl chl orof ormat e
(0.374 nmL, 2.29 mmol). The [ ath was renoved
and the reaction was stirred aty roomtenperature for
1.5 hours. The reaction mxture was acidified to pH 2
with concentrated HO and di7@ited with of water. The
eous mixture was extracted with Et OAc. The cqnbi ned

aqu ) 7 Q
(lR,3%?53'a@#le@ﬂé%’rt’ﬁéﬁ-la?ﬁh@hzaﬁ%?rtﬁﬁg‘»@'épmghﬁr‘f%%’é!me-1’3 -indol]-
v1 il er d t d ;RN i p
2 ik MO AP %40, e JBURGPTAPEKD . 1, 731
(d, J =the Hy; aH)eh19 (d, 2098 BHDAd H)n7.08Xaridl)f 6191 qded=8y0 PA%H), 6.56 (s, 1H),
Et OAc in hexane. To a stirring s%)I ution of the

6.49 (ckT S H&- sHied- Pt Riudt) (226 (&5, 112790y Td 420t ]rFE)l 2.36 (bt, J =
{. i 173254,
A e e o ke

reaction mxture was stirred at roomtenperature for

16 hours. Upon renoval of THF, the residue was taken
Example §7, Et 0ac and this organic |ayer was washed with

' ' ' (| : ‘i
(15 RES ROER TR ST RSO bBine-1.5- mdon
2'(1'HYvmeq@mbi ned organics were dried with sodiumsulfate,
filtered and concentrated in vacuo. The product was
i sol ated using flash col um chromat ography with 5-10%
Et OAc i n hexane foll owed by 10-30% Et OAc i n hexane.
(728.5 ng, 47% The - @
gL

1.85 mmol ) was di ssoy€

d, Jcecooled m xture

71
(15,3R)-5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (500MHz, DMSO-dy): & 10.41 (s, 1H), 10.00 (s, 1H), 8.81 (s, 1H), 7.31
(bd, J= 6.5 Hz, 1H), 7.19 (d, J = 8.5 Hz, 1H), 7.03 (bs, 1H), 6.91 (bd, J = 7.0 Hz, 1H), 6.56 (s,
1H), 6.49 (d, J = 8.0 Hz, 1H), 3.90 (bs, 1H), 2.96 (bs, 1H), 2.70 (bd, J = 13.2 Hz, 1H), 2.36 (bs,
1H), 1.18 (d, J = 6.6 Hz, 3H); MS (ESI) m/z 352.1 M)"; [0]*’p: -228.1°.

Example 88
5'-Chloro-3-methyl-6-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[3-carboline-1,3'"-indol]-
2'(1'H)-one (72)

F3C
Sw W
o 1)

N
H
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di chl oronet hane. 4N HO in 1, 4-di oxane (4.63 nL, 18.5
mol ) was added to the m xture. The reacti on was
wa@rionsd2at roomtenperature for 16 hours. ThePCEER100DO53902
was concentrated in vacuo and the residue was taken up
i n dichloronethane. The orgamc | ayer was washed wth
saturated sodium chloride. The organic |ayer was dried
5'-Chloir0-3-methylor(suifliatcanethyl)1263,4.9- tamahydmsphto{&tcerbdlhe-l 3'-indol]-

21 Biinghat SRARGO Witk BEncEons I eie e, 03 ol hp . 10, 736

7.29 (Igg?ﬂé eni4 %OJiof/q O, lodgxanes G382 -11)M8.014%99 (nﬂ\ 1H), 2.88 (dd, J =

ion of the acétoni de déprotectéd i'ntermedi
15.0, 3(3@12 i), 20448@18, AwollS)3,d0ch He,ildDhyI1&8rine=0R Ba, ﬁil) MSYBSI) m/z 406.0
i n anhydrous di chl oronethane (2.5 nL) was cool ed
(M+HSmDO OC. p- Tol uenesul fonyl chloride (179 ng, 0.941
nmol ) was added and the solution was stirred at room
tenperature for 18 hours. The reaction m xture was
ExamplrR9%ntrated i n vacuo. The product was isol ated using

S"-Chigg e b op et 50 HeFABp A PBSUR-anlinecly iagalel-6-

0.813 mol ) was di ssolved in 24.2 nL absol ute
““boé#ﬁﬂ% )and 48.8 nmg pal ladium (I1'1) hydroxi de catal yst
was added. The reaction m xture was stirred at room
tenperature for 2 hoH s. The catalyst was filtered
t hrough celite and theyf
vacuo. | M NaOH was addes

conmbi ned organics were drie N-T~g0di um sul f at e,
filtered and concentrated in vdtuo. The residue was
then dissolved in I M NaOH ang, t he aqueous | ayer was
extracted twice with Et OAc. e conbi ned organic

5'-Chicog%§g§te?§tl-ga 6{2&;}-@ \0/% gnuig h, ?H&aﬁguﬁdébi@;&amdmﬁrﬁ@b-ﬁsﬂdle] -6-
carbonitrile: Compound 63 (30 mg, 0.072 mmol), CuCN (9.67 mg, 0.108 mmol) in N-
methylpyrrolidone (0.12 mL) was refluxed for 16 hr. The solvent was removed under reduced
pressure overnight and the black residue was stirred for 30 minutes with 30% aq. ammonia (0.2
mL), followed by addition of chloroform. An insoluble material was filtered off and washed 5
times with boiling chloroform. The organic phases were combined, washed with water and dried
with sodium sulfate. The product was isolated using flash column chromatography with 10%-
35% EtOAc in hexane (3.0 mg, 11.5%). '"H NMR (300 MHz, DMSO-dy): § 11.11 (s, 1H), 10.54
(s, 1H), 7.99 (s, 1H), 7.92-7.83 (m, 3H), 7.05 (d, /= 2.1 Hz, 1H), 6.94 (d, /= 8.4 Hz, 1H), 3.98-
3.85 (m, 1H), 2.85 (dd, J = 15.5, 3.6 Hz, 1H), 2.42 (dd, /= 15.3, 10.5 Hz, 1H), 1.18 (d, /= 6.9
Hz, 3H); MS (ESI) m/z 363.0 (M+H)".

Example 90

(1R,35)-5'-Chloro-3,9-dimethyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one
(74)
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(1 .
SJ- S - Chl oro- S*-di net hyl ~. S* -t et rahydrospi r ol b- car bol
wo 9132921 ndol | ** ' ~-one: The mnet hyl at ed trypt BOT/RE200B053902
ng, 0.160 mmol) and 5-chloroisatin (28.9 ng, 0.160
nmol ) was dissolved in absol ute et hanol ,
foll owed by the additi &f 04 ng, 0.016
nmol ). The reaction m yrted for 16 hours
at 110 C. The reaction .-— concentrated in
vacuo. The product was isol atéd using flash col um
chr omat ography with 10-30% Et OAc i n hexane, foll owed
by isocratic 30% EtOAc in heXzanes (50 3 rrg, 89% . 1H
MR (300 MHz, DVBO-J ) 1068(7 749(d J =
The fo-]zloylnp,&schplp:l)e wag useyl t(odaepaje Cognp@un g 7.29 (d,
J =8.1Hz, IH, 7.13 (td, J = 7.2, 12Hz IH) 707
(d,J:2.1Hz,IH),7.03(td J:77 1.2 Hz,

6.96 (d, 8. doblz, | ,»

AT Qdd 5 +2 Fﬂ d “"Te;FNat”
][‘0-[ ng 6 Hz, 3 ) r
miz 352. 0 (I\/H"Y%teﬂa etf;ﬂ% f ol 10w ng conpounds na

prepared using the same or anal ogous synt hét €f°dUCt)
technj ques and/or substituting with alternative

ents as ded®i b [ heIpreyi opsy ex8P! e@\—/"/\g/\ms
| & (T ~Ar-s - 0- NH 2 N NHCbz
|

A-diGbkuof o- S-Ari f | uor onet K2 - | CH,Cl,, .t
SM-tetrahydrospirol b-carboline-1 1- indol]-2'(I"
)-one (75) 75 (I ,3

rdoh. H.Chl orq- 6, 7-4j .} uor, E Elfl i , 3,4,9-1
d) "52, 2 '® b- Sarb SQ;hlg’ron Jtl o Lj )Olone:
EQ. VR (500VHE, CDER3) :19°8. 26 (s, | H), $, | H),
7.33(dd,J-'84 21Hz IH), 7.31-7.Y , 7.17
(d, J =1.9 Hz, IH, 699(dd,J:10.3,615Hz,I|—|),
3.10 (dd,

8 4 Hz, IH, 4.77-4.76 (m IH), 3.
Synth%“”cﬁlém%og HFarp, 11, 2,07 (dd 3 =153, 11.0 He,

The al:é’ﬂ))mda_sla‘}'tlﬁg material 3wl bizsidd iftoduvb oblabled fibin 47087 protection of D-
tryptor()}ll\g; . D- T£yp]tophanol (500 mg, 2.27 mmol) was dissolved in a mixture of 11.3 mL water
and 11.3 mL acetone. Sodium carbonate (482 mg, 3.92 mmol) was added to the stirred, ice-
cooled mixture followed by dropwise addition of benzyl chloroformate (0.374 mL, 2.29 mmol).
The cooling bath was removed and the reaction was stirred at room temperature for 1.5 hours.
The reaction mixture was acidified to pH 2 with concentrated HCI and diluted with of water. The
aqueous mixture was extracted with EtOAc. The combined organics were then dried with
magnesium sulfate, filtered and concentrated in vacuo. The side product was isolated using flash

column chromatography with the gradient 0-20% EtOAc in hexane followed by 20% EtOAc in

hexane.

To a stirring solution of the acetonide side product (1.5 g, 4.12 mmol) in 20.6 mL dry THF was
added sodium hydride (197.6 mg, 4.94 mmol) followed by methyl iodide (0.513 mL, 8.23
mmol). The reaction mixture was stirred at room temperature for 16 hours. Upon removal of
THEF, the residue was taken up in EtOAc and this organic layer was washed with saturated

sodium chloride. The aqueous layer was back-washed with an additional 20 mL EtOAc. The
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D: + 205.3. Exanple 92
(1S,35)-5"-Chloro-6,7-difluoro-3-(trifluoronethyl)-2,3
WO 2009481t ahydr ospi r o[ b-carbol i ne-1, 3 fi ndol ] - PCT/EP2009/053902

2' (r#)-one (76) 76(1 S-S -Chloro- -difl uoro- - trifl

comblh‘&f 8 Bf&élwere Areddr RNY KRR @1 fRreC @ﬂﬂé%d‘ Eﬁ‘d |conéentrated in vacuo. The
indol]-2" (1" )-one: 1H NVR (500Mz,

produqt svas hgolated n§ing slashpolumn3Brgraeto gx;;ip]ty 8/11;5 5- 2(_)% E@Aq 1H)h,exane followed

by 10- Zo%%té &gﬂew@p@% gg%%,ﬂ 2Jo_|—|§ olth ?-H?? (dd, J

4,80-4.74 (m |IH), 3.10 (dd, J = 15.5, 45Hz,||—|),
2.97 (dd, J = 15.5, 11.0 Hz, IH), 2.14 (d, J 4.2 Hz,
The NiethWsed Egitgrmediaten (700 mgrHY 85 [nahoB ras- digsolged in 6.2 mL dry

SRS Bty e BTt 1 b i e s T
reactidd- W fatddng-room: tehpeiklre Zof 1 & héhrsOM8e (rdabliod Adsldndentrated in vacuo
)-5"-Chloro-6-fluoro-3-(trifluoronethyl)-2,3,4,9-tetra

and thnyeidsSp o bt o Fichisromang. st reameley) isevasiel With sauraed

sodlumi '\@é)g‘lg O'Bﬁkﬂ%gaglﬁ)la;ref LES (?IaeldG yith t% E%xhéul%a?t?_é f%l’t(l,f}_% End] CBBcentrated in

vacuo. (Tﬁe ﬂrbﬂuct a8 $so(leﬁed wdifig Aash dddumh kﬁmonﬁ}t&@aﬁlﬁa with 208 BtOAc in hexane,
4.74. 473 (mIH, 3.13-3.0 I'H), 2.98

followe@by gradtenigoéo"/q@t%w hexpge (32)5270ngd49 /3) = 6.6 Hz, IH);

MS (ESI) mz 410.0 (M+H)+; [a]25 D. -229. 8.
A solution of the acetonide deprotected intermediate (300 mg, 0.888 mmol) and triethylamine
(0.24 mL, 1.73 mmol) in anhydrous dichloromethane (2.5 mL) was cooled to 0 °C. p-
Toluenesulfonyl chloride (179 mg, 0.941 mmol) was added and the solution was stirred at room
temperature for 18 hours. The reaction mixture was concentrated in vacuo. The product was

isolated using flash column chromatography with 10-30% EtOAc in hexane, to provide ~400 mg
of product.

The tosylate (400 mg, 0.813 mmol) was dissolved in 24.2 mL absolute ethanol and 48.8 mg
palladium (II) hydroxide catalyst was added. The reaction mixture was stirred at room
temperature for 2 hours. The catalyst was filtered through celite and the filtrate was concentrated
in vacuo. 1M NaOH was added to the residue and the aqueous layer was extracted twice with
EtOAc. The combined organics were dried with sodium sulfate, filtered and concentrated in
vacuo. The residue was then dissolved in 1M NaOH and the aqueous layer was extracted twice
with EtOAc. The combined organic layers were dried with sodium sulfate, filtered and

concentrated in vacuo. (132.5 mg, 87%)

(1R,35)-5'-Chloro-3,9-dimethyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one:
The methylated tryptamine (30 mg, 0.160 mmol) and 5-chloroisatin (28.9 mg, 0.160 mmol) was
dissolved in 0.56 mL absolute ethanol, followed by the addition of p-TsOH (3.04 mg, 0.016
mmol). The reaction mixture was stirred for 16 hours at 110 °C. The reaction mixture was

concentrated in vacuo. The product was isolated using flash column chromatography with 10-
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Exanmple 94 (I ,3
)-5"-Chloro-6-fluoro-3-(trifluoronethyl)-2,3,4,9-tetra
why@pasyer of b- carboline-1,3" - indol]-2" (1" ) - oPer/EFR)P9/053902

78

30% HtORc3RhebaneCidlmadeyf isoaatie 39({(& EﬂdAc_um bemhbw(snzmg 89%) '"H NMR
(300 NG DRk SABESI. TH TG 05 72912 A H47 66 (1) = 3 3.8 Ha, 18D
729(%% 8:} 1%%41;1)17? ﬁ? JE "Dzé%g%(gﬁsj]obg 2—22 1%121111% 703, (td, /=77,

1.2 He aiH)Js oB(d} JHzS. lll-H), 153, 792-3.643n{,tH)] Hp7 (8 3H)12. mchd J=15.0,3.6 Hz,

15.3, 4.3 _ Hz, | H), 97 . J =15, . , o 1LH)., +
1D, 287 i 130105 g Py g (i< w6 P BB e aio (VR

[a] 25 D +220.8. Exanple 95 S T-Di chl oro-

-fluoro-S-nethyl -1, P-tetrahydrospirol
The fdiloméngodmpeurdds' mayelprepared udtdy ton ear(ﬂ oy ar8logous synthetic techniques

S'é Di chl or o- -quoroSnetdxé"""" trah dr os ircll
and/orsubsiiiyg WEh plemptivegrepecpisys deserihed in thqwee(isBbfAgmPles:

10.69 (s,|H), 10.51 (s,IH), 7.43 (m IH), 7.32 (d, J =

8.3 Hz, IH), 7.26 (m IH), 7.04 (s, IH), 6.93 (d, J =
Examﬁleanz IH), 3.91 (m IH) 3 12 (bd J =55H, IH,
(1R, 31925' ql‘(Lboro-fJI@lﬂ(qgro@ (_rlgugrq.lgethyu)z 3,% t(eggh;'ffims?ug)é%-cerbolme-l 3'-

( e 96 S -Chloro-
indol] ﬂldH? Igéow)s- nmet hyl - | 2 ~-tetrahydrospi rol
b-carboline-1 '-indoll- | ' -of&;

' cl
F NH
OO
N
F HOZ N
H

75
(1R,3R)-5'-Chloro-6,7-difluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-
indol]-2'(1'H)-one: 'H NMR (500MHz, CDCl3): & 8.26 (s,1H), 7.42 (s,1H), 7.33 (dd, /= 8.4, 2.1
Hz, 1H), 7.31-7.28(m, 1H), 7.17 (d, J = 1.9 Hz, 1H), 6.99 (dd, /= 10.3, 6.5 Hz, 1H), 6.92 (d, J =
8.4 Hz, 1H), 4.77-4.76 (m, 1H), 3.10 (dd, J = 15.3, 4.4Hz, 1H), 2.97 (dd, J = 15.3, 11.0 Hz, 1H),
2.14 (d, J = 3.8 Hz, 1H); MS (ESI) m/z 427.9 (M+H)"; [0]%p: + 205.3°.

Example 92
(18,35)-5'-Chloro-6,7-difluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-
indol}-2'(1'H)-one (76)

CF,
Cl
F NH
\ Q
F N

HO™ °N
H

76
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(80) 80 S -Chloro- ~-difluoro-S-nethyl -

Atetrahydrospirol b-carboline-I~"-indoll-1"d"'fl)-
wo@e@9/ 1102 NVR (500MHz, CDC 3) : d 7.61 (bs, | H) PCTEB%H09/053902

(s, IH, 7.30 (dd, J = 9.0, 3.0 Hz, IH), 7.26 (m IH),

(1S, 3% SwCl(lGro-é Fdl?lugrdﬂ?*(tﬂlﬁﬂor(ﬁn&ﬂyﬁmﬁ 4 wtetﬁhgérdsglrogj-ﬁzzlrbolme-1 3'-

mdol]l-HIl'H?-om HINMR (500NHe, COCH:)Hy 806K, 1H),. 7340 (sl H)J 733 6€d@ J = 8.5, 2.0
Hz, 1@?’7539%7%50&55'7)17% 73%% B2 M %0 &127RNS.02 6% 1z, 11), 6.93 (@, 7=
8.0 HZ) -1@'1)th 99!4 éfﬁnml}t)yis 'tmch Jt£t15 @héllgf}PzSﬂHgOZ 97 {dd J=15.5,11.0 Hz, 1H),

B- carbol i n -i'ndol J- 2" (1" fl ong ({2
2.14 (d,~Ch#aridz, 11 MS (ﬁﬂbm/Z-%t%WﬂL ei[(l]a y e sﬁﬂro
b-carbol i ne-1~"-indol]- V(VH) -one: 1H NVR (500MHz,
DVBO-J ) : d 10.66 (bs, IH), 10.49 (bs, IH), 7.44 (m
Examw93733(dd J=28.5 20H, IH, 7.11 (m IH,
4 (d, J=2.0H, IH, 6.93(d, J =85 H, IH,
s, 333 51Cl(lnro—6+ﬂ]qor3—31(]rlﬂiudromet:hy6 -3 HH- teltf@hdeosmr(([Bd:arbolme-l 3'-
2.38 (dd, J = 15.5, 10.5 Hz, IH),
md°11%2.5117”é'&,“35% 6.5 Hz, IH): M (ESI) iz 374.0 (MH)+:
[a]25 D +198.4. Exanple 98 (I .S"-S -Chloro-
A-di fluoro-S- rret hyl -1.S". P- tetrahydrospl rol
b-carboline-1.S -indol]- 2' (179 sone (82) 82

77
(15,35)-5'-Chloro-6-fluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[ B-carboline-1,3'-
indol]-2'(1'H)-one: '"H NMR (500MHz, CDCL): 8 9.16 (s,1H), 7.71 (s,1H), 7.26-7.20 (m, 3H),
7.18 (d, J = 2.0 Hz, 1H), 7.02-7.00 (m, 1H), 6.88 (d, JI= 2.1 Hz, 1H), 6.80 (d, /= 8.4 Hz, 1H),
4.74-4.73 (m, 1H), 3.13-3.09 (m, 1H), 2.98 (dd, I = 15.2, 11.0 Hz, 1H), 2.20 (d, J = 6.6 Hz, 1H);
MS (ESI) m/z 410.0 (M+H)"; [0]*°p: -229.8°.

Example 94
(1R,3R)-5'-Chloro-6-fluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[ B-carboline-1,3'-

indol]-2'(1'H)-one (78)
CF,
' ol
T
N
HO™ 'N
H

78
(1R,3R)-5'-Chloro-6-fluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-
indol]-2'(1'H)-one: "H NMR (500MHz, CDCls): § 9.10 (s,1H), 7.64 (s,1H), 7.23 (dd, J= 8.4, 1.9
Hz, 1H), 7.19 (dd, /=9.2, 2.1 Hz, 2H), 7.03-7.01 (m, 1H), 6.88 (d, /= 2.2 Hz, 1H), 6.81 (d, J=
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(1 ,3
)-5"-Chl oro-6, 7-di fl uoro- 3-net hyl -2, 3,4, 9-t et rahydr osp
wo e@ph3mar bol i ne-1, 3" -indol]- V(VH)-one: 1H NMRCT/EP2009/053902
(500MHz, DVsO-~ ) : d 10.66 (bs, IH), 10.49 (bs, IH,
8.4 Hz[.148), 4.m4- 4l7H)(;m,7lH§;33 (lmlddd JI—183Q4 3212()1[-12),,2 QV-IIdd 7 =15.M 1.0 Hz, 1H),
Hz,
218 i) 75 88 0 v EsTo o oed Beiote sy & 3
(dd, J = 15.0, 3.5 Hz, IH, 2.38 (dd, J = 15.0, 10.5
Hz, IH), 1.19 (d, J = 7.0 Hz, IH; M5 (ESI) mz 374.0
Examphi®d) +; [a] 25 D -210.7. Exanple 99 S -Chloro- -fl
uoro -nmethyl -tetr drospiro_b-carboline-| '-indo
5 7-D1chlor(b§rélu@gg-)’,ggetgyl-@% ﬁetrphytlr@pgnro[@egquplme-l 3 -mdol] 2 (1'H)-one
(79) -tetrahydrospiro b-carboline-17"-indoll-1"d"'/O one:
1H NVR (300MHz, DMSO-cfe): d 10.61 (s, IH), 10.59 (s,
IH, 7.32 (m 2H), 7.15 (dd, J = 9.0, 3.0 Hz, IH),
7.07 (d, J = 3.0 Hz, IH), J =9.0 Hz, |H),
6.87 (td, J =9.0, 3.9 Am 5H), 1.33 (d
J 6.0 Hz, 3H); M5 (ESI
Antiparasitic Activity®
The conpounds of the |nventﬁ@n gre active agai nst
parasites causing nmalaria, |eishmaniasis and Chagas
di sease.. The activities of yée conpounds of the
i nventi on may be shown in standard in vitro and in

5',7-Di¢hlera-é-dlusro-Bxmetblyl2 8,4, 9 tefir ahyrraspizg | fregnbelinerl 'Hindol]-2'(1' H)-one:
I ar i t raidh~The e |, av. Ion _

' NRRAGRER RERAAS SRR U s SRS EEb o 2 @ /= 83 11

1H), 7s3@@samy), 7.04 (s, 1H), 6.93 (d, /= 8.3 Hz, 1H), 3.91 (m, 1H), 3.12 (bd, J= 5.5 Hz, 1H),

2.77 (bd, J = 14.2 Hz, 1H), 2.38 (dd, J = 14.2, 10.9 Hz, 1H), 1.16 (d, J = 6.5 Hz, 1H); MS (ESI)

m/z 390.0 (M)".

Example 96

5'-Chloro-6,7-difluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol}-2'(1' H)-one
(80)

= O 4 Cl
F No
80
5'-Chloro-6,7-difluoro-3-methyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3'-indol]-2'(1' H)-
ne: 'H NMR (500MHz, CDCl;): § 7.61 (bs, 1H), 7.34 (s, 1H), 7.30 (dd, J = 9.0, 3.0 Hz, 1H),
7.26 (m, 1H), 7.18 (d, J= 3.0 Hz, 1H), 6.99 (m, 1H), 6.88 (d, /= 9.0 Hz, 1H), 4.21 (m, 1H), 2.91

(dd, J = 15.0, 3.0 Hz, 1H), 2.51 (dd, J = 15.0, 9.0 Hz, 1H), 1.32 (d, J = 6.0 Hz, 1H); MS (ESI)
m/z 374.0 (M+H)".

Example 97

92



parasite strains: Plasnodiumfalciparum NF54
(sensitive to all known drugs) and Pl asnodi um

wo ad0gitppaeum Kl (chl oroqui ne and pyri met ham nePCT/EP2009/053902
resistant). Chloroquine di phosphate (Signa CB628)

[ r '
;1{;3{3 s e%hﬁgﬁlgw @@@%gﬁwﬁéuam téﬁauﬁkﬁ;&%r e use ogge t1h3 indol]
tan ard drugs. The testing is carried out in 96-well
plates (Costar(tm 96- well microtiter plates). Snears
of the stock cultures of the two strains are prepared
and the parasitem a for each—eulturesjs determ ned.

Cultures with parasi tF rNH hati 2% are not used.
St ock conpound sol utio "é'd in DVBO at
gr sol vents may be

| Og/ mL. If insol ubl &
used according to the reconnendatlons of the supplier.
The stocks may be kept at 4 QC for typically 2 or nore
weeks. For the assays, the c ounds are further

R S T AT o

2'(1'Hyh dnla lLEFIElSIF( BS@DMIgL, LI))MS’@I-HQOSC%I(I% lbsglllH)), 1me9r(yg;| TH), 7.44 (m, 1H),
é@) ng5n + Al bu_max R édi %éa()é) 100
733 (&b oReRing Dida: U 16! leted O 3 e e 0 Tos T3 @, 7= 8.5 1z, 1),

t at f
3.91 () ﬁ@éf {mgn éolllféhrigll gdé?e{‘gnoaﬁ?};? 1?6 538&?@ ~15.5,10.5
Hz, 1}m)e WET7qdyJ £ 6(hhiz oIfH)Z l\di%Eﬁ) WﬁW@(MJrH()QQaﬁ?m gl198.4t he
final concentrations of p and h in the assay are 0.3
and 1.25 % respectively. Mx 0.3 m of infected
re with 0.47 nL of blood and 9.23 m of screening
Examﬁgd%]umto obtain 10 m of a final solution at 0.3%
(18,3 B8 aChlo£6H6:7 -difRro b33 raemhiyB.2[3,4,9-tdtr Ahy difos piitb [B-erbeline-d g8 -indol] -
2'(1'HSnleg83p! ution (no parasites, 2.5 %hematocrit) is
prepared by m xing 50 nL of washed human eryt hrocyt es
or red blood cells (50% hematocrit; any bl ood group)
with 950 nL of the screening nmgdi um

82

(15,3R)-5'-Chloro-6,7-difluoro-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (500MHz, DMSO-ds): & 10.66 (bs, 1H), 10.49 (bs, 1H), 7.44 (m, 1H),
7.33 (dd, J = 8.0, 2.0 Hz, 1H), 7.11 (m, 1H), 7.04 (d, /= 1.5 Hz, 1H), 6.93 (d, J = 8.5 Hz, 1H),
3.91 (m, 1H), 3.10 (bd, /= 5.5 Hz, 1H), 2.76 (dd, /= 15.0, 3.5 Hz, 1H), 2.38 (dd, J = 15.0, 10.5
Hz, 1H), 1.19 (d, J = 7.0 Hz, 1H); MS (ESI) m/z 374.0 (M+H)"; [a]®p: -210.7°.

Example 99
5'-Chloro-6-fluoro-4-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one
83)

93



100 nL of the screening nmedi um containing 4x the
hi ghest conpound concentration is added to the wells
WO 2000032981 Si X drugs can be tested in this mnPEr/ERP009/053902

each plate. A reference substance is tested as well

for each assay. Serial drug\dilutions are prepared

with a nmultichannel pF|pette. m. cs taken fromthe

wells of row B and tr r gentle m xing,

to the wells of row C. ¢ 100 nmL is

transferred fromthe wells B0"rew C to the wells of

row D. This is repeated consecuflively for each row

until row H The 100 nL renoyged fromthe wells of row

H are discarded. A two-fold serial dilution of drugs
5'-Chio¥oi6flgorotd-aidtke-2,5,2/9- f‘eﬁrﬁh@umﬁnidnprcaw@ﬂeogsaﬁmwez'(l'm -one:
. t he hi ghest concentration is ofﬁp riately | ower
HNMR@WH@ Wﬁ@wﬁé)ASs]é}@]e(SaéHéa 7% (ss 1ht ﬁeiZt(nur&I@ 7460dd, J = 9.0,

3.0 H:nggr-Qt 7109 Ct bed; Bégzéﬂl{)pé"ﬁ lsf‘o‘ﬁzt, H§ §R771 2 9.0,3.0 Hz, 1H),

ocri isTa nul thpétte
3.13 (i 5H),al y@kdiwslommmomst(@saymyzosssm (Ntagg. Only the
control wells (i.e. wells A9-Al12) receive uninfected
bl ood of 2.5 %hemat ocrlt The pI ates are incubated in
bR ar 36t At S gmpou; ‘ BHOBt npspher e
containing a gas mxture of 93 0A&\IZ 4 % CO2, and 3 %
The c@ppounids eff thEsinkeniron arg@ctiye @ganngWg@smpﬁpg emglarig, Bishmaniasis and

Chagal Bidea®” The BitiBetHRE shpRBide e ifsnbid uffy Hedpopiin standard in

vitro anfl@Z evoltbggs eaf ter. If frozen, the platesare thawed for
1.5 hours before harvesting. The 3H hypoxant hi ne
solution is prepared by diluting a stock of 5 nGi/5 nL

grre m|n half with 50 % EtOH and then diluting 1
EX*‘“‘R[ 2{[1 free Ssaf/ 50 with the screening nedium The

Repref¥ngities nadl gid@ranested with a Betaplate(tm cell
harvester (Wallac, Zurich, Switzerland), which

The cqmpgistle of theriaveniign isne sendast icompaurdscarg testes! iftvieq against two standard
param{e thafils: %asm\/\%s e?al}:zgcezrufiﬁ ll{lﬁgf (s\%élﬁvgk 511 '&&%‘Q@BSJ) and Plasmodium

falciparum, K1 (chloroquine and pyrimethamine resistant). Chloroquine diphosphate (Sigma

C6628), artemisinin (Sigma 36159-3), artesunate (Mepha), atovaquone (GSK) and proguanil
(Roche) are used as the standard drugs. The testing is carried out in 96-well plates (Costar™™ 96-

well microtiter plates).

Smears of the stock cultures of the two strains are prepared and the parasitemia for each culture is

determined. Cultures with parasitemia lower than 2% are not used.

Stock compound solutions are prepared in DMSO at 10mg/mL. If insoluble in DMSO, other
solvents may be used according to the recommendations of the supplier. The stocks may be kept
at 4 °C for typically 2 or more weeks. For the assays, the compounds are further freshly diluted
(4x dilution) with a screening medium (RPMI 1640 (10.44 g/L) (no hypoxanthine) supplemented
with HEPES (5.94 g/L), NaHCO; (2.1 g/L), Neomycin (100 pg/mL)+ Albumax® II(5 g/L)).
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The dried filters are inserted into a plastic foil

with 10 nL of scintillation fluid and counted in a
w@edoapsare(tn) liquid scintillation counter (VetT/ABR2009/053902

Zurich, Switzerland). The results are recorded as

100 uIC Qf‘@ﬁa%cr%@ﬁingig%hﬁn (R R%ac‘fﬁ’evlféll SthE RS0t glart]c using a multipette.

concentration. Data is transferred into a graphic
programme (e.g. EXCEL) and expressed as percentage of

. the untreated controls. The 50 % nhi.hitor . .
An infegied i iseﬁmev eamprisiae perastmiAPY Al B Gy dgmatocrit (b) of 2.5% is
01 6ROt $ N HeY A - cohldtiraliOfs bI'P. HAVE!in GREBNAPUZe 0.3 and 1.25 %,
prepargarf%l%es&l%%ang 62: cl(\)lF54 (aCIZQ Ssen?i tive lrF1>. falci gar‘am - °
respecitelgi n) 1 C50 = 0.9 nM Exanple 50 1C50 = 3.4 nM
Exanpl e62 Exanple B In Vivo Assay The conpounds of the
invention are tested in vivo agai nst standard parasite

Mix 03thPbMisfectl BRIFESEBNDATINE ofBlodliadd P 338 WEBhiSd MdHTm to obtain
The Pl asnodi um berghei, GFP ANKA strain described in

10 ml 8f a findrskbitioaphd dYeparaditemidbL.SYBheniteont. Par asi t ol ,
137(1), 23-33, 2004 is used. This strain is naintai ned
in female NVRI mice (20-22 g). The mce are kept in

1 mL &t andecedYes 'b@lhsoébl&ﬁﬁle@o?’ah?&itlai, AN OLhernhtdBAB S prepared by mixing 50
conditions at 22 0C and 60-70 % relative humdity, on

UL of wastiedthuafanpeythetcgtes BARADoodNSHIRG OB maRyaniti any Hoddgroup) with 950
AG CH 4303 Kai seraugst, Switzerland) and water ad

L of theiseregping aidi¥Bqui ne (Si gna C6628) and arteni sinin
(Sigma 36, 159-3) are used as the standard drugs. Stock
conpound solutions are prepared in 100 % DMSO

100 pK o4 sieag@shingomediufOEdHtAifih gk Highest @mpdinliocbneditralién is added to
= 1.08 g/nL) and 30 % et hanol (d= 0.81 g/nl),

d
the weﬁle I owe 8. bYyix alrug-dap|be testediin Bis manner on eaph ghaje. 04\ reference substance
istestglgﬁ%gx{e!{lﬂ%zed bl ood (containing 50 nL of 200 no/nL

Orle%Chtaﬁﬁ%’h froma donor
Serial drug dilutions are prepared with a multichannel pipette. 100 uL is taken from the wells of
row B and transferred, after gentle mixing, to the wells of row C. After mixing, 100 uL is
transferred from the wells of row C to the wells of row D. This is repeated consecutively for
each row until row H. The 100 pL removed from the wells of row H are discarded. A two-fold
serial dilution of drugs is thus obtained. For compounds that are too active, the highest

concentration is appropriately lowered. The wells of row A serve as controls without drug.

100 uL of infected blood (parasitemia of 0.3 %, 2.5 % hematocrit) is added to each well with a
multipette with a yellow tip on top to avoid spillage. Only the control wells (i.e. wells A9-A12)

receive uninfected blood of 2.5 % hematocrit.

The plates are incubated in an incubation chamber at 37 °C in an atmosphere containing a gas

mixture of 93 % N, 4 % CO,, and 3 % O,.

After 48 hours, 50 UL of *H-hypoxanthine (= 0.5 uCi) solution is added to each well of the plate.

The plates are incubated for another 24 hours and may be frozen thereafter. If frozen, the plates
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nouse with approxi mately 30 % parasitaem a and dil uted
i n physiological saline to 108 parasitized

weeybhsoeyt es per nh. O this suspension, 0.2 PLCT/EB2009/053902
injected intravenously (i.v.) into experinental groups

are thaQ&fedthf £8 houESef@b Haf SR 'e *H-PURx@hthides@1utongs plPhfed by diluting
hour frégost -infection, the experimental groups are

a stock pled /MWXaAmﬁw@h@ o bel vith $6&0 EtH apé rﬂhftnod@émg 1 mL aliquots to
1/50 1% g % é?her routes of application are
i Cfr%em%mg Vgl 1, 2 and 3 (24, 48 and 72 hours
post-infection), the experinmental groups are treated

with a single daily dose_per oral dosi nﬂ (p.0o). Oher ]
The plesg eesha<sighhaio a Posplaied ' el Sunjeser tHallaosagshi Swituerland), which

transfeg; dsog o%idqacggella %g?i tﬁ?t)e(:r %lafi %vasﬁesst the %l{e}{sp \g?tﬁ distilled water.

e use or a cormpoun

The dﬂiéaieﬁllté}s’ afd m@éhedIh@ Edf)llé.gl@ﬂﬁﬂc\@ﬂh natoh0Bf k&infilllatith! Bgd SmaRounted in a
thay 0.1 nm / 1 |S|§e(ected On day 4, 24 hours
Betaplafet ehqmldescmélélﬁtlm @@nﬁré abap Zurichp Bwitzerang).ohe results are recorded as

coms S BRI SERBIIPT oo

counting 100,000 red blood cells. The difference
bet ween t he nean val ue of the control group and those

Data ipfrapsierred, e pissbig prpesupaei(e gc BRGHAtad aneesesdhrsergeentage of the
untreat%ﬁ @oﬁl@%ceﬂ'&_eg% 5/‘3'18{1 Wér: t Qorfclaﬁtrgtﬁ{ﬁh g@s&)g 5/91&.? J{Shgvaluated by Logit

para5| entas | ower
1egmmﬂ6@smﬂgﬁsof parasites in the FACS gate is checked
V|suaIIy (Fl uorescence >102 i s _considered as
Thus @U@FPPV@Y”HWREH@MF$WVBFSépa?ﬁé animals is nonitored

NE>4 {:Cﬁéc%gcﬁfﬁ %ﬂﬁj\gzﬁmfg%%nﬁg d su equen‘?l ?;ﬂgﬁ?ﬁam seélvI Example62

A conpound is considered curative if the ani nal
survives to day 30 post-infection with no detectable
parasites. The results obtained are expressed as 1) a
reduction of parasitaem a on day 4 in % as conpared

Example B In Vivo Assay

The compounds of the invention are tested in vivo against standard parasite strains:
a) Representative malaria (Plasmodium) strain

The Plasmodium berghei, GFP ANKA strain described in B. Franke-Fayard ef al., Mol. Biochem.
Parasitol., 137(1), 23-33, 2004 is used. This strain is maintained in female NMRI mice (20-22
g). The mice are kept in Standard Macrolon cages type II under standard conditions at 22 °C and
60-70 % relative humidity, on a diet of pellets (PAB45 — NAFAG 9009, Provimi Kliba AG, CH-
4303 Kaiseraugst, Switzerland) and water ad [libitum. Chloroquine (Sigma C6628) and
artemisinin (Sigma 36, 159-3) are used as the standard drugs.
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to the untreated control group, and 2) nean survival
conpared to the untreated control group. Thus for the

woeweli3wonpounds (exanpl es 50 and 62): ED50 i nP@I/EP2009/053902
ber ghei nouse nodel (ng/kg) 1.2 (exanple 50)

Stock g?éf)ﬁmlﬁﬁgﬁi ak el Ak 166°PL DMAEb ks %k%d? BFRAURESN consisting of

e invention have useful pharnaceuti
70 % Pivogear0 65 = 1.08 gimil) cadai( % kthavohpbuldd gndudeliawed hy a 10-fold
dil t.the@tébeat ment and prevention of infections such as
MO8 de™“caused by parasites of a) Pl asnodi um eg
Pl asnmodi um f al ci parum Pl asnodi um vi vax, Pl asnodi um
mal ari ae, and Pl asnodi um oval e, b) Lei shmani a genus
On dayuk; theparjnifat blerd fpdntginingi Yhprhmif2WomgwdnHepan is jtaken from a donor

Trypanosona eg Trypgnosoma cr.uzi, d Chagas diseas :
mousq t"%ﬁ’s aEW&éF’é‘it%lé'd{;’%{ha?t PRRE AU A As 3@1’1@9;%85?/%]1‘?%3? saline to 10°
i xﬁa RebyRRIHRE 1T ©FHRE shdpeHSibA.20.2 YEL RUIMRQERSInAR dhously (i.v.) i
paraﬁgﬁegc{r at \ygbrasiI%us m)gi fi Eg?%ﬂgngbo’?y changesrl in | inght ously (i.v.) nto
experitizetag gfoups loff three sugy esd edontrolpgnosp s fivkinhiced Four hdwes post-infection,

art and are to be included withjn the, spirit .and . .
the extzimpg) Gotph i Hpt R it g8 by dng fitiangrife e route. Other
routes Of ahpoalibthipobsib®. conpound of formula (1), or a
pharmaceutically acceptable salt, ester or prodrug
thereof: (1) wherein mis 1 or 2; R is H halogen,

On dagﬁljg}g ?qﬁft%e%%/ahd 82 glic()grxsyﬁosélrlrlifgc%ogs, e X}lcpe%%ein?arl] aglrgl}f)s are treated with
a single daily dose per oral dosing (p.o). Other routes of application are possible. The dosage is
determined by a preliminary toxicity test. A typical dosage of 50 mg/kg/day may be used for a
compound of the invention. The drug concentration is adjusted such that 0.1 mL / 10 g is

injected.

On day 4, 24 hours after the last drug treatment, 1 UL tail blood is taken and dissolved in 1 mL
PBS buffer. Parasitaemia is determined with a FACScan (Becton Dickinson) by counting
100,000 red blood cells. The difference between the mean value of the control group and those of
the experimental groups is calculated and expressed as a percentage relative to the control group
(= activity). For parasitemias lower than 0.1 %, the presence of parasites in the FACS gate is
checked visually (Fluorescence >107 is considered as positive). The survival of the animals is
monitored for up to 30 days. Mice surviving for 30 days are checked for parasitaemia and
subsequently euthanised. A compound is considered curative if the animal survives to day 30

post-infection with no detectable parasites.

The results obtained are expressed as 1) a reduction of parasitaemia on day 4 in % as compared
to the untreated control group, and 2) mean survival compared to the untreated control group.
Thus for the novel compounds (examples 50 and 62):

ED50 in P. berghei mouse model (mg/kg) 1.2 (example 50) 1.5(example62)

INDUSTRIAL APPLICABILITY
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or nore substituents; R2 is H alkyl, arylal kyl or
al koxycarbonyl; R3 is Hor alkyl; R4 is H alkyl,
whyapopal kyl , - COOD wherein D is an al kyl gr oRQI/BP20RB053902
and R4 formpart of a heterocyclo ring; R5 is H or
alkyl; nis 1, 2 or 3; and A and B are fused to and
formpart of an unsubstituted or substituted
The compoundsl bt the ipehtioy dlave wefhepharmhesubcdapwperties. In particular, the

corrn B ey b B ] AR L0 OGS S cned b

parasiRs®fH, mis 1 and R is in position 6 of the spiro
oxindole, then R, R4 and R5 are not all H, or if R
a) Plasgrodjum regn PRgriodiunotfalaiparwth, Wkemodim svivéxanaRBodismnotlariae, and
Pl n&t%l en R4 is H or if R is Br, then R4 and R5
ML B Dot h H, and R4 is not methyl when R5 is H, and

b) Leiffndra B&us RBENN, fOMKBmP, L.8iskinartia ddnsumpU#ad of
formula (11), or a pharmaceutically acceptable salt,

¢) Trypenosemaeg giapiraspmmengbfandHhagee disease mis 1 or 2;

It 1s understood that the examples and embodiments described herein are for illustrative purposes
only and that various modifications or changes in light thereof will be suggested to persons
skilled in the art and are to be included within the spirit and purview of this application and scope

of the appended claims.
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R is H halogen, alkyl, haloal kyl, al koxy, am ne or
aryl optionally substituted with one or nore
waepmstiseents; R2 is H, al kyl, arylal kyl or PCT/EP2009/053902
al koxycarbonyl; R3 is Hor alkyl; R4 is H alkyl,
CLAIMSIr oxyal kyl , -COCD wherein Dis an al kyl group or R3
and R4 formpart of a heterocyclo ring; RS is
Migprpoyng gf %ﬂnylacﬁl) 97 a RRarmecairally apeeptablesalt 6starrﬂf prodrug
thereo%ormpart of an unsubstituted or substituted
nmonocyclic or polycyclic arene or heteroarene. 3. A
conpound as clainmed in c?aiR#1 or 2, or a

pharmaceutical |y accept; sdt, ester or prodrug

t hereof wherein A and Bgar eNf N ROMand form part of
an unsubstituted or subs‘tA ndol e. 4. A conpound
as clained in any one of 5 1 to 3, or a

pharmaceutical ly accept alg)l e salt ester or prodrug
thereof wherein mis andRI |sCI and in position 6
of the spiro oxindole. ﬁgn'pound as clainmed in any
one of clains 1 to 4, or a pharmaceutically acceptable
sehereirest er or prodrug thereof wherein nis 1, R3is H
and g e of R4 and RS is nethyl. 6. A pharmaceutical
9 on conprising a conpound as claimed in any

OR? 19i-l GhRiEB al-k)tloheﬁoaIQ? ﬁlkBQ?rﬁﬁﬁl%LHr' ?fﬂlln(gﬁﬁoﬁgl‘?}e Qﬁlﬁlﬂhﬁed with one

salt, éster or prodrug thereo In conmblnation ‘Wt
ormomwbstaueml cally acceptabl e excipient, diluent or

B AR gSanl o o substance. 7. A
pﬁgqmc&l&m},@’al |y acceptable salt,
R4 is H, alkyl, hydroxyalkyl, -COOD wherein D is an alkyl group or R3 and R4 form part
of a heterocyclo ring;
RS is H or alkyl;
nis 1,2 or 3; and
A and B are fused to and form part of an unsubstituted or substituted monocyclic or
polycyclic arene or heteroarene;
provided that if A and B are fused to positions 2 and 3 of an unsubstituted indole, nis 1 or
2, R2 and R3 are H, m is 1 and R1 is in position 6 of the spiro oxindole, then
R1, R4 and RS are not all H; or
if R1 is H, then R4 is not methyl when R5 is H and RS is not methyl when R4 is
H; or
if R1 is Br, then R4 and RS are not both H, and R4 is not methyl when R5 is H,
and RS is not methyl when R4 is H.

2. A compound of formula (II), or a pharmaceutically acceptable salt, ester or prodrug

thereof:
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ester or prodrug thereof, for use as a nedi canent. 8.
Use of a conmpound of fornmula (Ill), or a
w@bapnsaeut i cal |y acceptabl e salt, ester or predi/EB2009/053902
t hereof, for the manufacture of a nedi canent for the
treatment and/or preventR nR@f a parasitic infection:
wherein mis 1 or 2; &)\ Hrdal ogen, alkyl,
hal oal kyl , al koxy, am rfg orNap¥ dRt)monal |y
substituted with one or e“ltuents R2 is H,
al kyl, arylal kyl or al kox rbonyl; R3 is H or alkyl;
R4 is H alkyl, hydroxyapkyl A -COOD wherein Dis an
al kyl group or R3 and R4 forl’ﬁzpart of a heterocyclo
ring; R5 is Hor alkyl; 2( 2 or 3; and A and B
are fused to and forn1part % an unsubstituted or
substi tuted nonocyclic or polycyclic arene or
het eroarene. 9. A conpound of fornula (II1), or a
pibereceut i cal |y acceptable salt, ester or prodrug

trlaeg Qfo. for use in the treatnment and/or prevention of
|sease caused by an infection by a parasite: (I11)

V\RE i€ HN halogen, alkyl, haloalkyl, alkoxy, amine or aryl optionally substituted with one
or more substituents;
R2 is H, alkyl, arylalkyl or alkoxycarbonyl,
R3 is H or alkyl;
R4 is H, alkyl, hydroxyalkyl, -COOD wherein D is an alky! group or R3 and R4 form part
of a heterocyclo ring;
R5 is H or alkyl,;
nis 1,2 or 3; and
A and B are fused to and form part of an unsubstituted or substituted monocyclic or

polycyclic arene or heteroarene.

3. A compound as claimed in claim 1 or 2, or a pharmaceutically acceptable salt, ester or
prodrug thereof wherein A and B are fused to and form part of an unsubstituted or substituted

indole.

4, A compound as claimed in any one of claims 1 to 3, or a pharmaceutically acceptable salt,

ester or prodrug thereof wherein m is 1 and R1 is Cl and in position 6 of the spiro oxindole.

5. A compound as claimed in any one of claims 1 to 4, or a pharmaceutically acceptable salt,

ester or prodrug thereof wherein n is 1, R3 is H and one of R4 and R5 is methyl.
6. A pharmaceutical composition comprising a compound as claimed in any one of claims 1

to 5, or a pharmaceutically acceptable salt, ester or prodrug thereof, in combination with a

pharmaceutically acceptable excipient, diluent or carrier and optionally a second drug substance.

100



mis 1 or 2; R is H halogen, alkyl, haloalkyl,
al koxy, amne or aryl optionally substituted with one
woeoomns®2substituents; R2 is H al kyl, aryl al kpdT/BP2009/053902

al koxycarbonyl; R3 is Hor alkyl; R4 is H alkyl,

h
7. XS;B&E)\S?%(?%{% %glrr’%g??t d aﬁ%ﬁ?g?‘g@;‘l‘ﬁ@? ?éiﬁ)ﬂhaﬂﬁ&léﬁtl&rlly%ceptable salt,
ester oabkodrug thereof, ffpr @sears a3nedicaméntand B are fused to and

formpart of an unsubstituted or substituted

nonocyclic or polycyclic arene or heteroarene. 10. A
8. pUF’ﬁr %?Ccse%ﬁlﬁ@dﬂdyoﬁ?&%ﬁﬂ@k{h?) SRl 4 gh%ﬁaﬁ:@uﬁ’&ll@r RKLEMIbRI salt, ester or

-Dichloro fl’boro-3- nmethyl-2,3

prodmg&herebétfoaﬂgedm@mpfame[chf T arddolaimeet for, tBe treafnmudd land/or pievention of a

paras1%q1in2ec§g51 5',7-Dichloro-6-fluoro-3-nmethyl-2,3,4,9-tetra
hydr ospi ro[ b-carboline-Rs 3grgi ndol - 12. (I
-G - Chl oro- fI uorg?,;ﬁ n:ﬁ(h Yks'. S*-tetrahydrospirot

b- car bol i ne-1I. i nd (RDB A
phar maceut i cal I y accept ah| ester or prodrug of,
(I ,35)-5"-Chloro-6-fl uorgi3- yl -
2,3.4,0- t et r ahydr ospi r o[ B- ca'?‘bol ine-1,3 -indol-2"(I"
H) - one.
(1
wherein
mis i or2;

R1 is H, halogen, alkyl, haloalkyl, alkoxy, amine or aryl optionally substituted with one
or more substituents;

R2 is H, alkyl, arylalkyl or alkoxycarbonyl;

R3 is H or alkyl;

R4 is H, alkyl, hydroxyalkyl, -COOD wherein D is an alkyl group or R3 and R4 form part
of a heterocyclo ring;

RS is H or alky];

nis 1,2 or 3; and

A and B are fused to and form part of an unsubstituted or substituted monocyclic or

polycyclic arene or heteroarene.

9. A compound of formula (III), or a pharmaceutically acceptable salt, ester or prodrug
thereof, for use in the treatment and/or prevention of a disease caused by an infection by a

parasite:

R5 R4

(CH2)/")<N/R3 (R1)m

A
o7
R2
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(11)

wherein

mis 1 or?2;

R1 is H, halogen, alkyl, haloalkyl, alkoxy, amine or aryl optionally substituted with one
or more substituents;

R2 is H, alkyl, arylalkyl or alkoxycarbonyl;

R3 is H or alkyl;

R4 is H, alkyl, hydroxyalkyl, -COOD wherein D is an alkyl group or R3 and R4 form part
of a heterocyclo ring;

R5 is H or alkyl;

nis 1,2 or 3; and

A and B are fused to and form part of an unsubstituted or substituted monocyclic or

polycyclic arene or heteroarene.

10. A pharmaceutically acceptable salt, ester or prodrug of (1R,3S5)-5’,7-Dichloro-6-fluoro-3-
methyl-2,3,4,9-tetrahydrospiro[ -carboline-1,3’-indol-2°(1’ H)-one.

11. (1R,35)-5’,7-Dichloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[ f-carboline-1,3’-indol-
2’(1’H)-one.

12. (1R,35)-5’-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3’-indol-2’(1’ H)-one.

13 A pharmaceutically acceptable salt, ester or prodrug of, (1R,35)-5’-Chloro-6-fluoro-3-methyl-
2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2’(1’ H)-one.
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