WO 2009/ 132921PCT/ EP2009/ 053902 SPI RO- | NDOLE DERI VATI VES FOR THE TREATMENT OF
PARASI TI C DI SEASES TECHNI CAL FI ELD This invention is directed to, inter alia,
novel conpouMdsi0dii2éH are useful as pharnaceutical s. Th@CTHPNYISW2i s al so
directed to pharnmaceutical conpositions containing the conpounds, processes
for their preparation and uses of the corrpounds in various medicinal
applications, such as for_the treatnent Ear asitic diseases . malaria,

| ei shmani asi s SARP-BIRYEPHFIYeHYES F@&@%ﬁﬁg RN PE PARS e &P %ﬁ'%‘n are
useful as internmedi ate for exanple the Boc conpounds) BACKGROUND Mal aria is
an old infectious di sease caused by four protozoan parasites, Plasnodium

| al ci parum Pl asnodi um vi vax, Pl asnodi um mal ari ae and Pl asnodi um ova/c. These
four paragiHGBNBECALtBLDal |y transmtted by the bite of an infected fernale
Anophel es nosquito. Malaria is a problemin many parts of the world, and over
the | ast few decades the mal aria burden has steadily increased. An estinated
Ito 3 m | ITh@NinP&@Bh & att&teev[@rlmevam nb U@ BoMBb@ds avhichT®s tubsfulCdy pHaFRietiiidsr t he
age of 5. This increase in nalaria nortality is due in part to the fact t hat
Pl asnodi urhlf aP¥§nHan un alondirggisddio 8B¥masaubed! acogtesiéPise corﬁagmac@fa. Goggpounds,

resi st ance,RgakRt HaRPFdphraftbl afMAkd FthEc AR iR N hiddus tiddfshal %ﬁh@atﬁdﬁ‘é‘ such
exception of the artem sinin derivatives Leishnmanias s is caused by one of
nmor e t han asiehthe {re@nentapi earpstc diseprgs.asit melappoldshowniabiatandeCoaegs tdisenise
genus tei

Lei shmani ?SE)I Bllngdsélgégagsr(r}l pzo‘}l?léjsr}gﬂrr%ﬁ %gqsé%%ﬂlr?tg trﬂlﬁ %@ehﬁﬁgﬁu%ﬁgleﬁg‘%%?%p@ ?S) and
sub-tropical areas. There are four main forns of |eishmaniasis. Visceral

| ei shmani al |l ed kal a-azar, is the nost serious formand is caused
by the pa%séd‘sat(gifﬁﬂv mani a donovani . Patients who devel op visceral

| ei shmani agdlaiaciann didénfattiduis dlsaasnbdnsedjw 888 prdtesoan paresive, Rlneaddwenfalcijdremt Wo

mai n t her es for visceral els asi e the ant,i erivati.ves sodi um
Tl boyl vedarRdkPextins Tharodiin B R PR o AL ( e ARt FEryies 2edqs um
sti bogl ucepa-ay hassmeansyseditt of atiaaidted fOnyle ARsy/RNE Bt m«:&latlpabmb&ndr ug

is a growmng problem In addition, the treatnent is rel ati veI(}/ | ong and

pai nful , AndXPAEEGELheHAEd; fnghpyer dhejdash v decades {hg malaria burden has Lieadily
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sl eepi ng sickness, is a vector-borne parasitic disease. The parasites
concer ned thr ezeppiob oFbia isstasagh meplare mpvality i a0 sbRart ke factrrﬁlea} Rgsnodium
transmi tt oot 0u RN Seailedd SIS a!raéuéqa%éemd Geliaec blgkiiS: B EMINAYRablo
acquired thefr 1 hfection from el'ngs or from ani ia ar ourlngt
human pat hogeadhdal dargasvitiethe e@atgm@fdhms@slmaldsmva@msl ed Anerican
trypanosom asi s) is another human parasitic disease that is endem c anongst
poor popul ations on the Anerican continent. The di sease is caused by the
pr ot ozoan Ljpah@asiibss kr gapsadols)om cff hate, thad itednty $2@) r\aﬁsuiﬁstdfqdardshichprm& hat

bl ood- sucki ng | nsects human, di seas. Wwo, st ages acut.e

ot age. - whitERTBlsF SerDh A ey R B e e R oA ShEIs s e SR BPRGES whi ch
can devel eperdw@ic ifBdtie Y® aoSntri€d) irRNidéng Midrgatdp@abanki88btrbpikcsl aveak.i ous

neur ol ogi cal disorders, including denentia, danage to the heart nuscle and
sonetinmes dilation of the digestive tract, as well as weight |oss. Untreated,
the chronitgediSeRBE mamh BFHESF 1EiRkBAniaskD &gk Sei RS | M sk fbh&z40fs the
treating Chagas disease are nifurtinox and benzni dazol e. However, problens
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SUMVARY OF INVENTION In a first aspect, the invention provides a conpound of
formula (1), or a pharmaceutically acceptable salt, ester or prodrug thereof
RS R4 (OH2) MKOPRBIPPZ Yri A/ R2 (1) WD 2009/ 132921PCTPEPZOPOTGSBI02 wher ei n
mis 1 or 2; R is Il, halogen, alkyl, haloalkyl, alkoxy, am ne or aryl
opt i onal | HuseassAiricen deypanashmingis, also Koewen etiplsening gipfnessRIs p yeatar-baihk phrasitic

aryl al kyl d?sreas%! Iff?@(}fefrg{ltlgg @grlcémed are protozoa belonging to the Trypanosoma Genus. They are
transmitted to humans by tsetse fly (Glossina Genus) bites which have acquired their infection

from human beings or from animals harbouring the human pathogenic parasites.

Chagas disease (also called American trypanosomiasis) is another human parasitic disease that is
endemic amongst poor populations on the American continent. The disease is caused by the
protozoan parasite Trypanosoma cruzi, which is transmitted to humans by blood-sucking insects.
The human disease occurs in two stages: the acute stage, which occurs shortly after the infection,
and the chronic stage, which can develop over many years. Chronic infections result in various
neurological disorders, including dementia, damage to the heart muscle and sometimes dilation

of the digestive tract, as well as weight loss. Untreated, the chronic disease is often fatal.

The drugs currently available for treating Chagas disease are nifurtimox and benznidazole.
However, problems with these current therapies include their adverse side effects, the length of
treatment, and the requirement for medical supervision during treatment. Furthermore, treatment
is really only effective when given during the acute stage of the disease. Resistance to the two
frontline drugs has already arisen. The antifungal agent amphotericin b has been proposed as a

second-line drug, but this drug is costly and relatively toxic.

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

RS R4
CH.,)n ~R3
(CHy) N (R1)m
B\
A
o
R2
Y]



either (i) R3is H or alkyl; R4 is H alkyl, hydroxyal kyl, -COOD wherein Dis
an al kyl group or (ii) R3 and R4 formpart of a heterocyclo ring;R5 is H or
al kyl; n is WO209293: and A and B are fused to, EAHEPWPHISPHEt of , an
unsubstituted or substituted nonocyclic 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 unsubsti {ute g}lndolc, nisl or 2. RR and R3 are H mis 1 and Rl is in
position 6 of the Spiro oxindole, then (i) R, R4 and R5 are not all H, or
(iit) if R is HyistllheR; (a) PAis not nmethyl when R5 is Hand (b) R5 is not

met hyl when R4 _is

||||fR||s Br en D renot
both H and (b) “Rd®| s [ hiffgen nEEAy ]Pa(‘ i HEgapne ‘?{aa”? “é&a)“r‘/s?“‘hs(%“geﬁ H °Ghen R4
is H Hal (whioydsubsltwnesf erably trifl ur onmet hyl . Ami no nay be eg substi tut ed by

one or two substituents eg |ower alkyl. In the above fornula, RL may be, for
exanple, F, d, Br, methyl, -Cl.:3, -OCH3, -N(CGH)2, - C6H5, -(C6H4)CF3 or

- (CbH4) 0( C6Hs) RzlmHsmega aegqamrm&sukoﬁycammybe di-Cl when mis 2. En other
exanples R may be Cl _when in is 1. Conveniently the RI may be para or ortho

to the nitrogef R GE P8 rE#lbH: S5or 6 of the spiro). R2 may be eg nethyl, Bn or

Boc (for the npani ngskAfhARRLAKIIZLEODD WIEER  iS 8L alk Al LS orR3 MY be net hyl R4
may be nethyl, et hy[gael }groyay y |ysopropy CH2C1J-| ac%l{yoorr - COOCH2013. In

some exanpl es, (IRR3zad Womyart efgeichsrcytloringa di Rédb Brir alubst i t uent of formul a
(i): nis 1,2 or3;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 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 RS are not all H; or (i1) if R1 is H, then (a) R4 is not methyl when
RS is H and (b) RS is not methyl when R4 is H; or
(ii1)if R1 1s Br, then (a) R4 and RS are not both H, and (b) R4 is not methyl when
RS is H, and (¢) RS 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, —CF;, —OCH3, —-N(CH3),, —
CgHs, -(C¢Hg)CF; or «(C¢Hs)O(CeHs). 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, -COOCH; or —

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

formula (1):



WO 2009/ 132921PCT/ E P2009/ 053902 1In sone exanples, R4 and R5 may both be
nmethyl. A and B may be fused to and formpart of im dazole, benzene or indole.
I n sone exanpPe¥Y1R9H8nd B may be fused to and form part PET/EB¥AYERW2subst i t ut ed
with an el ectron donating group (EDG in one of the 4 remaining positions. In
ot her exanples, A and B may be fused to and form part of a substituted indole
of formula (a): (a) prr?y\be 1, 2, 3 or 4 arid R6 nay be one or
nore of a group conprising hal ogen, ha og] kyl ,al koxy, hydrogen, hydroxyl, and
nitrite. or (b): R7 (h) vvléﬂjﬁein R7 may be al kyl,

al koxycar bonyt, aryl carbonyl or aryl sulfonyt. A and B formpart of the 2 and
3 positions of the indole. In some exanpiles, R6 may be C, CF3 or -OCH3. In
sone exanples, R7 may be nethyl, Boe or a substituent of formula (ii),(iv) or

(v):

In some examples, R4 and RS may both be methyl.

A and B may be fused to and form part of imidazole, benzene or indole. In some examples, A
and B may be fused to and form part of benzene substituted with an electron donating group
(EDG) in one of the 4 remaining positions. In other examples, A and B may be fused to and

form part of a substituted indole of formula (a):

(RQP‘@
N

H

(a)

pmaybe 1,2, 3 or4 and R6 may be one or more of a group comprising halogen,
haloalkyl ,alkoxy, hydrogen, hydroxyl, and nitrile.
or (b):

g

\
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 (ii), (iii), (iv) or (v):



WD 2009/ 132921PCDEP20i 19/ 1153902 Br MeO (in) FsCO AcHN
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Br

(if)

@H‘L

(iii)

%)
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.



(v I'n one enbodi nent, the invention relates to a conpound, or a

phar maceutically acceptable salt, ester or prodng thereof, of the fornmula: R4
(la) wherei ?VRRIWPEI2Q21hal ogen; and R4 is al kyl, hydroxyalPKJEPHP/0S30OOD wher ei n
Dis an al kyl group; provided that if Rl is Br, R4 is not nethyl. WO

2009/ 132921PCT/ EP2009/ 053902 I n the above for rrul a, Rl may be Br or CI and R4

may be net h eth rgpyl ro
ons emboaiidis SRty PEPEPERY b K cohER e bt R el e Ty
accept abl @mem—ce@tc&r; o@r-cpootd{zag}t her eof , of the formula: (rh)

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

ester or prodrug thereof, of the formula:

R1

(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,OH, —-COOCHj3 or -COOCH,CHj3.

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

ester or prodrug thereof, of the formula:

Br

L

(o)

(Io)

I=

wherein R7 is aryl carbonyl or aryl sulfonyl.



wherein Rl is a halogen; and R4 is al kyl, hydroxyal kyl or -COOD wherein Dis
an al kyl group; provided that if Rl is Br, R4 is not nethyl. In the above
formula, Rl WAy'B@2BH or C and R4 may be net hyl, ethyl PCHEBENY0S39030pr opyl , --
CH2CH, -000013 or -COOCH2C113. In one enbodinent, the invention relates to a
conpound, lbtheaabpraformeleuRy cxly by axpbsiveaabpefosanla (b iidr(vor fr)cdricfnechaosef | of
the foi mulg a; E£51 is aryl carbonyl or aryl sulfonyl. WD
200911329 (iP&ﬁ'iééJﬂgg%S%O@ggﬂg%ﬁFn t he above formula, R7 may be a substituent of
formula (ii), (iii), (iv) or (v) as defined above for the compound of formula
(I). I'n one e nt., e L have reI to

phar rraceu'pl car mg%déeégéttt ml?ntmaéeg{l%ra rP 81?néidnl g E fer eopgallgfa f%’taql%?arlrtul a.

one enbodlentencbrprcbdmgthmeef;bfthafcrreiuhat es to a corrpound or a pharmaceutically
acceptable salt, ester or prodrug thereof, of the formula:

OH
Cl
NH
N
»
HO N
(1d)

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)



wherein R4 is alkyl. In one enbodi ment, the invention relates to a conmpound,
or a pharmaceutically acceptable salt, ester or prodnig thereof, of the

formul a: R4 WORWREOY/ 132921 PCT/ EP2009/ 053902 wher ei n RECT/EPHPURFPIO2| n t he
above formula, R4 may be nethyl or ethyl. In one enbodinent, the invention

rel ates to a cofpwumi isetkyh pharmaceutically acceptable salt, ester or prodrug
thereof, of the fornmula: wherein Rl is halogen or aryl optionally substituted
with one or nore subs Merits; R2 is H alkyl, arylalkyl or al koxycarbonyl; R4
is H or allkyle;ab&Re fosnith, Rermay kerheth@rod ethyl.

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

ester or prodrug thereof, of the formula:

R5
R4 R1
N
T4 0
N
\o rx{
R7 ko
(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 RS is H and RS is not methyl when R4 is
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, (CsH4)CF3 or —(CsHs)O(CsHs). R2 may be
methyl, Bn or Boc. R4, R5 or both R4 and RS 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:



R7 is H alkyl, al koxycarbonyl, aryl carbonyl or aryl sulfonyl, provided that
if R and R7 are H then R, R4 and R5 are not all H, or if Rl is H then R4
is not met hyWOdMWem32f8 is H and R5 is not nethyl when R4PCEERROOYISINZ jf RI is
Br, then R4 and R5 are not both El, and R4 is not nmethyl when R5 is H and R5
is not methyl when R4 is H In the abd¥e Ronmmia, R may be Br, d. F, -C6H5,
--(COH4) CF3 or -(C6H4)0(C6115). R2 may b B k“nﬁn or Hoc. R4, R5 or both R4
and R5 may be nethyl. R7 nmay be £

ubstituent of formula (ii),
(iii), (iv) or (v) as defined pound of fornula (1). WO

2009/ 132921PCT/ EP2009/ 053902 " O rHl,Li g O (lh)
(Ih)
wherein
mis 1 or2;

R1 is H, halogen, alkyl, haloalkyl, alkoxy or amine;
R3 is H or alkyl;
R4 is H or alkyl;
RS is H or alkyl; and
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,
then
(DR1, R4 and RS are not all H; or
(i) if R1 is H, then(a) R4 is not methyl when RS is H and(b) RS is not methyl
when R4 is H; or
(iii) if R1 is Br, then (a) R4 and RS are not both H, and (b) R4 is not methyl when
RS is H, and (c¢) RS is not methyl when R4 is H.

In the above formula, R1 may be F, Cl, Br, methyl, —CF;, -OCHj; or -N(CH3), and R6 may be
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:

L3

(I1)



wherein inis 1 or 2, R is Il, halogen, alkyl, haloal kyl, alkoxy or amne; R3
is Hor alkyl; R4 is Hor alkyl; R5 is Hor alkyl; and R6 is H, hal ogen,

hal oal kyl orWaPK&N32221provi ded that if R3 and R6 are H, RCTEPLOYRAORI is in
position 6 of the Spiro oxindole, then (ORI, R4 and R5 are not all H or

(ii) if R|In|0§e mnb@%ﬁrqtashemvmgowﬂat%épr@yqorrmﬁw R52 PRarmagsticHly Rsentablasilt, et hy!
when R4 is, ﬂ;odmgthereoflolf{h)efégnufg is Br, then (a) R4 and R5 are not both H,
and (b) R4 I's not nethyl when RS Is H, and (c) R5 is not nethyl when R4 is H
In the above fornmula, Rl may be F, d. Br, nethyl, -CF3, -OCH3 or -N(CH3)2 and
R6 may be Cl, ---CF3 or -0CF13. In some exagnpl es, R may be di-Cl when mis 2.
In one enbodi nent, the invention relate 0 a ¢Ynpound, or a pharnmaceutically
acceptabl e salt, ester or prodrug \he fornul a:

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

ester or prodrug thereof, of the formula:

Cl

(Ik)

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

ester or prodrug thereof, of the formula:

u oy-\N
H

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

ester or prodrug thereof, of the formula:

10



WO 20091132921PCPEP211119/ 1153902 I n one enbodi nent,

the invention relates to

a conpound, or a pharmaceutically acceptable salt, ester or prodrug thereof,
of the formWa20091R%Bne enbodi nent, the invention rel at BSTEB208/EéWpound,
pharmaceutically acceptable salt, ester or prodrug thereof, of the formula:
In one enmbodi ment, the invention related™o a conmpound, or a pharmaceutically
acceptable salt, ester or prodrug thereof, of the formula: (Il) In one
enbodi nent, the invention relates to a conpound, or a pharmaceutically
accept abl e sal Whewst er or prodrug thereof, of the fornula: R5 R4 (CHO n N a

(R1) m A- -

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;
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 RS5 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 R5 is not methyl when R4 is H.

In the above formula, R1 may be F, Cl, Br, methyl, —CF3, —-OCH3, -N(CH3),, —CsHs, (CsH4)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, -COOCH3; or —
COOCH,CH;. 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

or a



R2 10 WO 2009/ 132921PCT/ EP2009/ 053902 wherein in is 1 or 7, Rl is H
hal ogen, al kyl, hal oal kyl, al koxy, am ne or aryl optionally substituted with
one or nore ARYPIRMENts; R2 is H, alkyl, arylalkyl or BFKERWEUBWAYI; R3 is

11 or al kyl; R4 is H alkyl, hydroxyal kyl, --COCD wherein D is an al kyl
group or 1(3 and 1(4 formpart of a beterd%?clo kjng; RSis El or alkyl; nis
1, 2 or 3; and A and B are fused t brrn part of an unsubstltuted

or substituted monocyclic or polycy
that if A and B are fused to pOﬁg
is1lor 2, RR and R3 are LI, P
oxi ndol e, then

het er oar ene; provi ded
f an unsubstituted indole, n

wherein p may be 1, 2, 3 or4 and R6 may be one or more of a group comprising halogen,

haloalkyl and alkoxy.

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

ester or prodrug thereof, of the formula:

CH,
: Cl
NH
F \ vui ¥
NO
N
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,
R Cl
NH
F \ UL
NO
N
H H

(Ip)

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

acceptable salt, ester or prodrug thereof:

12



R, R4 and R5 are not all H or if Rl is 14, then R4 is not nethyl when 1(5 is
Hand R5 is not nethyl when R4 is Ho if Rl is Br, then 1(4 and R5 are
not both H, VEAARE2PH not methyl when R5 is H and R5 i SCHEP2ZORESEYE when R4 is
H In the above formula, Rl may be F, C, Br, nethyl, -CF3, -0OCH3, -N(CH3)2,

-C6H5, -(C6H4)CF3 or -(C5114)0(C611.5y.RY4n sone exanples, R may be di-Cl when
mis 2. R2 may be nethyl, Bn or Bed) *

: bggﬂpthyl. R4 may be net hyl,
et hyl, propyl, isopropyl, --Cl11201-8, -/-Q000 or - COOCH2CH3. In sone
exanpl es, R4 and 1(5 may both be nmetWy|. W 4nd B may be fused to imciazole,

benzene or indole. In sonme exanples, o d B may be fused to benzene
substituted wth an el ectron donating greap (EDG. In other exanples, A and B
may be fused to a substituted indole of fomula (a) or (b) as defined above.
In one embodi ment, the invention relatedllio a conmpound, or a pharmaceutically
acceptabl e salt, ester or prodrug thereof, of the formula: WO
20091132921PCTUTP20091053902 (I n) wherein p may be 1, 2. 3 or 4 and R6
may be one or NHE®IGf a group conprising hal ogen, hal oal kyl and al koxy. In one
embodi nent, the,jnygntion relates to a conpound, or a pharmaceutically

acceptabl e salt, ester or prodnig thereof, of the fornmula: o)
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.

In the above formula, R1 may be F, Cl, Br, methyl, -CF;, -OCH;, -N(CHj3),, , —C¢Hs, —
(CsH4)CF5 or —(C¢Hg)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, —
COOCHj3; or -COOCH,CHj3. In some examples, R4 and RS 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
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I n one enbodi ment, the invention relates to a conmpound, or a pharmaceutically
acceptable salt, ester or prodrug thereof, of the fornula: |n another aspect,
the inventi OO BNI28ds a conpound of fornmula (11), or aPpREPHEYEEPcal |y
acceptabl e salt, ester or prodr ug thereof: WO 20091132921PCTUTP20091(_)53902
where n mopmotic presspre and/or buffiears ang optionsdly gyeasondaripegl subsigriceal Wl phagmacsical ani ne
Or YLy DRbERBA Y m et B bcib Sl Wb A SIS} URE L o8 @l kyl,
aryl al kyl B%H?ioxri}car or?y e\Me g (fr - 1 9 P14 aﬁ[’ F!m

hydr oxyal sy¢h a&la@wdlwvef@lpﬂ@m é’laamméumwvag,rB@m@ﬂlumm@lﬂeRﬂaﬁmodwpmleof a
heter OCyCIZ?yJa Oma cruzi or a parasite of the Leishmania genus such as, for example, Leishmania

donovani. The disease may be malaria, leishmaniasis or Chagas disease.

In another aspect, the invention provides 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, optionally a second drug substance, for use as a medicament.

In another aspect the invention provides the use of a compound of formula (III), 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:

RS R4
_R3
(CRINT N (R1)m
A
o
R2
(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;

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.

14



R5 is Hor alkyl; nis 1, 2 or 3; and A and B are fused to and form
part of an unsubstituted or substituted nonocyclic or polycyelie arene or

het er oar ene. WP RYWHEIHbove formula, R may be F, . Br, PAEERMIISIOF3, - OCH3,
-N(CH3) 2, -C61-15, - (C61-14)CF3 or -(C6H4)0(C6145). In sone _exanples, R nmay
be di-Cl hdhe abevs Prmup, Rhynpeberdt iyl Bremetyl, B6d: FBCHay W& Hnst hyiCsHR4- may be
met hyl, et @y )cPr @PYEHNSRRAOPY somCeZéhhles; RIS e BLcr whd B EHRo iy sone
exanpl es, (R%L‘zzmd3 RSeréay‘b b(c?t%hgbe r?%rtnhylgbAeSénd B 'may be ‘1"vu$ed 1to im dgyzol e,
benzene ométipddbreor Ber. Sohmarkampihels R4aman ble Betiply ethel. propeld isopropelnz€HeOH, -
substit ut Rh an trQn do i r Ac-and B
may be s T E 3P ERERRCRE R L 1R T ol DaRpClor BB AR 4100
for the cdogpolnd) ofdefioednabliose. ( h)somerexampleh &4 ad Redchay bdile be mednt.i Armnprifomayles a

phar maceuti cal .conpqgsition conpr.ising.a conpound of fornula ( or or a
P ompouna. dF o oAzl PR a5 S BaPPac anbh T e deah vbbdlent
phar maceutsulesdibltad wile epéladitod deadting gBRipgEDA). I olérugaihples,@0find B mayifugedttd on

ot Sl RIS, RIS TPESMLA ALl SC Rk i0h ki B BBBIP 2

conditioners, lubricants, sugars or sweeteners, fragrances, preservatives,
stabilizers, wetting agents and/or enulsifiers, solubilisers, salts for

regul at i ng" *WpePOeYTET> YrIipCEniEPIttol 5890 estreemeoyst ¢ sermlafyrefID or a
buffers. ?QQmSQ&ddQJ?%H ¥t ﬁnﬁﬁ&@qg (18P SHBRERRR e, or EPBaRDREIRARM LR le salt,
conposition may be used for the treatnent and/or prevention of a disease
caused by eatehar apiofigs therpohsfop| tie nmanufastirgl ef pamedicambrts rfoli & nphawassutical

Pl asnodi u 1.a i - Tr onme% cruzi or a parasite of the
Lei shmani gb g‘gﬁﬁ@%ﬁ"éﬁ@ég&@%ﬁ H@%ﬁg‘%@@%@%ﬁﬁ%ﬁﬁg& j%cﬁlg\}}l'ani . The di sease may be
mal ari a, |ei shmani asis or Chagas di sease. In another aspect, the invention
provi des compound. of fornmul a. (| r(li) or conpoun f. an or nul ae
(rey o (Y aetiliiRay 6 Shefids: <ot i o6 of SRIRUBE of e Bl “OER: 5 o
prodrug t haseokeutefty aogitible alts ewa@nd pehidag: thetest, &ralks mhaufadhse ofia needicagicaanent ,

I n anot her aspect the invention prqgvides the use of a canmpound of. fornula OW
or a phanifde AR yed SEaReRe s it eaienmaly PP grifing e REFEBE PPN he

manuf acture of a nedi canent, e.g. a pharmaceutical conposition, for the

treatment and/or preventjon of a parasitic infection: RS R4 (CH, I)F - N, R3-
(R1)m A Ipzz)nﬁqrqbf)dlment, the invention relates to the use of a compound of formula ? Ifa), 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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wherein mis | or 2; RI is H hal ogen, alkyl, haloal kyl, alkoxy, am ne
or aryl optionally substituted with one or nore substituents; R2 is H, alkyl,
aryl al kyl orWaPRWd*3Hr bonyl ; R3 is H or al kyl; RECT/EPHPUFPI02

hydr oxyal kyl , -COOD wherein D is an alkyl group or R3 and R4 formpart of a
het er ocycII@ ﬂ?q fﬂ’g“’e Famulp, BlgpayabkPr or fl ped R4 mayobe @ethyhgthyl, propyl.AseniepyB ar e
fused to f stituted or substituted nonocyclic or

pol ycyclic arene or }Lfgrggpg%géﬁbmo 20091132921PCT/ EP211119/ 053902 In the
above formula, R nay be F, d, Br, nethyl, -CF3, -Q0OCH3, -N(CH3)2"

(C61-14)073 o (L6HS e ] n n1|s 2.
R2 may be%netnﬁyelm(b pt% mv%ﬁ?n rePAPaLEy to t)r(lgq}g? %§ﬁ oné)n%%d 0 ?rﬁny (I\M[gﬁ (fr a
propyl, i qmmmpgdn,cal}ﬁdaéathble samrl&r prodmgCﬁEB@HZfdﬂShe mmﬁmeexamdeﬁmem and
R4 may to etheﬁ form.a substltueﬂ% of fornq%@k%i as. def.i ned abo¥ one
exanpl es. UHER) CHBPHI 108 1Bty iea RN B BPHAGIISE of a8¥AS D! iiighzor e
benzene or indole. in sone exanples, A and B may be fused to benzene
substituted with an electron donating groyp (EDG. In other exanples, A and B
may be fused to a substituted indole of fermulei(a) or (b) as defined above
for the conpound of formula (1). : fent, the invention relates to
the use of a conpound of formula { a conpound of any of fornul ae
(la) to (Ip) as defined above, or 5 hceutTcally acceptable salt, ester or
proclrug thereof, for the manufacture b~ a ¥edi canent, e.g. a pharnaceutica
conposition, for the treatnment and/or prevention of a parasitic infection. In
one enbodi nent, the invention relates t#he use of a conpound of fornula
(Mp), or a pharnaceutlcally acceptabl e salt, ester or prodrug thereof, for the
manuf acture of a nedi canent, e.g. a pharnaceutical conposition, for the

treat mnent and/ eheggimeventi on of a parasitic infection:

R1 is a halogen; and

R4 is alkyl, hydroxyalkyl or -COOD wherein D is an alkyl group.

In the above formula, R1 may be Br or Cl and R4 may be methyl, ethyl, propyl, isopropyl, —
CH,0H, -COOCHj3 or -COOCH,CHj3.

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
N
ShsaY,
N
Ko
R2

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

R2 is H, alkyl, arylalkyl or alkoxycarbonyl;
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In one enbodi nent, the invention relates to the use of a conpound of fornula
(I''la), or a pharmaceutically acceptable salt, ester or prodrug thereof, for

t he manuf act® &00813281nedi canent, e.g. a pharnmaceutical EOHPBEIYISSN2 for the
treatnment and/or prevention of a parasitic infection: RA wherein Rl is a

hal ogen; and RB4iisHar #yyl; hydroxyal kyl or -COOD wherein D is an al kyl group.
WO 2009/ 1329215%%5&%9&]%10 02 In the above fornmula, Rl may be Br or d and R4
may be nethyl, ethyl, propyl, isopropyl, -- CH2OH, -COUCH, or -COOCH2CH3 In
one enbodi nent R7tihid, alkyteatkdxgenrpalyhes carbortyher arglesugbnyd. conpound of Manil | a
(Md), or a pharmaceutically acceptable salt, ester or prodng thereof, for the
manuf acture of a nedi canent, e.g. a pharmaceutical conposition, for the

t r eat nent lLand/abovepfoandntR omapbe Br, dr BsitsHe, (QfHRICH;am:~(CqH)OCHH s ) WRer@aybRl is a

hal n, an
al ogen, ?ne%lyl, Bn or Boc. R4, RS or both R4 and RS 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 the use of a compound of formula (IIId), 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:

RS R4

R3
N (R1)m
Y
R6 NO
H

N
H

(111d)

wherein

mis1or2;

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

R4 is H or alkyl;

RS is H or alkyl; and

R6 is H, halogen, haloalkyl or alkoxy.

In the above formula, R1 may be F, Cl, Br, methyl, —CF3;, —-OCH3 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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R4 is al kyl, hydroxyal kyl or -COOD wherein Dis an al kyl group. In the above
formula, Rl may be Br or d and R4 nay be nethyl, ethyl, propyl, isopropyl,
012011, --- COOANY1BP21- COOCH2CH3. I n one enbodi ment, t hePCREBWPYGP 2 el ates to
the use of a conpound of fornmula (M), or a pharmaceutically acceptable salt,
ester or prodrug thereof, for the manufa ir a nedi canent, e.g. a

phar maceuti cal conp05|t|on for th % and/ or prevention of a parasitic
infection: R5 (111lc) wherein R aryl optionally substituted
with one or nore sub uents; R2 is aj; yI aryl al kyl or al koxycar bonyl ; WO
20091132921PCTUTP20091053902 R4 is Hotoalk§l; R5 is Hor alkyl; and R7 is H,

al kyl, al koxycarbonyl, aryl carbonyl or aryl sulfonyl. In the above fornula,
Rl may be Br, d, F, --C6H5, ---(C6H. 4)CF3 or ---(C6H4)0(C6H5). R2 nay be

methyl, Bn or Boc. R4, RS or both R4 ang; may be nethyl. R7 nmay be nethyl,
Boc or a substituent of fonnula (10, (ii1), (iv) or (v) as defined above for

t he corrpodm@ngfenfoodimha tiiel jnventronorekatesntoottie menitof at ¢renponvé et ifomulel(Aifesort® t he
use of a eXs]yse]e , It
eoter of & A a%s'&l%% ly ac §p%1'1egsra t%@r or ﬁ%}gjﬂl@ﬁﬁ%&'{gf&%é l%grldfé’cu?rg%?%?e'alcﬁméﬂ

i aceuti cale. gcmpmmacteluoml céroposttive, for thatmenienicand/oo prepereient h pmrasfic alfqaabaa tic

i nfection:

In one embodiment, the invention relates to the use of a compound of formula (Illg), 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:

whereinnis 1 or 2.
In another aspect, the invention provides a compound of formula (I), (II) 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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wherein mis 1 or 2; R is bi, halogen, alkyl, h |oal kyl, alkoxy or am ne; R3
is ft or alkyl; R4 is Hor alkyl; R5is Hor alkyl; and R6 is H, hal ogen,

hal oal kyl orW@PW&*3?21 | n t he above fornul a, RI may be FPCUFPZOWO“‘WH hyl, -CF3,
-OCH3 or -N(C113 and R6. mpy be O, -C F3 one exanples, R may
be di-CL R it %t exiSpch Ui BN EHBGTHARS, 2 Tgog ﬁ\%gﬁﬁtin&?ﬂ#fer RSNt ft “3ge of a
compound Qhuk@bYy AlPassitd dukh as PlausRo DA EBSEMIN, PodshibdRGCeRIAPISmSBlM mBSiRS, OF
prodrug thereof, for the manufacture of a nedi canent, e. g. a phannaceut i cal

conposi t i disTogium Reale.r BAPHREFMBARtFOPT Br BFesite] Unthe fLeishmariassaie SHHT abt fobn:

example, Leishmania donovani, comprising administering to a subject in need thereof an
effective amount of a compound of formula (I), (II) 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. The disease may be malaria, leishmaniasis or Chagas disease.

In another aspect the invention provides a combination of a compound of formula (I), (II) or (III)
or a compound of any of formulae (Ia) to (Ip) and (Illa) to (IlIg) as defined above, or a
pharmaceutically acceptable salt, ester or prodrug thereof with at least one second drug
substance. The second drug substance may be an antimalarial drug such as, for example,
artesunate, artemether, di-hydro-artemisinin, mefloquine, chloroquine, sulfadoxine,

pyrimethamine, piperaquine, pyronaridine, lumefantrine or atovaquone.

In another aspect the invention provides a pharmaceutical combination, e.g. a kit, comprising a) a
first agent which is a compound of formula (I), (II) or (IIT) or a compound of any of formulae (Ia)
to (Ip) and (IlIa) to (IIIg) as defined above, in free form or in pharmaceutically acceptable salt

form, and b) at least one co-agent. The kit may comprise instructions for its administration.

In still another aspect, the invention provides a method for preparing a compound of formula (I),
(II) or (II) 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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WO 20091132921PCTUTP20091053902 (111e) In one enbodi nent, the invention
relates to the use of a conpound of formula (NO or a pharnmaceutically
accept abl e SHPR09YEBPHr or prodrug thereof, for the nmanuP&EEBEY/EBI0Z
nmedi canment, e.g. a phainiaceutical conp03| tion, for the treatnent and/or
prevent i om%hyl,apﬂpé,rrasriowlcl piapct-buiyl, i-bptyl. 1ec- bty iréuehipertykrbery], henelingvsht i on
rel ates t%egs)he tdse of a conpound of formula (lug), or a pharmaceutically
acceptabl e salt, ester or prodrug thereof, for the manufacture of a
medi canent, e.g. a pharmaceutical conposi t| on, for the treatnent and/or
prevention of a parasitic infection: (M) wherein nis 1 or 2. In another
aspect, the invention provides a conpound of forrmula (1), (Il) or (IIl) or a
conmpound dfhe agiyn ‘&&clﬁmkym Irefers ¢d aYattirate( Iop))amialdy {dtirhtad (dom- a(rémhtg:)) riag cdmbﬁﬁegi
accept abl.e salt ster or reof , for

b
BooV T DhatePaly MRS Ghon uPES chidenS iy, BRL Sk Sh BERChu R REQRtt on by

a parasiteys wtﬂ&,yclbmxyemr@t@hepwlasm)dl um Jal ci parum Pl asnodi um vi va,
Pl asnodi um nal ari ae, Pl asnmodi um ovde, Topanosona cruzi or a parasite of the

Lei shmani ca genus such as, for exanple, Leishmania donovani. WO
200911329 N RGIYT %?&B%Q@{%%a?abb% Shdyl Be ﬁﬂﬁhﬁt‘é‘& \Afi‘t%%@tor nioﬁ@sdb@t\h%a{tg QRIRARYI des a
met hod of treating and/or preventin di sease caused arasite such as

Pl asnodi urbut el lepifpdrias substipeasnameh a alvgqnaioweplaﬂsyhrbw‘amllf%lya ydsexy, plesespioei um
ovde, TryQﬁﬂQﬁQ%og ggn lodtkyl aar?laﬁé’é}o%lz Oafndttﬁlaehl&?'E§ @é 8t %%teg%ﬁgl @yupt OF

exanpl e, Lei shrmani ovani | ng adm ni st er to a su I'n need
t her eof annafdeedut veee arpbUimitadf ta h@mblcbdngtoops fsaehmab aﬂl(01<)metb}'1| )dlﬂ;wor()methyl or a

conmpound of. f Q5 | | n %) t 1 above,
or a phar Sracueoﬁ rInCi;l cr}:tep Og(beﬁ)é’ ! Es)lg?tgl %p%gﬁlé&e(g%@ lr%(gfl ééuéﬁg hé/ﬁﬁzoxﬁatﬁ‘e&g?slease
may be ma.|0ar2|-}glﬁirdxgethﬂmt}ﬁsj/rsethvyl, Chagasthdk getad.ecarboxymethyl, 1- or 2-carboxyethyl,

and the like.

The term “‘aryl” as used herein refers to an aromatic ring having 6 to 18 carbon atoms and
includes monocyclic groups as well as multicyclic (polycyclic) groups, e.g. fused groups 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 -(C¢H4)CFs.

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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I n anot her aspect the invention provides a conbination of a conpound of
formula (1), (11) or (IIl) or a conmpound of any of forrmulae (la) to (1p) and
(111a) to (M2gY%a¥9Hefi ned above, or a pharmaceutical | JCHEREPYERIR salt,
ester or prodnig thereof with at | east one second drug substance. The second
drug substSaméinthgribe Hke kawreayaliagionp may by usHIOitasd of BbsEiEAPTit ongror exunat e,

art emet hetun ik S eranb 8 AlNfuedtb el AMIng, GRLST A0HL0S, natbacLaKLDe

pyri met ham ne, pi peraqu pyronari di ne antrine or° at ovaquone
anot her asipéphenyh@ht heterttioonts) ps oeil deﬁlea:alpbhalatwmseﬁitthmbummvbbmafosmtede Tge a

1) PRk AR R ok, F PR BN, Son 1))
defi ned alforder het&of:yfcdienhganﬂi/@ftolama]pﬁ”}fahmutl cally acceptable salt form and

b) at |east one co-agent. The kit may conprise instructions for its
adm nistration. In still another aspect, the invention provides a nmethod for

prepari ng TheGEHPHREo @Y1 nddanharbhhtic (ihg hadhg (5%11)3 a@csm.a peeRBlY 006 adimys, Of
formul ae (Ia) to (ng and (11la) to OHO as defi ned. above, canpri sing: reactlng

an am ne VRYHingat1east pre herrqatpm ERChEs ARt P lENtSei Ni £ 6sS THEIR BiefingalTRg | » as

used her eigmMieRréLfIehRNGRs onddykid gﬂﬁlgé"ﬁ)s {veil a§ ﬁquﬁtﬁzym@ﬁ% d cQr fL%EdI ghglb& chain
hydr ocar bon groups,” conprising prefera to 15 carbon atons, rably

al kyl is Isaeeas baiyRNq amiigcyche aaiovaovIréxe haler@aryi SERIP m%aé&eweﬁtéoﬁmteépéﬁ@stlwteéraanc hed

or straig t

iyl ar oume o Bl Ao 8 R B SRR848 T mEATR 188, 5002
met hyl , ethygioxy,nalkoryy beyl.f rgpayyy | SCN- syangl |, nifro, bdtiydllsew mlnt%lwl heteatlgflarylpent yl |
hexyl , Y rated
or parti aI#%ASU]f?ﬁn al(’&g‘?r%%f%rr%? Jﬁetérggrgﬂ mi%‘errp‘!rtll(&g%11 epﬁué b%'ld%&%% tﬁ%hgcar bon
atons. Examploesbdnaaileuinies arflir t@s éirthet hdtarmwlemgtand/oc;ocﬂnothmly Ir1,ngcyc| opentyl,

cycl ohexyl and cycl oheptyl. Any al kyl group as defined above nay be
substituted with one or nore substituents including, but not limted to;

substi t uerBxampues bf aﬁteifbay@gmd He@utiiylagrsiyhs, intIOWE rbudllakeoxot, lirhiyddir @xmorpmmﬂpt 0,

am no, carboxy, cycl oal k ,aryl, eroaryl, and t| i ke. mpl es of
subst i t ut dPEAZYT: pgve&s} 3ﬂd@m@1§1%%yr%w PYH @Yl d’““ﬁélt Barilwldaaqlzslups

such as tIydRiRRA Jh,\’loenz@ihuzl?l@f %@%&m}anylt rueBJ; a%ﬁ?t Wénz%ﬂ?az@@m péd-beaaiinyl or

ot her substitute groups such as h 2- hydr oxyet hyl ,
met hoxy metbyothigphenyly cazba?p%wéhqhw; cpap =yn*E@CH¥1L lsomdoml nzd%laylb@md@wylt and

the |ike. J&?azh‘g[ ”ihdef%le! mﬁrﬁges?f’ dﬁﬁfo@hlfhy[ ef oty %o&xﬂné&?f%Hanl{n{yﬂgl @gw ng 6

to 18 carbon atonms and’inc nonocycl I'c groups as we as nmul ficyc
( pol ycycl itefjahydroqpnqlingl, getraﬂlu@replyrgmsdumasﬂmhndsl, ihiediedolyd, eyt razetyhmylcléf oups.

Exanpl ht

antr aceny TS gi o, M b, T RERE %, BB b PR IR O or

nor e ri ng dilgsidbemsidardlyl, cxhhaydmberunfarasx]bshh}tduénnmthwpﬂeugd; rrghydnmhenzmdazdlylm ted

to, Cl.7 al h K .. SCN

e | iy iR i Ao SR R I Rt o o,

and fagn%/'dghyﬂfc?ﬁ(ﬁo@m yil}@/ﬂwpw&lnplhed”i%@dro@&zﬁi)gﬂ alﬂlhydltob?[ﬁ(ﬁnﬁ[ &il]lib@h(tﬁiﬁhﬁildlhﬂent s or
St Ltuen r as use e r

?QreyfuR mgrygr%ymyg éﬁlyg%%wo &yﬁluéllﬁ’ér%‘éWﬂgdggﬁ’gngla %ry; ﬂo hxdgotﬁlgzﬁglf i ned

above. An dﬂmmﬁhl &” Sdih{de6tidIdHT3 dihji@ate@bimy 1, ahdth@édedioxy szt e’irRgfdedrangf ers to

the group -alk where R is an aryl group as defined above, and alkyl is as
defi ned abigfaBy rAﬂple@ylanﬁ;a@olyg @@ﬁﬁply] 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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The terrn "heterocyclo' or "heterocyclic" neans a saturated or partially
saturated (non-aromatic) ring having 5 to 18 atons, including at |east one

het er oat om YQeWYa®21put not linmited to, N, 0 and WO PCT/EP20095/053902
20091132921PCTUTP20091053902 S, within the ring. The heterocyclic group may be
unsubstituted or substituted with one or nore substituents, including but not
limted t le al 0, r | : ) nyl .
The heter gg’? g%#g)arg% V\%?'ngag@%ﬁe%ﬁ%sr E&o/% Igﬁh%dlgf&ﬁﬁ’? °§?lbﬁ%r°9n§§¥ gg&ggﬁg{)}?t ut ed.
The het er coypdmdrdixamptes ohatehss ipeufle) detiargrnob himige ¢b, Wienzene maplthalams; ¢olbezene
rings and/or to.a fur het er cli [ n [ al i lic ring. The
term "het & 185‘%”37 Wenﬁbghgggénﬁ At g‘ﬁ%%lec aé‘fﬁéle%g\};?’ﬁrgge °f E(3g81§ﬂ}<'11'[0 Béné?/ﬁlﬁfee?lénrhggﬁ y 5 or
6 atons, isidelkhudnsg salistibeaist one heteroatom such as, but not limted to, N, ()
and S. within the ring. The term "heteroaryl"™ includes nonocyclic groups as
wel | as multicyclic groups, e.g. fused groups such as bicyclic and tricyclic
groups. Thae heieheRfortengr BuUBedTRdteilgefdRItRHetetdtl/ EIct @ipDURKS forinbil e derdled @fdgn OF
nore ring positions with one or nore substituents includin but not limted
to, alkyl 20RYRIF SXYEPIAACRISRYOT ogyr moge Fegype <-§a\|?n@l§@fa\ﬁaxle¢ﬁ e B-CHn GArROXY,
phenyl, hetgi@abkiivaled het@bdtorths wedpeaidbly, habRAGNway@Rdtof ARAKIN thERentiRlaE Rar y!
may optionally be fused or bridged with one or nore benzene rings and/or to a
further heleeFrmpypfent Fhgackaiigfio pf arwmagc aystee Pt a mupger s awpifeslage mrdewdoptycl i c
and heter : L AC t i , (N

pi per azi n;e/ %E?%%’%Jﬁﬁ%m%gﬁlﬁw , v %éf‘?%?‘%”é.“ﬁg}a ltl %ggléreg'zi%@i%ydrf irPl)rA('féer iaﬁey es;
purinyl , hbehxieniud areaioylimitéeinzibioaherieyfuraniyeridioe hivd pedferbly bstekeof ur anyl |

benzof urazanyl, benzopyrazolyl, benzotriaz,olyl, benzothiophenyl, carbazolyl,
carbolinyl, cinnolinyl, indolyl, isoindolyl indolinyl, imdazolyl,

i ndol azi nyllhe térmdaoky! as used péreini rafets, togqh poxatORyWherauRNolalkly] ad ddioad Riodvel |,

qui nazolinyl, 1,2,3, 4- tetrahydroquinglinyl,.tetrahydropyran ,

ot rasol ofUF gt Top HEPR dRo 1 CPisAgrE BinedP F S GV iy, defined
hexahydr oagepi ByiAmpleysf Byer GiRofy PyvlpLindRd-aidlaye) nottlthiesdoophethiory,| ethoxy, -

di hydr obenzi m dazol yl , di hydr obenzof uranyl , €i€¥drobenzothiopbenyl,

di hydr obe RABRE? 6PIAPOX Y of Yy fec-bg Ry ARG A% ol yI ,  di hydr oi soxazol yI ,

di hydr oi sot hi azol yl, di hydrooxadi azol yl, di hydromazol yl, di hydropyrazinyl,

di hydr opyr azol yl , di hydropyridinyl, dihydropyrimdinyl, dihydropyrrolyl,

di hydr oquiThe rarhy Farbeiyhyasseddteradn sfers tothpgorpthi=4di-azol yl , di hydr ot hi azol yI ,

di hydrot hi enyl, di hydrotriazolyl, dihydroazetidinyl, nethylenedi oxybenzoyl,
tetrahydrofuranyl, tetrahydrothienyl, thiazolyl, isothiazolyl, isoxazolyl,

i mi dazol y[Theiteroaiafkoxyerapiny Rpasr sddl hptein rekeaslita sl grbup ox@Rk ovlierein gk szl alexy

i soxazol i I yr i nyl, pyridopyridinyl, pyridazinyl,
pyrrolyl,%§$P§§§%§%¥a%?§réﬁ&%%“%ﬁ%ﬂ%ﬁ%hridiny|, triazolyl, thienyl, furanyl,

i sobenzofuranyl, or tetrazolyl, particularly N-containing heterocycles such as

pyridyl, piperidinyl o m o dinyl L. rol i, di nyl , piperazinyl, quinazolinyl,

> 2. 6, 6. A il A TEY, dpr i FeiRaT s SEBbY 150 sen vEbao8 655002
The term 'dafiedeboas used herein refers to a nonocyclic or polycyclic aromatic
hydr ocar bon conpound. Exanpl es of arenes include, but are not limted to,
benzene, napht hal ene, toluene, xylene, styrene, ethyl benzene, cunene, and
gener al | y The R#@Mulfon DY s Wl RereGeRFs thRceyraly 8L i ¢ side chains or
substituents. The term "he eroarene" as used herein refers to a heterocyclic
conmpound formally derived froman arene by replacenent of one or nore nethine
(- C5) andhgp BRSOy ChE (e he@iPIMRSs RYihE %}oﬁﬁl-%{R_ QhedinviRh S4H arPeEBLPEL OB,
respectively, in such a way as to maintain the continuous it-eleCtron system
characterﬁsgmﬁfbﬁwaronatic systens and a nunber of out-of- plane a-electrons
corresponding to the HOckel rule (4n + 2) (wherein n is an integer). Exanples
of heteroarenes include, but are not Iimted to, thiophene, furan pyridine
and. pr ef dhabiry “hpdiokyalKitieastusednhetah kadory to ths grwspdREr eherein X isras atkyl groep gv oup
-OR wherei,n Rdi al kyl as defined above. The term "Il ower al koxy" has a
correspongFWﬁ:ﬁggﬁ?ng to the term"lower alkyl" as defined above. Exanples of
| oner al koxy groups include, hot are not limted to, nethoxy, ethoxy,

npr opoxy, i-propoxy, n-butoxy, i-butoxy, sec-butoxy and t-butoxy. The term
"carbonyl"” as used herein refers to the group ---C(=0)-. The term

"al koxycar bonyl - as used herein refers t0 the group -COR wherein Ris an

al koxy group as defined above. An exanple is Boc. The term "aryl carbonyl™ as
used herein refers to the group -COR wherein Ris an aryl group as defined



The term "sultbnyl"” as used herein refers to the group -SO2-. The term
"aryl sul fonyl" as used herein refers to the group - SO2R wherein Ris an aryl
group as defW9eéHYabB8d¥e. The term "hydroxyal kyl" as usedPREEBIN/8¥ers to the
group -ROH wherein Ris an al kyl group as defined above. WO
20091132921PCT1EP20091053902 The term "ether" as used herein refers to a group

represent the f.ormul a, - rej Wl n | an
al kyl , ar s‘ﬁl ,e l?%ﬂent %&Séréﬁ%e(g%rﬁ%ﬁgwggrér ﬁué)thees %g?(%dobﬁfﬁ%nﬁ z)aup as’ ‘gg‘%}%lﬁ%%
above. Thend & nard' Eyimiependsntlys ed allvgl; efyh heef@ird, tyelaalkyt oulptabeyicmthyl grouplRR 1,
wherein eadc?ﬁ %1; R and R is independently an al kyl group as defined above ot
hydr ogen. SFHR4BPYS " hal 0" or "hal ogen” as used herein refers to F, G, Br or

| . The terme't@st @min@Sasusedhdian eéfbrsrtefagircupt 6 fbiieulgr-oONRR 1 GRIkinResesfiR Bnd S an
al kyl or aryl. rou(g) as defi ned abovg;. The term"sgi ro" as used herein refers
to a cycl dllg}lag?ye DY At Y ETHRAS HERNS; argVe At AYERE ar bon at om common to bot h
rings. The term "substituted" is intended to describe noieties having
substituents replacing a hydrogen atom on one or_ nore atons, e.g. C, 0 or N,
of a nol edditergiofplenperdalogen s Usrd hegin efante @ Breilaced. Any hydr ocar bon
chain which is not otherw se di scussed herein conveniently contains one or two
carbon atons when non-cyclic and 6 carbon atons when cyclic The term

"al kyl ene'Thiegermy/igter” ap igeddierein refarhiorthagrons -CARR vtheramn Rpy adktky or axyl g aher ei n
nmeans a pfbguﬁ%c%gegi cally acceptabl e derivative of the conpound of formula
(ry, (rry, { 3 of (1V) as defined above, such that an in vivo

bi otransformati on of the derivative gives the conpound as defined in formula

1)y, (1), CLLL), {1V, dni f ds, of f 1Y), (L L1
(L) (00 Pl BT 85, B SEPRAS L b0 e b beth '
conpounds atdl€dini@sn foybdetoviesor aci d groups, in such a way that the nodified

groups are cleaved in vivo to give the parent conpound. Suitable prodrugs
i nclude, for exanple, esters or am des. The term "salts" includes

t her apeut iTgglidin ‘@6BsUBed N miAYE Lok @ibaidticORai A §udstérty RPlabingMHyd gen
conpounds of fonnula (1), (Il), (1l11) _and (IV). Acid addition salts can he

obt ai ned 5P PRADF AHMOFABREGE § dr i 6F N 196 2CBNBIUHABVSHPHY 2BP OB HTFP APBISHEE ds.
The conpoynds..@f the invention containing acidic protons may al so be converted

into their therapeutically active non-toxic base addition salt
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 (1), (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), (III) 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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WD 20091132921PCT/ EP211119/ 1153902 forns by treatnent with appropriate organic
and i norgani c bases. Conveniently, the acid or base addition salt forns can be
converted i Y@@ ¥ee fornms by treatment with an appr 8pFEBIE/54¥8 or acid.

The term"addition salt” as used in the present_ context al so conprjses the
sol vat es WPFTEPYHFAMEE B ARRIORSTALG ¢8aNHgehiPPIgATIC Baschet Prvgaichite taeeicbores eof ,
are abl e t,9difiof 8alt fOMECaR Bl \eBRREed hed e Sree ff&hls%?@féﬂﬂnﬂznt With Bh HPBrosek bHTE or

succi nate, malonate, nitrate, ammoni um phosphate, formate, carbonate, mal ate,
hydr ochl oraFléle hydr obr om de, hydroi odi de, nal eate, fumarate, nethanesul fonate,
acetate, sulfate, tartrate, citrate, para-toluenesul fonate, and
tritluoroacetate. The term"protecting group” neans a group that nasks a

f unct i onalThgrteup “ddditian sl eeulsed is thet prasent entexd elseceinpiisep the spugel bhishde i ng a
reaction. ?ﬁg&&%} Sftlﬂr VesddanS \Qéleﬁg ?aﬁt% t}%re%fferr@&hé( tosfoH}?' §uéh oll\%?egrnpc?r(%t €,
stable to evan reaction con fons and ea 7Ot ect | ng
gr oups ar dok mampld, dlthllumseod;kml Isecntman: trhlaéormtd; rrmmie aanmndmsmr |pbm1|>hat|a IRrrmbect ive

G oups in anic S Theo en Johp Wle So Canpada,
o) sut TRy oPURKT ng GraHIBE ne el RS cdubpitisy oitiegns dyrsahonsy!
Roc, Cbz, nldd@nestiHOM:, abdime,, sulltivd, tarfrhite hatriteias, totuesashl fafack, e fllib®adetdtén "t reat ",
"treating'', "treat ed" or "treatnent” includes the prevention, di mnishnment or
alleviation of at | east one synptom associated with or caused by the state,
di sease orrhdigRrgesiedin %ﬂ)u})"’ g4 grdiethhehiks RIeWEBhal grouplif ¥ eRS1ERE:, s@fthat
"prevention- includes revention of at |east one synptom associated with
or caused Cb?mtsﬁ]@%‘tlté(tléPo%ib gorreitienr duitablsepatgciitterarsede Prefraakly simple
"patient” nfcbﬂ,qﬁ%e AaBRMNb %ﬁ@reiéﬁveﬁt é£c%oﬁ%9§tﬁ{1&1s°§ndse'é§}f f%rﬂeﬁagvé [ Qth g{ot&tlﬁél cted
or infected wth, a parasitic disease, e.g. mamual s 'such as
horses, pigaips sﬁé@pwndaﬁlpse dobed mgtbatag angriareedesergigiin Srotechive Caw@sun &hgyeni c
non- hurran i : man
capabl e ofS P?SI el?% E}é]éafi (?rgﬁ C’g‘?&ggjfoﬁ???lzea’t ‘gm%oﬁsa&n%?dr |t(§ %KQ}MQP g)é?%%l?%g%l %ase
i ncl udes dmetmedfer sxaanpe, $tlet, benzbylabenayleBas Shej HES A RMNMS, Fanq:«ath phthalimfect i on
in a subj d\/}lD 20091132921PCTUTP20091053902 The term "effective amount” of
a conpoun 5“ "'hé°Fnvention is the anount necessary or sufficient to treat or
prevent a di sease caused by a para5| te such as Pl asnodi um, fal ci parum

Pl asnodi VI vax, Pl asmodi ym mal ari ae, Pl asgodi um ovat e, panos eruzi
a parasit hgerih drepl SFTHAR T Al GRETILLT s eHmgar “F‘iﬂ?‘{néiléen?ﬂe}éennﬁé‘g gl‘?’i“’é‘t or
donovani . afif8atRhf G 10468 GO Iﬁ:tdﬁﬁ@ssb’@ﬁ&‘d dependangd ®F thdieracOR4Pdr Arpidey ed,
the node of admi ni strati on, e treatnent desired and the disease indicat ed,

as wel | adeinglested.act ors such as a patient's age, body weight, general heal t h
and sex. One of ordinary skill in the art would be able to study the factors
described herein and make a determnation regarding the effective anmount of a
conpound dhetthen i“nresent?.ofprovientiealit onfipraeendrpe iolislias dhd prevemtine plamleast one
"phar mace i.t:ho ments, suitable
for adm nl‘égﬂngtghag%%?e% &dh&cadsQ&l;&’Fi)%%taPJ QB@JS%O} aoun %e&g ggél%/gﬁtg(?‘by b
i nvention are herei nafter deS| gnat ed as corrpound(s) of the invention". A
conmpound ‘1 nvent. i ncl udes form
compound i 405 NG LIRS B SRBRHILOL AR 0Tl Fobidd g oL,
a sol vat ewithhe pamaipoulm}&epé gtxhanmmsesuth mhlﬁﬁmsactﬁvst herses) pipeustdsp, afatsf dsgsul ae
1,11 and 111 incl ucL g rmaceutl Cal!) I‘X acceﬁt %tl)l e sal ester, or gr odr ug
abbit rats uma;

t her eof goats, mice, I. ransgenlc non- n anim some embodiments the patient 1s

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

a subject.
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It wll be appreciated that any sub-genus of one substituents may be conbi ned
w th anot her genus or sub-genus of another substinment or substituents. It wll
be appr eci at\ed2¢0/412%4he conpounds of the invention may EXTEP20PHOBNE f or m of
optical isonmers, racemates or diastereoisoners, The scope of this invention
enbraces die e eHediAi EANY ¢lsdferPeuTdopiEhcoMVEHIONCIS NS ANPSOt TEESLEY R
"stereochefefthl Yo r8RMR P& chOf Meas@ a8 hynehealite 8RF o NSRS fd%z%arﬁ%s' bl e
isomeric forns which the conpounds of the’invention may possess.” Unl ess

ot henvi se fesrororedvasr Plopidedier aglariohclletreaweapvada, duppnesesa csyrs plohparistic enes
and formlge, %hnu;'l?a grégﬁpgh’c?.dé‘s AL Bl Beikh i Boibaf! | THROSRLB Camount can
stereochem cally 1 soferic forhs, cont ai ni ng a I'ast ereomers and enanti omers
of the basity dapkmiing ar thetsoupburdesmplnyqda thei medearf, adgtigstetigenthe treanteet desirady have
the R or a§a ?h%néiise%yerﬁhjca 4 stwe .Jslotk?elr%octot%se s@c@xpagealCia%%rﬁds tgalgodt hv9 1%1% eonlélrr?algs of
the invention can exist as tautomers, tor exanpl Plas Ket®s- enal " taut onsri c
forms. Theesldopd sef. Gnkio$ otdmagndkillbin teerint voeld balableseiethdy éd fanes desclivadrierein WO
20091132921PCT P500910 3902 The t%:]ogﬁo%mds of tEe invenéi]pn are usefﬁ_l1 in the
t r eat ment aa%alak% SRTTHHOB e TF By RO PR LhDEERPougE of RaiBAREd Vi andar d
in vitro apdud &p¥iniéntdtRal S, eg as described hereinafter.. The pat hogen may be
a parasite, in particular, a Plasnodium parasite, a Leislunania parasite or a
Tt ypanosoma parasite. Mire particularly, the pathogen nmay be Pl asnodi um

fal ci par umpeRE@$ PREHnH MM 4B XomPdsBRAD dhHt S B al @6ns, Rl ASIAELHEhQY &lible for
Twanosorna cruzi or a parasite of the Lei shmania genus such as, for exanple,
Lei s' mani #depgngiptan to mpemalspgbhWadnsof the invention and particularly as

exenpl i fi r,;oﬁna‘sr BovRkg m;a{h@&ﬁea&ibﬁ%é YheAGGERE 2BLishAR by MOIHBouEAR) Rirtine

val uabl e pharnacol ogi ca roperties, e.g. as antiparasitic agents, for

exanpl e, asvenheti'cAtcethpbyndt dighe ipg¢rgionfindivles Exampiuad inasntdrB, herieifreafferor, imnd ar e
therefore j ndica for . f | hvent i hi bi t, an
| G50 agar i B 3L ESaE Band BFLARL so LA AASTRALRER e sibfnd SXEA s E4lbli 5500
eg | ess t hdthcahotritiol @Mhbrabk kthet@mppeatserf fodratacabdutnd 3000cIndihg iaphpatdcewwtichlly | ess
t han about 500, nM. nore particularly |less than about 100 nM still nore

parti cul arafﬁfpfaggessalf’ﬁéﬁ?r%ﬁ’é i %‘eﬁ’? ““and nost particularly |less than about 20
nM Typically the conpounds of the invention have activities nore than 5 nM

or 0.5 nM.. 'm% requi rg dosage for pharmaceutical use may vary inter alia
dependi ng Totik IePRESEIAtCH fHabaffi SHP SFPUOF BRE SUPHEUEAT PRERA @mOisdd il 8PS be
treated, tdagusRht@rbendest mBther fBSGRIBOMBGItEARY. Oyed, patient's age, body
weight. etc In general, satisfactory results are indicated to be obtai ned
systemcally at daily dosages of fromabout 0.1 ng/kg to about 300 ny/ kg per
body wei ght wi|f8e Qpfilcihied AR Uke Lnsiils 88 el RvdRiolThdGexistAR hddbbAbEgpEal | Y
dosage in the Iar8er mammal , e.g. humans, is In the'range fromabout 1 ng to
about 10, 08Meny, raseyated oo digleremscrny edhentsdope adfi Hilst evedionf embegcanpile, in

di vi ded d%?e?e% it %L&ne&‘j[c%r%lsaof%?eycoﬁ{ 0. s ?l]ieatregilfﬁérjg& h§ﬁ{&cég'gts%mléxq& orpgsage
forms for “oral adm nistration conpris rom ca. Ongq[o ng active

i ngr edi entas uBddectiothercfvee hests sll pessthi¢ edelefoennwhick the canpymds alf thetanveptickose f or
conmpounds in Exa 50 and. 62 onpounds 37 and 51) for humans is. about

o ko, ed BB DG I RN S S 26 D bt oDk B FHE B RIS ¢ he
i nvent i on ap@YorkwildTi thé sérapwedd derfoteetie infikfireOrofiall pRebleatettichanichlyy aemept abl e
salt formPreferred. co odﬁnds are exanpl es 50 and 62 which have the

S- conf i guriaiiSofoRFINgsE all ¢ dasiegganess 2R oﬁnént@arf%w? thoy BgpIG UBOISFY o ipsitEs I
gglmori ses paliR6Rr, WRtee Berl@M itk YBayBIRvE tHeQfdr Gioafitict the sprio carbon atom eg

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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A further group of conmpounds wherein R4 is different to R5. An additional
group of conpounds have the sane configuration at C1,2' (to which R4 and RS
are bound) XORWYIBHHf i guration of exanple 48 at Cl,2' FTHEERWAPGENES of the

i nvention may be adm ni stered by any conventional route, in particular
enterally, for exanple, orally, e.g. inthe formof tablets or capsules, or
par ent et alghY cofBlurB¥ A Snvchilor ugéfﬁlmnqle heliseliahle pﬁweﬁﬁa@mn%a&gw@m ons,
topically, e.qg. formof |otions, S, ointments or creans, in a
nasal or @atbggqnoss tndrcytedom ﬁhandaecbenﬂitrﬂgménn t\/ive tovtl@g o daghnibed b@rclaaft@n, Thhe

phar maceut | C It sg ) 2] . r
parti cul aﬁ)fi@lgéerno%gggg‘i tﬂ(??a%%}?%fgﬁe@faht Pé’\%'gﬁ&l%g?pgr%g?t I é%%%d ? %}%%eg% %o 70%
by wei ght Tafpaubseracparysitei ndyfeeeliparticpladpd tHer parhdgeh om9®. ‘t&S%dsmodengﬁﬂquamme

ti | f % b i t t | ly f 30.t 70%
R B N R e U o N e R R LDkt N
based on &masmbahzacgeﬁm@scﬁaspmr eXdneplQakmmeAL HbaknicoNposi ti on nmay

additionally contain various other ingredients known in the art, for exanple,
a lubricant, stabilising agent; buffering agent, enulsifying agent

viscosity T‘h@%’eﬂn@bdd’dg AN tnveritiohf AQt ARt cuRFly s &XBpRfiddY @ fiRBaF @Qx%hbb&%lally
conpositions conprising a_conpound of the invention in free

phar maceutfeaply salé Eapt kit %aélraplenﬁl@chﬁloa@gldﬁpweéne & &Sﬁnmarqset&s%ge@tﬁefor

phar ”Hceutekﬁf%le agCHRlaRl HyCRE MRS oPthdEKMERNEs 228D ABOMARG AHdChlel Berefore
conventional manner by m xing wth a pharmaceutically acceptable carrier or

di | uent aneflieasadifpi therepie same order of activity as the free conpounds. The
conpounds of the invention nmay be adm ni stered alone or in conbination with a
second drug substance. To achieve higher efficacy and prevent the devel opnent
of drug r &%kstmpomds bhehe im@nzem@maizgﬂ l@Gng%ﬁﬁﬂOﬂ@WQ@ ﬁlapmwmanWMe

i nvention e xha st own and
o ot ed ARCH e it RbAT ot b ER%H B oD B RN G bl sl T R

mef | oqui nqbameiﬂbpﬂesquhaaeabcﬁwlsfoad.m{; R&yre nmﬁictmﬂhaassnﬁaan pibpﬁl‘ a0ine, still more
pyronari di ne, t ovaguone. ations include fix

Do ant | aagicuply et fin sbBg DU asa Ty | aa nndoat APl T i ?lgéh%nd
drug SUbSTc@ﬂﬂﬁ&m@!‘;Sfﬁlélxrivaﬁloﬁ&l%zfcﬂhlﬂiﬁéﬁbieqﬂankahN/ISorOﬁnM'"” ch a conpound of the
invention and at | east one second drug substance in separate fornul ations are

provided in the sane package, e.g. with instructions for co-adm nistration;

and free aREbNRH RSk ol hifhadeuhOIPRENAOfart Nftcl ANERLAARINANH B h6ASbr One

second dru tance are packaged separately, but instructions
conconi t asmaystgbery dittnagiculsd panditvoniabe Hentek élegffb@mimrndeéterﬁempowt fnnployed

;0:3: gat Ir ggtt?errrlggfa%é,dt&ﬂz Bighh@ed B GOk AN sTRMcBRP Vs LTPHANGIEND SHCONRALLd W th
systemicaliy 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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A conbi nation of a conpound of the ivention and a second drug substance as a
conbi nation partner may be adm ni stered by any conventional route, for exanple
as set out HEPIH13283 a conpound of the invention. A sef6REPHPUY3MWAY be

adm ni stered in dosages as appropriate, e.g. in dosage ranges which are

si milar tdheheeswourdsdoff hie igvangpe mavebe wentnistaed in fige fpmn vage rdprmegeaeicglly bel ow
conventional, %gﬁgasg@f&glnges. Phar maceuti cal conpositions conprising a

combi nation of the invention and phar maceuti cal comnpositions conprising a
second drug as described herein, may be provi ded as appropriate, e.qg.

accor di N9, p &efed gorﬁ?logg(?suﬁcfle %Xang FesPsd % tdh&dwﬁl%lil %devt%QtSI-c%Qﬁl ratin aeﬁﬁd Z &l 11?(()a d
herein for a p%ar ceut’l cal coDrrpOS|%n|on 0 he 1 nventl o%u. e i rivention al so
provi des dnduid beoborf) 0A dring reep@baids otomyirisas Hpsa whick ihadoihe seaponfighratioheat met hod
including yeacting an am M th an isatin. In one enbodi ment, the nethod
conpri ses tﬁ%ﬁ’é’f’i"ﬁ%"’éﬂto%‘a@o 1alkylamine with a heterocyclic conpound having a
carbonyl o« ﬁir;:(hefi gr&lpbfbcan@hd@vlvmmwnddmfhdﬂt @mﬁmnmedﬁiumgg'rmaif c@hpdds
protecting the am ne nct j ona roup on the spire conpound With a protecting
group to %V?ﬁlﬁrﬁa%%@%ﬁrﬁ%& é?d%sﬁiwhle%%m@ %fﬁ@orlmi%cq UG 8¢t i ng
group fromhhgledRhf©1,60mpound. WO 20091132921PCTUTP20091053902 Through use of
the protecting group, the overall yield of the synthesis may be increased and
the purification process may be sinplified (e.g. 99% of compound 1 is

obt ai nabl i QVi - j vogrgn k: 11 | umm
chr omat og?rél\pé)ﬂhc% P Bﬁ%ﬁé%@%&?ﬁﬁ‘g}r{ﬁ@s@%ﬁéﬁ ngi?t fe {ega i ozgag%%lhg%égg‘%%éktp%ﬁ?g%ge

scal e syntehtesilly, fosprampdy orallyag. ¢ om thedgrbef tebleie ot eapsilps, thparprtersBnder exfamgle,

catal yst SHGL A%y JAhiEARIRLGioR 6 WdspersiSas té%‘é’aﬁg; e. .O{n ik % llhm TR IRGhs Mdfigs Wi th
or without substiruent. anal ogues may e rade Iby dj fs i NQ e quanti’ty of

cat al yst us®eshentkur ¢rbems, ot ihe npsad semappaditotyhfermat al yst (e.g. about 0.1 to 0.2
equi val ent of pTs011l) accelerates the reaction and |lowers the reaction
tenperature to, for exanple, about 100C. It will be appreciated that the
conpounds Mdpetdigy brﬂﬂ%ﬁirl]d)dérbfrmmirﬁ?daﬁbn,itﬂe plitﬁErnﬁwumam;cT:%ﬁpéditﬁﬁll rlnia)‘s OoTRprise fﬁﬂ@erra][ Ies
or diastercoi soners. The scope of this inyention races all stereoehemcally
i someric florn® A’?’Pﬁé“é%ﬁ‘rﬂ%ﬂi’fﬁd?mc Hgytf{é’in?no"lstf’eme/bgéﬁ‘fe L, qVGR fpRore ngﬁ%lé‘gy her ei n
t her ef or e fRANG 1&170%PB Sichihe of FRMBAIVE ifgREdTE WHACHoh NE tof 9PPY NHSweikhit Rore
invention may possess. In particular, asymetric carbons may have the R- or

S- conf i gurPatticalarly frgm Hieri9i980 by Mgkt gherelpicdagsklagy d@bdhtoof0% ke weighbelinds of
the i nventjon, BMicARVRLiDIL Lar@r, A fhbhiaBl R Mased I 1he SRABLHAMRIC conpounds
may be obtal ned by €g obtention of the enantioners fromthe racemates in
conventional manner by chiral separation, fromchiral internediates, or
enzymati c I I 1ok . I - : : . t he

i nventi on @g%ﬂéﬁa@fﬁ% C%%lm%tl}%l?jgap o?logggrr%ﬁ l[ea?{ g%r?gg%gtsﬂ%F &l'? ﬁg?#ér}g‘z@ |L%n
where Rl iast, @dr- dxaowpleNi2ubnicant) etabiliRd gi apeNHBufferingeagest, camisifaingzorgent, oiskositys. The
scope of thﬁ jnven(t&i og ?n‘graces al.l such tautomeric thrnms. In a group of
cormpounds,"§HEE SEPG RS HE T FEE 4 EE fol l owing a) conpounds of the invention
wherein the stereochem stry of the spiro carbon atom(with regard to the 4
bonds) is the sane as that. of Exanple 50 hereinagfter. In a sub-group one of RA
and R5 is TAAERASEYHCE EBPOSHIPNT (HEMBEHRS 2 gomfl%g%‘nt &rigv4Hen Jp e“?"é:ogﬁ’é’r i dtry of
the carbo (r)phmmtﬁalml&éptﬂﬂe QKo fR® irisBo @M tloaGiadati1Sast 1R hafRacaGichh@lefdblé he
Exanple 50 title conmpound hereinafter. b) conpounds of the invention wherein
the ster ed@HEF nPistdifpenst cpthebes gy facrgso i acomieniionghemgpisoshyt embdng Hxith o2

Exanmpl e 5QhherebiRiiliceeftibl@ctHb & Qb ARE QfibftheRtheRRddroracHiRSsiHE gp¢ and
the other 'is hydrogen and the stereochem stry of the carbon atomto which R4
and R5 ar eompoyshed is the sane as that of the Exanple 50 title conpound

herei nafter..

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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WO 2009/ 132921PCT/ EP2009/ 053902 c) conpounnds of the invention wherein the
substuents on Spiro carbon atom may have any configuration. Conveniently the
conpounds ofW® at0M281l may have any configuration of thECEEPHBHESM t o which
R4 and R5 are attached.. A group of conpounds conprises the title conpounds of
at | east ooepoinds hethexaeplie miy be coubipauwids thel follewing moephaustivedist offpmds ar e
racemc. In a second subgrqup the co unds_have the sa st.ereo-confiquration
2t the: Spih RAFEEh A et GRS BB R  Blrp e e " he
opposi t e shlerogoine,anffadpuing] pydimegtantidee pippiat wing pytraaridine, bxeefpdtenda. atAlabuewi at i ons
Ad-IN = acetam do AcOH = acetic acid Aloe = allyl oxycarbonyl Bn = benzyl BCC.
Boc, t-BOC = tert-butoxycarbonyl (Boc)20 = di-tert-butyl dicarbonate Cbz =

benzyl oxy canbaRybnsGhéBRHixed cahbithtidnB] i ixdi B @hiolXbihédinobitonane kiiane oRVAP =
dlnethylanlnogyndlne DVF = di nmet hyl f onnam de, DVSO = di net hyl su] f oxi de
second drug substance are in the samie formulation; kits, in which a compound of the invention
and at least one second drug substance in separate formulations are provided in the same
package, e.g. with instructions for co-administration; and free combinations in which a
compound of the invention and at least one second drug substance are packaged separately, but

instructions for concomitant or sequential administration are given.

Treatment with combinations according to the invention may provide improvements compared

with single treatment.

A combination of a compound of the invention and a second drug substance as a combination
partner may be administered by any conventional route, for example as set out herein for a
compound of the invention. A second drug 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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di - Cl1
Et OAC
i sopropyl

WP 20092332921 PCPEP211119/ 1153902 LG M5 - | i §GT/EP2009/053902

di chloro EDG = el ectron donating group Et = ethyl Et3N triethylam ne
ethyl acetate EtOH = ethanol Fnoe = 9-fitiorenyl met hoxycarbonyi

i Pr

chromat ogr aphy- mass spectronetry Me = nmethyl MeO = met hoxy MeOH = net hanol

Through use of the protecting group, the overall yield of the synthesis may be increased and the
purification process may be simplified (e.g. 99% of compound 1 is obtainable with the method
provided by the invention using only flash column chromatography). The overall process is

efficacious and amenable to large scale synthesis.

Spirocyclization may be effected in the presence of a catalyst such as, for example, pTsOH. Six-,
seven-, or eight member rings with or without substituent analogues may be made by adjusting
the quantity of catalyst used. Further, the presence of the catalyst (e.g. about 0.1 to 0.2
equivalent of pTsOH) accelerates the reaction and lowers the reaction temperature to, for

example, about 100 °C.

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

k4

stereochemically isomeric forms of the compounds. The term “stereogenic ” forms” as used
herein therefore means all possible isomeric forms which the compounds of the invention may
possess. In particular, asymmetric carbons may have the R- or S-configuration. For example, the
asymmetric sprio carbon of the compounds of the invention may have the R- or S-configuration.
Pure enantiomeric compounds may be obtained by eg obtention of the enantiomers from the
racemates in conventional manner by chiral separation, from chiral intermediates, 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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Nal | -= sodi um hydride (60% paraffin) NEL140Ac = anmoni um acetate N (R) = Raney
ni ckel NMe2 = di nmet hyl am no OPh = phenoxy OIs = tosylate PIVIB p-nethoxybenzyl
Pr = propyl Ya3®@P/13298-t ol uenesul fonyl chloride pTsOH = BCUEPWEHESWEf oni c aci d

rt = roomtenperature TBS = t-butyldinethylsilyl TIIF = tetrahyclrofuran TPDVS
= t-butyl & ptrarppreids\af thy gyentiop vphepeip the fibsfuertt KB ¥PERCHEAY tom MEENERARDLY

SYNTHETI C Melduk R COTRAAAS i cd %g{l/\(}qgv & HRfa G2 Mal ha RIS @&nﬂg‘ﬂ&tiﬁﬁtomﬁé

depicted in the reaction schenes ow. The starting materials and
reagent s ws@adn ptnmge evhiohiRegpnd Résee ettaslunds are either avail able commercially

or are pr y t S 0 I J he a T S nmes
are nerel ?P %h%gs(?r%ot I \(/)g&%f coléﬁ)?rr’\é&o#h%ttﬁg ?fg?ﬁ%’héﬁl’ Eg o I (:t h((;i}eh{i:-11 E:hgrr%gﬁﬁgsg@ this
i nventi on compq@més.slyratzhbsg’rquhe amdpwads a_msrammd:c.f hmasdcanssubgr@behecmﬂmmés can
be made and, Wil |, Be2HIISHIEhER LBE 35 Lhibth I elDSoR'h. N2Y! At LRLSILSH L0

compounds have the opposite stereo-configuration at the spiro carbon in Example 50.

Abbreviations

AcHN = acetamido

AcOH = acetic acid

Aloc = allyloxycarbonyl

Bn = benzyl

BOC, Boc, t-BOC = tert-butoxycarbonyl
(Boc),O = 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
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SCHEME A: Preparation of 3-(1HIndol-3-yl)-1-inethyl-propylarnine WO

2009/ 132921 PCTUEP2009/ 053902 To a solution of 4-(111-indol-3yl)-butan-2-one
(1.0 g, 5.3 W819182821net hanol (20 nmL is added anmmoni um EEEEBRIBY/(S3W245 g, 57.73
=l ot) and sodi um cyanoborohydride ( 0.37 g, 5.9 mmol) at roomtenperature. The
resul ti ng L-MSur bquig clabmetagdphyomessispectiomeB® hours at the sane tenperature. The
reaction %LH{E%S guenched by addition of 1 N hydrochloric acid and adj usted
to pH -2. ure is concentrated and extracted wi th dichl oronet hane (50
m.). Then Md&e@= axmﬂemus phase is adjusted to pH -12 using 4 N aqueous sodi um
hydr oxi deﬁ\zr}g%extr d wi th dichloronethane (3 x 50 m.). The conbi ned
organic p APLngP ed with sodiumsul fate and concentrated in vacuo. The
resul ti ng Na@b+ shdeurh Sydiidej(6mt eghaffm) f | ash col umm chr omat ogr aphy (5% - 30%

met hanol in. dichl oronet hane?i to afford

3- (11/ - i nAYHORAGTJIPORRDAGEAE oy arni ne (622 Rig. 62% as an oil. SCHEME

B: Pr epar atNi@) Ok andy hickélf - | ndol - 3-y1) -propyl amne -OH 1. C CO2Et, Et3N, THF 2.

NMe; = dimethylamino

OPh = phenoxy

OTs = tosylate

PMB = p-methoxybenzyl

Pr = propyl

pTsClI = p-toluenesulfony! 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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NH, 3. NH3 (2.0 MMOH 1. 1. 4. Step 1: To a solution of
3-(1Hindol-3-3/1)propanocic acid (6.06 g, 32,0 nunol) in tetrahydrofuran (100
m.) is addedv®ri%@iBYami ne (18 nl, 129 mmol) and et hyl ERTVEPWPUHEEe (4. 65
m._, 48.8 mml) in an ice cooled bath. The resulting m xture is allowed to
stir for 0.5 hours at the W tenperature foll owed by the_addition of ammonia
(2 Nin nmethanol, 90 mky 480 gmol ) . Ne&HIG NISOAT i ng f.Or fyrther one hour, the
resul ting preC|p|tat |tered off g;ﬂ’efllt Ws concentrated in
vacuo. The residue, affer}dil uted V\nth@\r/a\)/at er (100 m Ns extracted with ethyl
acetate (3 x 100 nL). The conbined organi c phases are \)Uashed with brine, dried
w th sodium sul fate and concentrated in vacuo to obtain

3-(11/-indol-3-yl)pr 4%' amde 3. 853 659
200911329 PPy #tpn1of 1 fb@é@lcﬁz )Stugs-Zonerd - seS%élpra?ID dhmgthanol (20 mL is added

3- 0/ 1- i nci Qlmdioph l&ﬁa%’yhaf@‘gd% @n&%lﬂandgsog%n%%hébdr&y‘aﬁ&é @b)ﬁ‘?‘ (%05' WraRo)P )
is added I'ithium al um num h The reésul ting
m xt ure i soeua temngratyer Gwrre ugtmgematlm B aémwed h>e~%lr f@fqﬁ})@@@ Mhe PR terpRraiureThe
mxture i t i.gn of
e (2 s g R PR g g UMb 2,
The i xt urlheinsixaird swedcdngrast iand everatddghith divtlloférh¢teamed 5 milgu ghhepetht rgueolihe
filtrate ogtalnedl apor ated and t residueis 6‘&’ teddtoflagh ol um
chr omat ogPApiy S B8 ¥%|p§{0 t Wit HoggueRrhARGr® ﬁ ’ééueag XG0 AN 409 )
t o af f or d da&ch(ctbintthahel (3 - 50Lnpy. omeloambned (oigaﬁib 1thasQ4%9 dneﬂ(ﬂvlﬂwﬁ)cﬁini?rsemaé ahd on of

S’ - Bromo- %;)rrlr&%tl;%ed 1-n3va£cluo gre':[sglttlag ré/su{ue 1s subJ ected to flash column chromatography (5% -

30% methanol in dichloromethane) to afford 3-(1H-indol-3-yl)-1-methyl-propylamine (622 mg,

62%) as an oil.

SCHEME B: Preparation of 3-(1H-Indol-3-yl)-propylamine
o)
OH (¢}
NH NH,
1. CICO,E, Et,N, THF LiAIH,, THF
> \
N 2. NH, (2.0 M in MeOH) reflux 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%).
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spi rol azepi nol13, 4-M ndol e-1, 3" -indol | -2' (Pl frone (1) Step 1: To a solution
of 3-(1Hindol-3-yl)-1-nethyl-propylamne (I .84g, 4.65 mriol) in 20 nlL_, of
et hanol is aM9é¥9532B¥onpi satin (660 ng, 2.92 mmol) and BCUEPWEHEIWRf oni ¢ aci d
(101 ng, 0.531 !nop at roomtenperature. The reaction vial is sealed and the
reaction rfitspt Urke the soletaareef - Gﬂméolé-ywrpmrlarsitdbl(lr Bhe 9-8F mm®hiouetsahytipdurpeact i on

s subj ect 2 oy Sy AR, LETRERAAEE, PR £ 00T b & hAS TOHRERTediRyL e o

af ford t hes wapudeto oas tdnpdxatiuﬁcam t}sanl neﬂu)(eﬂ ﬂﬂ@)s hoﬁtseﬁhemnifureas gehubbled tof t he

above product (2.74q9. 6.91 i ) t hane is ded
Tt hyl s ot Sesdol R ko st cha & LRI Bt o
(9.05 g, Q&dlﬂﬁhﬂyﬂ'ﬂ)lx)de?mdﬂﬁ'am weﬁeh(;m Iam rItnaytﬁXtdte][ieal(cﬁveB:%o gtir R@mightamd filtétd r oom
terrperature. e result xture is stirred for hour s e sane

t enper at urt %\%U %f{% ﬁgtgagﬁgbtgpgﬁls[ %Vaa?rgﬁéggg theygsi ‘é%isd"ﬂ ethé gmﬂfséwémo
flash col lémnfamg%ay @mv/a@iamof&%%% EH00 @ cthRnd1ENBH Qcﬁl)aoﬁschnﬂﬁ&ﬁﬁ th02)2 D Groad
compound 12. Ste sol ution of obtained conpound 12 (2.2 g, 3.72 mmol)

i n anhydr éu@Hd@éﬂr%Ylmm (10 $%°dD-s added 4 N HCL in 1,4-dioxarte (15 ni).
The resulting mxture is stirred for 48 hours, WO

2009/ 132921PCT/ EP2009/ 053902 during which tinme another batch of 4 N1-1Cl in
di oxane | SEHME G o ensufrepanation eb St-Byomp3-weihpl-atSd 0-tefrakydrof?dl-r eact i on,

nmoni t or ed t ) cLi m xture is adjusted to pH -10
usi ng aquegush%ﬁn?\[la%ﬁﬂqﬁieel ﬁq{’d& fdsﬁ@ooﬁllgggt rated in vacuo and the remaining

aqueous phase is extracted with EtOAc (3 x 100 nlL). The conbi ned organic
phases are dried (Na2SO4) and concentrated in vacuo. The residue is subjected
to flash colum chroma phy, b goRdid@r srs6Qppound 1 (128 gy 37%over 3 steps)
along with a trac nt nef coBpBueKEi2d® (30 nm). rg NED:;, e

5%Chl or o- 3, 3- di net - 6~ et hoxg/(aa@@ BcN, bmRy dr ospi rlg

113- car bol i ne- 1, 3' =¥ ndi@l - 2' (r i‘|)-|€|0ﬂﬁ3xzngl)

Step 1: To a solution of 3-(1H-indol-3-yl)-1-methyl-propylamine (1.84g, 4.65 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-tert-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 HC] in 1,4-dioxane (15 mL). The resulting mixture is stirred for 48 hours,
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5-chloroisatin p-TsOH, EtOH 130 "CINE C FN6 Step 1: A m xture of

5- net hoxygram ne (3.0 g, 14.7mmol ), 2-nitropropane (9.36 niL, 104 nmmol) and
NaOH pel | et SVQ@08129Y, 15.4 nmmol) is stirred and heat ed PAT/EPEPYVPO%or 18
hours. After the mxture is cooled to roomtenperature, 12.85 m _., of 10%
acetic aciddring vairiedme maotser batshngf # SN d¥nt inndiexane g adees IeoensurcTthe TRickpRHe | s
partition [ t ) ni c
Payer i sonarefcamef il MU HRPRY TR M bie et i an g
concent r atadpistiedh tov adurel0 T aq@sdrgule N bla@l:lbj’fhctréuuteoismomtr@tm onmaeogragie col um

 nt or g a0apge pRGLURELEl bl ity O 3 290 B ie BARRKE ARt T g

2.0 g of Iaeenéyledn(NszQ) Thé conoehtnted iis aeat. €thet eesBide Gs eslutijettla@no sﬂasbp&ﬂhmd\

solution of 98% r h drat 0. 03 )

2dded at SRR RN VOPHIEA G F STIURY he BRI THo® Re ETOR ofeat | s
reappl i ed ch@pe@atizns@migef | ux overnight. The mixture is filtered and the
filtrate concentrated in vacuo. The residue was precipitated fromdilute
aqueous HCl solution with 4 N NaOH, extracted w th dichl oronethane, and
recrystal IgcggdEpOm | sonf.@gﬁaabn lof 58CHRr8!3130&in{ethy240meth9%%- zudﬁi)hydr%ﬂm-
20091132921 PCTUEP20091053902 Step 3: To a m xture of the above amne (1.2 g,
5.5 mmol) [M&@ehﬂéfm@&ﬂi(h’ﬂ)@@@@ 6.05 nmol) in 20 nL of ethanol vvas added
p-tol uenesul fonic acid (0.209 g, 5.5 mol). The reaction vial was seal ed and
heated to 130 C for 16 hours. The target conpound precipitated upon cooling.

The solids are £D ed /Waszhed sever al _®i Wi |ceEa®led et hanol to
yi el d conpound 31( 204  “Mropropane | H,0

N NO,
NaOH, reflux H EtOH, reflux
0]
_0 | 5-chloroisatin - O |
N Cl
N NH,  p-TsOH, EtOH N
H 130 °C e
N
H

Step 1: A mixture of 5-methoxygramine (3.0 g, 14.7mmol), 2-nitropropane (9.36 mL, 104 mmol)
and NaOH pellets (0.617 g, 15.4 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 MgSO, 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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SClI | EME E: Preparation of 7-chloroisatin OH NH, Cl_,oCOH To a m xture of
2-chloroaniline (1.02 g, 7.84 mmol), anhydrous sodiumsulfate (8.94 g, 62.71
mrol ), hydr X9 P¥HIE&hydr ochl oride (2.24 g, 31.35 mi nol PCHEBONASBRPEr ochl ori c
acid (8.0 m.) in water (60 inL) is added chloral hydrate (1.58 g, 9.41 mmol)
at roomtenperature. The resulting mxture is warned to 55 C and stirred for 6
hour s. r r i teis
f ormed am?teg’o Iec'még&gy&‘t%’ b%g :‘l%ﬁlg(fg hée)gmvl\}g(fqﬂaﬁ Saéh%rgls%tﬁ]d¢ 1%(#3 g{r}hé}gcuum
to yield tiheo hr)lchf@mﬁholrwas(addrdtpanoiden@elfomt eqidne@2 Gt & 5. 5whmol). Tis Iaa:hahed viahwssral I

portions to.c f.uric aci LS. preheate '

The t enper Ui BigreAL Tag & ReffomRftel PedsraPRbaindate B BRR 8 IR ughout
t he addi tlsolms a%ﬁl@é’redhﬂv@dimdtde%alltﬁn&@ﬂm(&ieﬁﬁbld tiienod & ¥eld@bmpechdB Il 120¢, i S
heated to 80 'C for 10 minutes before cooling down to roomtenperature. The

mi xture i $“tHen poured into crushed ice, swirled, and left to stand for 30

m nutes. The precipitate thinied is collected by filtration, washed with water
and dried under vacuumto yield 7-chloroisatin as a reddi sh brown powder.
SCHEME F: BCEHAYEE on of ](rfR”‘BS‘)’nB”‘Q“OB‘FWB’L met hyl- 2, 3, 4, 9- t et r ahydr ospi r o[ ( 3-
earboline-1,3" -indol-2'(i'H-one (33) WD 2009/ 132921PCT/ EP2009/ 053902 - - - - .
Cr----...." HO

cl OH  NH,OH-HCI, Na,SO, H,S0,
PN - °
NH, CLC OH N

H,0, HCI, 55°C

To a mixture of 2-chloroaniline (1.02 g, 7.84 mmol), anhydrous sodium sulfate (8.94 g, 62.71
mmol), hydroxylamine hydrochloride (2.24 g, 31.35 mmol) and 1M hydrochloric acid (8.0 mL)
in water (60 mL) is added chloral hydrate (1.58 g, 9.41 mmol) at room temperature. The resulting
mixture is warmed to 55 °C and stirred for 6 hours. While the mixture is cooling to room
temperature, solid precipitate is formed and collected by filtration, washed 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,3S5)-5’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro|3-
carboline-1,3’-indol-2°(1° H)-one (33)
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,-BzCl, Na2003 111- --...N.:NH2acetone: H20 (1:1) H OH NHCbz Et 3N, p-TsC

CH2C12 Step 1. To a m xture of D-tryptophanol (500 ng, 2.27 mmol) in 11.3
mL wat er andV@10031RP21acet one i s added sodi um carbonat e PEEEPHHY0539092 nrnol) in
an ice cool ed bath, followed by dropw se addition of benzyl chlorofornate
(0.374 niL, @E—QJMOHAH@C' Nh@oaaddl A wool Py PHEL h Wand t he
reaction i | Fr ediHat ro&gb,;ew{q NHsour s. CFh®, T ea Hjre is
acidified to pH 2 with concentfated HC1 and diluted with water (Eo The

aqueous |l ayer is extracted with EtOAc (2 x 60 nL). The conbi ned or ganl cs are
then dried with magnesiumsulfate., filtered and concentrated in vacuo. The

residue is su ted tg Ia A~chr oAt agh@ndin, sedasm t a Cbz prot ected
i nt er medi at—%%g@—ug " . | NHCbz

EtOH EtOH

Step 1: To a mixture of D-tryptophanol (500 mg, 2.27 mmol) in 11.3 mL water and 11.3 mL
acetone is added sodium carbonate (482 mg, 3.92 mmol) in an ice cooled bath, followed by
dropwise addition of benzyl chloroformate (0.374 mL, 2.29 mmol). After the addition, the
cooling bath is removed and the reaction is stirred at room temperature for 2 hours. The reaction
mixture is acidified to pH 2 with concentrated HCI and diluted with water (40 mL). The aqueous
layer is extracted with EtOAc (2 x 60 mL). The combined organics are then dried with
magnesium sulfate, filtered and concentrated in vacuo. The residue is subjected to flash

chromatography column to give a Cbz protected intermediate (428 mg, 50%).

Step 2: A solution of the Cbz—protected intermediate (320 mg, 0.988 mmol) and triethylamine
(267 pL, 1.93 mmol) in dry dichloromethane (2.78 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 aq NaHCO3 (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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Step 2: A solution of the Cbz-protected internediate (320 ng, 0.988 mmol ) and
triethylamne (267 tiL, 1.93 nmmol) in dry dichloronethane (2.78 rtil) is

cool ed to 0 We20001pR1yenesul fonyl chloride (199.6 ny, 1POHER®BY953908 added and
the solution is stirred at roomtenperature for 18 hours. The reaction m xture
i s concentepageatiatph iny seayo. Tirheesidag it s ¢osedsighflast tchppmasogr iy Hrobwin fed dethephy

colum to gi: : : i ; 5]]8151591 e oSt 3: The tosylate
i nt er medi zi)'tg}eﬁ{%iS%gﬁleqiﬁgtl%ﬁgggg]%l@gfés{h%ittigg?ge | Rdﬁ?l?is B ’s4§ °&'t e et hanol and
72.7 mg palladium (11) hydroxide catalyst is added. The reaction m xture is
stirred u .m H2 t t f r The
reaction %Eul\%g@l's fil talgrlg%%p ﬁ{l glfjgﬁ’%@%ﬁ’?éﬁéﬁ%oﬁgﬁﬁoffbgé)%(%gf@g'concent rat ed
i n vacuo. tdthghydesspikeB-torbaiits 0B viddol-2 (EH)/ae (33) afidl |1 R, 9%)s1 &t loibichfledb-3ay
NaHCC3(50 ml." dried with magnesiumsulfate, filtered and concentrated in
vacuo to ynethy-%hd9getahyaopinatB-reybobimed.3 -imdeh2’41" Hywng 3®i rri ng sol ution of
the 5-indol earnine (153ng, 0,881 mmol) in 3.1 inL dry ethanol is added

5-chloroisatin (176 _tug, 0,969 nmol) and $iQ ol uenesul foni ¢ aci 16. 8 ny,
0.088 mmol ). The ¥oruthon P&y é 0 "CToNO16 hbupeni+ a eal ed t ube.
The reaction mxttveins W) 2009/01[ | AP20097 053902 trated in

vacuo. The residue is'subjected to flashHchr omat ography*'colu and further
purified by precipitation using petroleumether to give conpound 33 (135 ng,
45% . SCHEME G Preparation of (1R 35)-5",7-dichlo
ro-6-fluoro-3-nterhyl-2, 3,4, 9- 4 hydrospi roll3-

oling-1,3%in dol-2 '(1

carb

"11)-one (35) andiAHR, 3S)- 5’ - chl gro\g- f | Hal Qs Met e
et rahydr ospi roi I3-earbdt i ne- -\, ndof - 2 ne N
p-TsOH, EtOH N

cl N cl Ho” N

Step 1: POCl; (2.43 mL, 26.53 mmol) was added dropwise to &, N-dimethylformamide (15.0
mL) at -20 °C and stirred below -5 °C for one hour. A solution of 6-chloro-5-fluoroindole (3.0 g,
17.69 mmol) in dimethylformamide (5.0 mL) was added dropwise to the above reaction mixture
at -20 °C. The salt-ice bath was removed and the reaction mixture was warmed to 35 °C, After
one hour, the reaction was poured onto ice and basified by solid sodium bicarbonate and
extracted with ethyl acetate. The combined organic layer was washed with water and then
concentrated to give 6-chloro-5-fluoro-1H-indole-3-carbaldehyde (3.4 g, 97 %) as a light brown
solid. 'TH NMR (500 MHz, CDCl5): § 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;): 8 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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Step 1: POCI3 (2.43 m., 26.53 rrinmol) was added dropwi se to N

N-di met hyl formam de (15.0 niL) at -20 'C and stirred below -5 "C for one hour.
A sol ution OVOBW¥R28F10-5-f 1 uoroi ndole (3.0 g, 17.69 mMmoPSTEROM/ Ry f or mani de
(5.0 nL) was added dropwi se to_the above reaction mxture at -20 C. The

salt-ice n3vAsolbnm b d-chlven-tHlaoroehniga-rrreeyl-&vindolest frd 19-63 @gnola:m After
one hour, tétﬁﬁ%@ﬁ&%ﬂ g?tﬂégf »\/QQH&&Q t8 r{hg (s)ﬁs?@ns%dotbﬁtﬁlufrﬂ Qﬂg@rﬁuﬁq{ydﬁdé

bi carbonate a r etate conbi organi c 'ayeF was
washed wi t78-S¢atmpl) amdettah}adw@mmc(éﬁtmla)t a0 1© agdl yieen refluxed for 3 hours. The reaction

Corta. 1171 AR LB RALD G S B ER Tuf endinQio £ 3P REmBGRET, )

7.87 (s, :Iwabi)ﬁ,lterkdaﬂ&oﬁgh cebite ahd ﬂméﬁl&aﬁz@oncéﬁtmdeo givh@-(Sahlote-6iflupfh- DHARdodB-

o Er oot madk g e e PP S % AR i T, B A0y o b it

for 4 hOUl’fﬁrther@*nﬁ(ﬁﬁ&{ llﬂmmxswmmﬁemgwmwﬁtmﬂ) ,anded, IFRGUL) 1.92 (EMHYE
nitroethane, diluted wt | acetate and th brine. The organic

| ayer was JcoheBaY r7él8e(a 19, $P¥ré-26(@h| ). H:2.81 (m, 1H), 258263 (m, 1H), 1.15 (d, 34,

f 1 uoro- 3- (2 fi0- propenyl) -1Hindole (5.0 g, 97 % as a reddish orange solid.
NVR (500 MHz, C5C13): 58.77(s, 1H), 8.32 (s, IIl), 7.58 (d, 1H, J= 2.5 Hz),
7. 54 (d, 1H, J 9 Hz), 7.50 (d, 1H, .1=5.9 Hz), 2.52 (s, 3H). WO
200911329 P 0

6-eh|oro-§kgfgg£b- - -gggggcgﬁgp%%uTé’ﬁfk Eg&l?ﬁgﬂgdemynggs Tib I% 2073

t et rahydr cmﬁmwlarﬁ (lﬂsﬁoimt)n Bas gaZ{Uéﬁnmml)tatmé pstuhlpmaslpbmm@amdl (19|4|mgn2a(]7unmni)unn
hydride (2,.9 dr of ur an. and t hen
relluxed B ‘§ ‘ﬁé %?W?ﬁéq?“é‘ F%‘H’gﬁ r SRS Bt “éd”afs C"BC‘?B rate&atocfﬁg‘%%ed
accor di ng ethandlhéilkteds @zﬁtﬁretmmb@ﬁie aﬁ&&vefsb@lctvltbmatmazerdwqaeMSNéH(ttD@rE}d drparmeigh

eelite and the filtrate concentrated or o- 5-f ro-1Hi dol 3-
V1- 1- et hyPSEVA FRTa 40 B8 IS %ﬁﬁg@aﬁfgnﬁ%%sﬂ%ﬁfs rOAEERREY due
was used Vg hoethylf deealraih Hekunef tocgtblia the édnwb@nﬁﬁgqa&hﬁte 36 %B8s h3ighs, 1H),
7.37 (d, 1H 6Hz% 732(d,1HJ—10Hz%708s 323326(m111)
2.77-2. 81 Yehqw |splfd. | The' mgemat avag pepagqtgd info 4t qnantiogpgrs bwhﬁale;cfmﬁl}latoaaabv o A

m xture o%ngn&ﬁgphloro 5-fluoro- 1H i ndol-3-yl-1-nethyl -ethylam ne (4.7 g,
20.73 mol ), 5-chloroisatin (3.76 g, 20,73 mml) and p-tol uenesul phonic acid
(394 ng, 2.07 mmol ) in ethanol (75 nL) was refluxed overnight. The reaction
m xture n@%{}&oe%é gtbggbttaf?le& ﬁx@s‘ﬁ%&%’t 'fronQ'B'ﬂéx%Fo%dMet h ethyl acetate and
washed wit aturat ed aqueous e organic layer was concentrated to
give a brown residue, which was purified by silica gel chromatography (20 @6
ethyl acetg an rQvi e. ondj ragcenma

as a Ilghtqée 1v%y§§| g) %ﬁggﬁgc ﬁ%F%QMHSIg% %ra‘mqumng bg ﬁ%%?@gﬁ%?
chiral chramateography to provi de 35. Cbnpound 36 can be obtalned in a S|nllar
fashion from5-fluorondole. Alternatively 35 and 36 were be prepared in
enantionerically pure formby the foll owi ng schene. SCHEME H: Al ternative
prepar at i GUHHME UR, AHerativé- ghiephtadion- 6F f(imm")os F- d¥eli1d£5-8-fld o Ao-8-methyl-2,3,4,9-

tetrahydrospiro[ 13-carboline-1, 3" -indol-2"(I" Eg-one (35)
tetrahydrospiro[B-carboline-1, 3’-indol-2* (1’H)-one (3
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Step 1: To a solution of 6-chloro-5-fluoroindole (1.8 g, 10.8 mmol) and Ac20
(10 m.) in AcOH (30nL) was added L-serine (2.2 g, 20.9 mmol), the m xture was
heated to SOVOYAN2PHr TLC indicated the reacti on was c8RPEBOL/OBNE ni xture

was cooled to O C, neutralized to pl-1 11, and washed wlth MIBE. The. aqueous

phase was aci dified to pH 2 and _extrac C\Wth Et 0AC conbi %%Bam C
| ayers were wgshed\wit H-$iE¥er ah , NAkd ed"—\?t\"nl&’ﬁc—ﬁsaﬁs it&ernede and
concent r at eg~JTHe-N esirdOeAcdrs pqll: with chr dﬁsﬁlt“t?@r apﬂ_ ol eum et her
/EtOAc 1:1) to giVé 2-acetyl amho- 3- (6 chl or o- 5-FPh6fFo- 1 H

ndol-3-yl)-proprionic acid as a light yellow solid (1.2 g, 37%yield). Step 2:

2- Acet yl ami no- 3- (6- ehl oro-5-fl uoro- bk ndol-3-y1)-proprionic acjd,(2. 59,
8. 4mmvol ) was djs5p! ved |nFaueo | dh-'] (IN1. GQuL) and va aded (70 nL).
The nixture was—heated to F7-B8\C o neuT_‘ﬁ“—d’réa ized with CLN'HRS pi1-1

7.3-7.8. L-ARi$RSacdYCHse (P 5~g)Nwas added tO the mi xtouf e anfj allowed to stir
for 2 days, Refioffai ni ng 37-38C fand pH 7.3-7.8. The nixture was heated to 60
"I C for another hour, concentrated to renpove part of water, cooled and
filtered. The flltrate was adjusted to 5.89 and filtered agalh THe filtrate
was adjusted to pH 2.0 and extracyted w th £QAGain Therc [
was dried overgNgﬂi‘Ql> filte omndlent Fat-ed—and t he

i > TNE er /| Et OAEO: Bi®t 0AC)” 1€ g)

R2- acet yl ar ni no- 3- (6- chl or 0- 5- f | lfor o- 1H i ncl 01- 3-y1) - propri n|¢* acid as a
light yellow solid (1.2 g, 48%yield). WD 20091132921PCT1EP20091053902 Step
3: R-2-acetyl am no-3-(6-chl oro-5-fluoro-1Hindol-3-yl)-proprionic acid (1.2 g,
4.0 mol) S\t@slzdiossaolmied of ﬁ-c]ﬂ@ﬂo-i-ﬂhbroikﬂo]m().S@GiOBInamﬂ xrthAQdKéatmi@ ih Ot | ux

for 4 hour nd t hen concen te o dr n . Tol uen 0

Lhe ooy diomft R TORREG T 2 karo b SulOY ORF Bii0R YL Bt s Rnd TIEE, e
was dé :j eg %mﬁea"d thaeeg%fgmh dohqﬂbtditﬁesmi)&tﬁd wad cb@ledto:_/() (’(Z,Qadmrlrt]l)zed T®pHhE, gad ution
was adde ropw se and t m, xt ur e S
stirred O\Y‘é’lsl?ﬁ% h MARRE Th %é‘ﬂ?ﬁ?ﬁ? pl?ﬂse §V8F \%ﬁzﬁegtt%@Hr?e%‘iddWa ‘iw ‘ihs':sté‘d\?eﬁﬁ‘? n

THF wat er cbABihd® o@ahm)lay%ﬂéjw@%med Jith veaterldhd DA liedV@sth A0S, AfetddORN Se.

Upon baS|f|cat|on Boc20 (1.2 g, 5.5 innol) added at OC and al lowed to stir at

r oom t enpépRgeniFaed. Ahe gesiduecvasnehridigd evithy faorpaagepbh(RstelerpritidBOA: DAL tas
added and Y\

ol nod & eany g R T R A B A, R ™ e Webson
filtered, (balgc@r%b'ei/déd and the residue was purified wth chromatography
(petroleumether /EtOAc: 5/1) to give R-2-tert-butoxycarbo nyl a mno -3
-(6-chloro-5-fluoro -1H indol-3-yl)-proprion ic acid nethyl ester 460 g, 31%
yield for Sgpsk: ép&)etyl&tl'gp -34(6-chpra S Shbret- 1 /dndof-3- yl)—proprionic acid (2.5g, 8.4mmol) was

R—2tenhto bon 5f| H-|n 1) |on|c
acid neth Il a@ﬂ%’é‘ﬁngja%% éH&gP)“nﬂ VVlteét ?RMXtégd%ﬁqﬁﬁtgél bnwi se
L; AlHA ( 93741%13 °(2an4 mwdlazecamtﬁ) HC1 (ﬂNl)eto]IcﬁSH)(I ?u-z(% ma&&mheaiy&de (§03 g)e\f/alslb)ddiécbtg tRe gour S.
After TLC|n|cate rea n,was 11 nlsnhe he m xt cool ed an

car ef ul | y YUUHcHES WF éteag ke SIS VS 'S G BF el i PREFINS Mo e vias

washed W thBatsdioldoeiCedr &mﬂmmsuﬂ\lblﬁ{éémﬁrf& tWQérﬁdSve pi&l Fvatdr! EboNaZa@iltefddl TRE ed,
concentrated to give a_crude Erod whi ch was used WIthOUt further

puri fi cat ifdtate Staé&dslsteq‘do #hs 9 %tainérfll@fedt%l%ﬂ'&eeﬁlmtédt?étad(%t@d tegpH 2: @bl ) and
Et 3N (0. 3 ekfridted EH2ER Thd DnBiddiednR 19%96 wi dri addeeNh M Lkt &0 cBfbenttaté t DI )

dropwi se at 0C. The m xture was stlrred 2 hours at roomtenperature Af ter
TLC i ndi canéthetr¢sedue ave piudliedweith dhormitegranhy (péieolevinketherdEifise MABIKREE) Wi gikie Rat er
and brine, | . L&S S
purified v%n#hﬂyﬁﬂn%gn%t ogi‘rﬂ g%% %tbatl%lg g(gnz’l g? ﬁﬁ)‘?ﬁ E‘E’E‘@g g@%)ghpgeug:%végﬂh‘?l E\%

met hansul f48%ideldci d (R) - 2-

t en- but oxycar bonyl am no- 3- (6-chl oro-5-fl uoro- 1Hi ndol- 3-y1l) - propyl ester as a
[ight yellow solid (300 ng, 57%yield, 2 steps) Step 6: To a solution of
mesylate (300 ng, O0.7mnol) in dry ether (20 ruL) was added portionw se

Li A11-14 (55 ng, 1.4 mol) at 0 C. The mi xture was stirred at roomtenperature
overnight. After TLC indicated the reaction was finished, the m xture was

cool ed and carefully quenched with WD 20091132921PCTUTP20091053902 Na2SO4.
The m xture was filtered and the filtratg was washed with saturated aqueous
NEI 4C1 and water, dried with Na2SO4, filtered, concentrated and the residue
was purified with chromatography (petrol eum ether/EtOAe 10:1) to give
[(S)-2-(6-chloro-5-fluoro-1Hindol-3-yl)- 1-nethyl-ethyl kcarbam e acid




Step 8: To a solution of
(S)-2-(6-chloro-5-fluoro-1Hindol-3-yl)-1-nethyl-ethylamne (120 ng, 0.5 nmol)
in EtOH (109 20¢33288ded 5-chloroisatin (90 ng, 0.5 mMmoPYTERWOUSTHOH (8 ny,
0.04 nunol). The mixture was heated in a sealed tube at 110C for 16 hours.

Aft er TLCSkandi: dé@@detylh@inoe?a@mfﬁmm&a@om i sdadt3-y hproptisieped WA & dol eunahd

concent 1 e TGe G3LRYNAS IySSHBY ikt 486ef 20T N8 ighed, i phy NaCH (

IN) and brine concent r at ed e resi due was
purified mndentcdnecbwairyx@ssaﬁhgpe(lqgéoml)eum zeikibcéto/ the OAclub afd ccbrmexgrar@i t:éﬁirjribsorrg,

64% yi el d, over two é, The invention is g][s % rence
Ca e heCt orsioxt WD PR TR AMAE of e (BBl B RER Bt i e oo

limted tel)hbEsteexangl es adibibdrepwiot SOCh&0 insle 6ckainghat el tahe t}moﬁimmaszS of the
invention are in free /ﬁgase for

B CTH B B ABS omOT Bt as residygyvangisrol sodn TR EeLd98008E02 The

title corrlaﬁwmdm@y(be gpnepaﬁlasll)wa@auécd(;ﬂdnloﬂm@obpaﬂiaiwlam é’ocgoqmcg:(srsil ng to
Scheme A 3-(1!fndol nmet hyl - propyl anbl e: 11-1 NMR (300 MHz, DI MSO- d6):

8 10.71 (&ma}gdded a5’ <€an3 glowedgo ISEr atypgm temppratyrg, Aftgr HLGpndigated)the peagion g, 3 =

2.1 Hz, 1|GDas ﬁerQéh (EE(QAC wés a‘dd@d dnd é'e{:@fa{'ela and Fe: a8§eo%§ le(ytefjwas]extx%ct%d wlthaEtUA’c 1H)
2.81 (in, 1H), M5 (ES!)

m z 189. oT@wmmymecExampllcéam Wsmwwawwg wzyterlmﬁémyi dlmdhwthm 4, filtered,

concentrated and the residue was purified with chromatography (petroleum ether /EtOAc: 5/1) to
give R-2-tert-butoxycarbonylamino-3-(6-chloro-5-fluoro-1H-indol-3-yl)-proprionic acid methyl
ester 460 g, 31% yield for 3 steps).

Step 4: To a solution of R-2-fert-butoxycarbonylamino-3-(6-chloro-5-fluoro-1H-indol-3-yl)-
proprionic acid methyl ester (460mg, 1.2mmol) in dry ether (20 mL) was added portionwise
LiAlH4 (92 mg, 2.4 mmol) at O °C. The mixture was heated to reflux for 2 hours. After TLC
indicated the reaction was finished, the mixture was cooled and carefully quenched with Na,SOj.
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,SQ,, 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 O °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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The title conmpound nmay he prepared according to Schene A using the sanme or
anal ogous synthetic techniques and/or substituting with alternative reagents.
2- (1H- 1 ndo1-Y80 4091324 et hyl - et hyl ami ne: 114 NVR (300 MHz, PONVERRGHYS3908 10. 79 (s,
1H, 7.51 (d, J= 7.8 Hz, 111), 7,33 (dd, J = 7.8, 0.9 Hz, 1H), 7.11 (d, J =
2.1 Hz, 1Mp,SGL. DHe hixiyre wa¥ figred al uhzﬁltm waﬁw%edl tvath sdturate@. ague®59JPH£l adH) ,

3. 07 1 S 175. 0
Cim- (12} Wlr g SWh Redsorg et sansguted e Y xeRel F3h) i il e

pr epar ed fchmma&g(ai)hb' (pectolenid- eyHe)/Et(mpam@ﬂ):toagve:l (Spw ciilowg- i—ﬂucﬁbﬂ[ﬁl—ﬂnd@lf—?a ﬁ)herre B.

WO 2009113292 091053902 3- (1H- | ndql - 3- m d MR (300 MHz,
DVBO- d6) : é"l‘f%‘ y{lgear Q%Ti act ’egzb“ﬁestiu’é 2] tﬁﬁ\?zv S‘?h‘gg‘)?&?g’g?% 'Hz,( 0.9 He,
1H) , 729(s 1H) 709694(m3|—|) 6.73 (s, 1H), 2.90 (t, = 8.1 Hz, 211),
2.41 0,1- 7. rn/z_ 189 A

43- (| mnéeﬂ? 3. m 501\&1%9# %—é chloyg-3rfgorpy @derBdﬁaethﬂft%] -G RARIE 1 r om

-01/-i ndo}erﬁb@tﬁ) @E&R@(ﬂpfn% @%'rﬂm@?ﬁﬁ@@l%e@%@ Iﬂﬁﬂewﬁ stirred at room temperature.
3- (1HI ndol - r_E[{Cproyamne dé): 5 10.71 (s, 1H), 7.50

(d, J = 744t 1 Hylicatpd 3be (qagtiong was @mhﬂb e mzxtueryas grggnt(aged tp=remoge ghe  1H) |
7.04 (td, 2H)
5 59 E m iiglﬁzent ?I“o]?‘llq %es%ugzva Ldzﬂed FE)SI%?(S() 13:;% the ‘%K‘/Ihp e Wa trgdll_peld V\%th6s%tu('€r{ld H)

513- (1H | NAECB-tg pJ- $19% pyd themgxtkgctedam}nétOAc The combmed organlc phases were dried
with Na;SOs, filtered, concentrated to give a crude (S)-2-(6-chloro-5-fluoro-1H-indol-3-yl)-1-

methyl-ethylamine which was used without further purification.

Step 8: To a solution of ($)-2-(6-chloro-5-fluoro-1H-indol-3-yl)-1-methyl-ethylamine (120 mg,
0.5 mmol) in EtOH (10mL) was added 5-chloroisatin (90 mg, 0.5 mmol) and p-TsOH (8 mg,
0.04 mmol). The mixture was heated in a sealed tube at 110 °C for 16 hours. After TLC indicated
the reaction was finished, the mixture was cooled and concentrated. The residue was dissolved in
EtOAc (20mL) and washed with NaOH (1N) and brine, dried with Na,SO,, filtered, concentrated
and the residue was purified with chromatography (petroleum ether/EtOAc 5:1) to give 36
(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

Irz
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The title conmpound nmay he prepared according to Schene B using the sanme or

anal ogous synthetic techniques and/or substituting with alternative reagents.
| 3- OH | ndol -‘309‘11}’/11?P6pyll -met hyl -amine: 11-1 NVR (300 VPETEPNEBDSE®Y: 8 10.72
(s,lH) 7.49 (d, J = 7.8 Hz, 1H)), 731(d J=8.4 Hz, 1H), 7.08 (d, J:21
Hz 7.04 (td, J = 69 12Hz| H, 6.95 (R, 169 1.2 Hz, 269

E;Z > gy o bttt S ool b D o

11/ -1 ndol - 3- yl) butyl am ne The title conmpound nay be prepar ed according to

0,
4
w Uh al CorbpnpRorsadrmetn BOPe AR TYENIR ol SRUNHSRRT (uBb7 b T bhosay

6 10 71 (9.50l(d,H)= 7.8. 9@ H), 7I31Xd,7J 5 8HzHz, 1HY) 7.0 (B Y (] HI, )/ 794K, J EH).1, 175 08 (d,

111) g%‘ O?HF? 69thd5J th7% é%ﬂz YIZ‘) @68]1(5“1 ﬁé 297]()&?%? QEED 96511&6§He#|022@1{ 1324TZ( m

2H) ; I\/B (B ﬂHﬁMSZﬁEB&)%)QIQMM}H )Exanpl e 7 5'-Bronp-3-nethyl-3,4,5 1 0-tet
rahyd ro- 2H-sp| rol azepi nol3,4-b indole- 1,3 -indol 1-2 ' (1 '11)- one (1) 1

Example 2 2-(1H-Indol-3-yl)-1-methyl-ethylamine

NH

I=z

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

synthetic techniques and/or substituting with alternative reagents.

2-(1H-Indol-3-yl)-1-methyl-ethylamine: 'H NMR (300 MHz, DMSO-d,): § 10.79 (s, 1H), 7.51
(d, J=7.8 Hz, 1H), 7.33 (dd, /= 7.8, 0.9 Hz, 1H), 7.11 (d, J = 2.1 Hz, 1H), 7.04 (td, J = 7.8, 1.2
Hz, 1H), 6.95 (td, J = 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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Conpound 1 may be prepared from 3-(11i-indol-3-yl)-1-nethyl -propyl am ne
according to Schene C. F-Bro no-3-nethyl-3,4,5, 10-tetrahydro-211-spiro | a

zepi no [ 3, 4-99 29004BPE- 1, 3' -i ndo11-2 ' ( 1 '10- one: 11 RVREPBOWOSKA®E, DVSO- d6):
5 10.45 (s, 11-1), 9.98 (s, Ili), 8 14 (s, II&\,4 7.46 (1d, 1= 8.4 Hz, 2H), 7.26
(s, 1H), P-d6-Ingol-3-yhpgopylamide: i NMR @60 MHz DMBOy): 81875 (5.4Hye 32 (d. £=97 2 Hz,
| H), 6. 8%/ dui 732848628 o0 32,891 (P (sl i%), 789-604((h) 3%@.7’3 é@ 181, £.90 (7t,1ﬁ) ,
2.07 (m 1H, 1.65 (m 1@H,), 1,05 (d, J = 6.6 Hz, 311); (ESI)m'z 397.0
(Mr11+) . Bxarpiz28). 20 240911 B2 2HPERFSDono 1856 0d2H ).

5' - Chl oro- 3-net hy1-3, 4,5, 10-t et rahydr o- 2H- spi r ol azepi no[ 3, 4- b] i ndol e- 1, 3' -i ndo
11-2' (17-1)- one (2) 2 Conpound 2 may be prepared according to Schene C

usi ng t he Eamplod addl lddodd-3sylrpimtylaainechni ques and/ or substituting with
alternative reagents.

5%Chl or o- 3- nel hyl - 3, 4,5, 10- | et r ahydr o- 2H spi rol azepi no[ 3, 4-bl i ndol e-1, 3" -i nl ol
[-2"(1'H)- one: [1-1 NWR (300 MHz, DMSO d6)-N# 10.43 (s, 1H), 9.95 (s, 1H),
8.25 (s, 1H), 7.46 (dd, J = 6.6, 1.8 Hz, , 7.32 (dd, J= 8.1, 2.4 Hz, 1H),
7.16 (m 2H), 6.96 (m 2H), 6.91 (d .1 Hz, 1H), 3.89 (m 1H), 3.11 (m

1H), 2.86 (m 1H), 2.07 (m LH), 1. ‘ 1H), 1.04 (d, 1=6.6 Hz, 3H); M5
(ESI) mz 352.0 (1\41-H+). Exanple 9 N

5' - Fl uor o- 3-net hyl1- 3, 4,5, 10-t et r ahydr o- 2H spi r ol ai epi nep, 4- bl i ndol e-1, 3' -i ndol
[-2' (L11)- one (3)

The title compound may be prepared from 3-(1H-indol-3-yl)propanoic acid according to Scheme
B.

3-(1H-Indol-3-yl)propylamine: 'H NMR (300 MHz, DMSO-dp): 6 10.71 (s, 1H), 7.50 (d, J =
7.5 Hz, 1H), 7.32 (td, J = 8.4, 0.9 Hz, 1H), 7.08 (d, J = 1.8 Hz, 1H), 7.04 (td, J = 8.1, 1.2 Hz,
1H), 6.95 (td, J= 7.2, 0.9 Hz, 1H), 2.69 (m, 2H), 2.59 (m, 2H), 1.71 (m, 2H); MS (ESI) m/z175.0
(M+H").

Example 5  [3-(1H-Indol-3-yl)-propyl]-methyl-amine

=

I=z

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, /= 6.9, 1.2 Hz, 1H), 2.69 (t, /= 7.5 Hz, 2H), 2.52 (t, J = 7.5 Hz, 2H), 2.28 (s,
3H), 1.76 (m, 2H); MS (ESI) m/z 189.0 (M+H").
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3 Compound 3 may be prepared according to Schene C using the sane or anal ogous
synthetic techthques and/or substituting with alternative reagents.

591 uor o- 3- r¥EP AYY113392%, 5 10-tetral | ydr o- 2H spi r ol azepi noPSHEBIPHEé108- 1, 3' - i ndol
i-2WH) - one: IH NI\/R% MHz, DMSO-d6): 6 10.32 (s, 1H), 9.91 (s, IH), 8.14(s,
IH), 7.45Esgmpled = $0dl-Indot-3ped)-bytylaming 19.7 06 (in, 21-1), 7.03-6.90 (in,
31-1), 6.88 (dd.8.7, 4.2 Hz, 1H), 3.92 (m 1H), 3. 13 (m 111), 2.88 (m 11-1),
2.07 (m 111), 1.63 (m 11-1), 1.05 (d, J = 6.9 Hz, 311); NIS (EST) mz 336.0
(M4-if). WD 2009/ 132921PCT/ EP2009/ 053902 Exdipl e 10

3-nmethyl -3, 4,5,10-tetrahydro-21/-spiro[ azepi no[ 3, 4- bl i ndol e- 1, 3ti ndol ] - 2WH) - on
e (4) C1- 1AN /'zip 4 Conpound 4 may be epared according to Schene C using

t he sane or anal ogous synthetic te es andlor substituting with
alternative reagents.
3-Methyl-3,4,5,10-tetrahydro-2H spirol aE[epl nol3, 4- bl i ndol e- E3' -i ndol | - 2WH) - one
:'"H NWR (300 MHz, DIMSO-d6): 8 11.71 (s, 1H), 10.50 (s, I11), 8.31 (s, 1H),
7.50 (d, J =7.2 Hz, IH), 7.25-7.16 (m 2H), 7.00-6.81 (m 5H), 4.16-4.07 (m
1W 2. 78- Zhe3itleMo ad m3¢-bk. drepdrén agdd}dln 138 clcthe B wih theHame3dd) alRiPoud/S
(ESI) nilz 3180HI%IH)1I-H f Igéf d R

59@r onp- 2 Sgithetig t¢ lﬂawaé/asmbﬁmtir@%h pésrmatiae reagents- ndol - V(17/) - one (5)

4-(1H-Indol-3-yl)-butylamine: 'H NMR (300 MHz, DMSO-dy): § 10.71 (s, 1H), 7.49 (d, J= 7.5
Hz, 1H), 7.31 (d, J = 7.5 Hz, 1H), 7.08 (d, J = 2.1 Hz, 1H), 7.04 (td, J= 7.8, 1.2 Hz, 1H), 6.95
(td, J=7.8, 1.2 Hz, 1H), 2.67 (t,J = 7.5 Hz, 2H), 2.56 (t, J = 6.9 Hz, 2H), 1.65 (m, 2H), 1.41 (m,
2H); MS (ESI) m/z 189.0 (M+H").

Example 7
5’-Bromo-3-methyl-3.,4,5,10-tetrahydro-2H-spiro[azepino|3,4-b]indole-1,3’-indol]-2° (1’ H)-
one (1)

Br
<)
N
H

1

(J

55

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-dq): & 10.45 (s, 1H), 9.98 (s, 1H), 8.14 (s, 1H), 7.46 (d, J = 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, /= 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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5 Conmpound 5 may be prepared according to Schene C using the sane or anal ogous
synthetic techni ques and/or substituting with alternative reagents.

5' - Brono- 2, V42824 8BPHahydr ospi r ol 13- ear bol i ne- 1, 3' -i ndoPCYEROMYSEHE: 11-1 NMWR
(300 MHz, DMSO-d6): 6 10.56 (s, 1H), 10.47 (s, Il11), 8.17 (s, éﬁ?, 7.44 (m
211), 7. 18 -(hloreidymethyh¥,45¢ 0-tgtrahyzirg-2H;spingipzepinofd-pHinddedl,3’gndpdl-2°GI’H)- = 8. 4
Hz, 1H), ngzz)(m 1H, 3.09 (m 1H, 2.76 (m 2H); M (ESI) nmz 369.0 (N +H).
Exanple 1
5'-Chloro-2,3,4,9-tetrahydrospiro[ 13-earboline-1,3 -indoll-2"(i71)-one (6) WO
20091132921PCT/ EP20091053902 6 Conpound_6 y be prepared according to Schene

alternative reagents.
F-Chl oro-2, 3, 4, 9-tetrahydrospi rof e - ¥, 3" -indoli-2'"(1IW-one: '11 NWR
(300 MHz, DMSO-d6): 6 10.57 (s, 1H), ) (s, 1H), 7.47 (d, J = 7.2 Hz, 1H),
7.32 (dd, J =8.1, 2.1 Hz, 111), 7.19 (d, 5 = 7.8 Hz, IH), 7.09 (d, 2.1 Hz,
1H), 7.02 (in. 2H), 6.95 (d, J =8.1 Hz,2I H, 3.59 (in, 111), 3.12 (m 2H),
2.80 (in, 1H); M5 (ESL) tn/z 324.0 (Mtll-'). Exanple 13 )

5%Chl or o- Somppyd 2 may be mrepased adepdingstoi YBEPe Sarped theesame Pr_anplggpusByptheti@- one
(1) ComPeURtlqle Yo PSLRTERANGHh ARAAKL Afedi, Schere C using the same or

anal ogous synthetic techniques and/or substituting with alternative reagents.
F- Chl or o- 3- net hyl- 2, 3, 4, 9-t et rahydr ospi r oP-car bol i ne- 1, 31-i ndol - 21(171) - one:

11-1 NWR (3 , : . . o i , | = 7.2
Mz, 1H), %.'g?‘l%%f m%g’ggm'i?ﬁ{}'iQ-defhE}'f&??p‘%‘ﬁ%’ép%‘g,[ﬁ%”féﬁdf‘?‘%‘%‘,‘“%ﬁ% ?97)'03 (d.
Jii:: 2. 4obi; 'HNMR (3®099H£,MMBOH)): 6108 G, 1H) 9954s,HA]), 285 (s,3H)37.66n(dd, JH) , 3. 05
d J =6.3 ok 7 do . J,=.15 .6 2. = 0, 10.5
e 1n, Ea g T 750e g 5 Haalh adnte el .44 e T

1H), 3.89 (m, 1H), 3.11 (m, 1H), 2.86 (m, 1H), 2.07 (m, 1H), 1.64 (m, 1H), 1.04 (d, J = 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
Ohsa®
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-dq): § 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, /= 6.9 Hz, 3H); MS (ESI)
m/z 336.0 (M+H™).
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Exampl e 14

59%8r ono- 3, 4, 5, 10-t et rahydr o- 2H spi r ot azepi nol3, 4- kl i ndol e- 11, 31-i ndol11-2'(1' 11
)-one (8) WXP2800%9132921PCT1EP2009/ 053902 8 Conpound 8CHEJ20PUSPH@par ed
according to Schenme C using the sane or anal ogous synthetic techni ques and/ or
substit ut ifxgmple ¥ al t ernative reagents.

net NVR ?36"8%%@3 3%%&E89%%%%?’ﬁﬁ’%ihﬁf"ﬁ@“@fb‘ﬁ’lp“ PoHRPR DRI 2y,
726(d = 2.1 Hz, 7.16 (dd, 6.6, 1.2 Hz, 1H), 6.97 (rn, 2H), 689
(d, J = 84Hz 1H), 346(m 11-1), 301(m3H) 1.98 (m 2H); M5 (ESl)mz
383.0 (M H). Exaan e 15 5%&:h! oro-2, 3, 4 11- hexahydr ospi

rol azoei no[ 3, 4- b] i ndol e-1, 3" -i ndol T2 grre, (9) Conpound 9 may be prepared
according to Schenme C using the sa K yous synt hetic techni ques and/ or
substituting wth alternative reagentsH™ "N

5@&h|oro 2,34,5,6, 11- hexahydrosplroIaZOC|n%I3 4-blindole-1,3 -indoll-2"(1
T R G BRI 20 Sl 1 85 G (00
- ) ) = I n m

(In, 111) Compgund fymayrije propasg {gsprdimgHp, gcl.lerzag Q rgings Hip: sas o ESlpggus SIBPEEX ( MH) .
Exarrpl e 16,

iques and/or substltutmg with lte atlve rea ents.

P- Benzyl- 5Le ["or o- tetra pi rol azepitioP, 4-bl i ndol e-1, 3' -i ndol
[ -T(I"H)- one (10)
3-Methyl-3,4,5,10-tetrahydro-2H-spiro[azepino|3,4-b]indole-1,3’-indol]-2°(1’ H)-one: 'H

NMR (300 MHz, DMSO-dg): & 11.71 (s, 1H), 10.50 (s, 1H), 8.31 (s, 1H), 7.50 (d, J = 7.2 Hz,
1H), 7.25-7.16 (m, 2H), 7.00-6.81 (m, SH), 4.16-4.07 (m, 1H), 2.78-2.53 (m, 2H), 1.94-1.75 (m,
2H), 1.33 (d, J = 6.0 Hz, 3H) ppm; MS (ESI) m/z 318.0 (M+H").

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

O N Br
Py
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[p-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[f-carboline-1,3’-indol]-2’(1’ H)-one (6)
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WO 20091132921PCTUEP20091053902 10 Conpound 10 may be prepared according to
Schene C using the sanme or anal ogous synthetic techni ques and/or substituting
with alterndVPy¥iEdYent s. PCT/EP2009/053902

11- Benzyl-51-ehl oro- 3, 4,5, 10-t et rahydr u- 2H spi rol azepi no[ 3, 4- bl i ndol e- 1, 31-i nc
| 011-21(11/)- one: IITINVR (300 MHz, DMSO-d6): 6 10.13 (s, 111). 7.49 (d, J -
7.2 Hz, 11-1), 7.34 (in, 5H, 7.29 (in, of-25 (d,J= 2.1 Hz, 1H), 7.18
(d, J = 7.2Hz, 1H), 6.99 (in, 314 4 W =77, 1, 16.2 Hz, 2H) 3.51 (n,
1H, 3.07 (n, 31-1), 2.02 (n, 2H); 4290(M ). Exarrple 17

(1S. 35)-5"-Chl oro- 3- (hydr uxynet hyl -tetrahydrospirolii-earboline-1,3'-
indol 12" (11H)-one (11) 11 Conpound 11 nnyl be prepared according to Schenme C
usi ng the sanme or anal ogous synthetic te é:hnl gues and/or substituting with
alternative reagents. (1S ,3S)-5 '-Chlor 0-3- (hy dr o xy

met hyl ) - 2 Buhobhd eIyt stepar@Sicording th[ heiwa 0 bahd BR-shm or (ahalofhusasyathbidR (300
VHz, DIVBOdG) 6 10.49 (s, Il 10.45 (s, 11-1), 7.45 (d, = 6.9 Hz, 111),
7.33 (dd, tephiqges an Qf%lbﬁfutll}gﬂl%halwf?vwagefﬂ ), 7.07-6.91 (in, 411), 4.65 (t,
J =54 Hz, IH, 3.92 (in, 1H), 3.50 (t, J 5.4 Hz, 1H), 2.89 (in, 111), 2. 80

(dd J=150 3.6 Hz, 1H), 2.44 (n, 11-1); IVBSESE? n z 1?540 (MtH 1
Exarrpl e 18- ~Chioro-2 349-tetrahydrosp1ro[B -carboline-1, 3-indol 2°(1’H)-one: 'H NMR (300

o ‘1t gE butphed- L 81853~ TBtHY 16.48 (X8, % 27 @ DLW 9151 1u5 Pl I0l @z 8RI P13 1412?' i ndol
1H), 7.19 (d, J = 7.8 Hz, 1H), 7.09 (d, J = 2.1 Hz, 1H), 7.02 (m, 2H), 6.95 (d, J = 8.1 Hz, 1H),
3.59 (m, 1H), 3.12 (m, 2H), 2.80 (m, 1H); MS (ESI) m/z 324.0 (M+H").

Example 13
5°-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2°(1’ H)-one (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-dg): & 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, /= 8.4 Hz,
2H), 3.93 (m, 1H), 3.05 (d, /= 6.3 Hz, 1H), 2.79 (dd, J = 15.0, 3.6 Hz, 1H), 2.41 (dd, J = 15.0,
10.5Hz, 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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i ndol e1-1',10(21/, 3H) -di carboxylate (12) WD 20091132921PCTUEP20091053902

12 Conpound 12 nay be prepared according to Steps 1 and 2 of Schene C.

Di -t en- but yIV%® 2WPdHH213- net hyl- 2' - oxo- 4, 5- di hydr o- 2H- spi PEI/&P¥PI/é103, 4- bl i ndol e
-1,3 - indolel-1",10(21H, 3H) -di carboxyl ate: tH NI\/R (300 MHz, DMb0O-616): 6
7.71 (m 3H), 7.51 (dd, .1=8.6, 2.1 11 3 vgl-30 (m 2H), 6.99 (d, = 2.1
117, 111), 3.10 Om 211), 2.87 (m m 110. 1.63 (m III). 1.57 (s,
911), 1.33 (s. 911), 1.00 (d, J= M5 (ESI) ni/z. 597.0 (M+1().
Exanple 19 tert-Butyl HO

F- br ono- 3- net hy1- 2' - oxo- 3, 4, 5, 10- tetrahydr*b 2H-spi rol azepi no[ 3, 4-kl i ndol e-1, 3
- indul el-11(270- car boxyl ate (13) 13 8

Compound 8 may be prepared according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

5’-Bromo-3,4,5,10-tetrahydro-2H-spiro[azepino[3,4-b]indole-1,3’-indol]-2’(1’ H)-one: 'H
NMR (300 MHz, DMSO-dg): 6 10.58 (bs, 1H), 10.11 (s, 1H), 7.46 (m, 2H), 7.26 (d, J = 2.1 Hz,
1H), 7.16 (dd, J= 6.6, 1.2 Hz, 1H), 6.97 (m, 2H), 6.89 (d, /= 8.4 Hz, 1H), 3.46 (m, 1H), 3.01 (m,
3H), 1.98 (m, 2H); MS (ESI) m/z 383.0 (M+H").

Example 15 5’-Chloro-2,3,4,5,6,11-hexahydrospiro[azocino|3,4-b]indole-1,3’-indol]-
2°(1’H)-one (9)

Cl
5
H

9

A\
N
Ho

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-dg): 6 10.54 (s, 1H), 8.45 (bs, 1H), 7.47 (d, /=7.8 Hz, IH), 7.43 (d, /=
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-b]indole-1,3'-indol]-2'(1' H)-
one (10)
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Compound 13 may be prepared according to Schenme C. ten-Butyl
51- brono- 3-net hyl- 2' - oxo- 3, 4, 5, 10-t et r ahydr o- 2H spi rol azepi no[ 3, 4-bl indol e-1, 3
1- indol e] - MIM2eRPHoxyl ate: 1H NVR (300 MHz, DI MSO- d6PCTEPRHP/GFPEs 1]-1),
7.70 (d, J =7.5 Hz, | H), 7.64 (d,1= 7. 2 Hz, 111), 7.28 (m 3H), 6.83 (d, | =
2.1 Hz, 114), 6.74 (d, J 8.4 Hz, 1H) . (mCll H), 2.97 (in, 11-1), 2.82 (m
1H), 2.37 (m 1H), 1.65 (in, 1H) gT\1), 1.02 (d, J = 6.6 Hz, 3H); M
(ESI) tniz 497.0 (MH ). Exanple 8, 3S) - 5' - hr ono- 2' - 0X0-

, 2,2, 3,4, 9-hexahydr ospi rol P-ear bo |neo BBn i ndoI el- 3- earhoxylate (14) WO
20091132921PCTUTP20091053902 14 Conpound 14 may be prepared according to
Scheme C using the same or anal ogous syrtPheti ¢ techni ques and/or substituting

wi th alterdy

Met hyl (1S, Qo 16 BT Droparey, Ao o e AP B s ol B e ERS PARY 3 - ne
| ol el - 3- quslmd/erswmlmwmﬂtmvemag@@ d6) 3 10.60 (s, 1H), 10.54 (s,
1H), 7.50-7.46 (m 2H), 7.28 (d,J = 2.1 Hz, 111), 7.18 (d J= 7.8 Hz, 1H),
7.08-6.96 (m 2H), 6.90 (d, J = 8.1 Hz, 1H), 4.73-4.66 (m 111), 3.71 (s, 3H),
3.51 (d, X -Beizyl SHehloro, 4,53 00@ r{lddiro-2 H=spdroPazepimo (3,46 in dot)-1,32indB1| (X0 | HY- .1,

E ol ¢ 15, ks HEOMETI Vst B85 a0% 15 8 & yih TR droth o7 a4 Botthe- 1, 3 - n

dol el - 3- 729(m 1H), 7.25 (d, J = 2.1 Hz, 1H), 7.18 (d, J = 7.2Hz, 1H), 6.99 (m, 3H), 4.92 (dd, J= 77.1,
16.2 Hz, 2H), 3.51 (m, 1H), 3.07 (m, 3H), 2.02 (m, 2H); MS (ESI) m/z 429.0 (M+H").

Example 17
(15,35)-5'"-Chloro-3-(hydroxymethyl)-2,3,4,9-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-dy): & 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, J = 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-zert-butyl 5'-bromo-3-methyl-2'-0x0-4,5-dihydro-2 H-spiro[azepino|3,4-b]indole-1,3'-

indole]-1',102' H,3H)-dicarboxylate (12)
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ear boxyl ate (15)

the sanme or anal ogous synthetic techniques and/or substituting with
al ter nati ve W@ayahig2 PCT/EP2009/053902
Et hyl (131".3.5)-5"-brono-2'-o0xo0-1', 2,2, 3, 4, 9- hexahydr ospi rol1P-ear bol i ne-1, 3" -
i ndol el -3- carboxylate: 1H NVR (300 MHz, DWVS0-0: S 10.59 (s, 1H), 10.54 (s,

1H), 7.50-7.46 (m 2H), 7.29 (d, 1 2.1
7.08-6.96 (m 2H), 6.90 (d, | = 8.1 Hz
7.2 Hz, 2H), 3.47 (d, J = 6.9 Hz, G

11.1, 15.0 Hz, 1H), 1.26 (t4_=

(dd, =
(M EFIr

Met hyl (1S, 3R)-5" - ehl or o- 2- oxo- 1"
dol e] -3- earboxylate (16)

), 48:7/0-4.63 (m 1H), 4.18 (q,
B=(dd, J = 4.2, 15.0 Hz, | H),

Compound 12 may be prepared according to Steps 1 and 2 of Scheme C.

Di-zert-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: 'H NMR (300 MHz, DMSO-d): & 7.71 (m, 3H), 7.51
(dd, /=8.6, 2.1 Hz, 1H), 7.30 (m, 2H), 6.99 (d, /= 2.1 Hz, 1H), 3.10 (m, 2H), 2.87 (m, 1H), 2.16
(m, 1H), 1.63 (m, 1H), 1.57 (s, 9H), 1.33 (s, 9H), 1.00 (d, J = 6.6 Hz, 3H); MS (ESI) m/z 597.0
(M+H").

Example 19
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
DS
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]lindole-1,3'-
indole]-1'(2'H)-carboxylate: 'H NMR (300 MHz, DMSO-dg): & 10.33 (s, 1H), 7.70 d,J=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 (15,35)-5'-bromo-2'-0x0-1',2,2',3,4,9-hexahydrospiro[f3-carboline-1,3'-indole] -3-
carboxylate (14)

50

Hz, 3H); M5 (ES1) mz 441.0

15 Conpound 15 may be prepared according to Schene C using

H, 7.18 (d, 1- 7.8 Hz, 11-1),

1=
2. 87

, 2,2, 3,13, 9- hexahydr ospiro[ 3-earboline-1,3"-in



16 Conpound 16 may be prepared according to Schenme C using the sanme or

anal ogous synthetic techniques and/or substituting with alternative reagents.
Met hyl (1S, 3RYO 20&mi28Ho- 21- oxo- 17, 2, 21, 3, 4, 9- hexahydr ospPFHEROUEPWS! i ne- 1, 31-i
ndol el - 3- carboxylate: 1H NVR (300 MHz, DMSO-cin): 5 10.59 (s, 1H), 10.54 (s,
1H), 7.50- 7.46 (m 2H), 7.28 (d, J 2.0\ Hz, 1H), 7.18 (d, J = 7.8 Hz, | H),
7.08-6.96 (in, 211), 6.90 (d, J = 8. 4.73-4.66 (m 114), 3.71 (s,
3H), 3.51 (d, J = 6.9 Hz, 1H), 3. 39, 15.0 Hz, 1H), 2.88 (dd, J=
11.1, 15.3 Hz, 1H); Ms (ESI) 1th viK

Et hyl (15, 3R) - 5Lehl or 0- 2' - oxo- F. 2. 273 exah)
drospi ro[ 13- earbol i ne-1, 3" -i ndol e] - 3- pboxyl ate (17) o, '")-- 0 17 Conpound
17 may be prepared according to Schenme C using the sane or anal ogous synthetic
techni ques and/or substituting with al t dfnati ve reagents. WO

200911329%1381@5’@%21141&1%9/% $2pARd according to Scheme C using the same or analogous synthetic

techniques and/or substituting with alternative reagents.

Methyl (15,35)-5'-bromo-2'-0x0-1',2,2',3,4,9-hexahydrospiro[-carboline-1,3'-ind ole]-3-
carboxylate: "H NMR (300 MHz, DMSO-ds): & 10.60 (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 = 8.1 Hz, 1H),
4.73-4.66 (m, 1H), 3.71 (s, 3H), 3.51 (d, J = 7.2 Hz, 1H), 3.08 (dd, J = 3.9, 15.0 Hz, 1H), 2.88
(dd, J=11.1, 15.2 Hz, 1H); MS (ESI) m/z 427.0 (M+H)".

Example 21
Ethyl (15,35)-5'-bromo-2'-0x0-1',2,2',3,4,9-hexahydrospiro[3-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[-carboline-1,3'-indole] -3-
carboxylate: 'H NMR (300 MHz, DMSO-dy): § 10.59 (s, 1H), 10.54 (s, 1H), 7.50-7.46 (m, 2H),
7.29 (d, J =2.1 Hz, 1H), 7.18 (d, J = 7.8 Hz, 1H), 7.08-6.96 (m, 2H), 6.90 (d, J = 8.1 Hi, 1H),
4.70-4.63 (m, 1H), 4.18 (q, /= 7.2 Hz, 2H), 3.47 (d, J = 6.9 Hz, 1H), 3.08 (dd, /=4.2, 15.0 Hz,
1H), 2.87 (dd, /= 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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Et hyl (1S, 3R) -5Lehl oro-2' -ox0-1', 2, 2", 3, 4, 9- hexahydr ospi rol13-earboline-1,3" -in
dol el- 3- earboxylate: H NWR (300 Mz, DM5O-d8): 6 10.59 (s, | H), 10.54 (s,
1H), 7.50-7.V@2(0M13224)  7.29 (d"/ = 1.8 Hz, 1H), 7.18 (HCTEPZPORISEYP? 1H),
7.08-6.96 (m 2H), 6.90 (d*/ =8.1 Hz, 11-1), 4.70-4.63 (m 11-1), 4.18 (q, J
= 7.2 flzExapmple2 47 (d, = 6.9 Hz, 111), 3.07 (dd, J = 4.5, 15.2 Hz, 1H), 2.87
(dd, = ThidyprlS: G188m) Lhhorolr 302,28 FoFictulfinosHib 2RI Shabletz 4410
(1S, 3R) - Skeaidoayiatel1fhydr oxynmet hyl ) - 2, 3, 4, 9-t et rahydrospi rolP-earboline-1,3'-in
dol]- 2.(1111)-oue (18) 18 Conpound 18 may be prepared according to Schene C
usi ng the sanme or anal ogous synthetic techni ques and/or substituting with
alternative reagents. (1S, 3R) -5 -Chlore-@-(hyd roxy nethyl)-2,3,4,9-tetra
hydros piro [13-carboline-1,3 -indollrawW3dke: LH NVR (300 MHz, DMVBO-d6): 6
10.49 (s, 1H), 10.45 (s, 1H), 7.45 (d, /J= g.9 Bz, 111), 7.32 (dd, I = 2.1, 8.3
Hz, Ili), 7.17 (d, J =7.2 Hz, 1 T®6-6.92\(m 411), 4.64 (t, J = 6.0 Hz,
tH), 3.95-3.86 (m 111), 3.49 (tz H, 2.90 (d, J =6 Hz, 1H), 2.80
(dd, J = 3.9, 14.9 Hz, | H, 2.45-2.40*?mu 114); M5 (ES1) nilz 354.0 (MtH) +
Exanpl e 25

5' -Bronp-1', 3-di net hyl-3. 4,5, 10-t et rahyds6o- 2H spi r ol azepi no[ 3, 4-b]i ndol e-1, 3' -

i ndol | - 2% one (1 19, WD 20Q9/ 132921PCT/ EP2009/ 053902 Conpound 19 be

or epar ea SCARPURDLS P13 Se REAG eI E b ieaiia. QB B5.C Bones patete

t echni quesecAfidie@randubsbititutingngithdlichatl ¢ agats. ve reagents.

5' Brono-1', 3-di net hyl -3, 4,5, 10-tetrahydro-2H spirol azepi no[ 3, 4-bl i ndol e-1, 3" -i
ndol | - 2% one; NMR (300 MHz, DVBO-d6): 39.99 (s, 1H), 7,56 (dd, J 2.1, 8.6 Hz,
IH), 7.48MeéhflS  (15,3R)-5'-chloro-2'-oxo-1'22,2',3,4,9-hexahydrospiro[B-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),
7.28 (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 (ESD) m/z 427.0 (M+H)".

Example 23
Ethyl (15,3R)-5'-chloro-2'-0x0-1',2,2',3,4,9-hexahydrospiro[B-carboline-1,3'-indole]-3-
carboxylate (17)

o)
-0

@9&@&
No N
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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(m 1H), 7.30 (d, "T= 2.1 Hz, 1H), 7.16-7.13 (m 1H), 7.07 (d, J= 8.4 Hz, 111)

7.02-6.92 (in, 2H), 3.93- 3.85 (m 1H), 3.21-112 (m 4H), 293-2.84(m 211),

2.11-1.99 (iWO20091329211, 71-1.59 (in, 1 H), 1.03 (d, J = SCYEPRIYEEY2 M5 ( ES1)

nilz 413.0 (MtH)t Exanple 26 (4S, 68) 5'-ehlo ro-6- (hyd r oxy

met hyl ) - 3 E8hd, 7- t d1¥,3Rh§ cchlarepy'-ono-lk3, él'a’z@?ﬂ:esalwﬂpgsplrd[ﬁaearhomlq-haoinldorel-ﬁ 11)- (e

(20) 20 Conpoun e i nme or
ORRHAR: IR (FRUBLEDRURO-AECOLEITE, 19, FEPEIF A dPhas 05

anal ogous “SYNthétT c tec |ques a ‘einati v gents.
(4S, 6S) - 56Q9NH,07 ¥ 0-86HNYYr DXY (bt/hyT 3 +B, SHE, 708€06 ahyZ)0EPD (4 Jf + 8ildAZd H)4, 5- c|

DY) P4 02 &g 8ol Sy BE 2ty s A VR . SR O 3 300501

11-1), 6. 98),(R7 (dd, /= 91.Ha,5.01H), 1 H4,. 1160m,J L Hp Hz331858m; MENESILmAN4( dd{M+H)= 15. 3
Hz, J = 4.2 F&, 1H), 2.61(m 1H); Ms (BSI) nilz (M 11). Exanple 27
tert-Butyl -5 -h romp-3-nmethyl-2'-ox0-1',2,2',3,4.5-h ex a hy dro-10Hspiro

| aze pin ka fi-o4bi i ndol e-1, 3" -i ndol el- 10- ear boxyl ate (21) WO
20091132921PC?UTP20091053902 21 To a solution of conpound 1 (10 ing, 0.025
mol ) in @SBRI HIdexmEtydnexypaetieynd.$.4i%tetrabixdrospirdBreprkatined, Y Indplh, 0. 05
nmmol ) and q {ber% Bgtyl di carbonate (5.51 ng, 0.025 mml ). The resulting
mxture iS°'S rre& 60 hours at room tenperature under argon atnosphere and
then concentrated to dryness. The residue is subjected to flash colum

chromat ography (silica gel, hexanes: EtO0Ac, £0:1) to afford conpound 21(3.3 nyg,

44% as white solid. cl

Sheu®
NOAN
H
18

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

techniques and/or substituting with alternative reagents.

(18,3R)-5'-Chloro-3-(hydroxymethyl)-2,3,4,9-tetrahydrospiro[B-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, J = 2.1, 8.3 Hz, 1H), 7.17 (d, J = 7.2 Hz, 1H), 7.06-6.92 (m, 4H), 4.64 (t, J = 6.0
Hz, 1H), 3.95-3.86 (m, 1H), 3.49 (t, /= 5.7 Hz, 1H), 2.90 (d, / = 6 Hz, 1H), 2.80 (dd, /= 3.9,
14.9 Hz, 1H), 2.45-2.40 (m, 1H); MS (ESI) m/z354.0 (M+H)"

Example 25

5’-Bromo-1°,3-dimethyl-3,4,5,10-tetrahydro-2H-spiro|azepino[3,4-b]indole-1,3’-indol]-2’-
one (19)
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tert-Butyl-5 -brono-3-nethyl-2'-oxo-11, 2,2', 3, 4, 5- hexahydr o- 101/ - spi r ol azepi no
[3,4- blindole-1,3" -indolel- 10 ear boxyl are: NMR (300 MHz, DMSO-d6): a 10.17 (s,
1H), 7.81 (()WOJOWIQ?ZF Hz, 1H), 7.62 (dd, J = 8.7, 2.1 HPCUERAPINSFN29 (d, J =
6.9 Hz, 1 7.30. (d, = 2.1 Hz, . - 9.0 Hz 699m211)
3.78 (m %mffunds“ﬁgla(izf Piepyed aﬁwé%k%fﬁ 5?1}%16)8 using %ﬁnemanglfg%@ se/ﬁt.h@tm)
]Iéx S7 |(S zgel:ﬁﬂlquék 208 of ibstkmbhgbuitizaltedtDivdoRAgenS (PSI) try': 497.0 (M-Hi.

anpl e
5'-Bronmp-1', 3, 10-trimethyl-3, 4,5, 10-t et rahydro-211-spi rol azepi no[ 3, 4- b] i ndol e-
1,3' -indols} ﬁ%mesfdmh 224,503 Ry dirh 20- N dote 1B RAZB. Mol ) i
dry DMF (0.4 nL under ta? on atrr%s )‘grre |S§Hz;mg£%B ﬁi‘ . erjr;g ( 93 nol ) at

room t enpenest b MRI'@@OSWI{Q@MEOH@:&PE%‘) Gati). reg (dé 4t 1158§t}|12hr1éﬂ T.0% - R

m nutes a a9 s _a i e, en
added to {(rﬁe réact %?%E%rlﬁEQSWﬁ%{elﬁzr@& stlgrﬁ%qﬁgmdg%% e%mone
hour at rddh 3.8hperidiud.8l-3TRémy €Ak 2id%8. 4 (xt, 3He, 2.6l -t.ARtmcldhc et 110doh, f d1)dr yness
and wat er er is extracted with Et0OAc (3 x 15
m.). Thelg’ég%%e%l%ﬁfgﬁ%%d%%%@e”fg?? R o e (20 nil.), dried
(Na2804) and concentrated in vacuo. The residue is subjected to flash colum
chr onmat og&gg% (silica gel, hexaries:EtOAc, 8:2) to afford conpound 22 (10.3
ngy, 64% 1%%® solid. WD 2009/ 132921PCUEP20091053902

5' - Brono- lds &)@thfo'kérﬁi(ﬁyﬂmﬁyrﬂetﬁyﬂ-@ﬂ@?-i@rﬂlﬁ&df&pﬁ‘bhﬂﬂd’zﬂﬂ 5-c]pyridine-4,3'-

azepi no[ 3, 4- bl]lndole 1 (i "H)y-one:NWR (300 MHz, DMSO-d6): 6 7.57 (m 2H),
7.25 (d, 1indp Hzﬂ)ﬂlrlb(")? 16 6.98 (m 411), 3.74 (m 1H), 3.24 (s, 31-1), 3.01
(d, J= 5.7 Hz, 1ii), 2.96 (s, 3H),2.88 (m IH, 2.02 (m 1H), 1.63 (m 1),

1.00 (d, 1=6. 6 Hz, 31-1); M5 (HSI.) mlz 425.0 (mt1-0. Exanple 29
5' 43r ono- 10- [ ( 3- br onbphenyBear bol | y1J- 3 n8?hy1-3,4,5,10-tetrahydro-2FLspiro
[ @azepi nol3, 4-bl indok-1,3 -indoll-2"( 1(23)

20

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

techniques and/or substituting with alternative reagents.

(45,65)-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 =
8.4Hz, 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'-ox0-1',2,2',3,4,5-hexahydro-10H-spiro[azepino[3,4-
b]indole-1,3'-indole]-10-carboxylate (21)
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23 To a solution of conmpound 1 (30ng, 0.076mml) in dry dichloronethane (0.8
m.) is added triethylamne (31.48 tiL, (1228 nmol ), 3-bronp-benzoyl chloride
(59.8 }EL, OYAz®WIy 1) and 4- di met hyl ami nopyri di ne (13POTERYYG3%14 mol ).
The resulting mxture is stirred for 16 hours at roomtenperature and then
concentrated to dryness. The residue is2dubjected to flash colum

??_gogahgg%a ol E)Iniéﬁl%?rg d. 1d(/01r9§/,° . r(r:lmio irrlle(fr(}zliglec}sll)oromet ane?&g Clg)n}:s)oaldgd 23

SLBr ono- 1@ietfydanhine (e m@mxoasaﬁllﬁonwhh -d3taneiutyl 1dichrbonatel@-5h ehg ahyxl emdi}: SPhe ol azep
i nol3, 4-bli ndol e-1, 3 -i ndo(lll - % H)-one: 11.-1 NMR (300 MHz, Pgl\/lsc‘}ng%:

(310. 44 (&esuliipg miytueeris syrred fgy 6 ogs # doom Lérperatyg unifm)argOﬁ YrpogRpere-ang thery
1H), 7.75 c&g:egtrat&l tb esi H)Fhe Yosfifle ﬁsdﬁ}b}ectedao ﬂas}ch;lutlﬂB ,chl‘d‘rr{]ﬁogr h§Qs1(1 d= 8.1
Hz, 2H), 7.34 (d, J= 1H), d, J=7.5 1 Om 2L1y, 3.63

(nn, 111) hegnesEBmc, a%)toszeré cewpoqqq)ll( Sgws, G0 m)vﬁltels 6 (m 11-1), 1.12 (d,

J =6.6 Hz, 31-0; M5 (ESI) mlz 580.0 (ML+1-1+). Exanple 30

5'-Bronmo-3-nmethyl -10-1[4-(trifluo ro methoxy)pheny 11 sulfonyll-3,4,5,10-tetra
hyd ro-2 HzpBnol-a2zbysimmo}-methyh2i-axiol 'e,2',334,5-hexidydr@1(H-spiroloppifdadp- WO

20091132924 B¢ A PFR2A0R 1938 20 oxylafe: MR (300 MHZ, DMSO-dy): 5 10.17 (s, 1H), 7.81 (d,
J=87Hz, 1H), 7.62 (dd, J= 8.7, 2.1 Hz, 1H), 7.49 (d, J = 6.9 Hz, 1H), 7.30 (d, J = 2.1 Hz, 1H),
7.15 (d, J = 9.0 Hz, 1H), 6.99 (m, 2H), 3.78 (m, 1H), 3.15 (m, 1H), 2.86 (m, 1H), 2.03 (m, 1H),
1.65 (m, 1H), 1.57 (s, 9H), 1.05 (d, J = 6.6 Hz, 3H) ppm; MS (ESI) m/z 497.0 (M+H").

Example 28
5'-Bromo-1',3,10-trimethyl-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]indole-1,3'-indol]-
2'(1'H)-one (22)

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
is 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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To a solution of conpound 1 (20 ng, 0.05 nmmol) in 0.5 nE of dry

di chl orot net hane is added triethylamne (14.0 tit, 0,101 rnnol), foll owed by
4-(trifl uor oHeeNOXIIHenzenesul phonyl chloride (20.6 M., POTEPDOY4BNS] ) and

4-di net hyl am nopyridine (12.3 ng, 0.101 nunol). The solution is stirred for 16
h at room5t-Brpeo-dt, 3l @ tuimetayl-34 Golrh- tatrabgpheﬁféspiﬂrdiezw,ﬂ-@ﬁndﬁlﬁluﬁr'éndoi]-
concentra 0, dr i, S t to.fla

chr omat ogtrzap C61 um ﬁﬁ@%( Ps“?zdlﬂ@g%%?ngﬁgl (?1951%}317% @’ 98142 ?ﬁ)’ 7.16-6.98

5LBr ono- 343474 (th; 1My 3t (4, BHYGr@n@s hesy) b e ay, . %uasﬂHDyZ_EBS &ndih), 202 1@t r ahydr

&végs%e[ ,11063(?113)41@%('(13?1%‘8(@ §ﬁ %—?ﬁg’"&z’ﬁ%g’ﬁ&%‘ V. 1—Ng/Ro(E|go ?”J)Z 7.73

(dd, J-218 , 7.65 (d,./ = 8.7 Hz, 2H), 747(d,1:7.5Hz,1H),
731(d121 713(d81|—|z 1H) 7. 05- 6.93 (m 2H), 3.48-3.38 (m
11-1), 3. aB’PGFZi(m 1H) 2.83-2.74 (m 1H), 2.03-1.95 (m 1H), 1.65- 1.57
(ni, 1H), SO-B?’(?m(v-(iO fholpfen rbo Exdth 193der spi ff-31

5LBr onp- 10- tneﬂﬁox Hﬁe ﬁ’cé%rbbg(?g/]@l - 3- ymhgi 0 gt49h %%ft?%ggro 2H-spiro
[ azepi no[33,4- b}ldﬁe‘dl% OHC? Hd)-pnex28) j f) - one (25) 25 Conpound 25 may be
prepared using the sanme or anal ogous synthetic techniques and/or substituting
with alternative reagents as descri bed above in Exanple 30. WO
20091132921PCTUTP20091053902
SLBronp- 19- 1( 4- met hoxyphenyl ) ear bo
zepi nol3, 4-bl i ndol e- 1, 31-i ndol | - 2WH) eQ
(s, 1H), 7.80-7.75 (n, 2 H), 7.72 (s h
7.50 (d, J =6.9 Hz, | H), 7.33 8% 1. 84Hz7 1H), 7.18-7.13 (m 1H),
7.06-7.02 (m 3H), 7.01-6. 96 (in, ), 3.84 (s 3H), 3.72-3.65 (m 1H),
3.24-3.14 (in, 1H), 2.88-2.79 (m 1H), 2306-1.95 (n, 1H), 1.74-1.62 (m 1H),
1.17 (d, J = 6.6 Hz, 31-1) ppm M (ES1) rnilz 531.0 (Mr1-1) +. Exanple 32

(I R, 3S) - 9-Tp3 setitmmpeiopyippusd 1 dRfrog,ol.8Zmendly lin dry3dighloromrsthent Y&iB aslpi so{ddd&! ear bol

ine-1,3" - kARl ]imng (hUD s 02k 38hot), 3-bromo-benzoyl chloride (59.8 L, 0.456 mmol) and 4-

dimethylaminopyridine (13.9 mg, 0.114 mmol). The resulting mixture is stirred for 16 hours at

-3 rret y1-3,4,5,10-tetrahydro-2H spirol a
: VR (300 MHz, DMSO-d6): 6 10.4
5(dd.J:18 8.7 Hz, 1H),

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-blindole-1,3'-indol]-2'(1' H)-one: 'H NMR (300 MHz, DMSO-ds): & 10.44 (s, 1H), 7.97 (s,
1H), 7.92 (d, J= 8.7 Hz, 1H), 7.81 (d, J= 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, J= 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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26 Conpound 26 may be prepared using the sanme or anal ogous synthetic

techni ques and/or substituting wth alternative reagents as descri bed above in
Schenme E. WO 2009/132921 PCT/EP2009/053902

(1R, 3S)-9-(3-am nopropyl)-51-chl oro-3-nethyl -2, 3,4, 9-tetrahydrospiro[ P-car bol
ne-1,3'- indoll-2"07/)-one: 111 N 4 DMSO-da): 5 11.81 (bs, 1H), 11.22
(bs, 1H), 10.95 (bs, 1H), 7.93 (s, (. 67 n1 IH, 7.61 (m1H), 7.50 (m
2H), 7.45 (m 3H), 4.41 (bs, 1H), 3.dg ’ g3.47 (m 1H), 3.17 (m | H,
2.78 (m 3H), 1.16 (in, 3H); M (Eﬁ ﬁ .2 (Ma-H) 1. Exanple 33

N (3-1(1R, 35)-5" - ehl oro- 3- net hyl IH, 27 3, 4-tetrahydrospiro[ 13- ear bol i ne
-1,3 -indol19(21-1)-yl I propy |) aee nlde (27) WO
20091132921PCTUTP211091053902 27%“@onpound 27 may be prepared using the sanme
or anal ogous synthetic techniques |d/ori§ubst|tut|ng with alternative reagents
as descri bed above in Schene F.

N43- 1( 1R, 38)a &lutdil @Tmnﬁemmlthyz(}ﬂg, @&:Dfrﬂﬂql?ih, CBS 4nlt ef d@hiichl@smicthahpisealdbd] |ve 1

gl-li?)n((jgl | QéﬁZ ﬁ'qg‘x] Lp %%yl 1 ac ngaole fol ‘j)w_ed 8b¥) rlﬂli(ﬁ"yggt}l?ggébctr%?n]ég%q?ong'
(m 3H), 4nRAdE Mo. éITDL,, 031212m£nm) dnkd) 4- df‘meé&?yla(xﬁhoéylfmlne&lﬂ fng, 0:108- erBi)ZThé-H)

2.78 (m 311 178% 311), 1.16 (d, J = 8.0 klz, 31-1); Ms (ESI) trtiz
437.3 ( M+IS|?1|” 10rE5§§H’f5F fo\g 46h at room femperature under argon atmosphere. The reaction mixture is

(3S, 11alS)prefihid &5 ddnds; qihér%ﬁlhk(lmlgctur@ is dubjocted bl Blsh Q‘:BM&Q(?Q?&Hh?I dongel & 3, 5' -
1, 3loxat ol 0131, 41: 1, 6Ipyrido[ 3, 4-b] i ndoll- 2{111) one
afford compound 24 9.1 mg, 9%)

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: 'H NMR (300 MHz, DMSO-dy): & 10.1 (s,
1H), 8.17 (d, J=9.0 Hz, 2H), 7.83 (d, J = 9.0 Hz, 1H), 7.73 (dd, /= 2.1, 8.7 Hz, 1H), 7.65 (d, /=
8.7 Hz, 2H), 7.47 (d, J = 7.5 Hz, 1H), 7.31 (d, J = 2.1 Hz, 1H), 7.13 (d, J = 8.1 Hz, 1H), 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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28 To a solution of conmpound I (15 ng, 0.04 mmol) in the m xture of

di chl or onet hane: 2, 2- di net hoxypropane (1 nL:0.5 m.,) is added catalytic
anmount of py¥? & t#M1p-t ol uenesul fonate at room t enper aPGFEP20THE3Nésul ti ng
m xture is stirred for 16 h at anbient tenperature and then concentrated in
vacuo. Th@'-Begneil@-[(4smethpidiery])cavbdnylshmediylrdn, slr-strahydioaddhypigeliak¢pino-gel |,

10% 40% AG I 1) hex )y af fon NLE 14, 429 a i dhE lid.
(38? 11a1%)53’%-3@i1@?gie"sﬁhg’}j-zdﬁon%ﬁ’@eiﬁﬁgﬁ?ll' , ?%gpﬂéé{'?é’éhﬁﬁ‘%?p?‘?’éﬁgﬁ% e-3, 51-
11, 3loxaz Ghod B, 12 (s, BApYr65dad.3] 2118 BAdH, [1HR(TLI0L)s dres.9 Hi, THNVR3(BO0=NKE,

7 e (o St f o, T ol SRRSO I8, P snb R AR I

1H), 7.07-18),504-h4 &h1)H), 6.9, 10(m,JI 1B, 8.08-1195, (nl HH), #703.60 1o, 1H),,1.87 4B3JEM

6[151%,ES!zj9%6(2151%5%1)@%&8@)1&%%%3@%3@,J= 15.0, 3.9 Hz, 1H), 1.29 (s, 6H);

3- Met hyl -5' - phenyl - 3, 4, 5, 10-t et r ahydr o- 2/ 1- spi rol azepi nol3, 4-blindole-1,3 -ind
ol -V(1 '"H-one (29) Ph 29 A m xture of compound 1 (7 ing, 0.018 mnol),
benzenebo®dAMelea¥i d' (2.6 ny, 0.021 mol) and

tetrakis(t{a <\9)z WolatatYalalMial-) ek lhi . C i i G&r
ni L)/ aquet(g{JRs’Q egln\lwsodi uﬁlmd{}?afgg%g?gq{s%tfiﬁt?2’3’9?8Qggyrgf?£$£&[§tc?rr%ef132)3r 20

m nunt es iindodl-2H{1CH pore/@0Y eact or at 130 'C. Afler being cooled to room
tenperature, the reaction mxture is extracted with ethyl acetate (3 Y 10 nl).
The conbi ned organi ¢ phases are dried over sodiumsulfate and concentrated in
vacua. The residue is subjected to flash ol um chromat ography (silica gel,
30% Et OAc i n hexanes) to afford conpoupd” (2¢3 ng, 33% as white solid.
3-Met hyl -5' - phenyl1-3,4,5, 111-tetr _,r ol azepi nol 3, 4-blindole-1,3 -ind
ol -V(PH) - one: 1li NWR (300 MHz, 36710.39 (s, 1H), 9.34 (s, 111),
7.77 (m 1H), 7.59 (m 211), 7.42 (nﬁ,ﬁ 7.29 (q, | - 7.5 Hz, 1H), 7.16 (m
1H), 6.99 (d, 1=7.8 Hz, 1H), 6.95 (m[ 2H), 3.92 (in, 1H), 3.16 (m 1H), 2.91
(m 11-11, 2.11 (m 1H, 1.67 (inuNH), 1.06 (d, | = 6.6 Hz, 3H; M (ESI)
nil: 394.0 (MKkli).. Exanple 36

3-Met hyl -5L14-(trifluoronel ksl)phenyl|-3264,5, 10-tetral | ydro-211-spiroi azepi no[

3, 4-bli ndel glofhd bE9RY 18 frepardd 2 9HF the3me VP AA0INA 4R THIRZRY 1023902

substituting with alternative reagents as described above in Scheme F.

(1R,35)-9-(3-aminopropyl)-5'-chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-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,3S)-5'-chloro-3-methyl-2'-0x0-1',2',3,4-tetrahydrospiro[B-carboline-1,3'-indol]-
9(2H)-yl|propyl}acetamide (27)
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30 Conpound 30 rmay be prepared using the sane or anal ogous synthetic

techni ques and/or substituting wth alternative reagents as descri bed above in
Exanpl e 34. VBORPMZPA- (trifl uoromet hyl)phenyl]-3, 4,5, 10PEEEPHAYEPY2 2H-spiro

| azepinol 3,4-bl ludo le- 1,3 -indell-T(1W-(nme: 11-1 NVR (300 MHz, DVMSO d6): 8
10.48 (s, 1H), 9.96 (s, 1H), 7.84 (s, 11-1), 7.81 (s, 111), 7.75-7.66 (m 3H),
7.53 (d, 1= 1.8 Hz, 111), 7.47-7.44 ( L 7°18-7.14 (m [-1), 7.03 (d, | =
8.1 Hz, I1-1), 6.99-6.91 (m 2H), @1 i), 3.21-3.12 (m 1H),
2.96-2.87 (m 111), 2.15-2.08 (m 1.61 (m 1H), 1.06 (d, I= 6.6Hz,
3H); NB(ESOni/z 462.0 (M F Exanpl H
3- Met hyl -5' - (4- phenoxyphenyl ) -3, 4, 5,1]0-t et rahydr o- 2H- spi r ol azepi nol 3, 4- bl i ndol
e-1.3" - |ndoII-2 (17-1)-nte (31) HN31 Conmpound 31 may be prepared using the
sanme or anal ogous synthetic techni erhes and/or substituting with alternative
reagents as descri bed above in Exanpl e 34.

3-Met hyl -5. - (4- phenoxyphenyl) 3, 4 5 10- 2@trahy (I ro 2H- spi ro |l azepino [ 3, 4-bl
i ndol e- 1,

(s, 1H), Og]fOL}[‘l(ggy (rﬁ?y %e repare% using (the sam'\é_&of ana gous ynthetlc Qeczhm(qués alﬁg/br 9. 94

substituting with alternative reagents as described above in Scheme F.

N-{3-[(1R,35)-5'-chloro-3-methyl-2'-0x0-1',2',3,4-tetrahydrospiro[B-carboline-1,3'-indol]-
9(2H)-yl|propyl}acetamide: 'H NMR (400MHz, DMSO-d6): § 10.65 (s, 1H), 8.13 (s, 1H), 7.67
(m, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.34 (m, 2H), 7.08 (m, 3H), 4.07 (m, 1H), 3.72 (m, 1H), 3.47
(m, 1H), 3.17 (d, /= 4.0 Hz, 1H), 2.78 (m, 3H), 1.78 (s, 3H), 1.16 (d, J = 8.0 Hz, 3H); MS (ESI)
m/z 437.3 (M+H)".

Example 34
(35,11a'5)-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'5)-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: 'H NMR (300 MHz, DMSO-ds): & 10.49 (s, 1H),
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311), 7.47-7.35 (m 4H), 7.17-7.10 (m 211), 7.04-7.00 (m 511), 6,97-6.91 (m
2), 3.98-3.84 (m Ili), 3.21-3.12 Om 111), 2.96-2.86 (m 11-1), 2.14-2.07 (m
1), 1.72-1, 6%02MP1329211)  1.06 (d, J = 6.6 Hz, 31-1); MSPCEERRAUS3INZ6. 0 (M-H) h.
Exanpl e 38 WD 20091132921PCUEP21109/ 053902 5LChl or o- 6- met hoxy- 3, 3- di met hy1- 2
4, 9- tet 1 ahy.45 d GBI T451F, £artoHrnl])1735 (dhdat §.1.2.4 He: HY): 70/dd(82).5 Hz.Gobpound

32 may be d n _ :

hl or o- 6- mﬁ%@?@ ﬁgﬁon%&lﬁy%ggg%qglm(?(a "hy r3o453pmr (‘)2HI) 2:97(d,J=63 Hz, 1H),

P- car bol i A861dB =i IhdpB]o-I24 11, 195, 6HD); MSNBRY) (300 MHM+DVEO- d6) : 8 10.5 (s,

1H), 10.3 (s, 1H), 7.27 (dd, J= 2.1, 7.2 Hz, 1H), 7.05 (d, 1=8.7 Hz, 1H), 6.99
(d, J =2.4 Hz, 1H, 6.94 (d, = 2.4 Hz, 1H), 6.89 (d, J = 8.4 Hz, 1H), 6.66
(cid, I —E&aﬂn le6153 Hz, 1H), 3.75 (s, 3H), 2.71 (g, 1= 12.3 Hz, 2H), 1.30 (s,
314), 1.2 l\% l’Z§E81 n12 382. 6,(I\/},H—|)I. _Exan;f)l e 39 . ,

5%Chl or o- 8; e'i!w lh‘gﬁfy 54 0getrdydeprg il #2s pimo Bat-Blindales] 3 -ndofidid D (1
"11)-one (A3dR9)

Ph
CrhAs
N
HO” °N
H
29
A mixture of compound 1 (7 mg, 0.018 mmol), benzeneboronic acid (2.6 mg, 0.021 mmol) and
tetrakis(triphenylphosphine)palladium (2 mg, 0.002 mmol) in DMF (2 mL)/aqueous 2 N sodium
bicarbonate solution (0.5 mL) is stirred for 20 minuntes in a microwave reactor at 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-dy): & 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, /= 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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33 Conpound 33 may be prepared using the sane or anal ogous synthetic
t echni quesand/ or substituting with alternative reagents as descri bed above in

Exanpl e 37. VBO2@HBPY- 3, 3-d i net hyl -

(s, 1H),
8.1 Hz,

1.30 (s,
7-Chloroisatin WD 20091132921PCT

1H), 7.05-6.99 (m 3 H)

7.44 (d, J= 7.51 Hz,

3H), 1.29 (s, 3H); M ( +. Exanple 40

20 Cl

30
Compound 30 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-(trifluoromethyl)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-dg): 6 10.48 (s, 1H), 9.96 (s, 1H), 7.84 (s,
1H), 7.81 (s, 1H), 7.75-7.66 (m, 3H), 7.53 (d, J = 1.8 Hz, 1H), 7.47-7.44 (m, 1H), 7.18-7.14 (m,
H), 7.03 (d, /= 8.1 Hz, 1H), 6.99-6.91 (m, 2H), 3.98-3.86 (m, 1H), 3.21-3.12 (m, 1H), 2.96-2.87
(m, 1H), 2.15-2.08 (m, 1H), 1.73-1.61 (m, 1H), 1.06 (d, J = 6.6Hz, 3H); MS (ESI) m/z 462.0
(M+H)".

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

sw@
aH
31

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-spiro|azepino[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, J = 6.6
Hz, 3H); MS (ESI) m/z 486.0 (M+H)".

Example 38

61

2,3,4,9-tetrahyd ro8pT/ERPPLEEE hi pl i ne-
1,3" -indoll-T(1 7-/)-one:1H NVR (300 NHz DMSO-d6): 6 10.55 (s, 1H), 10.51

: J =21, 8.4 H, 1H), 7.17 (d,
111), 2.74 (g, 12.3 Hz, 1H),

1=



The title conmpound nay be prepared according to Schene E. 7-Chloroisatin: |IFl
NVR (300 MHz, DVS0-4,5): 8 11.45 (s, 1H), 7.67 (dd, J = 0.90, 7.95 Hz, 1H),
7.49 (dt, JWOBWI1RIA Hz, 1H), 7.08 (dd"/ = 7.50, 7.78 FﬁT/ER’H?S‘/OSR}BZ(ESl)rﬂz
180.0 (M+Hf. Exanple 41 5- Met hoxyi satin The title conpoun repared
2ccor di ng SH-EHBE MBS ARG Lhdd retrah st OgRit Bp B 1ed TR GUES. and) of
substituti HQ ﬂlth alternative reagents. 5-Methoxy-isatin: NVR (300 M—|z,
D1V1SOd6) é 0.83 (s, 1H 7.19 (dd, J = 2.7, 8.6 Hz, 1H), 7.08 (d, J 1.8 Hz,
1H), 6.85 (d, | =8.7 Hz, 1H), 3.75 (s, 3)-1); M5 (ESI) nilz 178.0 (M+Hr.
Exampl e 42 6- Met hoxy| satin WO 20991132921PCTUTP20091053902 The title conpound
may be prepared according to Schen® he sanme or anal ogous synthetic

t echni ques and/ or substituting withSatternafive eagents 6 N et hoxyi sati n:
111 NMR (300 MHz, DMBO-d6): 6 10.96 (s.B=1 .49(d J =8.4 Hz, 11-1),
6.59 (dd, J = 2.4, 8.4, 1l-1), 6.40 (d, JN¥E2&K Hz, 1H), 3.88 (s, 31-1); M5
(ES1) tn/.7 178.0 (M+H)t.

32
Compound 32 may be prepared according to Scheme D.

5'-Chloro-6-methoxy-3,3-dimethyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-
one: "H NMR (300 MHz, DMSO-dg): 8 10.5 (s, 1H), 10.3 (s, 1H), 7.27 (dd, /= 2.1, 7.2 Hz, 1H),
7.05 (d, J =8.7 Hz, 1H), 6.99 (d, /= 2.4 Hz, 1H), 6.94 (d, / = 2.4 Hz, 1H), 6.89 (d, /= 8.4 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[B-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[B-carboline-1,3'-indol]-2'(1' H)-one: 'H
NMR (300 MHz, DMSO-dg): 6 10.55 (s, 1H), 10.51 (s, 1H), 7.44 (d, J= 7.51 Hz, 1H), 7.28 (dd,
J=2.1,84Hz, 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, /=
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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Exanple 43 7-(Trifluoronethyl)isatin The tide conpound may be prepared
according to Schene E using the sane or anal ogous synthetic techni ques and/ or
substi t uti ngvVAPOKN1BRPer nat i ve reagents. 7-(trifl uoronmet RYFEFPHEYISA021H NVR (300
MHz, DMSO-d6): (3 11.44 (s, 1H), 7.85 (dd, J =8.1 Hz, 1H), 7.78 (d,J = 7.5
Liz, 111), 7.23 (t, J =7.8 flz, 1H; MS (ESI) ni./z 214.0 (MtH) 4. Exanple 44
5-(tert-Butyl)isatin The title conpound pay be prepared according to Schene E
usi ng the sanme or anal ogous synt heti cteelini ques and/ or substituting with
alternative reagents. 5-(tert-buty|)ii —011-1 NWR (300 MHz, DMBO-d6): 6
10.95 (s, 111), 7.65 (dd, 1=1.8, 8.3 ,ﬂIH), 7.48 (d, J = 2.1 Hz, 11-1),
6.87 (d, J =8.1 Hz, 1H, 1.26 (s, 9 K¥; M5 (EST) nl/2 204.0 (MtH". WD
2009/ 132921PCT/ EP2009/ 053902 Exanpl e 45 6, 7-Di ehl oroi satin

The title compound may be prepared according to Scheme E.
7-Chloroisatin: 'H NMR (300 MHz, DMSO-dy): 8 11.45 (s, 1H), 7.67 (dd, J = 0.90, 7.95 Hz,
1H), 7.49 (dt, /= 0.60, 7.2 Hz, 1H), 7.08 (dd, /= 7.50, 7.78 Hz, 1H); MS (ESI) m/z 180.0

(M+H)".

Example 41
5-Methoxyisatin

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-dy): § 10.83 (s, 1H), 7.19 (dd, J = 2.7, 8.6 Hz,
1H), 7.08 (d, /= 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
\O:%:O
N
o H
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The title conmpound nmay be prepared according to Schene E using the sanme or
anal ogous synthetic techniques and/or substituting with alternative reagents.
6, 7- Di chl or d¥QatP/#3292111 NVR (300 MHz, DVBO-d6): 6 11.63PCEEPI0PY/G53907 51
(dd"0.90, 7.95 Hz, 111), 7.33 (d, J =7.80 Hz, 1 1-1); M5 (ES1) mr 216.0
(Mr11) -. Eratipleecogpounds npy disl ersirgdas¢oarding @ SThemet Etysengchapoma dornenplogeus

pr epar ed ageording, t 0. SGRSPE LB US| NG NErSATErQbcndnal 0gous synt hetic
Hr e e

t echni ques” and/ or 's uting w ernative reagents. 4,7-Dichloroisatin:
1H NWVR (300DVSO-d6): 8 11.601H), 7.65 (d, | =9 Hz 1H), 7.09 (d, .1 = 8.7 Hz,

7! 50, ooraeb iRt 0B el AR TRUM: RalBt P legy S Tl o

6.59 (dd, J= 2.4, 8.4, 1H), 6.40 (d, J = 2.4 Hz, 1H), 3.88 (s, 3H); MS (ESI) m/z 178.0 (M+H)".

Example 43
7-(Trifluoromethyl)isatin

@&o
N
H

CF,

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-d): & 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
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-(tert-butyDisatin: 'H NMR (300 MHz, DMSO-ds): 8 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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WO 2009/ 132921 PCT/ EP2009/ 053902 34 Conpound 34 may be prepared according to
Schene F.
(1R, 3S)-5' - CHPaM§139%Het hy1l- 2, 3, 4, 9-t et r ahydr ospi r o 13- cZEBEPIOAELSEI02' - | ndol | - 2
(VH)-one: H NWR (300 MHz, DVsO-d6): 5 10.45 (s, 1H), 10.42 (s, 1H), 7.43 (d,
|= 7.2 HzExample 457 .31 (dd, J 2.1, 8.4 Hz, 1F1), 7.16 (d, 1= 7.2 Hz, 1H),
7.05-7. 02 (5. .. 00-6.96 (m 1H), 6.92 (d, J8.1 Hz, 1H), 3.98-3.86 (m
1H), 2. 796’(7;@'8%%‘?“3{'}.9, 3.3 Hz, 1H), 2.41 (dd, J= 4.5, 2.5 Hz, 1H), 1.18 (d,
J=6.0 Hz, 3H); M5 (ESI) m.: 338.0 (M-H). Exanple 48
(1S,3R)-F-Chl oro-3-net hyl- 2, 3, 4. 9-tetrahydgospi roa-ear bol i ne-1, 3' -indol | -2' (17
0-one (35) Compound 35 may be prepared /ccording to Schene F using the sane
or anal ogous synthetic techni ques and sybsiituting with alternative
reagents. [of N

c

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

synthetic techniques and/or substituting with alternative reagents.

6,7-Dichloroisatin: "H NMR (300 MHz, DMSO-dq): § 11.63 (s, 1H), 7.51 (dd, J = 0.90, 7.95 Hz,
1H), 7.33 (d, J = 7.80 Hz, 1 H); MS (ESI) m/z 216.0 (M+H)".

Example 46

4,7-Dichloroisatin

Cl 0
b
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-dy): § 11.60 (s, 1H), 7.65 (d, J = 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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(1S, 3R) -5%Chl oro- 3-net hyl-2, 3, 4, 9-tetrahydrospirog3-cartmine-1, 3 -indoll-211"
10-one: NWR (300 MHz, DVSO-d(,): 8 10.45 (s, 1H), 10.42 (s, 1H), 7.43 (d, | =
7.5 Hz, 1H) WO22@¥1P8d, = 2.1, 8.4 Hz, 1H), 7.16 (d, 1 =PYTEPIIOS}G 7. 05-7.02
(m 2H), 7.00-6.96 (m |.H), 692(d J—81Hz LH), 3.98-3.86 (m 1H), 2.78

(dd, J= 3.6, 14.9 Hz, | E), 2.41 U5, 255Hz 1H, 1.18 (d, J= 6.3
Hz, MO, MS (El) nilz 338.0 (M F1- . i Ni-| conpounds such as 36 and 37 can
be prepared according to Schene 0 or M _¢U5%i the sane or anal ogous synthetic
techni ques and/or substituting with altex ve reagents. WO

20091132921PCl 1EP2009/ 053902 Exanple 49 {1R 3S)-5',7-D

i chl or o- 6-fluoro-3-nmethyl-2, 3, 4,9-tetralgfydrospiro [P-ear boline-1,3 '-indol I
- 2'"(l "H-one (36) 35: 11-1 NWR (500 MHz, DMsO46) 6 10.69 (s, 1H), 10.51 (s,
1H), 7. 43 Coapound34ppaybeprepagedyaccordiggtq Jhemg Fg. 4, 2.2 Hz, 1H), 7.27 (d,.1 6.5
Hz, IH, 7.05 (d, J = 2.3, 1H), 6.93 (d, J = 85Hz 1H) 3.91 (m 1H), 3.13
(bd, 1 =6.2 Hz, 11-1.), 2.74 (dd, 1= 15.0, 3.0 Hz, IH), 2.35 (dd, .1= 15.0,
10. 3, 1H) (1&,3.1)55’((ﬁglom-:6n@thy32,3)49 Mﬁa@n&di‘o)spirbm-&QBolﬁle(M’tmaH]—z (I'dD2&ie: ZH+ 255. 4
Exanpl e 5 _

(1S, 3R) - 59’1\‘}1‘&0@#3?0‘3%139%9 1058 1191 1% 504 11): ¢ & (-G 1 Bl - Hdf ol i ne- 1,
3' -indol I 2X1, 84 B{zoma ?36’)@ J Qi&ﬁﬁ@{ﬁosﬁ@z(xﬁmm 700 696 (m 1H) 692 d,J=
Ior06fluoro3 nmet g[ tetrak}ydrosp

' -indol j r $471% 16’0 iﬁmm“%)séd%i& 15[56199,%36{281% 2(%1 <diH5 53 @zﬁ g, 18
7.24 (d, 418(@J7 é"@Hz,liﬁl_B,MS(%ﬂs?(rﬁ/Qaﬁ.o&mH)ﬂ 0 Hz, 1H), 7.14 (d, J= 6.0 Hz,
1H), 7.11 (d, = 1H), 6.77 (d"8.3 Hz,

Example 48
(15,3R)-5’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3’-indol]-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.

(18,3R)-5’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol]-2°(1’ H)-one: 'H
NMR (300 MHz, DMSO-dg): 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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1H), 4.14 (m 1H), 2.89 (dd, J= 15.4, 3.7 Hz, 1H), 2.49 (dd, | = 15.3, 10.5,
1H), 1.68 (bs, 1H), 1.29 (d, | =6 Hz, 31-1); MS (ES1) nmlz 392.0 (M214.)4,
[ct]np -223.V80 20083 1e 51 PCT/EP2009/053902
3-nmethyl-2, 3,4,9-tetrahydrospiro[ p-earboline-1,3 -indol]-2"(1 10-one (38) WO
200911329 Exp@plé™920091053902 38

3-Met hyl- i line:E =0 'H NVR

(300 Mz %B?’?/?’sg °E‘fl X%d?‘ii’g E’ é@gﬁ?g ‘§ﬁ(‘hy‘§rf’s%"q8‘fa§§"’% (i“'i‘ . 7.26
(td, J= 726(,1’H)&1el-436) 1H), 7.12-7.18 (m 1H), 6.85-7.08 (m 5H), 3 89 02 (m

1H), 2.79 (dd, J = 14.9, 3.8 Hz, lH) 2,41 (dd, 1= 14.9 10.6 Hz, 1H), 1.18 (d,
J= 6.5 Hz, 3H); M5 (ES1) tn/z 304.0 (Mrl 1). Exanple 52

6' Chl oro-3-net hyl -2, 3, 4, 9-t et rahyrlr gs 3~carboline-1,3 -indol-2"(l"H)-one
(39) W Chl or o- 3- net hy1- 2, 3, 4, 9-{ piro[ 13-car boI ine-E3' -indol-2'0

" Th-one: 1H NM R (300 MHz, DNVBO- €6): s tH, 10.39 (s, 1H), 7.42 (d,

710, . LI (60 ST 0 ke A €707 (i s 3 sl 4 (m
14.9, 10.6 Hz, 1H), 1.17 (d, 3H: M (ES) nut 338.0 (MH)+ Exanple 53

5% ert-Butyl-3-netlayl-2,3,4,9-tetrahyd gsplro[fl-earbollne 1,3 -indol-2'(1'H

~one (40) ;W 200911 32921PCTLTP20091083902, 1 61"« 1) 743 (d. J = 100 Ha, 11,
7.33 (dd, J = 8.4, 2.2 Hz, 1H), 7.27 (d,.J = 6.5 Hz, 1H), 7.05 (d, J = 2.3, 1H), 6.93 (d, J = 8.5 Hz,
1H), 3.91 (m, 1H), 3.13 (bd, /= 6.2 Hz, 1H), 2.74 (dd, J = 15.0, 3.0 Hz, 1H), 2.35 (dd, J = 15.0,
10.3, 1H), 1.15 (d, J = 6.0, 3H); MS (ESI) m/z 392.0 (M+2H)"; [0]>’p = + 255.4°

Example 50

(15,3R)-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, CDCls) & 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, J = 1.8, 1H), 6.77 (d, J = 8.3 Hz,
1H), 4.14 (m, 1H), 2.89 (dd, J = 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 (ESI) m/z 392.0 (M+2H)"; [0]*°p -223.3°

Example 51

3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3’-indol]-2’(1’ H)-one (38)
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40

5 -tert-Butyl-3-nethyl-2,3,4,9-tetrahydrospirolid-earboline-1,3 -indol-2"(111)
-one: '1-1 NKR2QIBBINHz, MeOD-d4: 6 8.25 (s, | H), 7.33P¢TER00HISINR)
6.94-7.26 (m 4H), 4.42-4.56 (m | H), 3.10 (dd, = 15.0, 6.0 Hz, 1H), 2.77
(dd, J 15.8, 10.8 Hz, 1H), 1.43 (d, J 6.7 Hz, 3H), 1.27 (s, 91-0; M5

(ES1) nfr360.0 (M+H).. Exarrple 54
6',7" -1lichloro-3-nethyl-2,3,4,9- tetrah osp|r0[13 earboline-1, 3 -indol-2"(
H) - one (41) 41
6', T-Dichloro-3-nethyl-2, 3,4,9-tet | 3-carboline-1,3" -indol-2"(1
71) one: 114 NIVIR (300 M—|z DI MSO- 4Y~ ENZ (s, I H, 10.49 (s, 1H), 7.43
(d, J =7.0 Hz, 1H), 710724(m 2H) 692708(m 3H), 3.84-4.13 (in, |
H, 3.24 (d, J = 4.7 Hz, 1H), 279(dd 38l 14.8, 3.7 Hz, 1H), 2.40 (dd. J -

14.9, 10.6 Hz, 1H), 1. 18 (d, I = 6.15 Hz, 3H) IVB(ESl) tln/z 372. OI\}M’rH)I
Exanpl e 58- Methyl—2349-tetrahydrosp1ro[[3 carboline-1,3’-indol]-2°(1’H)-one: 'H NMR (300 MHz

T ond Y RSB 65 G T PR D) b L FETRON SR8 uapl-t neel -2

7.12-7.18 (m, 1H), 6.85-7.08 (m, SH), 3.89-4.02 (m, 1H), 2.79 (dd, J = 14.9, 3.8 Hz, 1H), 2.41
(dd, J = 14.9 10.6 Hz, 1H), 1.18 (d, J = 6.5 Hz, 3H); MS (ESI) m/z 304.0 (M+H)".

Example 52

6°-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3’-indol-2°(1’H)-one (39)

NH
No? >N
oH

39

6’-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[p-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, /= 7.0
Hz, 1H), 6.87-7.07 (m, 5H), 3.86-4.04 (m, 1H), 3.03 (d, J = 5.3 Hz, 1H), 2.78 (dd, /= 14.9, 3.8
Hz, 1H), 2.40 (dd, J= 14.9, 10.6 Hz, 1H), 1.17 (d, 3H); MS (ESI) m/z 338.0 (M+H)".

Example 53

5°-tert-Butyl-3-methyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3’-indol-2’(1’ H)-one (40)
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3-114ethyl -7' -(tritluoronethyl)-2, 3, -tetrahydrospirol P-carboline-1, 3 -indol

arboline-1,3 -indoll-2"(1"11)-on

4,9
[-2V/1)-one: '11 NMR (300 MHz, DMBO-d6): 5 10.74 (s, 1H), 10.48 (s, 1H), 7.54
(d, 7.9 Hz, DMHP2009IRN1(d 1= 7.0 Hz, tH), 7.28 (d, J= 7.6CHEP20§3453908 89-7. 19,
(m 4H), 3.87-4.10 (m3.17 (d, J = 5.3 Hz, IH), 2.81 (dd, J= 15.1, 3.7 Hz,
1H), 2.43 (dd, 1= 14.9, 10.6 Hz, IN), ( J= 6.5 Hz, 3H); M5 (EST) mz
372. 0 Exanpl e 56

- Chl oro- 3-net hyl1- 2, 3, 4, 9-t et r ahy ko5
e (43) 43 7' -Chloro-3-nethyl-2, d!ﬂ 9
rospirol 13-earboline-1,3 -|ndolk2 " NVR (300 MHz, NbOD—d4 7.48-7.58
(m 2H), 7.03-7.32 (m 5H), 4.68 - 4.84 (n1 1H) 3.25 (d, J =4.4 11z, 111),
2.92 (dd, J =16.3, 11.0 Hz, 1H), 1.55 (g J = 6.7 Hz, 3W NB (ES!) tniz 338.0
(M H) ' Exanpl e 57

-Chl oro+2, 3- rol.P- ear bal | ne:, |1 (111f
- one (443 R SbouieTEy bt e S By e T3 Ml 2R o de! PO

(300 MHz, MeOD-d,): § 8.25 (s, 1H), 7.33-7.58 (m, 3H), 6.94-7.26 (m, 4H), 4.42-4.56 (m, 1H),

3.10 (dd, J = 15.0, 6.0 Hz, 1H), 2.77 (dd, J = 15.8, 10.8 Hz, 1H), 1.43 (d, J = 6.7 Hz, 3H), 1.27
(s, 9H); MS (ESI) m/z360.0 (M+H)".

Example 54
6°,7°-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3’-indol-2°(1° H)-one (41)

NH
O N\ O o

H N
o N Cl

41

6°,7°-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[ B-carboline-1,3’-indol-2’(1°H)-one: 'H
NMR (300 MHz, DMSO-dg): 8 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, /=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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5LChl oro-2, 3-di net hyl-2, 3,4, 9-tetrahydrospirol | 3-carboline-1.,3 -indolj-2"(1'H
)-one: tHNWR (300 MHz, DwVsO-d6): 8 10.68 (s, 1H), 10.32 (s, 111), 7.43 (d, J=
7.0 Hz, 1H) WVO2Q%1284 J = 8.4, 2.2 Hz, | EH, 7.16 (d, FCEHER08/4$9021H),
6.91-7.07 (m 4H), 3.74-3.89 (m 1H), 2.85 (dd, J = 15.2, 3.8 Hz, | H),
2.51-2.62 (m 1H), 2.09 (s, 3H), 1.24 (d;s 3ffi; M5 (ES1l) nez 352.0 (MtH)7.
Exanpl e 58
5c¢cChl oro- 3, 4,5, 10-t et randr o- 2H sp
ne (45) 45
F- Chl oro- 3, 4, 5, 10-t et rahydr o- 21/ - sperpazéb B3,4-blindole-1,3 -indoll-2"(171
)-one: NMR (300 MHz, DMBO d6): 5 10.56 (s, 1F), 10.10 (s, IF!'), 7.46 (d, J =
7.0 Hz, 1.H), 7.32 (dd../ = 8.4, 2.2 Hz, 11-1), 7A-7.16 (m 2H), 6.95 (1, J =
7.8 Hz, 1H), 6.91-7.03 (m 21-1), 3.47 (ddd, = 14.2, 7.3, 5.1 H, 211),
291317( 3H), 1.88-2.06 (m 1); M (ESL.) mz 338.0 (\WAL-+. Exarrple59
(1R, 3S) - 5 BEMefipl-B- (ﬁéﬂW!lmzﬂQl)zﬁé)if’é?‘i%‘%?ﬁ%m[ﬁ-ﬁfmém'ﬂ)él -indel] 2’k hereer1- 2' (171

1 13- car ot 1AL (AR PRELEIY HJTE T 16 Y 300 ik BREo By “d 10 46

(s, 1H), Y6 A@HESIH) MR (4 J447. 8id, 1H) 6892, 19 (i, 44), 3.8F, 107ml 1H), 3. ]271(d(m= 52H) |

3218, 1, P doutiaoba T per e b ot aaenn 140 168 1 1D, b b £ 140

3H); MS (ESI) m/z 372.0 (M+H)".

,4-biindole-1,3 -indol]-2"011)-0

Example 56
7'-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3'-indol]-2'(1' H)-one (43)

S0
N
N
HO N Cl
43

7'-Chloro-3-methyl-2,3,4,9-tetrahydrospiro[-carboline-1,3'-indol]-2'(1' H)-one: '"H NMR
(300 MHz, MeOD-d,): & 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
SoseY

H N
"
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3.7 Hz, 1H), 2.41 (dd, J = 15.1, 10.4 Hz, IN), 1.18 d, J = 6.5 Hz, 311); M5
(ES1) mz 383.0 (MtHr-; lal250 +244.9'. To a solution of

5- chl or oi ndoV@282¢8fHoxal dehyde (2.14 g; 11.7 mol) in PETEEHE/DIP2n) was
added nitroethane (25.2 inL) and anmoni um acetate (0.5 g, 6.5 nmol ). The
reaction mixture was stirred at reflux @430 C) for 5 hours. Afterward,

addi ti onal amoni um acetate (0.43 g, 5.9 mol) was added and the reflux was
conti nueds'- ﬂhloeo-ZMlm&mmw-mrmdmsmnEﬂ-caa[mium1,Qifméwirém'ﬁﬁwoaeef%lﬂhi?( (144

s 1 hen PG, EHSexo FobFRc bnban &t by B alnght O pPac B A es for e

was col | ectrerdz iy f7.14 (gai=one HeasHgd. oM 47 (&1Q|4E|§,n337435189 pihaciey 2ig3ded, = gh2yacuum
to afford_the nitro internediate sbrlg el | ow ovvder 269 97.1%. I
EVNVR (3085 HpeD- 392 0 1804503 &, 3y 24 0. 5088 BF) m23589 ='5.05 He,
1), 7.52 (d, 1= 9.1 Hz, 1H), 7.24 (dd, 1= 8.5, 2.1 Hz, 111), 2.48 (s, 311),
1.86 (s, 211); M5 (ES1) in/z 236.0 (MH+. To a suspension of lithium al um num
hydri de (2 62 g 68 2 mol) in letrahydrofiran (70 nL) was added the nitro

i nt er medi & g, 11.37 mmol) in small portions. The resulting reaction

m xture V\@SCBﬁ)frl)-g)ﬂ,eﬂl(ﬁfett%ﬂyé;'of-m-sﬁirmﬂrp?no[f‘mb?i'h\ﬂ@l@-q 3'115%11 QQPH?]‘BHe @syture was
cooled to roomtenperature and placed in an ice bath. It was then quenched by
adding a water-THF m xture (6:4, 70 nL) slowy, foll oved by aqueous sodi um
hydroxide (4 M 70 nmL). The resultant suspension was allowed to stir overnight
and was then filtered through celite. The filtgate obtained was concentrated
in vacuo, diluted with water and extragted witth ethyl acetate. The extracts
was washed with water and brine, msul fate and filtered. The
filtrate was concentrated in vacuo~emdnt he pesSi due was pl aced under high
vacuumto afford 2-(5-chloro-1Hindol- goylﬂ 1- methyl -ethyl am ne as a brown
oil (2.25 g, 94.9%. IHNWR (300 MHz, DVMBO-d6): 6 11.01 (bs, 1H), 7.55 (d, 1=
2.05 Hz, | H); 7.34 (d, 1= 9.08 Hz, 1H) 457.20 (d, J = 1.76 Hz, 1H), 7.04 (dd,
J8.5, 2.1 Hz, 1H), 2.96-3.10 (in, 111), 2.60 (d, 1=6.5 Hz, 2H), 0.97 (d, J 6.5
Hz, 3H); BBChRSER,43)10ztet@Bydrof MiHsbixd{azepiMd[2,00%ih AR AL ALAJLEP2OAP-HAE3902 HEXanpl e

60

(1R, 39) - 5NMR(HIMBZRYIEPrds 34 05610 -1t Wakly@r BD2 71404+ o7 42&pil HbI 73249814 ndol e-
1, 3" -i ndoLl @i (L) 1@ﬁe7(4771)6(m 2H)6.95 (1.7 = 7.8 Hz, 1H). 6.01-7.03 (m. 2H). 3,47 (ddd. J = 47
(1R 3S)-5LChl'or o- 3- ne 0-t et rahydro- 2H—s§|ro [ azepi no[ 3, 4-bl'i ndol e- 1,
3' -indol | 242, 1.70-bHe: 2H)1—2 MWQOONII-)ZWW/S@(%?H)M OE&IBM(Z§38§2( H)9. 96 (8, 1H),
7.46 (dd, 1=6.6 Hz, = 1.8 Hz, 111), 7.32 (dd, J = 8.1 Hz, J = 2.4 Hz, 1H),
7.17 (in, 21-1), 6. 96 (n, 3H), 3.90 (in, IH, 3.12 (in, 1H), 2.88 (in, 1H),
2.78 (d, | =5.7 Hz, 1H), 2.08 (in, 1H), 1.64 (m 1H, 1.05 (d, 1= 6.3 Hz,
311); MS EEsmple9 z 352.0 (M-H)'; [0]Zso +238.8'. Exanple 61

((:ilﬁagﬁ) -2,5@%@E—%—%&Zﬁ)%%Meﬂ%l-é,s,@l’,&%t}aﬁty&%gg 3513 @abboiRle 243588201 P duMdygol e- 1. 3
(1S, 3R)-F-Chl oro-3-net hyl -3, 4,5, 10-t el rahydr o- 2H spi r ol azepi nol 3, 4- M ndol e- 1, 3
Li ndol 1 2' (1 71)-one: tH MR (300MHz, DVMBO-d6): 5 10.43 (s, 114), 9.96 (s, |H),
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. s (m &#.88 (m 114), 2.78 (d, J= 5.4
Hz, IN, 2.08 (in, IN, 1. 05 nige=J = 6.3 11z, 3H; MS (ES!) tn/z
352.0 (M-H)+: [a]25t, . 6. 52

46

(1R,35)-5'-Bromo-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), 10.42 (s, 1H), 7.44 (dd, J= 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, /= 15.1,
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(1R, 35)-5",6-Dichloro-3-nethyl -2, 3,4,9-tetrahydrospirol 13-earboline-1, 3 -indol

1-2' (171) - or¥0 20932921 49 PCT/EP2009/053902

(IR 35) 5',6-Di ehl oro-3-net hyl -2 -tetrahydrospirol | 3-earboline-1, 31-indol

|-2' cI HyéﬂeHZ HENRFR (dBoomi.]» tM;@Zd)lH)ad 11&)(%6 1§5 H#H)3H) 1 VIS5 (ESs 7 h83.07. 47
d, (dd. = 8.1 Hz, 1=2.1 Hz, IN), 7.17 (d, 1=8,4 Hz,

111) QJ'(H]; EJ]NQ)QZQ%Z(d 1=8.4 11z, Il1-1). 3.92 (m IH, 3.10 (d, = 5.7

Hz, | : 278(m Il H, 2239 (m I H, 1.17 (d, = 6.3 Hz, 3H); M5 (ES!) nlz

373.0 (I\/H—|) [ a] 25D +141. 2 Exanpl e 63

(1S, 32)-51, 6 Dichloro-3-nethyl-2,3,4,9-tetrahyd rospiro | P-ea rbo }ine-

1, 31-indol 1-2 (17, O00e (50) _

(1S, 3R) - 51, 6¢IRy 0- 3EWE: AP, 30K, 9t el r alvpdr oMo 18 i N&HET- i ndol | -

21(1111) - one: (SWO d8\ 0.66 (SefiudH), 1 ,1H), 7.48

(d, ./ - 2.1 HT1y, 7. dd, 1= 8.47Hz} J = 2.4 Hz, 1H), (d, J = 8.4

Hz, 1H), 7.03 (m 2H), 6.93 (d, | 8.4Hz 1H), 392(m 1 H), 3.11 (in,

1H), 2.78(m 1H), 2.39 (m 1H), 1.17(d, | = 6.3 Hz, 3H); M5 (ES!') miz

373.0 (M+tH)'; [a] 2D -171.2'. Exanple 64 _ _ _
((jélRl gi% 1?% 's‘é[eu%zag'o{f')5Pcﬂfo?di?fdoﬁ‘e“:B-QXJban&h?fdeg(zt.1‘% £ aRYOLaR8! h Qb BeRaRB i NGast, 3" -1 0
added nitroethane (25.2 mL) and ammonium acetate (0.5 g, 6.5 mmol). The reaction mixture
was stirred at reflux (130 °C) for 5 hours. Afterward, additional ammonium acetate (0.43 g, 5.9
mmol) was added and the reflux was continued. After an one hour, an additional amount of
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-dy): & 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 (EST) 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-ds): § 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, /= 6.5 Hz, 2H), 0.97 (d, J = 6.5 Hz, 3H); MS (ESI)
m/z208.0 (M+H)".
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(1R, 3S)-5LChl oro-6-fluoro-3-nethyl-2, 3,4,9-tetrahydrospiro[0-earboline-1,3 -in
dol]- 2' 01/ WQAWY13p211 NVR (500 MHz, DMBO-d6) 6 10.53 ( ECTERYOYOSH028 (s, 1H),
7.32 (dd, 1H, 1=8.3, 2.2 Hz), 7.20 (dd, 114, 1=9.8, 2.3 Hz), 7.16 (dd, 111,1
- 8.8, 4.6 Hz), 7.06 (d, 111,1 = 1.5 Hz), 6.93 (d, 1H, | = 6.0 Hz), 6.87 (dt,
1H, | = 6.ampisoiz), 3.95 (m TN), 3.35 (bs, 1H), 2.77 (dd, 111, J = 15.0,
3.7 Hz), 2.40 (dd. 1H, | = 15.0, 10.6 Hz), 1.18 (d, 3H, | = 6.4 Hz); EIRVE:
355. 0890 (Mh$35)-T A doroad-arethyds,4c, Yebahpdyoc HispiroBpepingl 3.¢-idinde kernsd 'dndgl |-

(1S, 3R) - 5L,chiar o- | uoro-3-nethyl-2,3.4.9

t et rahydrlgg?)l o@ﬁ%@r boline-1,3 -indollT(111)-one (52) 52

(1.5, 310-5cChl oro-6-fl uoro-3-nethyl -2, 3,4,9-tetrahydrospirol P-earboline-1, 3" -i
ndol | 2' (1' H)-one: NVR (300MHz, DMSO d6): 10. 55 (s, 11-1), 10.51 (s, 11-1),

7.32 (dd, J = 8.4 Hz, 1=2.4 Hz, 1H), d, J = 10.1 Hz, .J= 2.4 Hz, 1H),
7.14 (dd, J = 8.8 Hz, J = 4.5 Hz, N d, J =24 Hz, li-1), 6.93 (d,
| = 8.4 Hz, 1H), 6.86 (td, J = 9. ~NJ 4 Hz, 1H), 3.93 (m 1H), 2.76
(dd, 1= 15.0 Hz, = 3.6 Hz, 1H), 2.39 (HE7JH 15.2 Hz, J = 10.5 Hz, 111), 1.17
(d, 1= 6.3Hz, 3H); MS (ES1) in/z 357.0 (M14)*: [alp -208.8.

(1R,35)-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-dq): 8 10.43 (s, 1H), 9.96 (s,1H), 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, /= 5.7 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)"; [0]*’p +238.8°.

Example 61
(15,3R)-5'-Chloro-3-methyl-3,4,5,10-tetrahydro-2 H-spiro[azepino[3,4-b]ind ole-1,3'-indol]-
2'(1'H)-one (48)

Cl
OO )
N g
Ho?™
48

(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: '"H NMR (300MHz, DMSO-ds): 8 10.43 (s, 1H), 9.96 (s,1H), 7.46 (dd, J = 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, /=6.3
Hz, 3H); MS (ESI) m/z 352.0 (M+H)"; [o]**p -237.6°.

Example 62
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Exanpl e 66
5LChl oro- 3-propyl-2.3.4,9-tetrahydrospiro[ 13-earboline-1,3 -indoll-21(1110-0one
(53) WO 20099 1%26329PCT/ EP2009/ 053902 53 PCT/EP2009/053902
5LChl oro- 3-propyl- 2, 3, 4, 9-tetrahydr ospi rol 13- ear bot hae- 1, 34ndol | - 2' (VH) - one:
1H NIVR (S(DDMBE)-S'ERB@N@% -gethy- ?454,€stetrall-})drosmmlﬁ)-c(i@0hn¢-l)h -ihdo}-X'd/Hjone 7.5 Hz,
: %dd J=8.4 Hz, J =2.1Hz, 1H), 7,16 (d, J = 7.5 Hz, 6.98 (m 4H),
3 79 (m 2. 80 (dd, 1= 15.0 Hz, J = 3.6 Hz, 1H), 2.40 (rn, I H), 1.46 (m
4H), 0.91 (1"1 = 6.9 Hz, 1H); I\/B({,ESI) rn/fz 366.0 (MH1)+. The foll ow ng
trifluoronethyl conpounds can be phen accor d| ng to the follow ng schene.
Exanple 67 3-Bronp-1,1,1-trifluoro

49

(1R,35)-5',6-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3'-indol]-2'(1' H)-one:
'H NMR (300MHz, DMSO-dq): 8 10.66 (s, 1H), 10.50 (s,1H), 7.47 (d, J = 2.1 Hz, 1H), 7.32 (dd,
J=8.1Hz,J=2.1 Hz, 1H), 7.17 (d, /= 8.4 Hz, 1H), 7.04 (m, 2H), 6.93 (d, /= 8.4 Hz, 1H), 3.92
(m, 1H), 3.10 (d, /= 5.7 Hz, 1H), 2.78 (m, 1H), 2.39 (m, 1H), 1.17 (d, /= 6.3 Hz, 3H); MS (ESI)
m/z 373.0 (M+H)'; [0)%p +141.2°.

Example 63
(15,3R)-5',6-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3'-indol]-2'(1' H)-one
(50

50

(18,3R)-5',6-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one:
'H NMR (300MHz, DMSO-ds): 8 10.66 (s, 1H), 10.49 (s,1H), 7.48 (d, J = 2.1 Hz, 1H), 7.32 (dd,
J=84Hz,J=24Hz 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,3S)-5'-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-
2'(1'H)-one (51)
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CE, WO 20091132921PCT/ EP2009/ 053902 To a sol ution of 2.5g of
1- brono- 3, 3, 34ri fl uoropropan-2-one in 15 nL of chloroform (passed through a
pad of basi VAPYMIEE! was added a sol ution of hydroxyl aRf HEPHRYUBSWAI ori de in
2.5 nL of water and the m xture heated to reflux. After 25 hours, the reaction
m xture was cool ed and 15 inL of was_a@dded. The | ayers were separated and
t he aqueous | ayer was washed with i di chl or onet hane. The conbi ned
organi c extracts were dried over . fate, filtered and concentrated
in vactio. Note: As the product is a ti iquid, excessive application of
the vacuumto renove the co-sol vent reducédfl the vyi eld of the product. it's the
product was used w thout further purification. Exanple 68
1, 13- Trifluoro-3-(5-11luoro-1libinol-3-yl)ypropan-2-one oxine To a solution of
362.5 ng of 3- brorm 1,1, 1-tritluoro-propan-2-one oxime in 20 rrth of MIBE was
added 5-fl 0, Ny room
t enper at ur(ﬂ%%f'?' ggl}ﬁ‘sl&%djn&mh g%ﬁke\?gsqusp dé{r ﬁé@ﬁ;ﬁi& IL e and
concent r akgd Hyron¥a SIMRTB00r @Bz AURISEag6) BuTd. 53 @dmn 1914Bl(galH);317 32 todixameJ =et hyl
acetate from O%to 30% et hyl acet at e) pr de the desired product 1H NVR
(300 MHz, 3CnBOIHE) 72 ddg iHoh= Piss 2- 3#4))7*7%93 i /31%%, 80§ (1, (dg 1, é—é 2.4
g, &DH) ffﬂ:ﬁ d9m (@It ﬁ)(b?oﬁg}(j68\?)?dtl4H5J§6a 1|'%Hzﬂ-33 G5) @, 71@18(31@5 s, THEA. DL 9.6

: nz/ z
2,2, 2-Tri {ddud Jf.(%o A LEPe 2 hdéh I3 |1 et Hybtlﬁwa{ﬁ%f =\ Hz); HRMS:

200911329 ﬁ}l}‘@ Lytion of 280 ng of

1,1,1-tri %%&’g@%@%@%ﬁ%@%gﬁ@iﬁﬁg @‘% Dgfégpan 2-one oxinme in diet hyI et her
was added 5 nil _ of 2MIlithium al um nium hydride in THE dropwise at 0 'C. The
reaction was stirred at 0 C, then warmed to roomtenperature. After, 21 hours,
t he react iIFaampiessscar ef ul |y quenched with water until no effervescence was
observed yre s then dri over nesl umsu]fate, filtered through
celite an&l‘gwg'rﬁt}flgﬁ l"bmd3r Vﬁg’é'ls%ﬂ’r% ' U’ép% ‘ﬁ‘ﬁi’?lﬂee{ﬁ dRI¥ i ca gel
(100% hexggﬁvmq,n@ 2?0% hexane in ethyl acetate). Exanple 70

(15,3R)-5LChl oro trifluoronethyl)-2,3,4,9-tetrahydrospiro[13-earboline-Er-i
ndol ] T (El frone (54)

52

(15,3R)-5'-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one: "H NMR (300MHz, DMSO-d6): 3 10.55 (s, 1H), 10.51 (s,1H), 7.32 (dd, J = 8.4 Hz,
J =24 Hz1H), 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, /= 9.3 Hz, J= 2.4 Hz, 1H), 3.93 (m,
1H), 2.76 (dd, J = 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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54

(1S, 3R)-5LChl oro-3-(trifluoronethyl)-2,3,4,9-tetrahydrospi roll3-earboline-EY-i
ndoll- 21(11™MP2¢Hé329211-1 NVR (300MLl z, DMSO-4/6) : 511. GETEB200949890210. 78 (s,
111), 7.54 (m 211), 7,35 (dd, i =8.7, 2.1 Hz, 1H), 7.120 (m 1H), 7.08 (td,
J 7.5 1.511z, 114), 7.01 (m 2H), 4.36 (Jr 3.13 (dd, J = 15.0,J= 3.9
Hz, 1H), 2.85 (dd"/- 15.0, J1l1.1 H) , 2. 54¢(d, J= 11.7 Hz, II1); M (EST)
mz 392.0 (M-11)'. Exanple 71 N
(1R 3R)-5'-Chloro-3-(trifluoromethyl)N2_3, 4 9%tetrahydrospirel P-ear boline-1,3
Li ndO11- 2'(VH) -one (55) WO 200911329§1P§TUTP20091053902 55

(1R, 3R)-51-Chloro-3-(trilluoromethyl)-2,3,4,9-tetrahydrospiro [13-ear
boline-1,3t-indoll2 (IL" H-one: 11-1 NI\/I§$300M-|Z, DMVMb0-d6): 6 10.70 (s, 1H),
10.62 (s,1H), 7.53 (d, 1 = 7.5 Hz, 1H), 7.38 (dd, = 8.4, 2.4 Hz, 11-0, 7.30

597 3. 63" Ehforaprphyieg 365 edfMbydrosyig g bblii-1. iigh 2l Figiey it Dy |7
392. 0 (MA(300MHZR TMSO-d,): 5 10.45 (s, 1H), 10.40 (s,1H), 7.44 (d, J = 7.5 Hz, 1H), 7.31 (dd, J = 8.4

Hz, J = 2.1 Hz, 1H), 7.16 (d, J = 7.5 Hz, 1H), 6.98 (m, 4H), 3.79 (m, 1H), 2.80 (dd, J = 15.0 Hz,

J = 3.6 Hz, 1H), 2.40 (m, 1H), 1.46 (m, 4H), 0.91 (t, J = 6.9 Hz, 1H); MS (ESI) m/z 366.0

(M+H)".

The following trifluoromethyl compounds can be prepared according to the following scheme.

AN
N CFa
H

CF, CF, N
5 NH,OH-HCI, H,0 . )\ Na,CO, E N-OH  LiAlH4
—_—_— _— —_—
B CHCl,; D OH B MTBE N\ THF
H
CF,
0
F\@C( NH, Clm p-TSOH
A\ O —
N N EtOH, 100 °C
N H

Example 67

3-Bromo-1,1,1-trifluoro-propan-2-one oxime

HO.
N

ar N,

3

76



Exanple 72
(1R, 33)-5LChl oro-3-(trifluoronethyl)-2,3,4,9-tetrahydrospiroll 3-earboline-1,3'
-indol | 21( PHYO3W&13288) 56 PCT/EP2009/053902

(1R 3S)-5LChl oro- 3- (trllluororrethg )-2,3,4,9- tetrahydrosplro[lP-earbollne 1,3 -
i ndol | D( | "Tig)a gmtion1af. 215 wRE-30WE, 3,3 ENSereppans2-ane g1 ;L afiphlorefprmgppssed H) |

7.54 (M 2w I_@a’é c(f%gsm ?‘mﬁmﬁildés adisd a%‘?lli'ﬁon %‘dero?ql%ﬁl Igé J{ydrdlch%ndz PB4t d. 7. 6

Hz, 1 1.3 Hz Hz, J = 3.9
-1z, 11- waa@r%i t(lddnxture:heatsi ®? reﬂux After 25 hours, thielrpactign Buxtiieryas Lpfpled Myl (ESE)

ot 307 Tt Pl o AR e 3o 300 Rharielr M the aaueous layer was, yashed with 3 X15

ol 12" W - O-minélcljlﬁrb)nethﬂﬁ): 200 e/ BiAOPR ARG E Eﬁﬁdﬂgﬂdﬂémveﬁﬁ’lagnesmm sulfate, filtered

15, 3S) - F- il 2349 | b 1,3 -
ndol k& 2 JOhFISHUAHD Rk D8G0 ME Pa eIt AgHE e S pb R AT o
1H), 7.53 vashuh . @mldze tHeN)q-soYveBBreﬁddad&E@ yield 3f e, proddct. At’2 the( phodwet 2vad usiéd 1H)
7.20 (d. 1 t?loutij'a%herpunflgatlo7 08 (td, .J=

Example 68

1,1,1-Trifluoro-3-(5-fluoro-1H-inol-3-yl)-propan-2-one oxime

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 S-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-dy): 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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8.0 Hz, 1.0 Hz, 1H) 7.00 (m 2H), 4.61 (m IN), 3.74 (d,./ = 9.1 Hz, 1H), 2.97
(m 21-1); MS (ESI) ni/z 392.0 (M:H), RX1256 -295.4'. Exanple 74

51- Chl or 0- 6-WP a¥Pdi282Inet hy1- 2, 3, 4, 9-| et ral | ydr ospi r 0113 PEHEBYWIY#5é202, 3r-i ndol | -
T(PH)-one (58) 58

5LChl or o- 6-fl uoro-3-nethyl- 2, 3,4, 9-tetrahyd c?splrolP-carbollne 1,3 -indol |l -T(P
H)-one: "H NIVIR (300 MHz, DVBO- 4)|= 6 10.53s, 1H), 10.47 (s, 114) 7.32 (dd,
J =1.8, 8.4 Hz, IN), 719(de .9 Fz, | 'H, 7.13 (dd, J = 4.5, 8.9
Hz, tH), 7.04 (d, 1= 1.8 Hz, 111), 6. . 1= 8.1 Hz, 1H, 6.85 (td, 1=2.7,
8.9 Hz, 1H), 3.98-3.83 (m lH) 2 76 (dd.mJ 3.9, 14.9 Hz, 1H), 2.38 (dd, =
10.2, 15.2 Hz, 1H), 1.17 (d,./ = 5.1 Hz, 31- 1); M5 (ES!) tn/z 356.0 (M+H)f.
Exanpl e 75

5,5 -Dichloro th t et rahydr ospi rol13-car bol i ne-1, 3ci ndol F2' (1' H) -
one (59) Twp wm@plsf\z/mwmbmgq@mg@ﬁduoro 1H-inol-3-yl)-propan-2-one oxime in

59 5,5 |1-2°

% b - one SRRERE NS > Rl ALael g P gk GG Pe dy Grct RE, -2 €
(dd"i = 2reapt1<81 \8asHZ1rre<14t A5G, thenharfngd fo hom t2mperatBre) Ates, 21 Hpyrs;7thedeatdon Jas= 2. 1
He, 1H), 6,98

L s g gt fentcd i yiter yehlPp FrpRRsdeipe hilosBySE Tl miduie SynBFugdf )
1H), 1.17o¢d, rﬁagﬁezﬁuﬂ'ﬂzs;l Rk filtdvl (HESEhralie Bid%ofcduel 6 ryrExamk eed@ic was

gle’ (76([))) Crlpﬁrqped onrgﬁlca gel (%0(;% héxgan;[:? g%/gﬁgx e|:1rn0e|t}|1}!1 ace?atBOI ine-1,3"-indoll-2VH) -0

Example 70
(18,3R)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[p-carboline-1,3'-indol]-
2'(1'H)-one (54)

54

(15,3R)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[p-carboline-1,3'-indol]-
2'(1'Hy-one: 'H NMR (300MHz, DMSO-dj) : $11.01 (s, 1H), 10.78 (s, 1H), 7.54 (m, 2H), 7.35
(dd, /= 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, /= 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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Cl 60

5',7-Dichloro-3-nethyl-2, 3,4,9-tetrahydrospirolli-earboline-1,3 -indoll-2'(1'H
)-one: 1H NVFOR®O®2R4z, DVBSO-d6): 5 10.79 (s, 11-1), 10PSOEPHOYOEEN2Z 7 45 (d, 1
= 8.1 Hz, 1H), 7.32 (dd, 1= 2.4, 8.1 , 1;% 7.17 (d, 1= 1.5 Hz, 1H), 7.04
(d, 1=2.1 Hz, 114), 6.98 (dd. 1=1 , 3111), 6.93 (d, J= 8.4 Hz, 1H

3.98-3.84 (In, 1H), 2.78 (dd, J = ayHz® 1H), 2.39 (dd, J= 10.8, 15.0
Hz, 1H), 1.17 (d, J = 6.3 Hz, 311 )T INBTY n| elz 373.0 (M41)+. Exanple 77
pr+0111-earboline-1,3 -indoll-21.17/

5',8-Di ehl oro-3-net hyl -2, 3, 4, 9- tetrahy*@
1-one (61) VO 20091132921PCTUTP20091053802

5',8-Dichloro-3-nethyl-2, 3,4,9-tetrahydrospirolii-carboline-1,3ciudoll-21(11H)
-one: NVR (300 MHz, DMSO-16): 8 10.93 (sssl1l1), 10.42 (s, IL!), 7.44 (d, 1= 7.8
HzIEI)732(dd J =24 8.4 H, | H), 7.11 ((id, J =0.9, 7.5 Hz, IH,
6. 99 (S %fb 3Rﬁ5'9@hl6ﬂﬂ3 (&1ﬂuo§ox§eth§|)i3li9 té’tl’bhydﬁ)sgﬂ'o(ﬁjcdrbanﬁhﬂyﬂﬁd %H)

3.90-3.76 (m 1H), H-é l\% i-ﬁ = 10. 15.0 Hz,
111), 1. 1@ ({'dD-ope:' PSNM OOMH; DMéocql:eﬁaﬁ)lQﬂOz(ssir )dO(GMS ), BxAnfgl 6 =785 Hz,

;3' - Chlor 04 &r. ¢l @BLSY B422 3 tfh, Praf S10REY AL 95 94337 9REALNGob i, 7lngllz 27 (111
5

) -

J

-one (62)
- Chl or 018, BHH798t(ry2HR 432 4mo1 e B78K¢:aF D8 itz HB 208r (b RHNMS (BSD midd20 2' ( 17/

one: 11- DVEO-d,): 8 10.43 (s, 1H), 10.26 (s, 11-0, 7.30 (dd.
= 8.4, Q&I%[&ﬁ%f)z%% 21 (s, I11), 7.04 (d, = 8.1 Hz, 111). 7.01 (d, 1= 2.4
Hz, IN), 6.91 (d,] = 8.4 Hz 1H), 6.84 (dd, 1= 8.3, 1.5 Hz, 114), 3.98-3.85
(in, 1H), 2.74 (dd, J --- 14°9, 3.6 11z, 111), 2.38 (dd, J = 15.2, 10.5 tiz,
111), 2.36. (s . 1.17 (d,J= 6.6 Hz, 311): M5 (ESI)mz 352.0 (Mt1-1)-
Exanpl e 7 xgmblaﬂ)

8 Br om(>65;eﬂh,bs’ﬁs’ =Gl 6Bt Ntk ifdoPorflotRy1§-2 3[40t ah§ Bk o5 Pird [B= @b d1dlel 1)®=ihddll-ndo11- 2' (11
one
2'(1'H)-one (56)

56

(1R,35)-5'-Chloro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR(300MHz, DMSO0-d6): 8 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, /=7.6 Hz, J= 1.3 Hz, 1H), 7.01 (m,
2H), 4.36 (m, 1H), 3.13 (dd, J = 15.0 Hz, J = 3.9 Hz, 1H), 2.85 (dd, /= 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[3-carboline-1,3'-indol]-
2'(1'H)-one (57)
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63

6- Brono-5' -chl oro- 3-net hyl -2, 3, 4, 9-t et rahydr ospi rol p-carbol i ne-1, 3*-indol | - 2. (
17-0-one: iiWORNRIP2ZZTO MHz, DMSO-d6): 6 10.67 (s, 1H), POTEB200¥0SIWPY) 7. 61 (s,
1H, 7.32 (dd, J =8.3, 2.1 Hz, IIl), 7.13 (s, 114), 7.12 (s, 1H), 7.03 (d,
1=2.1 Hz, Il1), 6.92 (d, J= 8.1 Hz .98-3.84 (m 111), 2.78 (dd, 1=
15.2, 3.6 fiz, 111), 2.38 (dd, J : , 111), 1.17 (d, J = 6.3 Hz,
311); Ms (ESOtn,/z 417.0 (Mrl-1)-. N O3 132921PCT/ EP2009/ 053902 Exanpl e
80 0™y

5LChl or o- 6- net hoxy- 3-net hyl -2, 3, 4, 9- tetrah’r'ydrospl ro[ p-carboline-1,3" -indoll-21
(1-one (&4) 64

5LChl or o- 6- met hoxy- 3- net hyl - 2, 3, 4, 9-t et rghydr ospirof f 3-earboline-1, 3" -indoll-2
"(1'11) - one: NVR (300 MHz, DMSO-do): 8 10.43 (s, 11-1), 10.23 (s, 1H), 7.30
(dd, J = 8§1835)'4AHigno-I{ttifluorontthyIp?,3 U:9-tirahydtbspitd[fidarbolin@d, I 'dnddlH) , 6. 93 (d,

3. 98- 3. 86 2oy PR 0o Mg dhugoly: ifleo A ob D 571y P38 %k. (o 5

152, "10, 2 Hesddid) s 33173 6, 1 Dok 23, 1M L0, 0 i 19840, (i -
Exanple Si )y tetra Xdros E) .
T e 4 e SH 3 mb e Y 151 e aayd 91 e TSI 9S, Bl s s

m/z 392.0 (M+H)"; [0]*p -295.4°.

Example 74
5'-Chloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[-carboline-1,3'-indol]-2'(1' H)-one
(58)

F
O LN Cl
5T

H
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): & 10.53 (s, 1H), 10.47 (s, 1H), 7.32 (dd, J = 1.8, 8.4 Hz, 1H), 7.19
(dd,J=2.4,99Hz, 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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HO d Conpound 65 can be prepared according to the follow ng procedure. To a
solution of 64 (157 ny, 0.428 mol) in 12 nL DCM was added boron trichloride
(IMin di chV?eWgiReHe) (2.14 nl, 2.14 mmol) cautiousl yPCHEEN095¢%0Bat h.

Addi tional aliquots of boron trichlgride were added after the three, six and
ei ght hours. After the last additiofi, the reaction was left to stir at room
tenperature for 18 hours. Upon complgtig he reaction was quenched with sat
NaHCOB. The mi xture was washed wit ¢ pet hane, foll owed by Et0OAc. The
od| um sul fate, filtered and

wi th the gradi ent 1-3% MeOH in clichl oro et hane to provide 65 (100 ng, 66).
WO 2009/ 132921PCT/ EP2009/ 053902

S5LChl or o- 6 h dr oxy- 3- rrethgl 2,3,4,9- tetr w\z/cdrosplrolfrearb'ollne 1,31-indoll -2
01. 0- one: lprach ety -2 Sk tetushydgspigo Bolinp-1,3"-indgj|-@'§1'¢R-ong: |H NMR3_ 58

(s, 1 I- 1 2 7 ( ) 94
1 R g, 5o DR a5 B 2 £
6. 53 (dd, =12.8.6/) H2, U)HZ.04 1H)/,= 319& 3HBAH.U8fd, 1H)3.6 PlzpBl), 446 (£21HD40.92 (B JEr Hz,
111)23d.— , 1140 , 71L- 1 v e1daT P , :
(ESL) 1 2 1(1 ﬁl/m, 1{3@%@&%13%@, %39 (%, J—]3.91,)15.31Hz, ?HS,%.él (dd, P ?0.5!215.531&'%, 1}1\{',5
(1R 39)- 5|.1CU7|(d),Ilb= 6.6 Hz0Bla X W SCHSEY hizyA73 D, B4H)9- t et r ahydr ospiro
[13-earboline-1,3 -ind oll - 2" (11-1)-one (66) HO

Example 76

5',7-Dichloro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-one (60)

Cl O N | N “
LI
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-dg): 6 10.79 (s, 1H), 10.50 (s, 1H), 7.45 (d, /= 8.1 Hz, 1H), 7.32 (dd, J = 2.4,
8.1 Hz, 1H), 7.17 (d, J = 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, J = 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)
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66 (I
r hol i ne-
1H),
6.96 (d, J = 8.5 Hz, 1H), 6.92 (d, 1=8.5 Hz, 1H), 6.75 (s, 1H), 6. 56 (d,
Hz, 1H), 3 ,Q-:Dl(hhmﬁ-l)netlwl@gﬂ(%rtetmhsidllmpmiﬂzcarbolineil),3' ipd@B2(h)-peg; 'HINMR (d, 1=

5.3 Hz, 3
S.3R)-5
ear bol8i4iéz, 1H31 7.1 n@d) J = 0921@|szHpne99((671H)}«3>9 (d87J = 6.3, 8.7 Hz, 1H), 6.89 (d, J

3SR RER G PP (din s kel e) 2% 02188 PR 10, o7

(
[
(
I,

)

I
1
1

S

Hz

3.
3

1

3-
S,
3

92
4)

3R) - 5LCh
-indoll

10. 08 (0 2WHI»H. 61 (s, 114), 7.32 (d, J

1H),

H) ,
(m

R, 3.5)-5LC h | oro-6-hydroxy-3-nethyl -2, 3,4
(

|,3 -indoll - 2" (11-/)-one: tH NMR

I U'l“

8.0 Li zPCVEPYI0599095 (s,

44108 400 GRS o 250, 1208 B, S o

,9- tetra hyd rospirol Virea
00 MHz, DVBO d6): 6 10.44 (s,

114),
1=8. 5

81591 (65(d, 1Hp,6 [z, 3M);(Md$ (Eﬁ)M&ﬂﬁp(Wﬂ) 7.03 (s, 1H), 6.96 (d, J 8.5
6.91 (d, J =8.0 Hz, | H), 6.74 (s, 114), 6.55 (d, 1 8.5 Hz, 1H),
114), 2.68 (d, | = 14.3 Hz, 1H), 2.35 (m 1H), 1.17 (d, 1= 5.2 Hz,
. VB (fshpld¥® 353.9 (M + HY; [a]2' D -197.6'.

5'-Chloro-3,6-dimethyl-2,3,4,9-tetrahydrospiro[p-carboline-1,3'-indol]-2'(1' H)-one (62)

O N |~ Cl
e
62
5'-Chloro-3,6-dimethyl-2,3,4,9-tetrahydrospiro[-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, J = 8.4, 2.4 Hz, 1H), 7.21
(s, 1H), 7.04 (d, /= 8.1 Hz, 1H), 7.01 (d, /= 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)

B' N cl
S8

H
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-dg): 8 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, J = 6.3 Hz,

3H); MS (ESI) m/z 417.0 (M+H) .
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5LChl or o- 7- net hoxy- 3- net hyl- 2, 3, 4, 9-t et rahydrospi rol p-earboline-1,3 -indoll-r(
170- one ( 68)WO 2009/132921 68 PCT/EP2009/053902
5LChIoro-7-nethoxy-3-net|iy1-2,3,4,9-tetrahydrospiroIp-earboIine-1,3'-indoll-2
(11/) one 1H NMR (500 MHz, CDCL3): 38.51 (bs, 1H), 7.46 (bs, 111), 7.40 (d,
Hif Ep é; 14 (dd J 8.3, 2.1 Hz, 11-1), 7.10 (d, | = 2.1 Hz, 111),
677(dd yawple Hz,IN) 6.69 (d, J = 8.5 Hz, 1H), 6.67 (d, | = 2.2 Hz,
114), 4.1 C'Klora-ld)metﬁo)zy'a}(nﬁe,thﬁﬂb4?—t&3al(yd€|osp1]ro -dfrboline31,9'-idol] LMY H)201§2 (dd, J
= 15.4, 10. 5 Hz, 111), 1.28 (d, J 311) \Y%S; (ESL) nl/2 368.0 (M +.
Exanpl e 8%04
SCChIoro-7-hydroxy-3-nethy|-2,3,909-
"(I"H)-one (69) .
5LChl or o- 7- hydr oxy- 3-net hyl - 2, 3, 4, 9- iroll3-carboline-1,3 -indol]-2
111/)-one: 1H NWVR (500N, Thz, DMBO-d6): (s, 114), 10.00 (s, IH, 8.80
(s, 1H), 7.31 (bd, J = 7.0 Hz, 114), 7.19 Ebd J 8.0 Hz, 1H), 7.03 (s, 1H),
6.91 (bd, J =8.5Hz, | H, 6.56 (s, IN), 6.49 (bd, 1= 8.0 Hz, 114), 3.90 (bs,
11-1). 2.96 (bs, IN. 2.70 (bd J = 14. Pz, IN), 2.36 (bt, J = 9,8 Hz, |14),

(1R 35) sEchtirbymiin Srfegtid i 4 G ftpatine L3 gl 2t one: .
ndol I T(1' Hi-Novig (ecmMsz\Dnga)ngmmﬂTPm@ompozo (dd, J = 8.3, 24 Hz, 1H),
7.04 (d, J = 11.4 Hz, 1H), 7.03 (s, 1H), 6.93 (d, J = 2.4 Hz, 1H), 6.91 (d, J = 8.1 Hz, 1H), 6.66
(dd, J = 2.4, 8.6 Hz, 1H), 3.98-3.86 (m, 1H), 3.75 (s, 3H), 2.75 (dd, J = 14.9, 3.6 Hz, 1H), 2.38
(dd,J=15.2, 10.2, Hz 1H), 1.17 (d, J = 6.6 Hz, 3H); MS (ESI) m/z 368.0 (M+H)".

et rabydrospiro[cl-carboline-1,3 -indol]-2

Example 81

5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1'H)-one
(65)

" O
|
cl
e
N
i

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 NaHCOj;. 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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70 (1 R 3S)-5h loro-7- h ydroxy-3-nethy 1-2,3,4,9-tetrahydros piro [13-ea
rholine-1 ,3do I] - 2'0'Mone: NWR (500MHz, DMSO-d6): 6 10.41 (s, 1H), 10.00
(s, 1H), 8.8voewo/ipppl 7 31 (d, J = 8.0 Hz, 1H), 7.19 (8CTEPWOYISHRy, 141),
7.03 (s, 111), 6.91 (d, | = 8.0 14z, 1H), 6.56 (s, 111), 6.49 (d, J = 8.5 Hz,
1H), 3. 90 5(-6hlord-4)hyd2o963-fiethyl-2/3)4,9-etiZhyd b pird[B=catBolinekz3 -idd1]-221'3h-oot , J =

%(2)'3_22.'4_2 ! EiééﬁY’%J(é&PBMh% pvsaS: 8 ¥4 1 1)BolBTME s33%:. 4 50 (& A28,

E)lls 3R 15%4@11& 05{9, To1hygy exys Bz met)hyd4 @i, 3-0.0HetH)abyd (@SSP 8.0 Hz, 18),%.73 (d,

ol I ne- -1 N a

(1.5 9% gm%mzalklm(fqgws8rae§h@HzﬂI§A3@Sﬁeﬁ4r<gh9wo%ﬁ (. { T340 BB ne.-

Li ndol i - )@33H§1d0ﬁels dlmls }NVRHWOWYHZJ @Mﬁ@@ﬁ) Mﬁ(éél) thl isaéMLHHf 10. 00 (s,
1H), 8.81 (s 5 Hz, 1H), 9 (d, 7.03
(bs, 114), 6.91 (bd, - 7 0 FE 111) 6.56 (s, 111) 6.49 (d, J =8.0 FE, 114),
3.90 (bs, gplidhie $3- 96 (bs, 1H). 2.70 (bd. J = 13.2 Hz, 1H), 2.36 (bs, 1H), 1.18
(d, | =6.6 H, 3H:; MS (ES!') nil: 352.1 (M; [al25D: -228.1'. Exanple 88

. 5t-C h | (tR39-5'"+fBlbrpi6-Bydrioxy-Biethplrik3 it tetr plaprirospiraioartolifte-d 3'-indol]-

rbol i ne- 12% A)ndol 2'(1'H-one (72)

(66)”
HOL ol
I

66
(1R,3S)-5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3'-indol]-
2'(1'H)-one: '"H NMR (500 MHz, DMSO-d): & 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, J= 5.3
Hz, 3H); MS (ESI) m/z 353.9 (M + H)"; [0]%p: +204.0°.

Example 83
(15,3R)-5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3'-indol]-
2'(1'H)-one (67)

67
(1S5,3R)-5'-Chloro-6-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[f-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR (500MHz, DMSO-d): 8 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°.

84



WD 20091132921PCl 1EP2009/ 053902 72

5LChl oro-3-nethyl-6-(trilluoronethyl)-2,3,4,9-tetrabydrospiro[P-earboline-1,3
-indoll- 2' OPRPYHNE2MNR (300 MHz, DMBO-d6): 8 10.96 (s, PCHEP209WSEW2(s, 1H),
7.82 (s, 1H, 7.38- 7.29 (m 3H), 7.04 (d, J = 2.1 Hz, 1H), 6.94 (d. J = 8.7
Hz, 1H), 4.01-3.83 (m 1H), 2.88 (dd, J = 15.0, 3.3 Hz, 111), 2.44 (dd"l =
15.3, 10.5 Hz, 1H), 1.18 (d"J=6.3 Ilz, 311); M5 (ESI) trilz 406.0 (M.
Exanpl e 89

5c¢Chl or o- ¥xpeptpd4 2' - oxo-1', 2, 2' . 3, 4, 9- hexahydr ospi rol f 3- ear bol Me- 1, 3' -i ndol €]

-6- earboni |+i 9 i " 1'
5%Chl or o- 3- %H{)gflﬂ%%gg% me lf 33%’91“53 éi§?i J%g%rlbplo 3el§rdlgglzl(n 1, O _indol e
| -6- earbagéd)trile: Cbnpound 63 (30 ny, O. 072 nunol ), CuCN (9.67 fig, 0.108
mol ) in Nmret hyl pyrrolidone (0.12 nmL) was refluxecl for 16 hr The sol vent was
removed under reduced pressure over ang the bl ack residue was stirred for
30 mnutes with 30% aq. ammoni a (g-&F dbkavied by addition of chl oroform
An insoluble material was filtered of f &pd wasped 5 times with boiling
chl oroform The organi c phases were conbi nfld, “washed with water and dried with
sodi um sul fate. The product was isolated using flash colum chrornatooraphy
with 10% 35% EtOAc in hexane (3 0 ng, ¥8.5,4). 11-1 NWR (300 MHz, DMSO-do): 5
11.11 (s, 1 54 (s, 83 ( (d, J =
2.1 Hz, 1 qu&rgr?l 'verhow-’w hw 3 ﬁﬁéetr@yg‘sospgog‘g r;l?f’l“i‘l—ﬂn% dSE Z -que’ 15 5
?Egl )HZE /1 ¥ Rg(%oé iz, éDc133,56 @51 él@ Btz 46 o 1), . 4b&d (A 824 12, QHS, *'1?4(d§H) M5

n/ z
(1R, 35) - 5'=&hl%k HZSHQL allﬁéd Hw 2. 2 H% 4Hp-6t Bt (ddhidBd's pi2rita, 118D.caDel iV e84 Haci ndol |

-2 (171) - Q98§ dd#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, 7= 15.4, 10.5 Hz, 1H), 1.28 (d, J = 6.4 Hz, 3H); MS (ESI) m/z 368.0 (M)".

Example 85
5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1'H)-one

(69)
i'n | N cl
HO N
250
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-ds): & 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, / = 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[p-carboline-1,3'-indol]-
2'(1'H)-one (70)
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WO 2009/ 132921PCTUTP2009/ 053902 ! ()ICl /1 74 The follow ng schene was used

prepare Conpound 74, (Si de Product) Synthetic schene of 74
WO 2009/132921 PCT/EP2009/053902
. a
HO N b/
b N
H
70

(1R,35)-5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR (500MHz, DMSO-d;): § 10.41 (s, 1H), 10.00 (s, 1H), 8.80 (s, 1H), 7.31
(d, J= 8.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 1H), 7.03 (s, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.56 (s, 1H),
6.49 (d, J = 8.5 Hz, 1H), 3.90 (bs, 1H), 2.96 (bs, 1H), 2.70 (bd, J = 14.4 Hz, 1H), 2.36 (bt, J =
12.2 Hz, 1H), 1.18 (d, J = 6.4 Hz, 3H); MS (ESI) m/z 352.0 (M)"; [a]**p: 203.2°.

Example 87
(18,3R)-5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one (71)

71
(18,3R)-5'-Chloro-7-hydroxy-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-
2'(1'H)-one: 'H NMR (500MHz, DMSO-dg): & 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)"; [a]*°p: -228.1°.

Example 88
5'-Chloro-3-methyl-6-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[-carboline-1,3'"-indol]-
2'(1'H)-one (72)

86



The acetonidc starting material was a side product obtained fromthe Chz
protection of Dtryptophatiol. D Tryptophanol (500 ng, 2.27 mmol) was di ssol ved
in a mxturévepooy12®in] water and 11.3 1M, acetone. So8fUEP¥&YHéNate (482 ny,
3.92 mmol) was added to the stirred, ice-cooled mxture followed by dropw se
addi ti on of benzyl ehloroforrnate (0.3742nL, 2.29 mmol). The cool i ng bat h was
renoved apd eac stir t re 5 rs. The
reaction ﬁi'cilﬁorr & WA vvasti% uoﬁmi'etﬁ qﬂf’?“ dfgr% ﬁrrc&eﬁltrg@tceaab e 1#('1 ‘H ted with
of water. 2Th'el)amue’dﬂNMR momﬂ{wsmdgaéu@c%v@ter)El(Dms(s THE 7cank] E)Jd7.68gani cs

The-si de. Bradict hd 4 Rel atddvudling Filksh &0l thm"onk Gt gPalhy WP (H e

gradi ent Q53098 Ez00¢), b A4 hex area stohb.owed 1y 1260%,Et066 Hzﬂ3H§fM$l©ESITQz/z’i4(RSIO rring
sol ution of the acetoni de side product (1.5 g, 4.12 nmol) in 20.6 nL dry THF
was added M) um hydride (197.6 ing, 4.94 rnnol) fol lowed by methyl iodide
(0.513 niL, 8.23 mml). The reaction mxture was stirred at roomtenperature
for 16 hours. Upon renoval of THF, the residue was taken up in EtOAc and this
organi ¢ | &xempie®® washed with saturated sodi umchloride. The aqueous |ayer was

2885/ \fggg dﬁm %Eégﬁﬁgﬁfg%{a ﬁ% ned E%lgfg%gmp?saﬁx\ﬁé%/@o ""e’é mdoH’lsodl um sul fate,

filtered amdoabrikgMd) ated i n vacuo. The product was isolated using flash

col um chr omat ography with 5-10% Et OAc in hexane followed by 10-30% Et OAc in
hexane. (728.5 ng, 47% The N-nethylated internediate (700 ng, 1.85 nmol) was
dissolved in 6.2 nlL dry dichl or owef bs - Oin 1,4-dioxane (4.63 n., 18.5
mol ) was added to the mi xture. The_r§ wag, stirred at roomtenperature
for 16 hours. The reaction was concent vacuo and the residue was taken
up in dichloronethane. The organic |aye gashed wi th saturated sodi um
chloride. The organic |ayer was dried wt rH SOdI umsul fate, filtered and
concentrated in vacuo. The product was i§ol ated using flash colum

chromat ography with 20% Et OAc i n hexane,”fol | oned by gadi ent 20-50% E t0Ac in
hexane (38RCRI0¥E3-M&KII-P0x6l1u 2004 ofhemeydassim -derbdﬁﬂé ptseﬁme;ipﬁnt ernedi ate
(300 ng, 0.888 mmol) and trleth I’ani ne . inL, 1. ) in anhydrous

di chl or oms#tbepisriley ConpOpngebS 6380méd Otoc?zomn)obpfcb‘pﬂ}bﬁ%éhlrﬁ&an@ﬁﬂO%Fﬂlfé?ll) de ¥179 ng,
0. 941 Dl AR BHAG @1S i)y SAHE RIS S U S oAl wiOo L EMBRIR e OF 1S
hours. The r tion mxture 'was concentrated in wctio. e product was

i sol at ed psswvee dveay phtgofl drerbladki reodust wagesbitrgd Virt30 m@um)%tﬁmﬂ&caq pEnEn@,2 t o

oz i donrars ARtk o BRY A TRl Ml AR PR AF R0 s

added. Th emeewhlbomnmchlbwf@nmﬁhe stganic @tlasat weeaonmberperahed eith ovate? ahddrigl The

catal yst wa f|Jte elite the filtrate S concentr.

Cotan TM Byt ey The PO R T RRE R At BhE MRy ERMREE vkt i oo

twice wit bs%tlﬂe(Ac il hexage (80 ﬂl@dll%%ﬁﬁH(NMWE(BeO BHA OMEO-H,)s o dil am(s ulHh atces4

filtered and.concentrated in vacg}gh7%(é‘jm due was t hen 9| ssolved in 1M NaCH
t

and t he aéﬁaégbg Py ek L2480 (Be Wt % OAD-Yrie’ T SbiRedor gémi ¢
I(ggr; WeB%s fn' ¢d), W dshdgodt uss sk it em), bidot@a,ed= and, coneenirmat ad (@ ¥asuo.

ny,
(IR 35) - Smdﬁbm@s@-’tﬂ?ﬁ@ﬂw+§ 3,4, 9-tetrahydrospi rogi - car bol i ne-1, 3' -i ndol i
-V(Pl frone: The nethylated tryptam ne (30 ng, 0.160 mmol) and 5-chl oroisatin
(28.9 ng, 0.160 rnrnol) was dissolved in 0.56 nL absolute ethanol, followed by
t he addit Egampte 39- TSOH (3.04 ng, 0.016 nmol ). The reaction mxture was stirred

for 16 hou 1 h ure was.concentr i The
O e e e e U e R A R R A
200911329244yCT/ EP211119/ 1153902 30% Et OAc i n hexane, followed by isocratic 30%
Et OAc in hcxanes (50.3 ng, 89%. 11 NWMR (300 MHz, DVBO-d6): 6 10.68 (s, 1H),
7.49 (d, J =7.2 Hz, 1H), 7.36 (dd, 8.4, 1.8 Hz, 11-1), 7.29 (d, J = 8.1 Hz,
111), 7.13 (td, J - 7.2, 1.2 Hz, 111), 7.07 (d, J= 2.1 Hz, 110, 7.03 (td, J =
7.7, 1.2 Hz, 1H), 6.96 (d, | =8.1 Hz, 1H), 3.82-3.64 (m 1H, 3.02 (s, 3H),
2.82 (dd,J= 15.0, 3.6 Hz, 1H), 2.47 (dd, 1=15.0, 10.5 Hz, 1H), 1.17 (d, J =
6.6 Hz, 3H); M5 (ESI) nil: 352.0 (Mt14)1. The foll ow ng conpounds may be

pr epar ed usi ng the sane or anal ogous syrgt7het| c techni ques and/or substituting
with alternative reagents as described in the previous exanples. Exanple 91




(IR, 3R)-5LChl aro-6, 7-di fl uoro-3

ritluoronethyl)-2,3,4,9-tetrahydrospirol p-carboline-E3'- indoll-2"(17/1-o0one
(75) WO 2009/132921 75 PCT/EP2009/053902

(1R 3R)-5'-Chl oro-6, 7-di f | uor o- 3- (trlfluororrethyl) 2,3,4,9-tetrahydrospirol p-c
arboline-E3' - indoll-21(111)-one: &k O0MHz, CDC13): 58.26 (s, H), 7.42
(s,1H), 733 (dd. J= 8.4, 2.1 Hz, | {.28(m 1H), 7.17 (d, J = 1.9 Hz,
1H), 6.99(d, J = 10.3, 6.5 Hz, 1H) (d, 1= 8.4 Hz, 1H), 4.77-4.76 (m |
1), 3.10 (dd, J = 15.3, 4.4Hz, 1H), 2Y9 4"/ = 15.3, 11.0 Hz, 1H), 2.14
(d,J= 3.8 Hz, 111); MsS (EST) mz 427.9 (I\ﬂH—I)F []1250: + Exanple 92
(1S,39)-c-Chloro-6, 7-difluoro-3-(trifl ugronethyl)-2,3,4,9-tetrahyd rospiro

[ 13- car boline-E3L indoll -2111H)-one (76) WD 20091132921PCTUTP20091053902
(1S, 35) - 5dthfalowig, sehetnd Wesorsed ®-prenaid Ceropayne’hyl ) - 2, 3, 4, 9-t et rahydr ospirol 13-e
arboline-1,3 - indoll-21(111)-one: 'H NNR (5001v1Hz CDC13): 6 8.06 (s, 1H),

740(slH) 7.33 (dd, J- 8.5 2.0 He, 729727(m1|—|) 7.17 (d, J =
2.0 H, 6.99 (dd = 10000 6 93 Mz, oy H
480474 = 4I5 PELY, 97|(dﬁ Q="48"2"%1 0 hz,
Ny, 214 2Nle W“,gce (ES) o T cap b (R <be'[ W 250: HE502. 60.

le 93 Side Produ
(1S 38) 5LChl oro-6-fluoro-3-(trifluoronethyl)-2,3,4, 3§ ‘Hydrosplrol 13- earbo

line-1,3" - ol | (7
(1S, 35) SOWND e @@g\AwH) BB pAsCD) - tWP&Fll-car bo
litte- |dbz 1H) one: I11-Y% @(SOO—IC.QDC 3) 16NF%b21H) 7.71
(slH) 726720(|n 7.18 (d, J = 12H),7027'00(m 1H), 6.88

(d, J1= 2.1 Hz, 1H), 680(d J = 8.4 H, IN),474473(m 1H), 3.13-3.09

11-1), 2 d, —6.6Hz,1 . MB
E?51)mz)4m%%g K

(1. R, 3R) - 5cCHt@t o 6- 11 (M"Elflwom@net hyl)
oline-1,3 - indol1-2' (111)-one (78) 78 N
H

t r ahydrospiro[ 13-carb

Synthetic scheme of 74

The acetonide starting material was a side product obtained from the Cbz protection of D-
tryptophanol. D-Tryptophanol (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
THF, 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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(1R, 3R)-F-Chl oro-6-fluoro-3-(trifluoronethyl)-2,3,4,9-tetrahydrospirot13-carbo
l[ille-1,3" - indoll-2'"(111)-one: H NWR (500MHz, CDC13): 59.10 (s,1H), 7.64
(s,1H), 7.237Qayo13¢9H 8.4, 1.9 Hz, 111), 7.19 (dd, J = GCPEPPOYOPY2 21-1),
7.03-7.01 (m 111), 6.88 (d, 1= 2.2 Hz, 11-1), 6.81 (d, J = WD
20091132920PGTedT PRR0IOY 0580 Odedd with HpdiumHyulfate, Aiterpd781d( eqnedntpted3inivacpeldThed = t

&3 1( E‘é-lfnﬁ%dﬁgl)aa %m%&sﬂ%[ﬂa‘h éoﬁur_%a ﬁ%xfbgmg'?olg@)}alié{it}é ’59]§)"/§'§td&Ic inheXare B1S%ed 17

5', 7- Di ehbpil 036%fEtOaKd: Bexaed. (RA8-52nB,44%@- t et r ahydr ospi rol p- ear bol i ne-1

Li ndol11-2' (171)-one (79) 79
5',7-Di ehl oro-6-1Thoro- 3-net hyl - 2, 3, 4, 9-t etrahydr ospi ro[ 13-earbol i ne-1, 3' -i ndo
[1-2" (1. 7Thg - Basthyldted. iNVRNdRROMAZ0 BYBQ.6)rmmbl) 1GabAUi{sslvid) in B2 ShL( grylH) ,

7.43 (m 7.32 (d =83 H, 1 7.2 m , 7. s, 111 6.93
((1, 1(:8. 3315%{0@%“}% -.‘B\iiﬂﬁhm m;@am%@-%wlﬁ&g .r@né\g?wainaﬂq%zg e p l)lre qther4 o
11z, - L}oacon3®ad fdfred 1l footn te eﬁtulé—?or 151nblurs. ¥hd Geatlon \J/as-c&lcéntﬂﬂ?ed 13}H)ewud\/5
(ESI) rﬂz 390.0 (Mt. Exanp

Il e
5LChl or o- endrmeurw%rwgak?etumyn d@hlypr%n@hztnét Fhgnyrarms piveoy a3 eshed dlith atumatest - j ndol
I-21(111/ )5 008 hBRle. The organic layer was dried with sodium sulfate, filtered and concentrated in

vacuo. The product was isolated using flash column chromatography with 20% EtOAc in hexane,

followed by gradient 20-50% EtOAc in hexane (305.7 mg, 49%)

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,38)-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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80 5 -Chloro-6,7-dilluoro-3-nmethy 1-2,3,4,9-tetra hyd ros piro [13-ea r
boline-1,3 -indoll-2"(1 one: EH NMR (500WHz, CDCl13): 6 7.61 (bs, 1H), 7.34 (s,
1H), 7.30 (deOZ‘!PS‘/*i‘ZQZlO 3 0 Hz 1H) 7 26 (m 1H) 7 18P€B/EP2_P&%05990F12 1H),
699(m1|—% g 2.91 (dd, 1 = 15.0,
, EPag o exan%fo@ow@ R pcTaE 0% G rfioxes (39 by 9950y T NRIR( £t )
trrlz 374 (3bo (I‘M’I'Z!)DMS@X@B 7(3 MO QQQQ&WQQJIPZCTH? Pﬁ%@éoﬁ;’:%ﬁl 8 Hz, 11D,

(1R, 3S) - F Chl or o- 6, 7-di uoro hy rahydrospi ro- 24110-one
(81) 81 729(d,J= 81Hz 1H), 7.13 (td, J = 7212Hz 1H), 7.07 (d, J = 21Hzl ), 7.03 (td, J = 7.7,

(1R 3S)-5) 7di L1 E i 7.0 oline-1
, 3' -indol | 3@? 3&906(;9(36 N ggjé? jﬂ%k/sé‘g%? ?8E% g&q}gqa@ill %6 ﬁgh%g (hs,
11-1), 7. 4H),2A7 @#Hy,= 175(330(5d¢iz, 1H)8 H(d?_Jﬁaész BH); NS (E?SIlm/z(aiﬂ OJ(M+H)7 04 (d, =
2.0 Hz, 11-1), 6.93 (d, 1=8.5 Hz, 11-1), 3.91 (m 1H), 3.10 Od, J = 6.0 Hz,
111), 2.76 (dd, J = 15.0, 3.5 Hz. 111), 2.38 (dd, J = 15.5, 10.5 Hz, 1H), 1. 17
(d, ./ = @hé fdowiddpompdEndEBhy baiptgadd dishg(tMrkime of ajakipous ssi@R:tid .techniques

and/or substituting with alternative reagents as described in the previous examples.

3.0
|

Example 91
(1R,3R)-5'-Chloro-6,7-difluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[ B-carboline-1,3'-
indol]-2'(1'H)-one (75)

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)"; [a]*p: + 205.3°.

Example 92

(15,35)-5'-Chloro-6,7-difluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[[3-carboline-1,3'-
indol]-2'(1'H)-one (76)
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Exanpl e 98

(1S,3R)-5"-Chl oro-6, 7-di fl uoro- 3-net hyl-2, 3,4, 9-tetrahydrospi ro[ 13-earboline-1
, 3" -i ndol | 2¥Q 10261&21( 82) 82 PCT/EP2009/053902

(1S 3R)-51-Chloro-6, 7-di | luoro-3-nethyl-2,3,4,9-tetra

hydr ospi r $hS 39T 311pnees, 1-difluor rddfrifuayemediyh: 2,31,4,9-1emd(rmm&-cam 48} 6

Thy 007 27 iy g Hb-gresaRogvk ople EbG  ¥btl oy a3 (LB 7 hsuduhg £0b o
1H) 3. 10 Hzb i), 2.29: 7527|(mz1H)’19917 (@.J762.0d%, 1H¥ 6159.(0d, 3+ 50.6.5 B |H)2638 ({,dc= =

1250 - St et Etuge, ey -5 oot sl SR B SO M D

1- 2, 3, 4, 92t let(@ahydeerpi Hp IMS BSIy Aaldne(U+8) = [@delL026Q ' 10-one (83) WO
2009/ 132921PCT/ EP2009/ 053902 83

5LChl oro-6-fl uoro-4-methyl-2, 3,4, 9-tetrahydrospi ro[ 13-carboline-1, 31-indol | - T(
17/') - one: Example 93

(15,35)-5'-Chloro-6-fluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro[ -carboline-1,3'-

indol]-2'(1'H)-one (77)
CF,
gest; vl
N
HO™ 'N
H

77
(15,38)-5'-Chloro-6-fluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro| -carboline-1,3'-
indol]-2'(1'H)-one: 'H NMR (500MHz, CDCl;): & 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, J = 8.4 Hz, 1H),
4.74-4.73 (m, 1H), 3.13-3.09 (m, 1H), 2.98 (dd, = 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[-carboline-1,3'-

indol]-2'(1'H)-one (78)
CF,
T
N
HO™ 'N
H

78
(1R,3R)-5'-Chloro-6-fluoro-3-(trifluoromethyl)-2,3,4,9-tetrahydrospiro|-carboline-1,3'-
indol]-2'(1'H)-one: 'H NMR (500MHz, CDCl3): 8 9.10 (s,1H), 7.64 (s,1H), 7.23 (dd, J= 8.4, 1.9
Hz, 1H), 7.19 (dd, J =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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7.15 (dd, J= 9.0, 3.0 Hz, 1H), 7.07 (d, J = 3.0 1-1z, 1H), 6.93 (d, J =
Hz, 11i), 6.¥8@2(004d8292 = 9.0, 3.0 Hz, 1H), 3.13 (in, 5H)PCYEBNIYG390] = 6,
3H); M5 (ESI)m z 356.3 %MH—l)+. 11. Antiparasitic Activity of Conﬁounds of
the | nventi®ofsTh tEhpdlias!Bf 34 held ATdnts: 6 Ha a2 Mddagal hét! IfhHasiHes
causi ng nmal@riay = b eirshmapineSiEsIghd 4@,@@@@;%@@?@220@@_@ activities of the
conpounds of the invention nmay be shown in standard in vitro and in vivo tests
Exanple A ln Vitro Assay Representative malaria strain The conmpounds of the

i nventi on g@gad ftendard conpounds are tested in vitro against two standard
parasite strarns: Pk/sr:odiumfaiciparum N1754 (sensitive to all known drugs)
and Pl asnBy7-izilatoet-flacnerd-micthy1-2 S, % tetacphy dieos pinal Bpoarrbotizteblgdtiindol -2 % 1 'é6)nt ) .

Chl or oqui i8)di phosphate (Signa C6628), arternisinin (Sigm 36159-3),
artesunate (Mepha), atovaquone (GSK) and proguanil (Roche) are used as the
standard drugs. The testing is carried out in 96-well plates (CostarTm 96-
well mcroliter plates). Snears of the stqgck cultures of the two strains are
prepared and the parasitem a for f i.§' determined. Cultures with
parasitem a | ower than 2% are not onpound sol utions are prepared
in DMSO at 10nmgM.. |f insoluble ti N6 sol vents may be used according
to the recomendati ons of the supplier. OThEH stocks may he kept at 4 C for
typically 2 or nore weeks. For the assays, the conmpounds are fiirther freshly
diluted (4x dilution) wth a screening m8di um (R_PML 1640 (10.44 g/L) (no
hypoxant hisne)y: Le ed it R = . EES A1z unNeanyci n
(100" po niy PP EER oYt b2 SRl A e R e a2 e 13 e o
t he scr eendgVMRe80UIZ,DMEDet): 60 0@dl 111 110.50f(s,1 Hp 7middnotlH).er3p(dav e 8i3itag a

mul ti pett i r e _ut 4 | 8l p 4 en );+af 0.3 %
and hei na'ff 8‘&?’?%6 @L)ﬁfﬁgﬁW@&@’s&?gSgr (L-:-ktd§ ﬁgiclg_ggglbingf’;&)tﬁg?ﬁdhgl Sgso%g’eln rations
of p and R.7rbd,We- a63 &y, Hile2083ddrd 14.25 0% Hr,a$Pektd (el y- 6.MHx, TH)3 MBS (ESH)
i nfected %ﬁl %’dbr(f(l\ﬁ*th 0.47 nmL of blood and 9.23 m of screening nmediumto
obtain 10"hi 170 final solution at 0.3% parasitema / 2.5%hernatocrit. 1
rriL of uninfected red cells solution (no parasites, 2.5 % henmatocrit) is
pr epar ed m xing 50 'L of washed hunman erythrocytes or red blood cells (50%
hei nat ocr F@MRIP%)| 0od gout)) with 950 pt of the screening nmedi um
5'-Chloro-6,7-difluoro-3-methyl-2,3,4,9-tetrahydrospiro[3-carboline-1,3'-indol]-2'(1' H)-one
(80)

| F1 NMR (300M |z, DMBO-do): 6 10.61 (s, 11-1), 10.59 (s, 1H), 7.32 (m 2H)
9
0

F O \ NH cl
80
5'-Chloro-6,7-difluoro-3-methyl-2,3,4,9-tetrahydrospiro[B-carboline-1,3'-indol]-2'(1' H)-
one: 'H NMR (500MHz, CDCly): § 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
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100 ph of the screening nedi um containing 4x the highest conpound
concentration is added to the wells in row B. Six drugs can be tested in this
manner on ed¥M2P/a12&1 A reference substance is tested a8CWEPIO0YEP%%ach assay.
Serial drug dilutions are prepared with a nultichannel pipette. 100 RE is

t aken fr oiflR,B8)-MeClilgrost,7-difluoBo-drmdethylah3,# 8¢ terdhydrbsparo[ freathodinedl 3'imglol-0 t he
wel | s of REWHJ-ondi(88r m xing, 100 RE is transferred fromthe wells of row C to
the wells of row D. This is repeated consecutively for each row until row H.
The 100 pt renoved fromthe wells of row H are discarded. A two-fold serial
dilution of drugs is thus obtained. For rrpounds that are too active, the

hi ghest concentration is approprirate owen ed ®'The wells of row A serve as
controls without drug. 100 ph of i od (parasitema of 0.3 % 2.5 %
hematocrit) is added to each wel Ir % pette with a yellowtip on top
to avoid spillage. Only the control wel .e. wells A9-Al 2) receive

uni nfected bl ood of 2.5% hematocrit. The pI at es are incubated in an incubation
chanber at 37 C in an atnosphere cont ai i ng a gas mxture of 93 % N2, 4 ,70
Cx2, and 3 R85 (ﬂflsﬁﬂlﬁo ﬁlmfws %*mégyl@“B jo- %Hy&eaﬁm{ﬂcmoﬁmeq Pk sol ut i on

is added to each we | at e. EE ates are incubated for another 24
hour s and 2ithyDtpmef rféi\é\ﬁRt(ﬁ@(}l\é Z,tléMSOl-46)f 6266 (bst hH).plOA%Ss, MD, 7.44 (m, 1H),
200911329 220Q9 9 r . r ey far, E1AY i The
3H hypoxaﬁ’g‘?’ﬁl ngioggt%ggéf gﬁb?eﬁar ézhz% 6£{dﬂi}| gzg@g[lést o)b% %3 (8!5}‘I 56% 1@%
Anmer sham Bro1hal, i Hyidt 19 (6@ 26 &00H, aHy 2t7f®e(|dddl+ us.0nysS l:lzm_H)aIZlSQtﬂdd s/ + b5. 1,/15)6 w th

b vest or TV S (o e EoPE SERRITE STED O M AP or SRR a ol ood cel 1

onto a glass fiber filter and washes the filters with distilled water. The
dried fiItEé fl gilnserted into a plastic foil with 10 11-1L of scintillation
fluird and <din a Betaplate liquid scintillation counter (Wa [I ac,
Zurich, Sy¢z@rdarildro-; hﬂlﬂlﬁr‘r’wf&lrﬂetﬁ%rlez 5,890 ARy BSsIRHPlcaridBhe TIFUM MBI CPM)  per
wel | at equv [dnd g:gncentratl on ais transferred into a gaphic prol gamme
(e.g. EXCEL) and expressed as percentage of the untreated controls. The 50 %
i nhibitory concentration (1050) value is evaluated by Logit regression

anal ysis. Thus for the novel conmpounds Exg@pl es 50 and 62: NE54 (CQ sensitive
P. fal ci panon strain)1C50- 0.9 nM Exanple | 33.4 nNI Exanpl e62 Exanple B In
Vi vo Assay O \__

82
(15,3R)-5'-Chloro-6,7-difluoro-3-methyl-2,3,4,9-tetrahydrospiro|B-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, J = 5.5 Hz, 1H), 2.76 (dd, J = 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)
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The conpounds of the invention are tested in vivo against standard parasite
strains: a) Representative malaria (Plasnodium strain The Pl asnodi um berghei,
GFP ANKA st r'aP Al0ge®8¥ bed in B. Frankc-Fayard el at, M®PCBEBWA¥WSOPal -astral .,
137(1), 23-33, 2004 is used. This strain is maintained in female NVRL m ce
(20-22 g). The mice are kept in Standard Macrol on cages type 11 under standard
conditions at 22 C and 60-70 %re ) ' on a diet of pellets (PAB45
- NAFAG 9009, Provim Kliba AG C augst, Switzerland) and water ad
libitum Chloroquine (Signa C6628) 8 4 nin (Sigma 36, 159-3) are used
as the standard drugs. WD 20091132921 P2009/ 053902 St ock compound
solutions are prepared in 100 % DVSO (s%gpended) or a solution consisting of
70 % Tween-80 (d = 1.08 glnL) and 30 / et hanol (d= 0.81 ginl), followed by
a 10-fol ds‘i@hiﬂrb%[}mdi‘omth@z @'ﬁ}é @tra%ﬁgﬁlmlﬁ-@rﬂﬂhﬁé’q 3-GRivi! ﬂ"HPoé«Q ttl_ of

200 ttgrinm Heparin) is taken froma nouse with approxi mately 30 %
par asi t aenilaNMRd3¢iNdz.dMPR- f{ah)ﬁslloeﬂldg,l 148l 1659 (snéH), 07.308npHtadildi(@dd = 9.0,
erythrocyt en 1hi e 7 0 cte usly
(iv.) int o%zgpelr}{l) ?é‘?" rggsﬂszsg?ﬁt re m 09e8 HH‘EH%%C?; (?Ojl grd(’)@torﬁ%/ ]{}B

m ce. FouB. 1ﬁoinm; §H}:Jols$36dnfe©t0|1¢m3Ht)H‘dsé&iﬁiém/zﬁeﬁtiﬁaﬂMﬂ{)Oups are treated W|th a
single dose by the intraperitoneal (i.p.) route. Oher routes of application

are p055| lﬁ ?\ntn%r:ﬂﬂ}'c Agrm ra‘ (ﬂr& a o(uﬁés gpthggg ezl?l pours post-infection), the

experi men dose per oral dosing
(p.o). & t d by a
b el 1 m narg e Of nARhER 0B %é@gs;@m%&g@mﬁﬁﬂf%% R T o s
conpound @ﬂlagdsehsemenThmtﬂ‘lha ofrtbg coupedt ofathé orventenadiyuist edwsuc ktandead i10. 1 i
/ 10 g is tn(} efc1 g, day 4, 24 hours after the last drug treatnment, 1 AL
tail bl ood™ a’ken aﬁﬁ dissolved in 1 n_L PBS buffer. Parasitaenmia is

determ ned wnth a FACScan (Becton Di ckinson) by counting 100,000 red bl ood
cells. %ﬁg e{gen e between the nean value of the control group and those of
t he experi ’ffé’ol‘%ss?,yal culated and expressed as a percentage relative
to the corRtef,@Lengﬁlwﬁla(anaamlhV| ty). For par asitemas lower than 0.1 % the
presence of parasites in the FACS gate is checked visually (Fluorescence >102
i s consi déPegoBROPESP Y By cniipRang ﬁfﬁ’ﬂ%‘FOHB’fouf“ﬁear%ﬁFtﬁﬁf”sV’V% agpt £%¢ gandest up to
30 days. 28iteSWaMk Y PRGnS Bhim 3 cPaNs:, NF84 @E%SHK@Qtof A kRANAS kS e PIAMbdium
subsequent |y euthani sed. A conpound is considered curative if the ani mal

survi ves fdcigaym3dlpestoreqyinscandopyrijettamiee teistapt) afFldonoarias idinhespimtse(Sigseal t s

obt ai ned X u f S
oh 153 e, rOLEEERE, M PRI\ GRTE SR PP INES |
unt r eat ed (Rodhe) oF ugdas |the sWindad fdorgst Bbe teatingl is coripborids 9Q~e/>cl§lrptﬂt®s(C5€la1§H 4662) :

ED50 in P, ﬁ %h@&énl%f nodel (ng/kg)l.2 (exanple 50)1.5(exanpl e62)
| NDUSTRI AL P WO 2009/ 132921PCF/ EP2009/ 0539112

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 conpounds of the invention have useful pharmaceutical properties. In
particul ar, the conpounds are useful in the treatnent and prevention of
i nfecti ons SHEREI32PHose caused by parasites of a) P/ asPRT/EBUIUHSI0@g
Pl asnmodi um f al ci parum Pl asnodi um vi vax, Pl asnodi um nmal ari ae, and Pl asnodi um
ovul e, h) 10@jk bfrémisaregemusedus s @ided fosactewelhpl the mieotgbmrmate asidgpaopitiveste.and ¢)
Dypanosoma eg Trypanosonma cruzi, and Chagas disease it is understood that the
exanpl es and enbodi nents descri bed herein are for illustrative purposes only
and t hat ‘Aarihfausd recefls aﬂﬁtioartsn@ﬁsiﬁ@mrgﬁ&nﬁm(pb bfhB % hed Rehatdrlt I(h)he 25339 gest ed
to persons skilled in the ar nd are |nclude wthin the spirit and
purvi ew oP™PHEd fpfﬁ?r'rlw&&aawﬁ Cge%?agatwrls @ Hgper st g 0 a9 GEAINE 1. A
conmpound Qé‘spécgpggl a(l), or a phar maceutical ly acceptable salt or ester
t her eof : R4 (CH2)in,R3 A

Mix 0.3 ml of infected culture with 0.47 mL of blood and 9.23 ml of screening medium to obtain

10 ml of a final solution at 0.3% parasitemia / 2.5% hematocrit.

1 mL of uninfected red cells solution (no parasites, 2.5 % hematocrit) is prepared by mixing 50
uL of washed human erythrocytes or red blood cells (50% hematocrit; any blood group) with 950

UL of the screening medium.

100 pL of the screening medium containing 4x the highest compound concentration is added to
the wells in row B. Six drugs can be tested in this manner on each plate. A reference substance

is tested as well for each assay.

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 uL 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 0f 93 % Nj, 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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R2 (1) wherein mis 1 01 2; RI is H hal ogen, alkyl, haloal kyl, alkoxy,
amne or aryl optionally substituted with one or nore substituents; 10R2 is
Ft, al kyl, a¥QP¥PR3HP2lor al koxy carbonyl; R3 is |d or al RGIEPRA/GSIHPKkyI
hydr oxyal kyl , -COOD wherein D is an al kyl %r oup or R3 and R4 formpart of a
het er ocychis thaweg;forRsS hejrgpadere hpvgsting1 The 1H-hypoxanthine solutigris Arcpargd By diletifgused t o
and form : ' : hb ' : Vi if A
and B ar eggtlr?gkegfstgl%ﬁgﬁp%%?%%hﬁégéalggggﬁbuAjnIsEu s%ﬁfﬁlg}égﬂ?tﬁ{g *g%qﬂﬁ%:{ol or 2,
R2 and R3lafevih thewcreenibgaredivRl. is in position 6 of the spiro oxindole, then
R, R4 and R5 are not all I-1; or 20if Rl is I-1, then R4 is not nethyl when
R5 is Hand R5 is not nethyl

The plates are harvested with a BetaplateTM cell harvester (Wallac, Zurich, Switzerland), which

transfers the red blood cells onto a glass fiber filter and washes the filters with distilled water.
The dried filters are inserted into a plastic foil with 10 mL of scintillation fluid and counted in a
Betaplate™ liquid scintillation counter (Wallac, Zurich, Switzerland). The results are recorded as

counts per minute (cpm) per well at each drug concentration.

Data is transferred into a graphic programme (e.g. EXCEL) and expressed as percentage of the
untreated controls. The 50 % inhibitory concentration (ICsp) value is evaluated by Logit
regression analysis.

Thus for the novel compounds Examples 50 and 62:

NF54 (CQ sensitive P. falciparum strain)ICsp = 0.9 nM Example 50 1Csp = 3.4 nM Example62

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 et 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 Il 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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when R4 is I-1; or if Rl is Br, then R4 and R5 are not both H, and R4
is not nethyl when R5 is FI, and R5 is not nethyl when R4 is 1-1; further
provi ded t ha¥9 2Q)}2/d conpound of fornula: 100 PEFEPI089/453Wher s or an
addition salt with a pharnmaceutically acceptable acid are disclained; GXhe
conpounds Stsfck feompeHng :solutiongrage piegarbdinnd; %o ANAS Qi(suspanded)cw rppolutids corfsistiog nfil a:

70 % Tween-80 (d = 1.08 g/mL) and 30 % ethanol (d= 0.81 g/mL), followed by a 10-fold
dilution in H>O.

On day 0, heparinized blood (containing 50 uL of 200 pg/mL Heparin) is taken from a donor
mouse with approximately 30 % parasitaemia and diluted in physiological saline to 108
parasitized erythrocytes per mL. Of this suspension, 0.2 mL is injected intravenously (i.v.) into
experimental groups of three mice, and a control group of five mice. Four hours post-infection,
the experimental groups are treated with a single dose by the intraperitoneal (i.p.) route. Other

routes of application are possible.

On days 1, 2 and 3 (24, 48 and 72 hours post-infection), the experimental groups 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 |LL 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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2. A pharmaceutical conposition conprising a conmpound of formula (la), or a5
pharmaceutically acceptable salt or ester thereof in conbination with a
phar maceut i 4P PPY2E8HEpt abl e exci pi ent, diluent or carri EETEROUEE%Snal |y a
second drug substance: wherein mis 1 or 2; 10R is H, hal ogen, alkyl,
hal oal kyl , al koxy, am' ne or aryl opti onal |y substituted with one or nore
substitue ryl ai Ic [ car banyl ; al kyl ;
R4 is H, glth Ey‘iomp ﬁun rsoc;<fy yYentlorgcffiS! wher e?h anBaéfse(ée% pr?ﬁ?%e\é In Balj“%mﬁ:a% d R4
15 f or m pabimpainda afeeuhﬁﬁﬂ)oyctﬂleotreatnng;t dr8 prevehtiar ofligdtipnn sueh a]s tﬁom cadsedand A and
B are fused t.9 an formpart of an unsubstituted or substitut ed i ndol e;
provi ded PRAAI"FF' A and B are fused to positions 2 and 3 of an unsubstituted
i ndol e, 2Q) rPlissnokiived e2, PlRnaanGh Racipbunt, PIRrkdlivkn aNdx RPIdstodidmPRAsidria@nakd of the
spiro OX|n90Ic t hen
smodium ovale,
b) Leishmania genus such as, for example, Leishmania donovani, and

¢) Trypanosoma eg Trypanosoma cruzi, and Chagas disease

It is 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, RAand R5 are not all H or 102 if R isthen R4 is not nethyl when RS is
H and R5 is not nethyl when R4 is H, or if Rl is Br, then R4 and R5 are
not both H and R4 is not nmethyl when R5 is H and R5 is not methyl when R4 is
H, and further provided that: (i)the conmpound of formula: or its isoners or an
addition salt with a pharnmaceutically acceptable acid are disclainmed when the
second drug substance is absent. 3. A pharnaceutical conposition of claim 2,

wherein the second drug substance is an antinalarial drug. 4. A
phar maceuti cal 3ﬁE§S|tlon of claim3, wherein the second drug substance is 15
artesunate, artiet her -hydro-artem si nin, ncfloquine, chloroquine,

sul f adoxi ne, pyrlnetharnlne piperaquine pyronaridine, | urnefantrine or
al Qvaquons. Coln.pouﬁd I Oém,(?l,aa@ TR0 ptaratecalfy e i Lt o2 lfE: 2 1O 4
(1R, 38)-5", 7- Dheadvtor o- 6- f | uor o- 3-net hyl - 2, 3,4, 9- 20 : :
tetrahydrospiro[[3-carboline-1,3r-indol]-2V H-one. 6. A conpound of formula
(I'1), or a pharmaceutically acceptable salt or ester thereof:

RS, R4

(CHQn’x< _R3
/ N (R1)m
B\
A
o) N
\
R2
5
O

wherein m is 1 or 2;
R1 is H, halogen, alkyl, haloalkyl, alkoxy, amine or aryl optionally substituted
with one or more substituents;
10 R2 is H, alkyl, arylalkyl or alkoxy carbonyl;
R3 is H or akkyl;
R4 is H, alkyl, hydroxyalkyl, -COOD wherein D is an alkyl group or R3 and R4
form part of a heterocyclo ring;
R5is Hor alkyl;
15 nis 1,2 or 3; and
A and B are fused to and form part of an unsubstituted or substituted indole;
provided that if A and B are fused to positions 2 and 3 of an unsubstituted indole,
nis 1 or2,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
20 if R1 is H, then R4 is not methyl when RS is H and RS is not methyl
when R4 is 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;
further provided that;

25 m the compound of formula:



103 wherein: mis | or 2; 5RI is H, hal ogen, alkyl, haloaLkyl, alicoxy,

am ne or aryl optionally substituted with one or nore substituents; R2 is H,
al kyl, aryl al kyl or allcoxycarbonyl; R3 is Il or alkyl, R4 is H

al kyl, hydroxyal kyl, -0000 wherein Dis an alkyl group or R3 and R4 10 form
part of a heterocyclo ring; RS is Hor alkyl; nis 1,2 or 3; and A and 13 are
fused to and form part of an unsubstitutlé@d or substituted indole.

CO2CH3

N—H

or its isomers or an addition salt with a pharmaceutically acceptable acid

are disclaimed;

(i)  the compounds of formula:

Br CH2/< _HHal

o N
5 , H »
CH,
CH2/< (H2C),
H.HCI Br 2472 H.HCI Br
_ N\
N N
N i N i
H
o} N o) N
H L H b
CH3 CH3
(H20)2/< H.HCI (Hzc)2/< H.HCI Br
e s
N N
N i N i
H
0 N 0 N
H , H

are disclaimed; and

(iii)  the compounds of formula:
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15 7. A conpound as clained in clains 1 or 6, or a pharmaceutically acceptable
salt or ester thereof, or a pharnmaceutical conposition as clained in claim 2,
wherein Rl is C. 8. A conmpound as clained in clains 1, or 6, or a
pharmaceutically acceptable salt or ester thereof, or a pharnmaceuti cal
conposition as clainmed in claim2, wherein mis 1 20 and Rl is C and in
position 6 of the spire oxindolc. 9. A dompound as clained in any one of
claims 1, 6 or 8, or a pharnaceutically acceptable salt or ester thereof, or a
phar maceuti cal conposition as~claginmed in claim2 or 9,herein nis 1, R3is H
and one of R4 and R5 is ne Qf a coppound of formul a (III) or

a pharnmaceutically ageep esker t pfacture of a
medi canent for the t P prevent i ¢ praglti tion: 104
wherein 111 iS 1 or R i J o al™ y, amne or
aryl optionally substi . nore sUbStNt UeRkS; S al kyl ,
aryl al kyl or alkoxycarbony” ° T °

Me Me

are disclaimed.

2. A pharmaceutical composition comprising a compound of- formula (Ia), or a
5 pharmaceutically acceptable salt or ester thereof, in combination with a pharmaceutically

acceptable excipient, diluent or carrier and optionally a second drug substance:

RS R4
(CHZ)nX ~R3
/ N (R1)m
B\
A
0 N
\
R2
(I2)
wherein m is 1 or 2;
10 R1 is H, halogen, alkyl, haloalkyl, alkoxy, amine or aryl optionally substituted

with one or more substituents;

R2 is H, alkyl, arylalky! or alkoxy carbonyl;

R3 is H or alkyl;

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

RS is H or alkyl,

nis1,2or3;and"

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

- provided that if A and B are fused to positions 2 and 3 of an unsubstituted indole,
20 nislor2,R2and R3 are H, mis 1 and R1 is in position 6 of the spiro oxindole, then
R1, R4 and RS are not all H; or



R3 is Hor alkyl; R4 is H alkyl, hydroxyal kyl, -COOD wherein Dis
an al kyl group or P3 and R4 10 formpart of a hetenctyclo ring; R5 is H or
alkyl; nis I, 2 or 3; and A and B are fused to and formpart of an
unsubstituted or substituted indok. 15 Ii.The use of claim 10 wherein the
parasitic infection is malaria. 12. A conpound of formula (I1l), or a
pharmaceutically acceptable salt or estédb2thereof, for use in the treatnent
and/ or prevention of a disease caused by an infection by a parasite: 20

wherein rnis 1 or 2; 1%%5 is H, then R4 is not methyl when R5 is H and R5 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 RS
is H, and RS is not methyl when R4 is H; and
5 further provided that:

(D) the compound of formula:

CO2CH3

or its isomers or an addition salt with a pharmacecutically acceptable acid are
disclaimed when the second drug substance is absent.
10
3. A pharmaceutical composition of claim 2, wherein the second drug substance is

an antimalarial drug.

4, A pharmaceutical composition of claim 3, wherein the second drug substance is
15 artesunate, artemether, di-hydro-artemisinin, mefloquine, chloroquine, sulfadoxine,

pyrimethamine, piperaquine, pyronaridine, lumefantrine or atovaquone.

5. A pharmaceutical composition of any one of claims 2 to 4, wherein the
compound of formula (Ia) is (1R,35)-5',7-Dichloro-6-fluoro-3-methyl-2,3,4,9-
20 tetrahydrospiro[B-carboline-1,3"-indol]-2'(1'H)-one.

6. A compound of formula (II), or a pharmaceutically acceptable salt or ester
thereof:
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RI is H hal ogen, alkyl, haloal kyl, aikoxy, amne or aryl optionally
substituted with one or nore substituents; R2 is 11, alLkyl, arylal kyt or

al koxycarbonyl; 1(3 is Hor alkyl; 5R4 is H aLkyl, hydroxyalLkyi, -COOD
wherein Dis an alkyl group or R3 and R4 form part of a heterocyclo ring; RS
is Hor alkyl; nis 1,2 or 3; and A and B are fused to and form part of an
unsubstituted or substituted indole. 10 193. A conpound of claim 12, wherein the
di sease caused by an infection by a parasite is malaria, 14. A conpound as
claimed in clai mwherein the conpound is a pharmaceutically

accept abl esal t orest er of (1R 35)-5", 7R£x oro-6-fluoro-3-nethyl-2,3,4,9- 15
tetra hyd rosp iro [|-carbo I|n \1n ]- 2"(1 H) one | S. A conpound as
claimed in claim1, wherein the 6

Di ehl or o- 6-fl uoro- 3-net hyl -2, 3, 4, 98{ et .p| 0[13 carbollne 1,3 -indol.)-2
1(1' H) - one. ;11

(1)
wherein:
mis1or2;
5 R1 is H, halogen, alkyl, halovalkyl, 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
10 . form part of a heterocyclo ring;
RS is H or alkyl;
nis 1,2 or3; and

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

15 7 A compound as claimed in claims 1 or 6, or a pharmaceutically acceptable salt or

ester thereof, or a pharmaceutical composition as claimed in claim 2, wherein R1 is CL

8. A compound as claimed in claims 1, or 6, or a pharmaceutically acceptable salt
or ester thereof, or a pharmaceutical composition as claimed in claim 2, wherein m is 1

20 and R1 is Cl and in position 6 of the spiro oxindole.

9. A compound as claimed in any one of claims 1, 6 or 8, or a pharmaccutically
acceptable salt or ester thereof, or a pharmaceutical composition as claimed in claim 2 or
9, wherein n is 1, R3 is H and onc of R4 and R5 is methyl.

25 |
10.  Use of a compound of formula (III), or a pharmaceutically acceptable salt or ester
thereof, for the manufacture of a medicament for the treatment and/or prevention of a

parasitic infection:



20 16. A conmpound as clainmed in claim1, wherein the conmpound is

OR, 38)-5' - Chl oro-

6-fl uoro-3-nethyl -2, 3,4,9-tetrahydrospiro[]3-carboline-1,3" -indoll-T(I"H)-one.
17. A conpound as clained in.claiml, wherein the conpound is a

pharmaceutical ly

accept abl esal t orest erof (1R, 3S)-5' - Chl br ggp-fl uoro-3-nethyl -2, 3, 4,9- 25

t etrahydrospiro[ O-carboline-1, 3 -indoll-2.(11H) -one. 18, A conmpound of any one

of clainms 14 to 17 for use as a nedi canent. 19. A conpound of any one of
claims 14 to 17 for use in the treaggren, and/or 30 prevention of a disease
caused by an infection by a parasite. 20. A conpound of cl aim 19,

. . H i CH,)n /R3
wherein the disease is malaria.( 2), N (R1)m

AN

A
o7
R2
1m
wherein
mislor?2;
5 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
10 form part of a heterocyclo ring;
R5 is H or alkyl;
nis 1,2 or3; and

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

15 11.  The use of claim 10 wherein the parasitic infection is malaria.

12. A compound of formula (III), or a pharmaceutically acceptable salt or ester

thereof, for use in the treatment and/or prevention of a disease caused by an infection by

a parasite:
RS R4
(CHZ)nX R3
/ N {(R1)m
B\
A
07N
R2
20
(1)
wherein

mis { or 2;
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R1 is H, halogen, alky!, 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;

R5is Horalkyl; nis 1, 2 or 3; and

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

13. A compound of claim 12, wherein the disease caused by an infection by a

parasite is malaria.
14, A compound as claimed in claim 1, wherein the compound is a pharmaceutically
acceptable salt or ester of (1R,35)-5',7-Dichloro-6-fluoro-3-methyl-2,3,4,9-

tetrahydrospiro[ B-carboline-1,3'-indo]-2'(1'H)-one.

15. - A compound as claimed in claim 1, wherein the compound is (1R,3S)-5',7-

Dichloro-6-fluoro-3-methyl-2,3,4,9-tetrahydrospirof B-carboline-1,3"-indo]-2'(1'H)-one.

16. A compound as claimed in claim 1, wherein the compound is (1R,3S8)-5"-Chloro-

6-fluoro-3-methyl-2,3,4,9-tetrahydrospiro[ B-carboline-1,3'-indo1]-2'(1'H)-one.

17. A compound as claimed in claim 1, wherein the compound is a pharmaceutically
acceptable  salt or  ester of (1R,3S)—5'—Chlbro—6-ﬂuoro-3-methyl-2,3,4,9-
tetrahydrospiro[B-carboline-1,3"-indol}-2'(1'H)-one.

18. A compound of any one of claims 14 to 17 for use as a medicament.

19. A compound of any one of claims 14 to 17 for use in the treatment and/or

prevention of a disease caused by an infection by a parasite.

20. A compound of claim 19, wherein the disease is malaria.



