20 JAN 2004 WO 01/05790 PCT/ SEO0/ 01506 1 NEW COVPOUNDS TECHNI CAL FI ELD s

The present invention relates to novel spirooxindole derivatives, and0 JAN 2004
pharmaceutically acceptable salts thereof, with an anal gesic effect. The
conmpounds of the invention can thus be used in the prevention and

treatnent\g% Qain. In further aspects, the invention relates to conpounds
for use i tREPA0y: to processes for preparation of suBRTREW E8fmpounds: to

pharmaceuti cal conpositions containing at | east one conpound of the
invention, or a 10 pharmaceutically agceptable salt thereof, as active
ingredient; and to the use of the active conpounds in the manufacture of
medi canents for the nedical use indicated above. The invention also

rel at es tqﬂgg iates for use in the preparation of the novel
conmpounds. D ART Certain spirooxindole derivatives are known as
internediates in the syntheses of vasopressin receptor |ligands fromU.S.
Patent No. 5. 728,723 (EIf Sanofi). 20 Patent applications WD 9741125 ( SKB)
VO 97116977 KWBBFALABESB27712 (CEMAF), and WO 9315051 (Elf) al so di scl oses
spi rooxi ndol es as synthetic internedi ates. Certain spirooxindol e
derivatives are known as |ocal anesthetics from Kornet and Thio, Journal

of MediCi nal pfRgEhnontA4tEs to hvel gp%%b%nd&'i@héiv@l‘i@k,iaﬁ@-}:ﬁma&iﬁ&hgges racem c
2s m xtures and biological studies were limted to toxicity (LD50) in mice
and | ocal aagretblsstlisghereaftwitli ananglgegic eftectaThecomppynds bf be kiverglonicen ks ch t est

t he conpo e QM i i | Al pﬁ %%&g Lf fects of
t he spiroggg%ggﬁe J%rl@g?ﬁgig&ggéuhg%¥+5%§§l&gngﬂ hggg r%ﬁ%b,?QO
PCT/ SEOQ Gempéungds Fdowesiie therdpinan erocesssi faspreparagiodof snch mswednipen@idewt | ¢ agent s
to treat c ronic.qun. Chronic. . . : :
pharmaceutical composiiions containing at least one compound of the mvenhon, or a
10 pharmaceutically acceptable salt thereof, as active ingredient; and to the use of the active
compounds in the manufacture of medicaments for the medical use indicated above. The

invention also relates to new intermediates for use in the preparation of the novel

compounds.

15 BACKGROUND ART

Certain spirooxindole derivatives are known as intermediates in the syntheses of

vagopressin receptor ligands from U.S. Patent No. 5,728,723 (EIf Sanofi).

0 Patent applications WO 9741125 (SKB), WO 9711697 (MSD), WO 9527712 (CEMAE),

and WO 9315051 (Elf) also discloses spirooxindoles as synthetic intermediates.

Certain spirooxindole derivatives are known as local anesthetics from Komet and Thio,
Journal of Medicinal Chemistry 1976, 19, 892-8. This publication discloses racemic

25 mixtures and biological studies were limited to toxicity (LDsg) in mice and local anesthetic
activity (rat sciatic nerve blocking) in which test the compounds were found inferior to

lidocaine. No analgesic effects of the spirooxindole derivatives are mentioned.



pain can be caused by injury to nerves or by a variety of |esions. As of
today there is no clear understanding why some, nore or |ess visiblZ) jAN 200
injuries nmay elicit pain. Medical doctors often find even strong

anal gesi cs, such as opioids, distressfully inefficacious when 5 the pain
state is |nvoIV| t he nervous systemitself, peripheral as well as

central . la?n states are often referred to as ned?dpEtH'epain. As a
final resort cI|n|C|ans often prescribe drugs which are not consi dered
‘true anal gesics but which by trial and error have been found partly
useful . Such agents include tricyclic antidepressants, for exanple
amtriptylin, anticonvul sants |ike carbanazepine and gabapentin, and sone

| ocal 10 anesthetics and _ anti arrhythm cs, ecially nmexiletinge. It has

sur pri si ngl y BEEH PHEATNERHNED a?%ﬂ@ﬁp%lafé AP Eef’élé*FPR‘/‘éP?‘U @i bit good

anal gesi ¢ RLARES bd @lsedY idhi§ tPRrbdsGHbRE LafieBl Jr&Gohd AsloRclEint e gdtgrent  of
chronic palFr? is D SC?_OS?JRI@E%: THE IN\)EI\FI’I (‘?J% It has ssgrtp?rig?l ngly been found

t hat conpourskbsr @fderlstlaadmmwtm#oaw} mongter ddss visible dniirres ol Akt rain. Yeedicelat | ves, are
particul arl y ors%ﬁgrb%ndl e%@l?“lstg)%glagal e?fgp(gﬁ da§ @onqs tdlsﬁ' s%RrYl If‘écaﬁ'o&s vlvh t he
spect,

t r eat nent o n-one Set T nvention thus refates to
conmpoundss Ofthet;hi‘n sgﬁenel‘xadolvﬁhy‘tmjﬂlﬁvdus Rg'atmnmlfmaapmsmmubalcbmaaddem abl e salt
t her eof , wherein R1 |§ 0 JAN 2004 WO 0 ‘H§ g_ PCI lSEOQ%OlSOG 3 a) H,
b) substi t utPag st &'i‘?é’@ﬁ'éf‘i"t’{?flé‘ﬂas@f“‘eeat 43 PRI 9 ¢2- 06 al kyl

d) Cl-C6 al kydstdte@nizd whkhatdnbt considertd uﬂ@-irﬁ@@f@tbﬁav@ﬁ 8sPurigd 46 lesror have

been found partly useful. Such agents include tricyclic antidepressants, for example
amitriptylin, anticonvulsants like carbamazepine and gabapentin, and some local

e anesthetics and antiarrhythmics, especially mexiletine.

It has surprisingly been found that certain spirooxindole derivatives exhibit good analgesic

properties and are particularly effective in the treatment of chronic pain.

15 DISCLOSURE OF THE INVENTION

It has surprisingly been found that compounds of the Formula I, which are spirooxindole
derivatives, are particularly effective analgesic compounds and thereby suitable in the
treatment of pain.

20

In one aspect, the present invention thus relates to compounds of the general Formula I

25 or a pharmaceutically acceptable salt thereof, wherein

Rlis



f) aryl Cl1-C6 alkyl, g) Ci1-C6 al kenyl, or h) Cl1-C6 cycloal kyl C-C2 al kyl;
to R2is a) H b) G-C alkyl, «c¢) C-C4 alkynyl, d) halogen, 15 GZ)DJANZD[H-
substituted or unsubstituted carbanoyl, f) substituted or unsubstitute

car banoyl oxy, g) C 1-C6 al kyl carbonyl, h) C1-C6 al koxycarbonyl, i) C 1-C6
al kyl carbonyl oxy, 20 j) hydroxy-substituted C1-C6 al kyl, k) cyano, 1)
nitro, rr)wéfﬂ"'?%”,“ n) hal ogenated Cl-C6 al kyl, 25 o) hBEGERMAKed Cl- C6

al koxy, p) hal ogenated C1-C6 alkylthio, q) C 1-C6 al kylsulfinyl, r) Cl-C6
al kyl sul fonyl, s) Cl1-C4 al kylsulfinylalkyl, 30t) Ci1-C4 _

al kyl sul fonyl al kyl , 20 JAN 2004 WO 01/05790 4 PCT/S ECO 01 506

a) H,
b) substituted or unsubstituted C;-Cg alkyl,
¢) C;-Cg alkoxy C-Cg alkyl,
d) C1-Cg alkylthio C2-Cg alkyl,
s e} halogenated C{-Cg alkyl,
f) aryl C-Cg alkyl,
g) C-Cg alkenyl, or
h) Cy-Cg cycloalkyl C,-C, alkyl;

a}) H,
b) C;-Cg alkyl,
c) C,-C, alkynyl,
d) halogen,

13 e) substituted or unsubstituted carbamoyl,
f) substituted or unsubstituted carbamoyloxy,
g} C;-Cg alkylcarbonyl,
h) C1-Cg alkoxycarbonyl,
i) C1-Cg alkylearbonyloxy,

2 j)  hydroxy-substituted C;{-Cg alkyl,
k) cyano,
) nitro,
m) amino,
n) halogenated Cy-Cg alkyl,

25 o) halogenated Cy-Cg alkoxy,

| p) halogenated C;-Cg alkylthio,

q) C-Cg alkylsulfinyl,
1) Cy-Cg alkylsulfonyl,
s) C1-Cy4 alkylsulfinylalkyl,

30 t} Cq-C4 alkylsulfonylalkyl,



~u) Cl-C6 al kyl sul fonylam no, v) hal ogenated Cl1-C6 al kyl sul fonyl am no, w)

hal ogenated C | -C2 al kyl sul fonyl oxy, x) am nosul fonyl, s vy) 7 0 JAN 7004
~ami nosul fonyloxy, z) aryl, aa) heteroaryl, bb) arylcarbonyl, cc)
het er oaryl carbonyl, is dd) arylsulfinyl, cc) heteroarylsulfinyl, ff)

aryl sul f onyl __heteroaryl sul fonyl, in which any aromag noiety is
optionally §ﬁ%gﬁ%?Wted, hh) Cl1-C6 al kyl carbonyl am no, ig'§$Tm%ﬁﬁC6

al koxycarbony I amno, j j) C 1-C6 al kyl-thiocarbonyl, kk) C-C6

al koxy-thi ocarbonyl, 11) fornyl, or m)al koxysul fonylam no; 20 R3 is a)
H b) C1-C6 al kyl, c¢) halogen, 25 d) Cl-C6 al koxy, e) hal ogenated Cl-C4
al kyl, f) halogenated C 1-C6 al koxy, g¢g) halogenated C 1-C6 al kyl thi o,

u) C;-Cg alkylsulfonylamino,
v) halogenated C,-Cg alkylsulfonylamino,
w) halogenated C,-C, alkylsulfonyloxy,
x} aminosulfonyl,
5 y) aminosulfonyloxy,
z) aryl,
aa) heteroaryl,
bb) arylcarbonyl,
cc) heteroarylcarbonyl,
10 dd) arylsulfinyl,
ee) heteroarylsulfinyl,
ff) arylsulfonyl,
gg) heteroarylsulfonyl, in which any aromatic moiety is optionally substituted,
hh) C1-Cg alkylcarbonylamino,
15 it} C;-Cg alkoxycarbonylamino,
ji) C1-Cg alkyl-thiocarbonyl,
kk) C;-Cg alkoxy-thiocarbonyl,
11} formyl, or
mm )alkoxysulfonylamino;
20
R®is
a) H,
b) C1-Cg alkyl,
c) halogen,
25 d) C-Cg alkoxy,
¢) halogenated C1-Cy alkyl,
f) halopenated C;-Cg alkoxy,
g) halogenated C-Cjg alkylthio,
h) C1-Cq4 alkylsulfinyl,
w 1) Cy-C4 alkylsulfonyl,



h) C1-C4 alkylsulfinyl, 30 0 C1-C4 al kyl sul fonyl, 20JAN2004 WD 01/05790 5
j) Cl-C4 alkyisulfnyl C1-Cg alkyl, k) Cl-C4 alkylsulfonyl C-Cs al&§uUAN 200
1) Cl-C4 al kyl sul fonyl ami no, m hal ogenated Cl-C4 al kyl sul fonyl am no, s n)
am nosul fonyl, or o) am nosul fonyloxy; R4 is a) H io b) C1-C4 alkyl, or

c) hal ogen; PCT/ SEOQ 01506 R2 and R3 may together with the carbon atons to
whi ch t heyY2M¥"4% ached, form a saturated or unsatur aPEHSEMAE" opti onal |y
cont ai ning one or nore further heteroatons, and/or is optionally
substituted with one or nore substituénts selected from hal ogen, C1-C6

al kyl, C-C6 al koxy, CF3, OH, cyano, am no, Cl-C6 al kyl-NH, (Cl-C6

al kyl )2-N--, CN , NH2SQ2, NH2CO-, or Cl1-C6 al kyl-CO; Any amino noiety in

whi on mmy Becigr BRI RARR b S L ene. by pyridine, zs &) © T
t hi ophene, k)X, -0y nlaglsuwifonyl C-Cg alkyl,
) Cy-C4 alkylsulfonylamino,
m)halogenated C;-Cj4 alkylsulfonylamino,
5 n) aminosulfonyl, or

o) aminosulfonyloxy,

R4 is
a) H,
10 by Cy-C4alkyl, or

‘c) halogen;

R2 and R3 may together with the carbon atoms to which they are attached, form a saturated
or unsaturated ring, optionally containing one or more further heteroatoms, and/or

15 optionally substituted with one or more substituents selected from halogen, C|-Cq alkyil,
C,—Cj alkoxy, CF3, OH, cyano, amino, C;~Cy alkyl-NH-, (C{—C alkyl);-N—, CN
,NH»50,, NH,;CO-, or C;-Cg4 alkyl-CO-;

. . .02 4 . . .
Any amino moiety in R"-R  can optionally be substituted with one or two C-Cg alkyl

20  groups which may be part of a ring;

Aris

a} benzene,

b) pyridine,
25 c) thiophene,

d) pyrazine,

e} pyrimidine,

f) oxazole,

g) thiazole,

30 h) pymole,



~e) pyrimdine, f) oxazole, g) thiazole, 30 h) pyrrole, 2 0 JAN 2004 WO
01/0,5790 6 i) pyrazole, or j) furan; Xis s a) -NHCO, b) -CONH,70dAN 2004
~-NH-S@2-, d) -S&2NH, e) -OCH2-, to f) -NHCH2-, or @) -NHCOCH2-; Y is a)
-CH2-, Is b) -CH(C1-C6 alkyl)-, «¢) -C(C1l -C6 alkyl)2-, or d) a single
bond; Z is 20 a) -CH2CH2CH2-, b) -CH2CH2CH2CH2-, <c¢) -CH=CHCH2-, d)
- CHECHCH2CHRYO P57%00) - CHR2 CHECHCHR- ; PCT/SE00/01506

i) pyrazole, or

j) furan;

Xis
s a) -NHCO-,
b) -CONH-,
c) -NH-S03-,
d) -SO;NH-,
e) -OCH3-,
o f) -NHCHj3-, or
g) -NHCOCH;-;

Yis
a) -CHa-,

15 b) -CH(C;-Cg alkyl)-,
¢) -C(C-Cg alkyl);-, or
d) asingle bond;

Zis
20 a} -CHCH2CHj-,
b} -CH;CH,CH2CH3-,
¢} -CH=CHCH3;-,
d) -CH=CHCH,CHj3-, or
¢) -CH,CH=CHCH3-;
25

provided that when X is -NHCOCHj- then Y cannot be -CH3-;

and



25 provided that when X is -NHCOCH2- then Y cannot be -CH2-; PCT/ SE00101306
and 2 0 JAN 2004 WO 01105790 PCTI SE00141S06 7 excluding the racem C 20 JAN 7004
conmpounds wherein Ar is benzene, R2-R4 is hydrogen, Xis NHCO Y is a
single bond, Zis -CH2CH2CH2-, and Rl is ethyl or n-propyl. The pure
enantionmers, racem c mxtures and unequal m xtures of two enantionmers are s
within the"8&BP&%f the invention. It should be under sSPERHENHAL al so al |
the diastereoneric forns possible are within the scope of the invention.

It will also be appreciated by those skilled in the art, although
derivatives of conpounds of fornula | may not possess pharmacol ogi cal
activity as such, they may be adm nistered io parenterally or orally and

t hereafter tabqglized.in the body to formco unds of the inyention

whi ch are ‘B‘E@F‘Wﬁ KOO IR A (g ?Vgé."'mﬁtfdﬁbe&é‘?nie R v‘éz‘?’dr%""mﬁi‘%‘ﬁﬁ?ﬂe N- oxi de
is one exwigy dngldBnd DRLCATI,AME- 488! ke as-pp,adr ugs”. All prodrugs of
conpounds of fornmula | are included within the scope of the invention. 1s
Dependi ng on the process conditions the final products of the Fornmula | are
obt ai ned ejther. . in. neutral .or.salt form Salt fo i ncl ude hydrates and
ot her sol \e/}g]}e greéeﬁ - g%é rg?e;%?gﬁ”ﬁrﬁgeandfug?%alp%?@%P %ﬁgo enﬁ%f"ﬁ’efsﬁéyf ree base
and t hes salitién thk s¢dpe s£theinsterpion.dushioaldae andetrstdoid mhat hleo albeopasteborkidie | Nvent i on.
20 Acid additi on‘slalts.é)]f Lhe ne(\t/}( caonpounds may in a manner known per se be
t r ansf or me™S BFBPIE A& WRENH35eRe AF BB BUL ¢ agents such as alkali or by ion
exchange. The free base obtained nmay also formsalts with organic or
inorganic acids. In the preparation of acid addition salts, preferably such
aci ds ar e thwatelspiecprreasted Ry thessiskijled mahegiapltheugh derivativesofzemepindbble sal ts.
Exanpl es o, Shf ' wiviRC S [ J: osphoric
acid, ni tﬁ)c ach?ﬁgﬁ??)sﬁ%t?rlgh}tgsaﬁ%l&%cgﬁcgwgﬁsg%‘(’y H:Hébi &es%ﬁﬂﬁlerg@aci ds,

ar omat ii¢  parenterally or orally and thereafter metabolized in the body to form compounds of the

invention which are pharmacologically active. Such derivatives, of which the N-oxide is
one example, may therefore be described as "prodrugs”. All prodrugs of compounds of

formula I are included within the scope of the invention.

15 Depending on the process conditions the final products of the Formula I are obtained either
in neutral or salt form. Salt forms include hydrates and other solvates and also crystalline
formn polymorphs. Both the free base and the salts of these end products are within the

scope of the invention.

20 Acid addition salts of the new compounds may in a manner known per se be transformed
into the free base using basic agents such as alkali or by ion exchange. The free base

obtained may also form salts with organic or inorganic acids.

In the preparation of acid addition salts, preferably such acids are used which form suitably
25 pharmaceutically acceptable salts. Examples of such acids are hydrochloric acid, sulfuric
acid, phosphoric acid, nitric acid, aliphatic, alicyclic carboxylic or sulfonic acids, aromatic
or heterocyclic carboxylic or sulfonic acids, such as formic acid, acetic acid, propionic
acid, succinic actd, glycolic acid, lactic ac@d, malic acid, tartaric acid, citric acid, ascorbic

acid, maleic acid, hydroxymaleic acid, pyruvic acid, p-hydroxybenzoic acid, embonic acid,



~or heterocyclic carboxylic or sulfonic acids, such as formc acid, acetic
acid, propionic acid, succinic acid, glycolic acid, lactic acid, nel{gAN 2004
~acid, tartaric acid, citric acid, ascorbic acid, nmaleic acid,

hydr oxymal ei ¢ acid, pyruvic acid, p-hydroxybenzoic acid, enbonic acid, 2 0
JAN 2004 WO 0 PCTI SEQO 01506 S net hanesul fonic ac esul foni ¢
aci d, hydro‘g%?ﬁézzsulfonlc aci d, haIogenbensenesulfon|'l‘:q:‘f(!zﬁiﬁ'pé‘i{3

t ol uenesul foni ¢ acid or napht hal enesul fonic acid. Al crystalline form

pol ynorphs are within the scope of the gnvention. Preferred conpounds of
the invention are those of Formula | wherein RLis a) H b) C-C4 al kyl,
ioc) Cl-C4 al koxy C1-C4 aIkyI d CL-&4 alkylthio dd -C4 alkyl, e)

[l uorl 12t ot Tl el e A1 B hunesfiEhef@s 2oy or s 1
hal ogen, e€) }&tﬂ@SﬁHehd&h@dlf(ﬁﬁc Mnﬁtﬂnﬁltsﬁluﬁrﬁdao&ﬂdrblaﬂiﬂ)éhmciu)foﬁubﬁﬂi tuted or

unsubsti tut ed car bano L Cl- C3. al kyl carbonyl, 25 h) Cl1-C3
al koxycar bOf‘I@' crystalhnc orm polymorp s are within the scope of the invention.

"5 Preferred compounds of the invention are those of Formula I wherein

Rlis
a) H,
- b) C1-Cy alkyl,
10 ¢) Cy-Cq alkoxy C1-Cq alkyl,
d) C-C4 alkylthio C-Cq alkyl,
e} fluoninated C,-Cy4 alkyl,
f) aryl C-C4 alkyl,
g) C1-C4 alkenyl, or
15 h) cyclopropylmethyl;

R2 is
a) H,
b) C;-C4 alkyl,
0 c) Cy-Cyatkynyl,
d)} halogen, .
e} substituted or unsubstituted carbamoyl,
f) substituted or unsubstituted carbamoyloxy,
g} C1-Cj alkylcarbonyl,
25 h) Cp-Cj alkoxycarbonyl,
i} C;-Cj alkylcarbonyloxy,
1)} hydroxy-substituted C;-Cs alkyl,
k) cyano,
1) fluorinated Cy-Cj alkoxy,
0 m) fluorinated Cy-Cg alkylthio,



1) C 1-C3 al kyl carbonyl oxy, j) hydroxy-substituted Cl1-C3 al kyl, k) cyano,
1) fluorinated C1-C3 al koxy, 30 nm) fluorinated Cl1-C6 al kylthio, 2 gsglm 2004
2004 WO 01/05790 9 PCT/ SE00101506 n) C-C3 al kylsulfinyl, o) CI1 -

al kyl sul fonyl, p) Ci1-C3 al kyl sulfinyl Cl-C6 alkyl, q) Cl-C4 al kyl sul fonyl
Cl1-C6 al kyl s_r) Cl-C3 al kyl sul fonyl am no, s) hal ogenated Cl1-C3

al kyl sul f o¥QP4RT™o, t) sulfanoyl, u) sul famoyl oxy, VECHFEIMISE, )

het eroaryl, x) heteroarylsulfinyl, vy) arylsulfonyl, z) heteroaryl sul fonyl,
in which any aromatic noiety is optiofally substituted, aa) Cl-C4

al kyl car bonyl am no, i s bb) C 1-C3 al koxycarbonyl am no, c¢c) C 1-C3 al kyl
-thl ocarbonyl, or dd) C 1-C3 al koxy-thiocarbonyl; R3 is 20 a) H,

n) C;-Cj alkylsulfinyl,
o) Cy-Cs alkylsulfonyl,
p) C;-Cz alkylsulfinyl C,-Cg alkyl,
q) Cy-C4 alkylsulfonyl C-Cg alkyl,
s 1) Cq-Cj alkylsulfonylamino,
5) halogenated C;-Cj alkylsulfonylamino,
t) sulfamoyl,
u) sulfamoyloxy,
v) aryl,
1w w) heteroaryl,
x) heteroarylsuifinyl,
y} arylsulfonyl,
z) heteroarylsulfonyl, in which any aromatic moiety is optionally substituted,
aa) C1-Cy4 alkylcarbonylamino,
is  bb)C;-C; alkoxycarbonylamino,
cc) Cy-Cj3 alkyl-thiocarbonyl, or
dd) C;-Cj3 alkoxy-thiocarbonyl;

R3 is

20 a)H,
b) C-Cq4 alkyl, or
¢) halogen;

R.4 is
235 a) H,
b} C1-C4 alkyl, or

c) halogen,

R2 and R3 may together with the carbon atoms to which they are attached, form a saturated

1  or unsaturated ring, optionally containing one or more further heteroatoms, and/or



" b) C1-C4 alkyl, or <c¢) halogen; R4 is 25 a) H b) Ci1-C4 alkyl, or c¢)

hal ogen, R2 and R3 may together with the carbon atons to whi ch they 20eAN 2004

~attached, forma saturated i0 or unsaturated ring, optionally containing
one or nore further heteroatons, and/or 2 0 JAN 2004 WO 01/ 05790

PCT/ SEOOL01 ptionally substl tuted with one or nor uent s
sel ected fraggﬂ%‘?osgen Cl-Co al kyI Cl- C6 al koxy, CF3, %ﬁ%%ﬁﬁ% am no,

Cl-C6 al kyl -NH, (Cl-C6 alkyl)2-N, CN ,NH2S®2, NH2CO-, or Cl C6
alkyl-CO-; s Any amino noiety in R2- R4 &N obtionally be substituted with
one or two Cl1-C6 al kyl groups which may be part of a ring; Ar is a)
benzene, 10 b) pyridine, c¢) thiophene, d) pyrazine, e) pyrimdine, t)

oxazole, 15 g} i 2%Rlifited wlth RAYEF S8 sushituB R7LLe8 frofhaloken, EW@MNiky20 Xi s
CI_CG alkoxy, CF3, OH, cyano, amino, Cl—Cﬁ aIkyl—NH—, (CI“CG alkyl)z—N—, CN
,NHzSOz, NHZCO-, or C]-CG alkyl-CO-;

s Any amino moiety in R2~F’.4 can obtionally be substituted with one or two C}-Cg alkyl

groups which may be part of a ring;

Aris
a) benzene,

10 b) pyridine,
¢) thiophene,
d) pyrazine,
e} pyrimidine,
f) oxazole,

15 g) thiazole,
h) pyrrole,
i) pyrazole, or
j} furan;

2 Xis
a) -NHCO-,
b) -CONH-,
¢) -NH-SO3-, or
d) -SO,NH-;
25
Y is
a) -CHa-,



a) -NHCO-, b) -CONH-, c) -NHSO2-, or d) -SO2NH-; 25 Y is a) -CH2-,

JAN 2004 WO 01/05790 it b) -CH(Cl1-C6 alkyl)-, «c) -C(Cl-C6 al kyl)2 %J“HQ
a single bond; 5 Zis a) -CHRCH2CH2-, b) -CH2CH2CH2CH2-, «c¢)

- CH=CHCH2CH2-, or io e) - CH2CH=CHCH2-; provi ded t hat when X S -NHCOCHZ-

then Y ca and PCT/ SEGO 01506 excl uding t acem ¢ conpounds
wher ei n A;w'?émgggﬁzene R2-R4 is hydrogen, X is NHCO §T’ IS s ngl e
bond, Z is -CH2CH2CH2-, and Rl is ethyl or n-propyl. Mre preferred
conmpounds of the invention are those Idf Formula | wherein Rl is 20 a) H,

b) C1-C4 al kyl, or
b) —-CH(C,-Cg alkyl)-,
¢} —C(C,-Cg alkyl}z- or
d) a single bond,

s Zis
a) -CH,CH,CH3-,
b) -CHCH;CH,CH3-,
. ¢) -CH=CHCH3-,
d) -CH=CHCH,CH3-, or
o e) - CHCH=CHCH;-;

provided that when X is -NHCOCH;- then Y cannot be -CHj-;
and

. 2 4. .
excluding the racemic compounds wherein Ar is benzene, R™-R * is hydrogen, X is NHCO,

. 1.
ts Y isasingle bond, Z is -CHpCHCH3-, and R is ethyl or n-propyl.
More preferred compounds of the invention are those of Formula I wherein

Riis
20 a)H,
b) Cy-Cy alkyl, or
c) C1-Cg4 alkoxy C1-C4 alkyl;

R is
15 a) H,
b) C;-C4 alkyl,
c) halogen,
d) substituted or unsubstituted carbamoyl,
¢) substituted or unsubstituted carbamoyloxy,

3 f) C)-Cj alkylcarbonyl,



c) Cl-C4 alkoxy C1-C4 alkyl; R2is 2s a) H b) Ci1-C4 alkyl, c¢) hal ogen, d)
substituted or unsubstituted carbanoyl, e) substituted or unsubstitut@daN 2004
car banoyl oxy, 30 f) Cl1-C2 al kyl carbonyl, 20 JAN 2004 WD 01/ 05790 12 Q)

Cl- C3 al koxycarbonyl, h) cyano, i) fluorinated Cl-C2 al koxy, |)

fl uori nat ed - | kylthio, s k) Cl-C3 al kyl sul finyl, =
al kyl sul f ony ,ﬂﬁEH@H-CQ ai kyl sul fonyl anii no, n) Cl-C3 alééwgiwﬁgﬁylanino,

or o0) C 1-C3 al koxycarbonylam no; 10 R3 is a) H b) C1-C alkyl, or c¢)
hal ogen; 15 R4 is a) H, 12

g} C1-Cj alkoxycarbonyl,
h) cyano,
1) fluorinated Cy-C; alkoxy,
j) fluorinated C1-Cg alkylthio,
s k) Ci-Cs alkylsulfinyl,
) C,-Cj alkylsulfonyl,
m) C;-C; alkylsulfonylamino,
n) C;-Cj alkylcarbonylamino, or

o) C;-Cj; alkoxycarbonylamino;

R’ is
a) H,
b) Cy-Cy alkyl, or
c) halogen;
15
R4 is
a) H,
b) C1-C4 alkyl, or
¢} halogen,
20

R2 and R3 may together with the carbon atoms te which they are attached, form a saturated

or unsaturated ring, optionally containing one or more further heteroatoms, and/or
optionally substituted with one or more substituents selected from halogen, C 1—Cg alkyl,
C,-Cg alkoxy, CF3, OH, cyano, amino, C—Cg alkyl-NH-, (C;—-Cg alkyl);-N-, CN

s ,NH;S0,, NH,CO-, or C;-Cg alkyl-CO-;

Any amino moiety in F{2-12.4 can optionally be substituted with one or two C1-Cg alkyl

groups which may be part of a ring;

30 Aris



b) C1-C4 alkyl, or c¢) halogen; 20 PCT/S EOQO 01 506 R2 and R3 nay toget her
with the carbon atons to which they are attached, forma saturated 797 JAN 2004
unsaturated ring, optionally containing one or nore further heteroatons,
and/or optionally substituted with one or nore substituents selected from
hal ogen, -6 al kyl, Cl-C6 al koxy, CF3, OH, cyan, amno, Cl--C6
al kyl - NH- ,%‘(’@‘P al kyl)2-N-, ON 25 , NH2SC2, NH2CO-, oPCESEPRISH ky| - CO :
Any amino noiety in R2-R4 can optionally be substituted with one or two
Cl-C6 al kyl groups which may be partl3of a ring; 30 Ar is 20 JAN 2004 WO
01/05790 13 a) benzene, b) pyridine, <c¢) thiophene, d) pyrazine, s e)
pyrimdine, f) oxazole, g) thiazole, h) pyrrole, i) pyrazole, or io0 j)
furan; X iz$paheseNHCO . b) - CONH-,

b) pyridine,

¢) thiophene,

d) pyrazine,

s e) pyrimidine,

f) oxazole,

g) thiazole,

h) pyrrole,

i) pyrazole, or

10 j) furan;

Xis
a) -NHCO-,
b) -CONH-,
15 ¢) -NH-SO3-, or
d) -SONH-;

Yis
2) -CHy-,

20 b) -CH(C,-Cg alkyl)-,
¢) —C(C-Cg alkyl)z-, or
d) a single bond;

Zis

s a) -CHCH,CH;-,
b) -CH3CH;CH,CH;-,
c) -CH=CHCHj,-,
d) -CH=CHCH,CHj3-, or
e) - CH;CH=CHCH3-;

30



-is c) -NHS®2-, or d) -SO2NH; Yis a) -CH2-, 20 b) -CHC 1 -C 6 alkyl)-,
c) -C(Cl-C6 alkyl)2-, or d) a single bond; 25 Z is a) -CI—|ZCI—|ZCI—|2-,&?QZJAN 2004
- CH2CH2CH2CH2-, c¢) -CH=CHCH2-, d) -CH=CHCH2CH2-, or e) - CH2CH=CHCH2*"

- PCT/ SE00101 506 30 2 0O JAN 2004 WD 0110790 14 PCT/ SE00101 506 excl uding the

racem c conpounds_wherein Ar is benzene, R2-R4 is hydroge 1S NHCO, Y
is a single WOMP™ is -cHeCcH2CH2-, and Rl is ethyl or g‘:(g'lfsc%)ﬁ'?%

Particularly preferred conmpounds of the invention are those of Fornula I
wherein RLis H R2is a) H iob) ClL-® alkyl, or c¢) hal ogen;

. 2_4. .
excluding the racemic compounds wherein Ar is benzene, R -R " is hydrogen, X 1s NHCO,

Y is a single bond, Z is -CHCH,CH3-, and Rl is ethyl or n-propyl.

Particularly preferred compounds of the invention are those of Formula { wherein
1.
R isH;

R2 is
a) H,
10 b) C-Cy alkyl, or

¢) halogen;

R3 is
a) H,
15 b) C1-C4alkyl, or

c) halogen,

RYis
a) H,
10 b) Cy1-Csalkyl, or

c) halogen;

Aris
a) benzene, or

25 b) pyridine;

Xis

a) -NHCO-,

b) -CONH-, or
e ¢) -NH-507-;



R3 is a)
al kyl, or
- NHCO- ,

H 15 b) C 1-C4 alkyl, or <c¢) halogen; RAis a) H 20 b) d-C4

c) halogen; Ar is a) benzene, or 25 b) pyridine; X is a)
b) -CONH-, or 30 c) -NHSO2-; 2 0 JAN 2004 WO 01/05790 15

7YU JAN 2004
i's a

single bond; Zis 5 a) CH2CH2CH2-, or b) -CH=CHCH2-, PCTI SEOOI 01506
excluding the racem c conpounds wherein Ar is benzene, R2-R4 is hydrogen, X

I s NHCO,

n- propyl .
(S)-enant

20

35

Yo% ngl e bond, Z is - CHRCH2CH2-, and RLPFYSEPRLS of
10 It has furthernore surprisingly been found that the

i oners of the conpounds of fornula | possess a higher anal gesic
activity than the (R)-enantionmers and are thus

Y is a single bond;

Zis
a) CHCH;CH3-, or
b) -CH=CHCH;-,

. . . . 4. .
excluding the racemic compounds wherein Ar is benzene, RZ-R is hydrogen, X is NHCO,

Yisa single.bond. Z is -CH;CH,CH3-, and R1 is ethy! or n-propyl.

It has furthermore surprisingly been found that the (S)-enantiomers of the compounds of
formula I possess a higher analgesic activity than the (R)-enantiomers and are thus

preferred for therapeutic use before the latter and the racemic mixtures.

Another aspect of the present invention is therefore the S-enantiomer, referring to the

marked spirocarbon, of the compounds of the general Formula I

R
R Ar FT z"\ 0
R X N—R'

or a pharmaceutically acceptable salt thereof, as defined above.

The following definitions shall apply throughout the specification and the appended

claims:

The term "C-Cg alkyl" denotes a cyclic or linear, straight or branched, substituted or

unsubstituted alkyl group having from ! to 6 carbon atoms. Examples of said alkyl include,



- preferred for therapeutic use before the latter and the racem c m xtures.
15 Anot her aspect of the present invention is therefore the S}enanti?ggﬂNZML
referring to the marked spirocarbon, of the conpounds of the genera

~Formula | mor a pharmaceutically acceptable salt thereof, as defined

above. (1) The follow ng definitions shall apply throughout the._

speci fi cati oh®&H8¥he appended cl ai ms: 2s The term " Cl- C5TA5RY1"*%denot es a

cyclic or linear, straight or branched, substituted or unsubstituted al kyl

group having from1l to 6 carbon atons. lexanpl es of said alkyl include, 2 0

JAN 2004 WD 01/05790 16 PCT/ SEOOI 01506 but is not |limted to nethyl, ethyl,

n- propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, cyclohexyl, and

P ant e B G G SRR SR G Kbl o o1
al kyl " have cidiehegpl ardzpdogntyy neani ng as "C1- 06 al kyl". The iern1"halogen"

i ncludes fluoro, chloro, brono and iodo groups. 10 The term "aryl" denotes
a substituted or unsubstituted C6 Cl4 aromatic hydrocarbon and i ncl udes,

but is not IThetdBECT-O, alkENYZ @tes A@RID T-A0A, wheRatedRyl i3 ez atovel enant r ene,
and fluorene. 1s The term "substituted" denotes e.g. an Cl-C6 al kyl, Cl-C6
al kyl aryl®* or aryl group as defined above which is substituted by one or

nore al kyl, 1k komyscihel A8an «cau, Aky! ! 13,at, 2l K9 the BytesPording&tthing Cyano or
oxo groups. The term "heteroatonms” denotes a nitrogen, oxygen, sulfur, or a
phosphor ous 2aten{-s alkyl™.

The term “*halogen” includes fluoro, chloro, bromo and iodo groups.

The term “‘aryl” denotes a substituted or unsubstituted C6—Cl4 aromatic hydrocarbon and
includes, but is not limited to, benzene, naphtalene, indene, antracene, fenantrene, and

fluorene.

15 The term “substituted” denotes e.g. an C,-Cs alkyl, C;-Cg alkylaryl or aryl group as defined
above which is substituted by one or more alkyl, alkoxy, halogen, amino, thiol, nitro,

hydroxy, acyl, cyano or 0xo groups.

The term “heteroatoms” denotes a nitrogen, ox.ygen, sulfur, or a phosphorous atom.
20
Most preferred compounds according to the invention are listed in the following table. The
compounds can be in neutral form or in salt form as earlier indicated, for example in
hydrochloride form.
e 5-Fluorospiro[indolin-3,3'-piperidin]-2-one
25« 5-Fluoro-1-isopropylspiro[indolin-3,3'-piperidin)-2-one
¢ (R)-5-Fluoro-1'-isopropylspiro[indolin-3,3'-piperidin}-2- one
s (85)-5-Fluoro-1'-isopropylspiro[indolin-3,3'-piperidin]-2-one
» 5,7-Difluorospiro[indolin-3,3'-piperidin]-2-one acetate
o 5,7-Difluoro-1"-isopropylspiro[indolin-3,3'-piperidin]-2-one
s ¢ (8)-5,7-Difluoro-1'-isopropylspire[indolin-3,3'-piperidin]-2-one



20 Most preferred conpounds according to the invention are listed in the
follow ng table. The conpounds can be in neutral formor in salt foz'gnjmmm
earlier indicated, for exanple in hydrochloride form
5-Fl uorospiro[indolin-3,3 -piperidin]-2-one is
5-Fluoro-I1 -isopropyl spiro[indolin-3,3 -piperidin]-2-one A
(R) - 5-Fl uo‘mﬂm”%"sopropyl spi ro[indol i n-3, 3" - pi peri di n] TOV/SEgp{EI06
(S)-5-Fluoro-1"-isopropyl spiro[indolin-3,3"-piperidin]-2-one
5,7-Difluorospiro[indolin-3,3 -piperildin]-2-one acetate
5, 7-Difluoro-1'-isopropyl spiro[indolin-3,3 -piperidin]-2-one 10
(S)-5,7-Difluoro-1'-isopropyl spiro[indolin-3,3" -piperidin]-2-one 20 JAN
2004 WD 01/ 07799 gﬁ}pg . in]-2-
5- Di et hyl sgll To llngleglgﬁﬁgé@ld - p’?p%?egg}nflu%-o??one
5- Met hyl - I¢' -5-Blethyb Pyisopspiy - pirofeiolin-A33pidéridpi]{2eme  di n] - 2- one 6- Met hyl -
' -isopropyl-spirolindolin-3, 3" -piperi.din]-2-one
a- Wit byl o roTebl Tt pes b g Pard i bl 2ne
4- Met hyl - 1o -4-5Riy RpYd[BRbIS bslekitm]-3-0de - pi peri din] -2-one
4- Met hyl -1" - ro%l spi ro[indolin-3, 3" -piperidin]-2-one .
7- Fl uorfospi roMetdbl 1isppoppaispipofingoln-53" per iRl #Pebyr i di n) | - 2- one
(S) - (+) - 7-Fl U@ i 1pddy YR 1o 1h-B 3= g R8I 8loRd - 2- one
Spi ro(i ndol i n%, ' - r??‘%gpp J.' no?z '2-p(?éne f!) °

' - Et hyl spi rbFiupdediiofiadpli®-3,35(had bdétrehyqepomiding}-2-one

I
e
' - Allyl spi r$pirofickilini3;3Bpiperdin)gonedi n] - 2- one
10 = 1-Ethylspiro[indolin-3,3'-piperidin]-2-one
¢ 1'-Propyl-spiro[indolin-3,3'-piperidinj-2-one
e 1'-Isopropylspiro[indolin-3,3'-piperidin]-2-one
« 1-Allylspiro[indolin-3,3'-piperidin]-2-one
e 1'-Cyclopropylmethylspiro[indolin-3,3'-piperidin]-2-one
15 & 1'-Butylspiro{indolin-3,3'-piperidin]-2-one '
. 1‘—s-Butylspiro[indolin-3,3'—p;ipcridin]-Z-one
s (S)-(+)-1'-Propylspiro[indolin-3,3'-piperidin}-2-one
s 1'-Propylspiro[4-azaindolin-3,3'-piperidin]-2-one
» 1'-Butyispiro[4-azaindolin-3,3'-piperidin}-2-one
w e I'-sec-Butylspiro[4-aza-indolin-3,3"-piperidin]-2-one
e I'-Propyl-5-chlorospiro[7-aza-indolin-3,3'-piperidin]-2-one
e 1'-Propylspiro[7-azaindolin-3,3"-piperidin]-2-one
s 1'-Propyl-6-methylspiro[7-azaindolin-3,3'-piperidin}-2-one
s I'-Propylspiro[isoindolin-3,3"-piperidin]-1-one hydrochloride
25 e 1'-Isopropylspiro{indoline-3,3'-piperidine] hydrochloride
¢ 2.3-Dihydro-1H-1'-Propylspiro[thieno{3,2-b]pymol-3,3'-piperidin]-2-one
e 23,1°,2’,3",6'-Hexahydro-1 H-spiro[thieno[3,2-b]pyrrol-3,3"-pynidin)-2-one
e 23.1'2' 3 6-Hexahydro-1H-spiro[5,8-diazaindol-3,3'-pyridin}-2-one
e 1°,2’,3'4"-Tetrahydrospiro(indolin-3,3’-(7H)-azepin]-2-one
w e 1',2",3'4"-Tetrahydrospiro[7-azaindolin-3,3’-(7H)-azepin}-2-one



* 1" -Cycl opropyl nethyl spi ro[indolin-3,3 -piperidin] -2 -one 15
1'-Butylspiro[indolin-3,3 -piperidin]-2-one . 1'-s-Butylspiro 2 0 JAN 2004
[indolin-3,3 -piperidin]-2-one (S)-(+)-1"-Propyl sp
“ro[indolin-3, 3" -piperidin]-2-one

|* - Propyl spig 9l 4=agai ndol i n-3, 3" - pi peri di n] - 2-one

| ' - Butyl spiro[ 4-aZai ndol i n-3, 3' - pi peridin]-2-one zo
1' -sec-Butyl spiro[ 4-aza-indolin-3, 3" -piperidin]-2-one
I'-Propyl-5-ch|orospiro[7-aza-indolin-§ﬁ3'-piperidin]-2-one

1' - Propyl spi ro[ 7-azai ndol i n- 3, 3' - pi peridin]-2-one

1' - Propyl - 6- net hyl spi ro[ 7-azai ndol i n- 3, 3' - pi peri di n]-2-one

1' - Propyl spier of iggigii N0l 3 4r=t8rahydidipd[4-Zaindloll=- N7 Ay shepieb-ond de 23
1'-Isopropy|spiro[indpline73 3' - pi peridine] hydrochloride

2, 3-Di hydr o-* H- Prapplspisglingplin-3p mipesidiay-3-ope b{w%ér ol -3, 3" -pi peridin]-2-one
2,3,1',2",3,6' - Hexahydro- 1 H spi ro[ t hi eno[ 3, 2-b] pyrrol -3, 3" -pyridin]-2-one
2,3,1',2",3 ,6" -Hexahydro-1 H spiro[ 5, 8-di azai ndol -3, 3" - pyri di n] - 2- one
1',2', 3" 4' - Fettheampslrposfpiredofornpderids aec8rdBig-t¢ thelinvantimpi n] - 2- one 30

|',2",3 4" -Tetrahydrospiro[ 7- azai ndol in-3, 3" -(7H)-azepi n)-2-one 20 JAN 2004
WD 01/ 05790 18 PCT/ SE00101506 - .

1' - Et hyl - 1' ,Aso,tBesé corhRiuhddat bo Bietnd] dormzonimndDd farm-23 e@lier(indatedz epi n) - 2- one

| ' - Propyl spi rof[indolin-3, 3 -piperidjnl-2:-0ne |'-oxi. Furt her nost
preferred c69&9?1‘8'?‘7&@&95?@?%8“@@“13ﬂié“i%’i%ﬁ[“?@ﬁ@"@é&%i’&"’t“ﬁese conpounds can
be in neutr ak).{.MetRyRpird[N-aSahdolih®l M@ 2 368tk it tropyHliiO P B8k o
(S)-5-Chloro-7-fluorospiro[indolin-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one
(S)-S - Met hyPshé-Pipetiryispm] hrergindeline 3, 3(L3, éﬁ?t@@@!%f‘?laﬂg%?"&pyr idin) ]

-2-one (S)-6-Methylspiro] 7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one

PCT/SENB/015306

(S)-5-Chlorospiro[ 7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
(8)-5,7-Diflucrospiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin}]-2-one
(8)-7-Chlorospiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
(8)-7-Fluoro-5-methylspiro{indoline-3 ,3';(1 ,2,3,6-tetrahydropyridin)]-2-one
15 (S)-5-Methoxyspirofindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
(S)-5-Chlorospiro{indoline-3,3"-piperidin}-2-one

PREPARATION

20  The present invention also provides the following processes for the preparation of
compounds of the general Formula I. The compounds of the present invention can be
prepared by methods known in the art using commercially available, or readily prepared,
starting materials. Many useful methods for synthesis of oxindoles are reviewed by G.M.

Karp in Org. Prep. Proced. Int. 1993, 25, 481-513, which is incorporated herein by

25 reference.

It is to be understood that certain functional groups may interfere with other reactants or

reagents under the reaction conditions and therefore may need temporary protection. The



(S)-5, 6-D nmet hyl spiro[ 7-azai ndoline-3,3"-(1, 2, 3,6-tetrahydropyridin)]-2-one
10 (S)-6-Methyl spiro[ 7-azai ndoline-3,3" -(1, 2,3, 6-tetrahydropyridin)] ﬁ'ﬁﬂ?n
(S)-5-Ch|orospiro[7-azaindoIine-3,3'-(1,2,3,6-tetrahydropyridin)]-Z-% é 04
(S)-5,7-Difluorospiro[indoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one
(S)-7-Chl iro [indolin-3,3 -(1, 2,3, 6-tetrahydropyrigdj - 2-0ne
(S)-?-Flug$§?g¢ﬁ@thylspiro(indoIine-3,3'-(1,2,3,6-tetrg€§§%@%§w?din)]-2-one
15 (S)-5-Met hoxyspirof[indoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one
(S)-5-Chlorosp iro(indoline-3,3'-pipel din]-2-one PREPARATI ON 20 The

present invention also provides the follow ng processes for the preparation
of conpounds of the general Fornmula 1. The conpounds of the present

i nventi on Gage Retectins GRAPEY d&xﬁﬁeati#n@eﬁedﬁopmubﬂn?d?gm%rsynm%m,@neormer cially
avai lable, or readily prepared, starting materials. Many useful nethods

for synt hedition,f. Wo Srasdo&dsG & Vuta Wikswelatepsgiemei991Karp in Org. Prep. Proced.
Int. 1993, 25, 481-513, which is incorporated herein by is reference. It is
to be understood that certain functional groups may interfere with other
react ant s Pbecess£agent s under the reaction conditions and therefore may need
tenporary protection. The 2 0 JAN 2004 WO 0110-5790 19 PC / SE00101506 use
of protecting groups is described in '"Protective Goups in Organic

Synthesis', 2nd _edition, T.W Geene & P.GM_Witz. W]Iey-]nterscience
1001 Prébpats Rr S iige ALt a SeTE TSIMUBhRRE O ¢ b the. goner al
Formul a | @Rkt sigs: the follow ng steps: a) Conpounds of Fornula IV

a) Compounds of Formula IV
R L

R NH,

2_4 .
wherein L is a halogen or a trifluoromethylsulfonyloxy group, Ar, R™-R " are as defined in
Formula I, or can be converted into such groups later in the synthesis sequence, is coupled

is  with a compound of the general Formula II, or a corresponding lower alkyl ester, e.g.

methy! or ethyl ester,

| )1 or 2
N ]
R
O I

HO

20 wherein R1 is as defined for Formula I or is a nitrogen protecting group, e.g. a Boc group,

to give a compound of the general Formula VII



10 wherein L is a halogen or a trifluoronethylsul fonyl oxy group, Ar, R2-R4

are as defined in Fornmula |, or can be converted into such groups Iazlt@gm ot
~the synthesis sequence, is coupled is with a conpound of the genera
Formula 11, or a corresponding |ower alkyl ester, e.g. nethyl or ethyl

ester, HO O g@olhsherein Rl is as defined for Fornula I Eifﬁﬁm%mpitrogen
protecting group, e.g. a Boc group, to give a conpound or %e gener al
Formula VI1 2 0 JAN 7004 WO 01/ 05790 20 _PCT/ SEO0/ 01506 VI1 b) The resulting
am de of the general Forrmula VII is t het? cyclized using Heck reaction
conditions wth palladiumas a catal yst or sonetinmes under radical
generating conditions to 5,09ive, after optional renoval of protecting

groups, a conpound of thefgeg >tmul a | Waen the above formed Spiro
conpound contains a douP&e thy s may be hydrogenated over a netal
catalyst to give the co Mpeend, or by ot her methods

duct is thereafter
FQt ected i nternedi ate

wel | known to those skil %
deprotected, if necessary, the ¢
conpound may be further reacted with, f exanpl organonetal lic reagents,
to give new conpounds of the invention i*h which an al kwylj or al kynyl group
is substituted for a bromne or an aryl- or al kyl sul fonyl oxy group. Process
B 15 a) Compounds of Fornula IV

b) The resulting amide of the general Formula VII is then cyclized using Heck reaction

conditions with palladium as a catalyst or sometimes under radical generating conditions to

5 give, after optional removal of protecting groups, a compound of the general formula [

When the above formed spiro compound contains a double bond this may be hydrogenated
over a metal catalyst to give the corresponding saturated compound, or by other methods
well known to those skilled in the art. The i;:roduct 1s thereafter deprotected, if necessary,

0 or the cyclized protected intermediate compound may be further reacted with, for example
organometallic reagents, to give new compounds of the invention in which an alkyl or

alkynyl group is substituted for a bromine or an aryl- or alkylsulfonyloxy group.

Process B

a) Compounds of Formula IV

v

20 wherein Ar, RZ-R4, Y are as defined in Formula I, and X is -NHCO- or -NH-50; are

alkylated with a compound of the general Formula IX




IV 20 wherein Ar, R2-R4, Y are as defined in Fornula I, and X is -NHCO or
-NE-S02 are alkylated with a conpound of the general Fornmula I X 20 JAY ANOd;
WO 01/ 05790 PCT/ SEOQ 01506 21 L-z A-PG I X wherein Z is as defined in
Formula I, L is a bromne, iodine , aryl or alkylsulfonyloxy group, e.g.
trifluorongethyl sul fonyloxy group, Ais oxygen or nitrogen, and PGis a

sui tabl e stl"ﬁ'f”é%'ti ng group or, when A is nitrogen, eqUGlSE¥18¢ Formula |.
, to give compounds of the general forrmula XIl1 XIl io wherein Ar, R2-R4, Y,
and Z are as defined in Formula I, X12ls -NHCO, or -NHSO2-, Ais oxygen
or nitrogen and PGis a suitable protecting group or, when A is nitrogen,
equals RI of Formula |I. b) An optional transformation step is perforned
when A is oxygen, wherein the G)Wﬁen is function is converted into the
correspondi ng am no function by nmefhdds wel tyyknown in the art. One

sui tabl e way of acconplishing this conversion is to renove the protecting
group to generate the corresponding primary al cohol, which is thereafter

converted into a.suitable .| eaving. groups, .e.q. a,tosyla roup. The
eaving grifisn 5ischar e urorie s Dud bRy i fn pEARE R Cophi e 1o
give a corgpaiphée efifliobendigailfahyl$:0f givlpRAXd dxygad i hittogerd ahGP@ G dtuftabdgen. 20
JAN 2004 WO 01/05790 22

.. 1 .
s protecting group or, when A is nitrogen, equals R of Formula I. , to give compounds of

the general formula XI1

XII

10 wherein Ar, RZ-R4, Y, and Z are as defined in Formula I, X is -NHCO-, or -NH-803-, A is

. 1
oxygen or nitrogen and PG is a suitable protecting group or, when A is nitrogen, equals R

of Formuta I.

b) An optional transformation step is performed when A is oxygen, wherein the oxygen

15 function is converted into the corresponding amino function by methods well known in the
art. One suitable way of accomplishing this conversion is to remove the protecting group to
genérate the corresponding primary alcohol, which is thereafter converted into a suitable
leaving groups, e.g. a tosylate group. The leaving group is thereafler displaced by a
suitable amino nucleophile to give a compound of the general formula XII, wherein A is

20 nitrogen.




" PCT/ S EQQ 01506 c) Conpounds of the general formula Xl can thereafter and
after optional renoval of protecting groups be cyclized to the spirio0 JAN 2004
~systemto give conpounds of the forrmula | under standard Mannich
conditions. s Process C a) Compounds of the general Forrmula Il .NH | R),
or2 R 10 H rein Ar, R1-R4 are as defined in For |l or Rl is a
benzylic prS%%i?%ﬂg group, are oxidised into conmpounds E%%ﬁﬂﬁmﬁéﬁgra
Formula VI, NHa R VI 15 wherein Ar, Rl-R4 are as defined in Formula | or
Rl is a benzylic protecting group, as i®¥ described in Kornet and Thi o,
Journal of Medicinal Chem stry 1976, 19, 892-8 or as referred to in the
previously nentioned review by Karp. c¢) Conpounds of the general Fornula VI
are ther eaf tPtompuhiiZthe bR feANIRI dadVRERifENand2B e §RAGH Aihsvadi tions to

gi ve a conpound of the general Fornula I. 2 0 JAN 2004 WO 01/05790 23
Process D protecting groups be cyclized to the spiro system to give compounds of the formula I under

standard Mannich conditions.

s Process C

a) Compounds of the general Formula ITI

ITI

wherein Ar, R*-R* are as defined in Formula I or Rl is a benzylic protecting group, are

oxidised into compounds of the general Formula VI,

. 1. . . .
15 wherein Ar, R'-R? are as defined in FormulaI or R is a benzylic protecting group, as is

described in Komet and Thio, Journal of Medicinal Chemistry 1976, 19, 892-8 or as

referred to in the previously mentioned review by Karp.

¢) Compounds of the general Formula VI are thereafter cyclized under standard Mannich

20 reaction conditions to give a compound of the general Formula I.




a) Conpounds of the general Formula V R? 5 PCTI SEOCO 01596 V wherein Ar,
R2-R4, X and Y are as defined in Fornula | and PG is an am no protect{naN 200
group, is ring-closed using a rutheniumor nol ybdene conplex as a catal yst
under standard reaction conditions to give conpounds of the general

formul a VI‘% J7g VII1. This netathesis reaction is described in nore detail
in the reVV&BVa ubbs, R H and Chang, S. Tetrahedr BhVi¥8819G,  4413- 50.
15 The internediate V nay be prepared by methods known to the one skilled
in the art, for exanple by alkylati®% of the internediate IV wth e.g.
allyl bromde followed by a Mannich reaction with a secondary am ne to

gi ve a conpound of the general formula Va, as is schematically shown

bel ow. 20 A9IAN2004 VO (11145794 24 -(Va) PCTI SE40141506 In process B and C
t he am no profecti ng group used is preferably an easily renovable group,
for exanple groups belonging to the aryl nethyl class which can be readily
removed 5 | ﬁonﬁ&ﬂ\%@mﬁ’é LSk Fdliag v €l easi ng the secondary ami ne of fornula
| (RI=H). Sai conmpound can Pe Converted to a terti aryam ne, by al kyl.ati ng
nmet hods well known in the art. O her suitable' protective groups that are
described in the organiRg cheni cal Iiter/ture i's,

wherein Ar, RZ-R4, X and Y are as defined in Formula I and PG is an amino protecting

group, is ring-closed using a ruthenium or molybdene complex as a catalyst under standard

reaction conditions to give compounds of the general formula VIII

VIII

This metathesis reaction is described in more detail in the review by Grubbs, R.H. and
Chang, S. Tetrahedron 1998, 54, 4413-50.

The intermediate V may be prepared by methods known to the one skilled in the art, for
example by alkylation of the intermediate IV with e.g. allyl bromide followed by a
Mannich reaction with a secondary amine to give a compound of the general formula Va,
as is schematically shown below.

20



- for exanple, an allyl carbamate or a 4-nmethoxybenzyl group. io Many
interconversions of the R2 and R3 groups are also evident to one skiljy W 106t
~the art. Conpounds of the general forrmula | prepared in this way are
racemc. As is well known in the art resolution of the two enantioners can
be conveniently achieved by classical crystallization nethods by using a
chiral acid %Bﬁﬁ"’égé’ L- or D-ditoluoyltartaric acid or (+5CHEMPIS6
(-)-1-canmphorsul fonic acid in a suitable solvent such as acetone, water

al cohol, ethyl acetate or their m xturd®. Another nethod to achieve the
sanme goal is to separate the enantioners by chromat ography on a chiral
colum such as Chiralcel OD or Kromasil TBB which are comrercially
avai l abl e. A fupthe enantioners is by
preparing a der i i anpl e an am de 20
JAN 2004 WO 0150 1 ne,—witPr an
enantionerically formed di astereoners
by crystallizag#eR y AL USE 5 In a further aspect,
the present invention relates to conpounds of the fornmula |I for use in

t herapy, in particup@; for use in the treatnment of pain. The invention al so

provi des the use of a conpound of the formula | in the manufacture of a
medi canent for thg treatment of _pain. to The novel conpounds of the
present inventi oR\gre useful i @"fherapy, especially for the treatnent

and/ or prophyl axi idely different origins and causes and

i nclude acute™d C nic pain states. Exanples are pain caused by
chem cal, mechagi difat | pPehermal , infectious or inflanmatory
ti ssue trauma of' canceér, postoperatiAe pain, is headache and m graine,
various arthritic and inflamuatory conditions such as osteo and

(va)

In process B and C the amino protecting group used is preferably an easily removable
group, for example groups belonging to the arylmethyl class which can be readily removed
s by hydrogenolysis, thus releasing the secondary amine of formula 1 (R'=H). Said
compound can be converted to a tertiary amine, by alkylating methods well known in the
art. Other suitable protective groups that are described in the organic chemical literature is,

for example, an allyl carbamate or a 4-methoxybenzyl group.
i Many interconversions of the R? and R? groups are also evident to one skilled in the art.

Compounds of the general formula I prepared in this way are racemic. As is well known in
the art resolution of the two enantiomers can be convcnientiy achieved by classical
crystallization methods by using a chiral acid such as L- or D-ditoluoyltartaric acid or (+}

15 or {-)-1-camphorsuifonic acid in a suitable solvent such as acetone, water, alcohol, ethyl
acetate or their mixture. Another method to achieve the same goal is to separate the
enantiomers by chromatography on a chiral column such as Chiralcel OD or Kromasil
TBB which are commercially available. A further well known means to obtain pure

enantiomers is by preparing a derivative of a racemic intermediate, for example an amide



rheumatoid arthritis, nyofascial and | ow back pain. Al so neuropathic
conditions of central or peripheral origin can be treated or preven?quynsz
t he conpounds of the invention . Exanples of these pain conditions are
trigem nal 20 neural gia, postherpetic neuralgia (PHN), diabetic nono/poly
neur opat hy, nerve trauma, spinal cord injury, central post stroke,

mul tipl e s¥PEFEEMs and Parkinson's disease. O her pai nPSVER®LISHF viscera
origin such as caused by ul cer, dysnenorrhea, endonetriosis, |BS,
dyspepsia etc. can also be treated or2prevented with the conpounds of the
invention. The conpounds of the invention are useful as therapeutic agents
in disease states with 25 inappropriate neuronal activity or in

neur opr ot et i r. e LG I i i eal N the

Froat ment G PP pFRETb G BB PRl ud e ERLBRTEs) O o,

amyot r ophi fomhedtdéasteomets by ogstallicAloBor byAdtadraategeaphy.st r oke, cerebral ischaem a,
traumatic brain injury, Huntingdon's chorea, schizophrenia, obsessive
conpul sive disorders (OCD), neurological deficits associated with AlDS,

sl eep di sougprcar Usel udi ng circadian rhythm 2 0 JAN 2004 WD 01/ 05790 26
PCT/'S EOQ 01 X06 di sorders, insomia & narcol epsy), tics (e.g. Tourette's
syndrong), and nuscular rigidity (spasticity). A primary aimof the
invention is to use conpounds of the fornula | for oral treatnment of 5
neur opat hil8 aderthepppeckl thopipssnidpyenien relpiss teomperdeef ths formale | fRF8sR ion are al so

useful forg s sal RAeudf ©oPhd GES rBRR0GIRbAR THE fenddh bROPRVRES the G subst ances
of abuse suchas ‘cocal ne, nicotine, alcohol and benzodi azepines. 10 In a

further asyectmpévadiofthe firmpla I rr the indowfagtere of mmedifamgnidionihe tierdmert of or nul a |
or a pharmaceutically acceptable salt or solvate, thereof as a therapeutic

agent,i|1%%ﬁticular for the treatnment and/or prophylaxis of anxiety,

mani a, :glepressi on, panic disorders and/or
The novel compounds of the present invention are useful in therapy, especially for the
treatment and/or prophylaxis of pain of widely different origins and causes and inctude
acute as well as chronic pain states. Examples are pain caused by chemical, mechanical,
radiation, thermal, infectious or inflammatory tissue trauma or cancer, postoperalive pain,
ts  headache and migraine, various arthritic and inflammatory conditions such as osteo and

rheumatoid arthritis, myofascial and low back pain.

Also neuropathic conditions of central or peripheral origin can be treated or prevented with
the compounds of the invention . Examples of these pain conditions are trigeminal

20 neuralgia, postherpetic neuralgia (PHN), diabetic mono/poly neuropathy, nerve trauma,
spinal cord injury, central post stroke, multiple sclerosis and Parkinson's disease.
Other pain states of visceral origin such as caused by ulcer, dysmenorrhea, endometriosis,
IBS, dyspepsia etc. can also be treated or prevented with the compounds of the invention .
The compounds of the invention are useful as therapeutic agents in disease states with

25 inappropriate neuronal activity or in neuroprotection for example as anticonvulsants in
epilepsy, in the treatment of itch, tinnitus, Parkinson's disease, muitiple sclerosis,
amyotrophic lateral sclerosis (ALS), Alzheimer, stroke, cerebral ischaemia, traumatic brain
injury, Huntingdon's chorea, schizophrenia, obsessive compulsive disorders (OCD),

neurological deficits associated with AIDS, sleep disorders (including circadian rhythm



" aggression. L5 The typical daily dose of the active substance varies within
a wide range and will depend on various factors such as for exanpl e ¢ hgy 2004
~individual requirenment of each patient, the route of admnistration an

the disease. In general, the dosages will be in the range of 0.1 to 1000
ng per day Qf active substance. 20 PHARMACEUTI CAL FORMULATI ONS I n yet
further aspe® ¥R invention relates to pharmaceutical I8 t%ns
containing at |east one conpound of the present invention, or a

phar maceutically acceptable salt theredf, 2s as active ingredient. For
clinical use, the conpounds of the invention are fornulated into

phar maceutical fornulations for oral, intravenous, subcutaneous, tracheal,

bronchi al , i 4 : : n I qfar ent er al
or ot her mdieBREHms BRI (el L3Rk B s it abSEl 55 BTS00 o0
506 phar macdspastecdty). f or nul ati on contains a conpound of the invention in
conbination with one or nore pharnmaceutically acceptable ingredients. The
carrier may be in the formof a solid, sem-solid or liquid diluent, or a

capsul e. ThesgriRiaamReRI intakionis &Pae@binprimdsd féhefoimuld Ier oralcRjagednt 6f t he
invention. Usually the amount of active conpounds is between 0.1-95% by 5
wei ght of$ t HEWBPRYaPLIEPEH PaiRSalehe preparation of pharnaceutica
formul ati ons contai ning a conpound of the present invention the conpound
sel ected may be m xed with solid, powdered ingredients, such as |actose,
sacchar ose, Rercpipwinds ofdlrerinteotion ae alpewseiuh oy iregment oheffegis 2psgris@ witbr i vat i ves,

gelatin, |0 BinaAlRt A%h «Hlah@PbApllAl a2 BLaincARcotlil aiBRolhd 1 di Si Nt egrating
agents and lubricating agents such as magnesium stearate, cal cium
st earat e, sadhzediasdpies.yl fumarate and pol yet hyl ene
10
In a further aspect the invention provides the use of a compound of formula [, or a
pharmaceutically acceptable salt or solvate, thereof as a therapeutic agent, in particular for

the treatment and/or prophylaxis of anxiety, mania, depression, panic disorders and/or

aggression.

The typical daily dose of the active substance varies within a widé range and will depend
on various factors such as for example the individual requirement of each patient, the route
of administration and- the disease. In general, the dosages will be in the range of 0.1 to
1000 mg per day of active substance.

20

PHARMACEUTICAL FORMULATIONS

In yet a further aspect, the invention relates to pharmaceutical compositions containing at
least one compound of the present invention, or a pharmaceutically acceptable salt thereof,

15 as active ingredient.

For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, intravenous, subcutaneous, tracheal, bronchial, intranasal,

pulmonary, transdermal, buccal, rectal, parenteral or other mode of administration. The



gl ycol waxes. The m xture may then be processed into granul es or pressed
into tablets. Soft gelatine capsules may be prepared with capsules 20 JAN 004
containing a mxture of the active 1is conpound or compounds of the

i nvention, vegetable oil, fat, or other suitable vehicle for soft gelatine
capsul es. {EB'&‘%I atine capsules may contain granules of the active
conpound. ‘Hard gel atine capsul es may al so contain the BtiWE E¥npound in
conmbination wth solid powdered ingredients such as | actose, saccharose,
sorbitol, mannitol, potato starch, &drnstarch, arnylopectin, cellulose
derivatives or gelatine. 20 Dosage units for rectal adm nistration may be
prepared (i) in the formof suppositories which contain the active

substance m&rﬁg&m% E)rﬁulﬁﬁw Joﬂ!ain& gEo fid ot(thianvéxﬂioh BB with o@€! ati ne

rect al caﬁs contains t active substance In a mxture with a
veget abl e or mpte phgamaeduticallyaicéeptable dighalrensuT teabirer menbeinghef form gfed satid,ne rect al

capsules; (idi)..in.the.formof a reaqy- made. m cro enenma; or (iv) in the
formof a Sd?‘ys"iﬁ‘ Erpgluédﬁdé&ﬁmf SR Sﬁ@?&f”{%}éﬁ@ccﬁ@@@ﬁ?ﬁa{‘?ﬁséﬁﬁﬁ“gérsui tabl e
sol vent | @5jectRF the invietticadUbuallp the afnb O of Adtifélédinfd0RRAS Rl @A S. 10992, B pr epar ed
in the formof syrups or suspensions, e.g. solutions or suspensions

cont ai i ngretgheofaRa RIGRA1AURRY edi ent and the renmi nder consisting, for exanpl e,
of 30 sugar or sugar al cohols and a m xture of ethanol, water, glycerol,
propyl ene glycol and 20 JAN 2004 WD 01/ 05790 28 PCT/ SE00/ 01506 pol yet hyl ene
gl ycol . | fln e steparationgf ohaririaeputict! faropatics centrining g conpeued ¢f teeatresehing agent s,
flavourin i I D& el | ul ose or
ot e t e B BB SRRk iy v AREL Gl B R AR M B T e
form of a latroge, pakbesse] sorbifok nraex@h starchpdngdopactd) calugae dadshteves @gebant prior to
use. s Sol utigns f.oka Blar nt er al | dm'.nidstratiton ma bg Lﬁr.e ared as a

sol uti &n OF 2RTELTIAUR PEienh &5 WLy AT B eRine 3RS ARE SETTEAE FS* "Sc cept abl e
sol vent. T magiesiumOiarita yaléilrh Gtefatd] salilm stearyl fumarate and polyethylene

glycol waxes. The mixture may then be processed into granules or pressed into tablets.

Soft gelatine capsules may be prepared with capsules containing a mixture of the active
15 compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for
soft gelatine capsules. Hard gelatine capsules may contain granules of the active
compound. Hard gelatine capsules may also contain the active compound in combination
with solid powdered ingredients such as lactose, saccharose, sorbitol, mannitol, potato
starch, comstarch, amylopectin, cellulose derivatives or gelatine.
20
Dosage units for rectal administration may be prepared (i) in the form of suppositories
which contain the active substance mixed with a neutral fat base; (ii) in the form of a
gelatine rectal capsule which contains the active subsfance in a mixture with a vegetable
oil, paraffin oil or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a
35 ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be

reconstituted in a suitable solvent just prior to administration.

Liquid preparations may be prepared in the form of syrups or suspensions, e.g. solutions or
suspensions containing the active ingredient and the remainder consisting, for example, of

3 sugar or sugar alcohols and a mixture of ethanol, water, glycerol, propylene giycol and



- stabilizing ingredients, preservatives and/or buffering ingredients.
Solutions for parenteral admnistration may al so be prepared as a d!ﬂJA#ZWﬁ
preparation to be reconstituted with a suitable 10 solvent before use. The
“typical daily dose of the active substance varies within a wi de range and
wi || depend on various factors such as for exanple the individual
requi rement YW 0EBREN patient, the route of administrati onP@RFYHEi sease.
In general, oral and parenteral dosages will be in the 15 range of 0.1 to
1000 ng per day of active substance. Thg conpounds according to the present
invention can also be used in formul ations, together or in conbination for
si mul t aneous, separate or sequential use, with other active ingredients,
such as 20 a) hi ne, ket obeni done or

opi 0i d ,anal gesi cs, r .exanmpl e nor
Font anyl ~b) Palayess BEob i eRahissh B AERe o Rl et s oo BB AT Bne.
sel ecoxi b org.aG@iy healsl srédehfativ@Ciabihninefll BRbAGIESySdeflloR%: @kapent i n or
pregabal in d) analgesic adjuvants such as anltrégtyllne or nmexiletine zs e)
NVDA ant agonhigitesing agentsx higpldeprepatatipnsrieay glso Beriepastdein dheffam offa)drgpaiydshicc hannel

bl ocki ng agen XA L I ne. ti convul sants, for exanple
carbanazepiﬁgg%?&ﬁgﬁntr?%%%g&hﬂgﬁ%%gﬁgg%ﬁggds 20 JAN 2004 W 01/05790

| NTERMEDIAATES 29 PCT/ SE00/ 01506 A further aspect of the invention is new
i nternmedi at onpounds which are useful in th 5 synthesis of c ounds
according t g%f“r‘?gpﬁ AURAT 5 .aQFT‘HYPirf‘t'?“H%ayibﬁ\?‘é"ﬁfrf“gﬁs 3 sﬁy’ﬁ?@g& a OLflalndcogrrIE%OUnd of
the formul a jplention in a pharmaceutically acceptable solvent. These solutions may also contain
stabilizing ingredients, preservatives and/or buffering ingredients. Solutions for parenteral
administration may also be prepared as a dry preparation to be reconstituted with a suitable

10 solvent before use.

The typical daily dose of the active substance varies within a wide range and will depend
on various factors such as for example the individual requirement of cach patient, the route
of administration and the disease. In general, oral and parenteral dosages will be in the

15 range of 0.1 to 1000 mg per day of active substance.

The compounds according to the present invention can also be used in formulations,
together or in combination for simultaneous, separate or sequential use, with other active
ingredients, such as
2 a) opioid analgesics, for example morphine, ketobemidone or fentanyl
b) analgesics of the NSAID class, for example ibuprofene, selecoxib or acetylsalicylic
acid '
¢) amino acids such as gabapentin or pregabalin
d) analgesic adjuvants such as amitriptyline or mexiletine
25 ¢) NMDA antagonists for example ketamine or dextrometorfan
f) sodium channel blocking agents for example lidocaine
g) anticonvulsants, for example carbamazepine or lamotrigine

h) cannabinoids



I0 RRRL XI wherein Ar, R1-R4 and X areas defined for Formula I, Lis

brom de, iodide, or triflate and Rl nay also be a nitrogen protecting JAN 2004
group, such as a al koxycarbonyl or a benzyl group, of 15 which

t - but oxycarbonyl is especially preferred and X, when containing a nitrogen
atom may tionally be substituted with a t-butoxycarbonyl group.
EXAVPLES 280 PBHEpARATI ON OF COMPOUNDS OF THE | NVENTI BRFSSMO 8 cal s and
reagents were used as received fromsuppliers. '3C and 'H nuclear magnetic
resonance (NVR) spectra were recorded2®n a Varian Unity 400 (400 MHz)
spectroneter. Silica gel chromatography (SGC) was carried out on silica gel
60 (230-400 zs nesh). Mass spectronetry (MS) was carried out in the
positive thernmospray (TSP+), chem cal ionization (Cl), or in the electron
i mpact (ElI) nodes. 20 JAN 2004 WD 01/ 0790 PCT/ SEOQ' 01506 30 O her

abbrevi at i ; , but yl oxycar bonyl ; DCM di chl or onet hane; Et OAc, et hyl
acet ate. é@ﬁ%ﬁﬁﬁﬁ%éIESS-Fluoros iro indoline-3 3 - i eridin -2-one

hydr ochl ori de STEP A. r-Butyl

3-(2- brono-4-fl uorophenyl car banmoyl )-1, 2,5, 6-tetrahydropyri di ne-1 -

car boxyl at & furtheBispsroefhé inuentionizinkw iterfiddiaid cgmpdiddSwiitiodry uwds ilthesol ved in
di chl or onet hane QSO nmL) .under. N2- at ppsphere and trinethylalumnium (2.0 Mn
10 hexahess™8es 9f cqmroundtpeqordipg o Qe IMYEMOR was stirred during 15 minutes,
wher eupon a solution of 5,6-dihydro-2H pyridine-I, 3-dicarboxylic acid

1-t-butyl ester 3-nethyl ester
Thus, the invention includes

(a) a compound of the formula XI

. 4 . . . - .
wherein Ar, R]-R and X are as defined for Formula I, L is bromide, iodide, or triflate and
Rl may also be a nitrogen protecting group, such as a alkoxycarbonyl or a benzyl group, of
15 which t-butoxycarbonyl is especially preferred and X, when containing a nitrogen atom,

may optionally be substituted with a ¢-butoxycarbonyl group.

EXAMPLES

20 1.PREPARATION OF COMPOUNDS OF THE INVENTION

All chemicals and reagents were used as received from suppliers. 3¢ and 'H nuclear

magnetic resonance (NMR) spectra were recorded on a Varian Unity 400 (400 MHz)

spectrometer. Silica gel chromatography (SGC) was carried out on silica gel 60 (230-400
25 mesh). Mass spectrometry (MS) was carried out in the positive thermospray (TSP+),

chemical ionization (CI), or in the electron impact (EI) modes.



©(3.67 g, 13.3 mmol) in DCM (20 nL) was added. The m xture was refl uxed
overni ght and saturated NaHCO3 was carefully added foll owed by DCM ﬂ'gﬁn 2004
~aqueous phase was extracted with DCM The crude product was purified Dy
chromat ography on silica gel 15 using a gradient of toluene to acetonitrile
to give the title conpound (4.55 g) in 86 %yield as an yellowoil. Rr
0.54 (tol uentPBt8nitrile 3:1). MS(TSP+) mz calcd for TOAFEVRUANe: 416,
418, observed: 416, 418. STEP B. t-Bu | 3- 2-brono-4-fluoro hen 1 - r-butox
carbon 1 -carbamb t -1,2,5,6- 20 tetrah0dro ridine-I-carbox |ate. The
product from STEP A (3.51 g) was dissolved in dry acetonitrile under
N2- at nosphere. 4-Di net hyl am nopyridine (120 ng, 0.98 newl) and di-t-butyl
di carbonate (2.0 . , X f L. jght the
acetonitril eét\ﬁégﬁjgg ?‘i‘%b"?g %%)J %uﬁﬂg{yﬁgg&ggi%&l}é d&cglgoré [ %@%F\%gg}[’ﬁeﬁﬁjil et hyl
et her (200 rskdtate The ethereal phase was extracted with 0.2 M aqueous
solution of citric acid (3x50 nL) and 25 then with saturated NaHCO3 (3x50
m.). The pro&&d \ﬁ/gs purified by chromatography on silica gel using a
gradi ent of &t o acetonitrile to give the title conmpound in 91 %
yield as a yellow oil, MS(TSP+) mlz observed: 516, 518 (20% . STEP C.
Di -t-bu |5 5-F¥uesospive(indeline-3,3'-piperifdinjrjsone hydrochlosidg g_t ot rah dro ridio
-1,1"- 3a dicarboxylate. The am de from STEP B (994 ny, 1.99 mml) was
di ssolved in 2 0 JAN 2004 WD 01/ 05790 PCTI SEOQ 01506 31 acetonitrile (20
nm.) under NBTEPrfosBueH S-(2-Prompré henmi¢aneanoyBsl, hyp,6-tefrahydpepyridine-1-

triethylam L qnl]m | adi % 249, 0.22 mol)
wer e added. @%%%&?\as r%?a?{l}g%@% &%9%2 ua?lgg?&NZ-lat nosphere. The
crude pr odudtichienghenk {30adL) nderir amrespbge apihtsimethylgiuminem B9 Maind el uted with
a gradient qf tolye to tanitrjile to.qgive .s e.titl ound (604 ny)
in 73 % yf eﬁﬁxzvgs,ﬁr@éﬂaaﬁ%ﬁ ﬁ“’ﬁ?‘“ﬁ?%%“é[‘o‘?"u“g‘ﬁg Ea%’é’ yfes fhefedbe $1). MS(al,
NH3) m z 436GoluBdEs Si3-dihyddd-Bf pyriaing-1 3-diceesmylicakidriceutyl est&, Binethill eRe83, 6-tetra
m/rg[ ;) ) %;I g;é%} -géla-iit l%r%%ﬁg%( %:?qt éb m-II-,r)1 \evascglquq lﬂ-}g m]:xrttg'gn wgs:r Eﬁu:éd Q)%érr?i%htgdndz' 50
saturated NaHCO; was carefully added followed by DCM. The aqueous phase was

extracted with DCM. The crude product was purified by chromatography on silica gel

15 using a gradient of toluene to acetonitrile to give the title compound (4.55 g) in 86 % yield
as an yellow oil. Ry 0.54 (toluene/acetonitrile 3:1). MS(TSP+) m/z calcd for [M+NH,]"
416, 418, observed: 416, 418.

STEP B. t-Butyl 3-[(2-bromo-4-fluorophenyl)-(t-butoxycarbonyl}-carbamoyi]-1,2,5,6-

0 tetrahydropyridine-1-carboxylate. The product from STEP A (3.51 g) was dissolved in

dry acetonitrile under Nz-atmosphere. 4-Dimethylaminopyridine (120 mg, 0.98 mmol} and
di-r-butyl dicarbonate (2.08 g, 9.53 mmol) were added. After reaction ovemight the
acetonitrile was stripped off and the residue was dissolved in diethy! ether (200 mL). The
ethereal phase was extracted with 0.2 M aqueous solution of citric acid (3x50 mL) and

25 then with saturated NaHCQ; (3x50 mL). The product was purified by chromatography on
silica gel using a gradient of toluene to acetonitrile to give the title compound in 91 %

yield as a yellow oil. MS(TSP+) m/z observed: 516, 518 (20%).

. STEP C. Di-t-butyl 5-fluoro-2-oxespiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin}]-1,1'-
50  dicarboxylate. The amide from STEP B (994 mg, 1.99 mmol) was dissolved in



10 conpound (382 ng) in 48 %yield follow ng the sane procedure as
described in STEP C. M (TSP+) mlz [M+H +: 319. STEP E. Di-t-butyl 0 JAN 2004
5-fl uoro- 2-oxospiro[indoline-3,3 -piperidin]-1,1" -dicarboxyl ate. h7e
product from STEP C (590 ny, 1.41 mmol) was hydrogenated in absolute

ethanol (20 is nml) using Pt02 and H2 (3.5 atn) for 2 days. The reaction

m xt ure wa¥OMPY¥ ed using OOH filter paper and the sECVSHNME evapor at ed
to give the title conmpound (563 ng) in 95 % yield. M5 (TSP+) mz calcd for
[ M BOC+H] +: 321, observed: 321. STEP B t-Butyl

5-fl uoro-2-oxospiro[indoline-3,3 -piperidin]-|'-carboxylate. The 20 product
fromSTEP D (344 ng, 1.08 nmol) was transforned to the title conpound (295

foll d TEP E. M5 (TSP+) nf
(e 5 SoRalile BBt RASARhGolite SFpRimPRieh s T55 ma bl metah) - 2. one.
hydr.ochl or trigifylarhfi (@4PSESE malol)er SAifaRuf 4883 (MWing, b: z§4n Wire Wadeadi ssol ved

i n met hanol (10 m.) and was treated- with HClL (2.5 Methereal solution, 5
nL). The sbieveintuee Wasrefluxed f%éé'aysomﬂertbb agnepahery dhe pwéﬁnr@ciuc( gasipumdipd i n 99 %

yield as fjae product
{rom STEP ”““%‘%@3‘ gn?;zrh‘gaa “’E @9@? M@%g&ﬁ% se?‘\?éég m%%igvle:‘XANPLE 2
30 5- Fl uortbe tlfld‘qosmpur(dr(th%pg)m[?B I’debidraea $elBW-qiii. Red. S&iftalueniacemmithifedr ochl or i de.
2 0 JAN 20 79 PCT/ SE0010151) 6 The ami ne from EXAMPLE | was

al kyl at ed gé %(&R@[%pé?% Met hod A. The crude product was purified by
chromat ography on silica gel using a gradient of toluene to
acetonitrlée/trlethyl am ne 100: 5 to gl ve the am ne |n 64 % ield. ' 3C NWR
(CDC13) S STPD Q-2 drofipdoting93'A1,2,34 h jridig)]-1]

113. 4 (d, ér@zﬁ@ Thé—éb?ﬂp%un@ﬁ’éﬁl ﬁ‘EPSA@(l%0£'95ngM}\9aSC &s@d toggeﬂtlc 18. 0

17.6. It was converted to the title conpound wth in ether. MS(TSP+)
rn/ z cat Ccpomgpur[d@@]_qlg.}_ in4§ 3»’0 vigld Sl loyvdng: thogwme procedure as descnbcd in STEP C.

MS (TSP+) m/z [M+H]": 319.

STEP E. Di-t-butyl 5-fluoroe-2-oxospiro[indoline-3,3"-piperidia}-1,1'-dicarboxylate.

The product from STEP C (590 mg, 1.41 mmol) was hydrogenated in absolute ethanol (20
15 mL) using PtQ; and H; (3.5 atm) for 2 days. The reaction mixture was filtered using GOH-
filter paper and the solvent was evaporated to give the title compound (563 mg) in 95 %

yield. MS (TSP+) m/z calcd for [M-BOC-+H]": 321, observed: 321.

STEP F. +-Butyl 5-fluoro-2-oxospiro[indoline-3,3'-piperidin]-1'-carboxylate. The

20 product from STEP D (344 mg, 1.08 mmol) was transformed to the title compound (295
mg) following the same procedure as described in STEP E. MS (TSP+) m/z [M+H]": 321,

STEP G. 5-Fluorospiro[indoline-3,3'-piperidin]-2-one hydrochloride. The product
from STEP E (563 mg, 1.34 mmol) was dissolved in methanol (10 mL) and was treated

15 with HC1 (2.5 M ethereal solution, 5§ mL). The solvents were stripped off to give the
product (341 mg) in 99 % yield as a white solid. The same procedure was also applied to

the product from STEP F. MS(TSP+) m/z caled for [M-CI]": 221, observed: 221.

EXAMPLE 2
10 5-Fluoro-1'-isopropylspirofindoline-3,3'-piperidin]-2-cne hydrochloride.




"EXAMPLE 3 i0 (R)-5-Fluoro-1'-isopropyl spiro[indoline-3,3" -piperidin]-2- one
hydr ochl oride. 5-Fluoro-1'-isopropyl-spiro[indoline-3,3"-piperidi ”]rzlgﬂzlﬂd“ﬁﬂk
(215 ng) from EXAMPLE 2 was chromat ographed on a Kromasil TBB col u

el uting wi th hexane/ 1-propanol /1- butanol 99:0.5:0. 5 The pure ster eoi soner
(72 ng) was I ed as the first eluting peak in %yield a

enant i omer i c&gxg(g-géso of 97 % [a]Sa9 -1.18, [a]] s -10. 0 e{i“@‘l’""?“s CHC13) .
It was converted to the title conpound. [a] S89 -6.93 (c 1.01, MeOH).

EXAMPLE 4 (S)-5-Fluoro-1'-isopropylspir#indoline-3,3 -]2i ep ridin]-2-one.
62 nmg was collected from EXAMPLE 3 as the second enantionmer in 58 %yield
and an 20 enantioneric excess of 99 % [a] 89+1.05, [a],6 +9.32 (c 1.03,
CHC13). It : t 9 03,

VeoH) ExwprE B B R PP s G Ra def PROCERPRE 1 MERaE &, Therde

acet at e. 25 pBIdER wes plnBeliy cthatogsdphy)mosﬂdan‘gcms#ﬂgta(gramdneasﬂtbluéhe{ol 2,5, 6-tetra

2 g; 8% Lfl g ag? ?qlw(&e?%\aﬁ?q(ﬁ%ed]g)ﬁétg%w% Itﬁc amxgqugg %nﬁelg\’%c RIW%D%%;)%r om

benzyl -1, 2, asﬁagmrﬁhyMemyildsmerssag:ﬂrmwzsqmcnd Aetiwslagsioss, as
descri bed in toI uene/ acetonitrileltri-ethyl am ne

10:10: 1) .5 2 - J;‘b?r\P 2‘6644%369/%15779 059G Bre sony st 1 e Gtigporgpound with

5,7-Difluorgydy m@tﬁE}?MﬂsgjﬁPkaMzQQlQh!‘d??M:ﬁcl? 263 oBseded2b £t  @ahydropyridin)]-2-on
e. The product from STEP A was cyclized as described in EXAMPLE 1. s STEP
C. 5, 7-Difluorospiro[indoline-3,3 -piperidin]-2-one acetate. The product
from STEP B was hydrogenated in glacial acetic acid (20 nmL.) using 10 %
Pd/C and H2 (3.5 atn) for 24 hours. The title conpound was obtained in 86
%yield as EXAyPLEIine solid. M(TSP+) mz caled for [ MACQ +. 239,

obser Ved 23%}-5 Fluoro-1'-isopropylspiro[indoline-3,3'-piperidin]-2- one hydrochloride.
5-Fluoro- 1'-isopropyl-spiro[indoline-3,3'-piperidin]-2-one (215 mg) from EXAMPLE 2

was chromatographed on a Kromasil TBB column eluting with hexane/l-propanol/1-

butanol 99:0.5:0.5. The pure stereoisomer (72 mg) was collected as the first eluting peak in

67 % yield and an enantiomeric excess of 97 %. [a] % -1.18°, [a] 7 -10.0° (¢ 1.01,

ts  CHCL). It was converted to the title compound. [a] 2, -6.93° (c 1.01, MeOH).

EXAMPLE 4
{(5)-5-Fluoro-1'-isopropylspiro[indoline-3,3'-piperidin]-2-one.

62 mg was collected from EXAMPLE 3 as the second enantiomer in 58 % yield and an

10 enantiomeric excess of 99 %. [a] % +1.05°, [a] % +9.32° (c 1.03, CHCLy). It was

converted to the hydrochloride. [a}2 +6.22°, (c 1.03, MeOH).

EXAMPLE 5

5,7-Difluorospiro{indoline-3,3'-piperidin]-2-one acetate.

23

STEP A. i-Benzyl-N-(2-bromo-4,6-difluorophenyl)-1,2,5,6-tetrahydropyridine-3-

carboxamide. The title compound was prepared from 2-bromo-4,6-difluoroaniline and 1-
benzyl-1,2,5,6-tetrahydropyridine-3-carboxylic acid methyl ester as described in
EXAMPLE 1. R;0.53 (toluene/acetonitrile/tri-ethyl amine 10:10:1).



is EXAMPLE 6 5,7-Difluoro-1'-isopropy_|lspiro[indoline-3,3' -piperidin]-2-one
hydr ochl ori de. The am ne fromthe previous EXAMPLE was al kyl ated as 0 JAN 2004
described in EXAMPLE 2 to give the free amne of the title COfT'pOUI’](]ZIn %%
%yield as a white solid. 13C-NWR (CDClI 3) S 180.3, 157.9 (d, J240 Hz),
146.0 (d, ), 137.8, 123.2 (d, J 11 Hz), 110.3 ( 102. 6
(dd, J 21“3(%‘_)LﬁIh s 54.9, 53.9, 49.4, 48.7, 32.1, 21.6, pl‘“l-%slgf%alVG It was
converted to the hydrochl ori de. M5(TSP+) niz calcd for [MO]+: 281,
observed: 281. EXAMPLE 7 33
(S)-5,7-Difluoro-1'-isopropyl spiro[indoline-3, 3 =pi peridin]-2-one
hydr ochl oride. zo STEP A. Chronat ogr aphy.
5,7-Difluoro-1'-isopropyl-spiro[indo[ine-3,3 -piperidin]-2-one (231 ny)
fromthe precedi ng exanpl e was chromat ographed on a Kromasi | TSB col um
el uting vviStTﬁPrBeﬁériéiﬂllmmrld-rbamlsp'Eolim':dhe-ﬁ,3981,43,6_46“3hydropyridin)L-Z one.
(R -5, 7-Di I i r i peridin]-2-one (94 ny)
was col | e(-:[{hlé d'?a%'ﬁe %ﬁ%@ alnle%gﬁa%{jescn Myl gl d and an enantioneric
excess of 97.6 % -030 (c 1. 00 CHC13) . (S) 5 7-Di fl uoro-

3

1'-|sopro§;ﬁ_h-3;2)|rq |ndoI|n?, s collected as the
second ’pe 3,7 Rifluorospirplipdoling-3,3'-piperig AcBiAter 1he RIQUELIOmt 98, 4 o
+0. 120 (Csﬂrﬁﬁ@z wﬁlﬂ@ﬂﬁéena@@lﬂ 1£Q%c‘é@df@zldﬂ§)7ﬁ£agl?@m$ﬁ@@ﬂ&ﬂl§ G 34 STEP B.

(S)-5,7-Difluoro-1"-isopropyl spirolindoline-3, 3 -piperidinl-2-one
hydr ochl oigdor %H@u(ssTheéﬁlaﬁ?mmﬁ waf ghpiaTp 83 Ywield avhretlber 89t he

hydrochl or)ﬁepsp m,gwc%fglf%[wcb +e2§5pgn;)sg}+@&l 35 a white solid, 6.20 (c 1. 00,
, met hyl spi rof 1 ndoline-3,3'- plperldlnl -one

hydr ochl oride. The title conpound was prepared from

2- Br onp- 45’%@?%5 iline and arecholine hydrobrom de as described in

EXAVPLE 1 E%? mz calcd for [MC]]*: 231, o0 observed: 231
5,7-Difluoro-1'-isopropylspirofindoline-3,3'-piperidin]-2-one hydrochloride.

The amine from the previous EXAMPLE was alkylated as described in EXAMPLE 2 to
give the free amine of the title compound in 58 % yield as a white solid. BC-NMR (CDCly)
5 180.3, 157.9 (d, J 240 Hz), 146.0 (d, /244 Hz), 137.8, 123.2 (d, J 11 Hz), 110.3 (d, J 25

is  Hz), 102.6 (dd, J 21, 21 Hz), 54.9, 53.9, 49.4, 48.7, 32.1, 21.6, 18.1, 17.6. It was converted
to the hydrochloride. MS(TSP+) m/z calcd for [M-CI1]": 281, observed: 281.

EXAMPLE 7

(5)-5,7-Difluoro-1'-isopropylspiro[indoline-3,3'-piperidin}-2-one hydrochloride.
20 '

STEP A. Chromatography. 5,7-Difluoro-1'-isopropyl-spiro[indoline-3,3'-piperidin]-2-one

(231 mg) from the preceding example was chromatographed on 2 Kromasil TBB column
eluting with hexane/ l-propanolfl-butanol- 98:1:1. (R)-5,7-Difluoro-1'-isepropyl-
- spiro{indoline-3,3'-piperidin]-2-one {94 mg) was collected as the first enantiomer in &1
25 % yield and an enantiomeric excess of 97.6 %. -0.30° {c 1.00, CHCL). (§)-5,7-Difluoro-
1'-isopropyl-spiro[indoline-3,3'-piperidin]-2-one was collected as the second peak (92

mg) in 80 % yield and an enantiomeric excess of 98.4 %, +0.12° (c 1.00, CHQI;).



EXAMPLE 9 5-Meth I -1'-iso roi-s iroindoline-3;3 - i eridin -2-one h
drochloride is The title conpound was obtai ned from 2-brono-4

nmet hyl -ani |l i ne and nmet hyl N-benzyl- 1,2, 3, 6-tetrahydropyridin-3-car gcﬂx%”a@@
as described in EXAMPLE 1. M5(TSP+) mz <calcd for [MO]+: 259, observed:
259. EXAMPLE_10 20 6-Meth |-1'"-iso ro Il-s iro indoline-3 'T- FJ’mmq?lr.'di n -2-one
hydr ochl ori EOMHE it e conpound was obtai ned as descri bed i MPLE 9
starting with 2-iodo-5- nmethyl-aniline. M5(TSP+) niz calcd for [MO]+:

259, observed: 259 25 EXAMPLE 11 6-Trif34uorometh |-1'-iso ro 1-s iro

indoline-3,3 - i eridin -2-one hydrochloride The title conpound was

obt ai ned as described in EXAMPLE 9 starting with 3-am no-4- brono-benzotri
fluoride. R+) 4 |, f + : rved: 439, 441. 30
20" AN 5004 ST 0 1B : ipdP ARG

4- Met hyl spi rig{drsriniridacThz, (S}-enahtimdier Gom]STEP dneastvgaieaehioahd nhdrdeldnEOD 01506
The title conpound was obtained.as describ i MPLE 9 starting with
2- Br ono- 3- §'YFE‘{‘?1W%ﬁ?ﬂpPW@.aSFMq'¥?5‘5‘%7?‘50{)6%@% 217. 1t was converted to

t he hydrochl ori de. EXAMPLE 13
4- Met hyl - 1" -1 sogr opﬁl spiro[indoline-3,3 -piperidin]-2-one hydrochloride. to
The conpoundE previ ous EXAMPLE was al kyl ated to the title conpound

using P Bine 25 B B hya B clidliad, 141.0, 134.6,
130. 4, 127.0 a3flg '“]335;, S e s 6 28, 3

21.2,19.9,19.5,11-9. EXAMPLE 14
The title compound was prepared from 2-Bromo-4-methyl-aniline and arecholine

hydrobromide as described in EXAMPLE 1. MS(TSP+) m/z caled for [M-C1]": 231,

10 observed: 231

EXAMPLE 9
S-Methyl-1'-isopropyl-spiro[indoline-3,3'-piperidin]-2-one hydrochloride

15 The title compound was obtained from 2-bromo-4 methyl-aniline and methyl N-benzyl-
1,2,3,6-tetrahydropyridin-3-carboxylate as described in EXAMPLE 1. MS(TSP+) m/z
caled for [M-C1)": 259, observed: 259.

EXAMPLE 10
w  6-Methyl-1'-isopropyl-spirolindoline-3,3'-piperidin]-2-one hydrochloride.

The title compound was obtained as described in EXAMPLE 9 starting with 2-jodo-5-
methyl-aniline. MS(TSP+)} m/z caled for [M-C1]*: 259, observed: 259

3 EXAMPLE 11
6-Trifluoromethyl-1'-isopropyl-spiro[indoline-3,3'-piperidin|-2-cne hydrochloride

The title compound was obtained as described in EXAMPLE 9 starting with 3-amino-4-
bromo-benzotrifluoride. MS(TSP+) m/z calcd for [M+H]": 439, 441, observed: 439, 441.

30



IS 4-Methyl -

-propyl spiro[indoline-3,3" -piperidin]-2-one hydrochl ori de.

The conmpound from EXAMPLE 12 was al kylated to the title conmpound. 133G N
138 a0

of the b
54. 6, 50
[ M C1] +

i er|d|n

ase (CDC13): S 181.5, 141.1, 134.7, 130.8, 127.8, 125.2,

9, 49.7, 28.6, 21.6, 19.8, 19.3, 15.9. MS(TSP+) mz caled for
259, observed: 259. 20 EXAMPLE 15 - + -4-Meth is |r0|ndoI|ne 3,3 -

_YOSHB™ dr ochl ori de. The title conpound was BFESEIPRH Yy

separating the N-bocyl ated conmpound from 25 EXAMPLE 12 on a Kirasil TBB

colum an
nmet hanol

i ndol i ne-
36 PCT/ SE
the title
7- Fl uor os
hydr ochl o
fol |l owi ng

d renmoving the Boc group froddthe collected product
[MO]+: 217, observed: 217. EXAMPLE 16 + -4-Meth i-1'-

in IMHA in

roisiro

3,3 -1 eridin 1-2-one hydrochloride. 30 2 0 JAN 2004 WO nl/na790
fie conpound fromthe previous EXAMPLE was al kyl ated to

conpound usi ng PROCEDURE 1, Method B. EXAMPLE 17 s
pd-Methyicpdo{indelRed, 3 -pipetid ) -B-dne hydogllooge/r i di n) | - 2- one

ride. The title conpound was prepared from 2-bronp-6-fluoroaniline

the steps described in EXAMPLE 16 but deprotecting the

di bocyl at emeuﬂﬁabluﬁ@.ﬁlﬂdrab aﬁtﬁﬁanduaa‘cﬂbed[lﬁ/ExﬁMPLE PstdhinORRer-Bediio-£19. 00

EXAMPLE 1

l,uoros iro indoli i eridin -2-one

hydr ochf or‘inEfEYkFHB“ec M] ezwo?PﬁB’V??dZWaé“’tﬂséﬁ‘HP@?F tgfhedidraphiendég t he N-bocyl at ed

precursor

20

25

on a Kirasil

EXAMPLE 13
4-Methyl-1'-isopropylspiro{indoline-3,3'-piperidinj-2-one hydrochloride.

The compound from the previous EXAMPLE was alkylated to the title compound using
PROCEDURE 1, Method A. *C-NMR (CDCl3): 5 181.4, 141.0, 134.6, 130.4, 127.9,
125.2,107.5,61.0,56.2, 54.1, 53.7, 48.6, 28.3, 21.2,19.9, 19.5, 11.5.

EXAMPLE 14 ,
4-Methyl-1'-propylspiro|indoline-3,3'-piperidin]-2-one hydrochloride.

The compound from EXAMPLE 12 was alkylated to the title compound. ’C-NMR of the
base (CDCl;3}: & 181.5, 141.1, 134,7, 130.8, 127.8, 125.2, 107.5, 54.6, 50.9, 49.7, 28.6,
21.6, 19.8, 19.3, 15.9. MS(TSP+) m/z calcd for [M-Cl1]": 259, observed: 259.

EXAMPLE 15
{5)-(+)-4-Methylspirofindoline-3,3'-piperidin]-2-one hydrochloride.

The title compound was prepared by separating the N-bocylated compound from
EXAMPLE 12 on a Kirasil TBB column and removing the Boc group from the collected
product in 1M HCI in methanol. {M-C1]*: 217, observed: 217.

EXAMPLE 16

" (8)-(+)-4-Methyl-1'-propylspiro[indoline-3,3'-piperidin]-2-one hydrochloride.
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P

"1s TBB colum and renoving the Boc group fromthe collected product in 1M

HOJ in nmethanol. [MO]+: 219, observed: 219. EXAMPLE 19 2 0 JAN 7004
Spi ro[ i ndoline-3, 3" -piperidin]-2-one hydrochloride 20 STEP A. t-Bu | %
2-brono hen lcarbanb 1 -1 2 5 6-tetrah dro ridin-l- carboxyl ate.

2-Bromani | i

NEo 1B mdated to the title conmpound as desc%%gﬁg"%nw EXAMPLE
1. M5(TSP+) W 27eMcd for [ MEFNH4] +: 398, 400, observed: ) A 0. 25 STEP
B. t-Butyl 3- 2-broma hen 1 - t-buto carbon 1 -carbano | -1,2 S 6-

t et r abydr opyri di ne- 1- car boxyl ate. The c¥mrpound from STEP A was bocyl ated to
the title conmpound by dissolving in DCM and add di-tert-butyl di carbonate
(1.2 equiv ), triethylanine (1.2 equiv.) and di net hyl am nopyridine (0.07
sauiv) . VB( e Ebmbdlind rediGlls HXMNMEHE tas 4 e tmbag&ly&ﬂd w498, 500. 30
2 0 JAN 2004 WO O 05790 / SEOQ 01506 37 STE D -t-butyl

2- oxosperJ|RRQ¢EHN§U3}SWﬁbm1@,3,6_tetrahyd ropy r|d|a)1 1,1'-

di car boxyl ate. Cbtai ned according to EXAMPLE 1, STEP C STEP D. D-t-butyl
2-0x0s iroindoline=3,3 -piperidin]-1,1"-dicarboxylate. Qhtained s
accordi ng t ceXXMVPIER7L, STEP D. STEP E

Splro[lndollns-S 31- pi per. ] Laride. -ound fromthe
previ ous St e KQELS o S SIRBYG FR e T

stirring for 1 hour. Evaporatlon of solvents gave the title conmpound.
13C- NMR (d4- MeCH): 180.6, 140.5, 10 129.5, 129.2, 122.8, 122.7, 110.5,

47. 4, 43.7, Bote cggpcgnd '_“'L'?S meaifﬁﬁm o@oztbﬂuoroamlme following the steps

| - Et hyl spi r&LdrﬁB@@ 'E)@m?zpﬁél&bﬂ%E;srgae&]ng%hm@ocylatw@nsslqm@um&mwﬁtepmpar ed

accordlng to E 1, Method A by reaction with
CI] 219 obsarved 219

EXAMPLE 18
(8)-(+)-7-Fluorospiro[indoline-3,3'-piperidin]-2-one hydrochloride

The title-compound was prepared by separating the N-bocylated precursor on a Kirasil
is  TBB column and removing the Boc group from the collected product in IM HCl in
methanol. [M-CI]": 219, observed: 219.

EXAMPLE 19
Spiro[indoline-3,3'-piperidin]-2-one hydrochloride

20

 STEP A. t-Butyl 5-(2-bromophenylcarbamoyl)-1,2,5.6-tetrabydropyridin-1-

carboxylate. 2-Bromaniline was amidated to the title compound as described in
EXAMPLE 1. MS(TSP+) m/z caled for [M+NH,]": 398, 400, observed: 398, 400.

25 STEP B. ¢-Butyl 3-{(2-bromophenyl)-(t-butoxycarbonyl)-carbamoyl]-1,2,5,6-
tetrahydropyridine-1-carboxylate. The compound from STEP A was bocylated to the

title compound by dissolving in DCM and add di-tert-butyldicarbonate (1.2 equiv.),
triethylamine (1.2 equiv.) and dimethylaminopyridine (0.07 equiv). MS(TSP+) m/z caled
for [M+NH,]": 498, 500, observed: 498, 500.
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L

is spiro[indoline-3,3 -piperidin]-2-one and acetal dehyde (5 equival ents).
Yield: 45 mg (26 % . 13C NWR of the HCl-salt (CD3OD): 89.6, 19.8, §§2ﬁ§2W*
46.3, 54.2, 54.3, 55.1, 111.5, 123.9, 124.4, 130.4, 131.3, 142.6, .
EXAMPLE 21 20 1'-Propyl -spiro[indoline-3,3" -piperidinl 2-one hydrochloride
The conpo repared according to PROCEDURE 1, Method A by reaction
with Spl?@ Pﬁ@grfne 3,3 -piperi din]- 2-one and proplﬁﬁHF%@ﬂVéb
equi valents), Yield 65 % EXAMPLE 22 zs 1'-Isoprop |sy
pi ro[indoline-3, 3" -piperidin]-2-one. The conpound was prepared according to
PROCEDURE 1, Method A by reaction with
spi ro[indoline-3,3 -piperidin]-2-one and acetone (5 equivalents) Yield: 75
% 13C NVRSERENbuth b Rosplebiifdolinb-ofy (B3 bte p4-.0, 54.8, 109.6,
121. 6, 126. 27772, 13478, 1401, (rel. int.)
245 (Mr1, gﬂMMQb@mﬂamnmmwmsmﬂcsmo 01506 38 EXAMPLE 23
1'-Aliylspiro[indoline-3,3 -piperidin]-2-one. The conpound was prepared
according to PROCEDURE 1, Method B by reaction of
spi r o[ i ndo$TBPeB.Fid-bupylRerxoshiirv]indeliees, Nipghperidid] il 1 'arcardodlelalel Obtapadli val ent s) .
$ 13C NNR 3 48.4, 53.3, 58.1, 61.6, 109.5, 117.2,
121. 6, 125a gordi f%lf’il’%gﬁfgﬁlsﬁ%sg 1, 140.0, 181.6: Ms (O, CHA): mz (rel.
|nt ) 243 (Mtl, 100) EXAWVPLE 24

-Cycl opro Inetbyls-lro |ndoI|ne 3 3" -pipridin]-2-one. io The conpound
mas prepar%ﬁ=y : L g REIpET | '“ew; ﬁwamﬁ'w?h?@aﬁphﬁhﬁ%ﬁﬂw
spi ro[ i ndol byigis iep wab ddedtdthabl, ¢4 &Wi‘ﬁ Ut¥anoCdng 1 hour,
cyclopropgﬁecafbgggldéﬁyde $$e 5 A 13%ﬁﬁwﬁm?c6ci§§Tg‘§.§?“4.o, 8.3,
21. 4, 31. 8Evap@atipn df30l@entsiRvelthe Gde @),mppg'@:!. ?,C-HMR(?}L,-MeOH): 180.6, 140.5,

1w 129.5,129.2,122.8,122.7, 110.5, 47.4, 43.7, 30.0, 23.5, 17.4 ppm

EXAMPLE 20
1'-Ethylspirofindoline-3,3'-piperidin]-2-one.

The compound was prepared according to PROCEDURE 1, Method A by reaction with

15 spiro[indoline-3,3'—pipeﬁdin]-2-one and acetaldehyde (5 equivalents). Yield: 45 mg (26
%). *C NMR of the HCl-salt (CD;0D): §9.6, 19.8, 31.3, 46.3, 54.2, 54.3, 55.1, 111.5,
123.9, 124.4, 130.4, 131.3, 142.6, 182.3

EXAMPLE 21
20  1'-Propyl-spiro[indoline-3,3'-piperidin]-2-one hydrochloride

The compound was prepared according to PROCEDURE 1, Method A by reaction with
spiro[indoline-3,3'-piperidin]-2-one and propionaldehyde (5 equivalents), Yield 65 %.

EXAMPLE 22
25 1'-Isopropylspiro[indoline-3,3'-piperidin]-2-one.

The compound was prepared according to PROCEDURE 1, Method A by reaction with
spirofindoline-3,3'-piperidin]-2-one and acetone (5 equivalents). Yield: 75 %.

3C NMR (CDCh): §17.6, 17.7, 21.7, 32.1, 48.6, 48.8, 54.0, 54.8, 109.6, 121.6, 126.2,
127.2, 134.8, 140.1, 182.4; MS (CI, CH,): m/z (rel. int.} 245 (M+1, 100)

1]



©126.1, 127.4, 134.7, 140.0, 182.2; M5 (O, CH4): mz (rel. int.) 257 (M1,

100) I's EXAMPLE 25 1'-Butylspiro[indoline-3,3 -p peridinl 2-one. rr:f

., compound was prepared according to PROCEDURE 1, Method A by reactio {M{\NIUD&

spiro[indoline-3,3 - p| peridi n]-2-one and butyral dehyde (10 eqw v.). 13C NWR

(CbC13): 814,1, 20.6, 21.7, 29.1, 32.0, 49.0, 53.8, 58.5, 58 109. 9,

121.9, 126. zf'f}oi‘é“?”é 134.9, 20 140.2, 182.4; M (TSP): PrﬁTQSEW'EF’““ int.)

260/ 259 (M, 25/100) EXAMPLE 26 1'-s-Bu

| spirof[i ndol i ne-3, 3" -piperidin]-2-one. 3he conpound was prepared according

to PROCEDURE 1, Method A by reaction with 2$

spi ro(i ndoline-3, 3" -piperidin]-2-one and 2-butanone (3 equivalents). Yield:
% 13C Nl\@ggﬁpgg% 811.5, 11.6, 13.3, 13.3, 21.7, 21.9, 26.4, 26.5,

32 1, 32.1 6, 49.0, 50.9, 52.4, 56.6, 61.2, 62.5, 109.6, 121.5,

121. 6 126. 4,- Alliﬁpiﬁo[lmﬂnemEﬁnmdin]la-dntg - 140.1, 140.1, 182.4, 182.5; M

(9 0555 ket lne b o S5 e Bl Bl 2008 Yo

hydrochl ori d:g.ro[Fhellr@oxm@waddlmowxeﬂuaﬂ@dbrammr(ﬁ: e@utaanBROCEDURE 1, Method A

by reaction wt spi rof[indoli - pL per.i Qe"'* one _and |sobut ral dehyde
(3 equi val entts)! qll)c%?tllzo?ll %ﬁg 48?3@2 584 s (DL dht-2 1BcR1 B AHH27%i el d: 88
ng. 13C NWR (3@31@"5))1 140201 181.6,44s &1, € 7m/z%rel2§xt22433§/{ﬂ 16. 2, 55.4, 60.4,
68.3, 110.6, 122.6, 127.4, 128.6, 141 3.0 (CI CH4): mz

(rel. int.) 259 (M1, 100) EXANPLE 28
- Cycl obut yé%&,ﬂhi dol i ne-3, 3' - pi peridi n]-2-one hydrochl oride. io The
conpound was prepared according to PROCEDURE 1, Method A by reaction with
spi r o[ i ndol i I'E€yBlopBroppingeehiyispine]in@oloned, ¥upipecid i @meanone (5 equival ents). 13C
NMR of the
10

The compound was prepared according to PROCEDURE [, Method A by reaction of
spiro[indoline-3,3"-piperidin]-2-one with 3 equiv. of cyclopropanecarboxaldehyde. Yield:
90 %. 'C NMR (CDCly): 53.8, 4.0, 8.3,21.4,31.8, 48.6, 53.3, 58.4, 63.6, 109.7, 121.7,
126.1, 127.4, 134.7, 140.0, 182.2; MS (CI, CH,): nvz (rel. int.) 257 (M+1, 100)

is  EXAMPLE 25
1'-Butylspirofindoline-3,3'-piperidin]-2-one.

The compound was prepared according to PROCEDURE 1, Method A by reaction with

spiro(indoline-3,3'-piperidin}-2-one and butyraldehyde (10 equiv.). 3C NMR (CDCly):

514.1,20.6,21.7,29.1, 32.0, 49.0, 53.8, 58.5, 58.9, 109.9, 121.9, 126.4, 127.6, 134.9,
20 140.2, 182.4; MS (TSP): m/z (rel. int.) 260/259 (M, 25/100)

EXAMPLE 26
1'-s-Butylspiro[indoline-3,3'-piperidin]-2-one.

The compound was prepared according to PROCEDURE 1, Method A by reaction with
35 spiro[indoline-3,3'-piperidin]-2-one and 2-butanone (3 equivalents).Yield: 46 %.

3C NMR (CDCLy): 811.5, 11.6, 13.3, 13.3,21.7, 21.9, 26.4, 26.5, 32.1, 32.1, 46.1, 48.6,

49.0, 50.9, 52.4, 56.6, 61.2, 62.5, 1097.6, 121.5,121.6, 126.4, 126.5, 1272, 134.7, 134.9,

140.1, 140.1, 182.4, 182.5; MS (CI, CHq): m/z (rel. int.) 259 (M+1, 100)

o EXAMPLE 27



HC -salt (CD3OD): b 14.4, 19.4, 26.1, 26.9, 31.2, 46.1, 50.4, 53.9, 61.6,
111.5, 123. 9, 124.6, 130.4, 131.3, 142.6, 182.2; M5 (CI, CH4): njiffijZWL
int.) 257 (M+l1l, 100). Is EXAMPLE 29

- Met hoxyet hyl spiro[indoline-3,3 -piiperidinl-2-one hydrochloride. The
conpound was prepared according to PROCEDURE 1, Method B reaction with
spi ro[ i ndo'PA g % 3' -pi peridin]-2-one and 2- chIoroethyFCﬁﬂ%HVVgiher (1.2
equi val ents) and potassiumiodide (catalytic anount). EtQAc was used for
extraction. Yield: 74 I/o 20 13C NWR §£DC 3): 621.8, 31.8, 48.8, 54.2,
58.0, 58.8, 59.2, 70.8, 109.8, 122.0, 126.4, 127.6, 134.8, 140.2, 182.0.
The HO salt was prepared. M5 (TSP): nlfz (reI int.) 262/ 261 (Mm+, 16/100).
EXAMPLE SOP_Qm%u-ékt 0 h |-n- - pi peridinl -2-one
hydr ochl or +&e—Fre—< & A to PROCEDURE 1, Met hod B
by reacti O'IheWoinbounﬂ }Naﬁ p{epndmkdcﬁtemg toBPchcplaURdunMeau@m,y 26l et hyl
met hyl sul fide (1.2 equival ents) and potassi umi odide gcatalytlc anount) .
i 3C NVR (m@)dollfeel%3 pipepiqin}2-05q angl lsoéiwldemade@ eqgvatents). Bgrificaliggorg 109, 8,
122. 1, 12681@2 wJ@J(ellemlﬁéN@MeéﬁS; YReld: Js§1=n ‘%3@&3@13!1‘%) §al4 oy@s),pr epared. NS
(El, 70 e mz (rel. int 1277 , 16/100 0 JAN 2004 WD 01/ 05790
pCT| SEO@lOZ_GSD@ZMOBXMLGE 43@83 110.6, 1226 127.4,128.6, 1360 141.8, 183.0; MS (CI,
1' - Met boxy p pi peri di n]-2-one hydrochl oride. The
conpound mgggﬁﬁé %!e acc@whp?mﬁto PROCEDURE 1, Method B by reaction with
5 spiro[indoline-3, 3" - plperldln] 2-one, 3- chloropropyl met hyl ether (1.2
equivalentg&Aggqél taSS|un1|od|de (catalytic ampunt). 13C NWVR (CDO 3):
521.8, 27 48.8, 53.8, 55.4, 58.8, 58.9, 71.1, 109.6, 122.0,

126. 6, 1271%yclbBAtyBpirdfifddline-33Lpiberiding2ldbt hodbthiv@de. prepared. M5 (TSP): nlfz
(rel. int. , . 10 E 32 , )
10 e compound was prepared according to PROCEDURE 1, Method A by reaction with

spiro[indoline-3,3'-piperidin]-2-one and cyclobutanone (5 equivalents). BC NMR of the
HCl-salt (CD;OD): 8 14.4, 19.4, 26.1, 26.9, 31.2, 46.1, 50.4, 53.9, 61.6, L 11.5, 123. 9,
124.6, 130.4, 131.3, 142.6, 182.2; MS (CI, CH,): m/z (rel. int.) 257 (M+1, 100).

15 EXAMPLE 29
1'-Methoxyethylspirofindoline-3,3'-piperidin}-2-one hydrochloride.
The compound was prepared according to PROCEDURE 1, Method B by reaction with

spirofindoline-3,3'-pipendin]-2-one and 2-chloroethyl methylether (1.2 equivalents) and
potassium iodide (catalytic amount). EtOAc was used for extraction. Yield: 74 %

2 PCNMR (CDClL): 621.8, 31.8, 48.8, 54.2, 58.0, 58.8, 59.2, 70.8, 109.8,122.0, 126.4,
127.6, 134.8, 140.2, 182.0. The HCI salt was prepared. MS (TSP): m/z (rel. int.) 262/261
(M*, 16/100).

EXAMPLE 30
15 1'-Methylthioethylspiro[indoline-3,3'-piperidin]-2-one hydrochloride,
The compound was prepared according to PROCEDURE 1, Method B by reaction with

spiro[indoline-3,3"-piperidin]j-2-one, 2-chloroethy! methylsulfide (1.2 equivalents) and
potassium iodide (catalytic amount). ’C NMR (CDChy): §15.9, 21.7, 31.8, 31.9, 48.9, 53.3,
58.0, 58.8, 109.8, 122.1, 126.6, 127.7, 134.6, 140.2, 181.9.

30 The HCI salt was prepared. MS (EL, 70 eV): m/z (rel. int.) 278/277 (M, 16/100}.



" (S)-1"-(3-Fluoropropyl )spiro[indoline-3,3 -piperidin -2-one hydrochl oride.
The racem ¢ conpound was prepared according to PROCEDURE 1, Met hod ?dﬁﬁNZ%b
reaction of spiro[indoline-3,3 -piperidin]-2-one with

- 1-brono- 3-fl uoropropane (1.0 equivalent). EtOAc was used for extraction.
Yield: 69 % 13C NMR (CDC13): 6 21.8, 28.0 (d, JF= 20 15 Hz), 31.8, 48.9,
53.9, 54.3 (YO"'¥¥5 Hz) | 58.7, 81.7, 83.3, 110.0, 122. BCTESEOK 157 7
134.7, 140.3, 182.1. The racemate was separated on the Kirasil TBB col um
and the HCI salt was prepared. EXAMPLE®B3 20 (S)-(+)-

1' - Propyl spiro[indoline-3,3 pipeeridin -2-one.

1'-Propyl -1 Hspiro[indole-3,3 -piperidin]-2-one (2.9 g, 11.9 mmol) and

di -p-toluoyl-L- tartraric acid (4.6 g, 11.9 mmol) were di ssolved in ethanol
(50 m) at 40-50C. Water was added in small portions (totally 50 m) at

t he sane tenpeAMPLE3] eaving a clear solution which was slowy cooled to 5
T. The crystals (3.53 g) were collected the next day. A 25 second
crystal | i sati-Sfethexypropyispualindaing-3,3 spiperidinl2-opg hyfrpchlonides t he sane vol une
of  sol vent srpicBmPbudd WAl bRpared according to PROCEDURE 1, Method B by reaction with
(S)-l'-propylsp[rohlndole-g,s'-plperldlnlun]-z-one dlg-to[uoyI-L- tartrate
(3.2 g) whi cirirpldnsiobeméraipesidinh2ope Tehorerpif aichy! eihar fe2 papivaleptskandnent wit h
an excess Q ' ' b : afy Xfal into
thyl acer aneERHEREEAND ol [RORMR cheS) A B e BT B 85514
concent r at edS8& 58.8cUUNL 0916 822.2. 92661 278s1 3B, MG oBéd i n acetonitrile and

treated with, a.1.5 fold nol ar s_of hydr, I j 2 0 JAN 2004 WO
01/ 05700 PoTRERRI 30k Retpr S S Pap e W LeF A, ALyt and
coevaparation with acetonitri le yielded (S)-1'-

propyl spiro[indol e-3. 3" -pi peridiniuni-2-one hydrochloride (1.13 g, 78%,
fall) 20'%91@%”“%&959%%1 H20). The absol ute configuration was established
by X-ray crygi-.{308661eBYop9hspidtfindslime ;3 PigeridRy 2-dae bpdlotMbAde.5 EXAVPLE 34

The racemic compound was prepared according to PROCEDURE 1, Method B by reaction

of spiro[indoline-3,3'-piperidin]-2-one with 1-bromo-3-flucropropane (1.0 equivalent).

EtOAc was used for extraction. Yield: 69 %. '°C NMR (CDCls):  21.8, 28.0 (d, J¢=20
s Hz), 31.8,48.9, 53.9, 54.3 (d, /.= 5 Hz) ,'58.7, 81.7, 83.3,110.0,122.0, 126.2,127.7,

134.7, 140.3, 182.1. The racemate was separated on the Kirasil TBB column and the HCI

salt was prepared.

EXAMPLE 33
20 {S)-(+)-1'-Propylspiro[indoline-3,3'-piperidin}-2-one,.

1'-Propyl-1H-spirofindole-3,3"-piperidin}-2-one (2.9 g, 11.9 mmol) and di-p-toluoyl-L-
tartraric acid (4.6 g, 11.9 mmol) were dissolved in ethanol (50 ml) at 40-50°C. Water was
added in small portions (totally 50 ml) at the same temperature leaving a clear solution
which was slowly cooled to 5 °C. The crystals (3.53 g) were collected the next day. A
35 second crystallisation was carried out in a similar manner using the same volume of

solvents yielding pure (S)-1'-propylspiro[indole-3,3'-piperidinium]-2-one di-p-toluoyl-L-
tartrate (3.2 g) which was converted to the corresponding amine by a treatment with an
excess of aqueous sodium bicarbonate. The amine was extracted into ethyl acetate, the
extracts were dried over sodium sulfate and concentrated in vacuum. The residue was

30  dissolved in acetonitrile and treated with a 1.5 fold molar excess of hydrochloﬁc acid.



(R-()-1-Propyl spiro[indoline-3,3 -piperidin]-2-one The nother |iquid
fromthe first crystallisation in the previous EXAMPLE, consisting ﬁ%*}mm
of the other diastereoneric salt was treated with NaHCO03/ et hyl acetate”t

| eave the io |levorotatory amne. This was treated with 1 nol. eq. of

di -p-toluoyl-D-tartraric acid and the salt was crystallised from50%
aqueous etWaABIMA sinmilar further treatnent as in EXRVPERMTEN| el ded

(R -1'"-propyl spiro[indol e-3, 3" -pi perdi nium -2-one hydrochloride (1.09 g,
75%, [a]D20 -91 (c 1.00, H2O. is EXAMPLE 35 Spiro]

i ndol i ne- 3, 3' - per hydr oazepi n] -2-one STEP A. N-Be nzyl-4-(3-indolyl)_butan a
mne. Lithium alum num hydride (4.8 g) was added to a sol ution of

N- benzyl - 3-i ndol ebut anam de (18.73 in dry THE (200 ni) at 20 nitrogen

B oS pher RETRYSLAT 5 EIsp repabists ik ety achi e AEE D G k- up o £ h
sodi um hy Jp@e[iddor-1,3 Il RriGAMRNINhe WaGoMrAL e 2F3RRl€] el doyr crystal s
(16.4 9). %BT‘%EPB.Q[ 3-(4- (Ee#r?zyl am no) -‘g%tﬁyl ) - n((:IloI igr31‘- 2-2%@? Conc

hydr ochl or (@ -Caci)( Ths appolutpeanfigngtieriwassstablished hyi Yoraystystaegrapypdihed from t he
previ ous S&igygofugyl%%a(e38 m.) and McOH 25 (8 nmL). After stirring for 30 mn
at 0 Cand 30 mn at roomtenperature the m xture was poured onto ice

foll owed by extractive work-up. The title conpound was obtained as a crude
orange oi | W&QQJ STEP C. | "-Ben is iro indoline-3,3 - erh droaze in
-2-one. A% ionof the 30 conpound fromthe previous step (15.5 g) was
cyclised ViR-(3-1MRropyBPiredilined, ¥ -pipkfiinpg-ode 0 JAN 2004 WO 01/ 05790 42 PCT/ S
EQQO 01706 the procedure described 1 n JMed Chem 1976, 19, 892. Evaporation,
ext ract i ve gt o fepriihe frst CarrtalifpHigh he e BAMREE PRI SmE ompound as
yel I ow oi | mésdy4f G othar'dikdtdrtomepit kX LdsNdQkd Ban RaBCOpahidiReieRhvRthe?- ONE
hydrochl ori de. The conpound 5 fromthe previous step was hydrogenated. in
acet i c 'aci @vovaprypousedhic was trmycdpglfh ]_Qo]?@ﬂ-. ofjdj-p-toluoyl-D-tartraric acid and

the salt was crystallised from 50% aqueous ethanol. A similar further treatment as in
EXAMPLE 27 yielded (R)-1'-propylspiro[indole-3,3'-piperidinium]-2-one hydrochloride
(1.09 g, 75%), [a]o®™® -91° (c 1.00, H,0).

15 EXAMPLE 35

Spiro[indoline-3,3’-perhydroazepin]-2-one

STEP A. N-Benzyl-4-(3-indolyl)-butanamine. Lithium aluminum hydride (4.8 g} was

added to a solution of N-benzyl-3-indolebutanamide (18.73 g) in dry THF (200 mL) at
20 nitrogen atmosphere and at 0 °C. After stirring at reflux for 15 h and work-up with sedium

hydroxide the title compound was obtained as pale yellow crystals (16.4 g).

STEP B. 3-(4-(Benzylamino)-butyl)-indelin-2-one. Conc hydrochloric acid (90 mL) was

added to a solution of the compound from the previous step in DMSO (38 mL) and MeOH
25 (8 mL). After stirring for 30 min at 0 °C and 30 min at room temperature the mixture was
poured onto ice followed by extractive work-up. The title compound was obtained as a

crude orange oil {16.2 g).

STEP C. 1’-Benzylspiro[indoline-3,3’-perhydroazepin]-2-one. A solution of the

3 compound from the previous step (15.5 g) was cyclised via a Mannich reaction following



" h. Evaporation and extractive work-up gave the title conpound as a yell ow
solid (1.51 g). WM (TSP+) mz: 217 (M+H+, 100) which was converted Zt(?JN?BUL
~title conpound. EXAMPLE 36 io

1' - Propyl spi ro[4 azai ndoline-3,3 -piperidin]-2-one. STEP A tert-Butyl 3-]
2- brono-3-p e%carbarmyll-l 2,5,6-tetrahyd ropy ridine-|- carboxylate.
2-Br0rm-3-p§¥ mne (3.0 g, 17.3 mmol) and 1,2, 5, 6- t St YSERVHMYS- 1, 3-
pyridinedicarboxyllc acid 1-tert-butyl ester 3- nethyl ester (5.05 g, 20.8
mol) were 15 dissolved in DCM (80 m ) .42To the sol ution trinethylal um ni um
(26 mmol, 2Msolution) was slowy added at 0C. The m xture was refl uxed
overni ght. W rk-up and purification on silica gel using 60% ethyl acetate
i n hept ane e ;gecegérggggmga\m%@%hgmﬁw/qg bz, tégg}mutfoheex SRTPAUALd,p 20 STEP
B. tert-Buty brono-3- rid t ox car ont car bano |

1, 2, 5, 6-t et raathpdhifepyon i siza Ba\wahdmkybbmpemdiheysibwwduhd gh.rom STEP A was

di ssol ved in DCMand di-tert-butyl-dicarbonate (3.85 g, 17.6 nmol) was
added followed by triethylamne (2.51 m, 18.0 mmol) and

di met hyl am rgqEem. @bﬂﬁ[lﬁdblﬂﬂag’-pérhﬂrdmiﬁép)n] Pédediydrozhlobide. e thgpdinkt ure for 1
hat room tenperature net hanol was added and the volatjiles were 2s renoved
in vacuum e pISYiPBTSIr s hydpeeRatGe {0 SRlCACURV MY Bk alt0ast Hz €7 £ ca gel
usi ng 40%6};@4,@0%@5 ﬁﬁeexmub@am% %se @01i &%Bu@fafs%afddv S1id 41 .6 g)( 959 of
the title conpound. 2-0x0-1,1"-S iro

4- azai ndol i ¢S gI3P+) (niz QlB(NGtHBéQQ)thFPhy@SWTUPWd-tO the title cirepohdxyl at e. The
conpound from STEP B was di ssolved in acetonitrile (80 m), palladium
acetate (0.37 g, 1.67 mmol) and tri phenyl phosphine (1.0 g, 3.8 mmol) were 2
0' JAN 2004 \EXAmPOE7ZS0 PCT/ SE00101506 43 added and finally triethylan ne
(2.9 m, 20.8 _nmol ). L xed under nitrogen for 2.5
hours. Wt k-LiropyisRing [z DA B "g, 74 %. STEP D. Di-t-butyl
2- 0xo0-1, 1'-sp|ro(4 azai ndol i ne- 3 3' - plperldln[ 1, 1' -di car boxyl at e.

STEP A. tert-Butyl 3-[(2-bromo-3-pyridyl}carbamoyl]-1,2,5,6-tetrahydropyridine-1-

carboxylate. 2-Bromo-3-pyridineamine (3.0 g, 17.3 mmol) and 1,2,5,6-tetrahydro-1,3-
pyridinedicarboxylic acid 1-tert-buty! ester 3-methyl ester (5.05 g, 20.8 mmol) were

15 dissolved in DCM (80 ml). To the solution trimethylaluminium (26 mmol, 2M solution)
was slowly added at 0°C. The mixture was refluxéd overnight. Work-up and purification
on silica gel using 60% ethyl acetate in heptane as an eluent gave 5.65 g (85%) of the title

compound.

20 STEP B. tert-Butyl 3-[N-(2-bromo-3-pyridyl}-N-(tert-butoxycarbonyl)carbamoylj-

1,2,5,6-tetrahydropyridine-1-carboxylate. The compound from STEP A was dissolved in
DCM and di-tert-butyl-dicarbonate (3.85 g, 17.6 mmol) was added followed by

triethylamine (2.51 ml, 18.0 mmol) and dimethylaminopyridine (0.17 g, 1.4 mmol). After
stirring the mixture for 1 h at room temperature methanol was added and the volatiles were
25 - removed in vacuum. Purification of the product on a column packed with silica gel using

40% ethyl acetate in heptane as an eluent afforded 6.74 g, (95%) of the title compound.

STEP C. Di-t-butyl 2-oxo-1,1'-spiro[4-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin))-

1,1'-dicarboxylate. The compound from STEP B was dissolved in acetonitrile (80 ml),

30 palladium acetate (0.37 g, 1.67 mmol) and triphenylphosphine (1.0 g, 3.8 mmol) were



5 The conpound from STEP C was hydrogenated i n net hanol over 10% Pd/C at 50
psi H2 for 3 h. Purification on a colum packed with silica gel u5| @@g 0
ethyl acetate in heptane as an eluent gave the title conpound (82%" (y
E. 1'-Propyl spiro[ 4-azai ndol i ne-3, 3" -pi peridinl-2-one. The conpound from
STEP to D nas deprotected using a m xture of 3696hydroch|or|c aci d,

met hanol aRQ'UW&ane (1:1:5 vol une per cent) at room t BAE¥F"8PHP% for 10 h.
The volatiles were renoved and the crude

spi ro[ 4- aza-i ndol e- 3, 3' - pi peri di nj - 2-&he was al kyl ated according to
PROCEDURE 1, Method A. The product was purified on a colum with silica

gel using 10-20% nethanol in ethyl acetate as an eluent to give the title

conmpound ( 0, 55.2,

6. 1. o2, ol Ay bl DARar BRI ot 205 ey dpe i oAl bl giuntit 3

1 - But yl s piitragled fon 2 3i hods| Wios-®) Bive fhe pde cdmm]chHdﬁ@. 74%he title corrpound was
synt hesi sed according to the procedure described in EXAMPLE 20 29 using
but anal . 13C NVR, 6 ppm 15.1, 21.8, 22.0, 29.6, 31.0, 49.0, 55.3, 58.2,
60.0, 1174R1%P B.38-rbutyd IGxb-1, 1Mﬁrt7[4-aizﬂﬁdo4me$&lp@enaﬁ:|E?(AM?H503ﬁa& -s-Bu is
iro 4-aza-indoline-3,3 - 1 eridia -2-one. was synthesised according to
EXAMPLE 30Thg§PmpPusd Eom DA Waﬁ'yéfqamfedsn psthanop pveg 10% P/ (@at 59 psigh 26, 3,

30. 9, 49. Is PP plrifcfiof on §Zol§mn Eré'cﬁc@wntblgﬁca%el Jsﬁé 69% &lﬂ;ﬁ ac,@tatellﬁﬁeﬁanel{gl 7.
EXAMPLE 39 1'-Pro |-5-c hloros iro 17-aza-1ndol’i ne-3 -pip eridin -2-one.
30 2 0 JANS zmmemﬂih%mwdm 01506 44 STEP A
3-Brono-5-chloro-2_: ~pyridi neam ne. To 5-chloro-2-pyridineamne (3 g, 23.3
mol ) di ssolved in acetic acid (40 nl) a solution of bromne (1.29 m, 25
mmol ) i n RFEPE 1'-Propylspiro[4-azaindoline-3,3'-piperidin]-2-one. The compound from STEP

10 D was deprotected using a mixture of 36% hydrochloric acid, methanol and dioxane (1:1:5
volume per cent) at room temperature for 10 h. The volatiles were removed and the crude
spiro[4-aza-indole-3,3'"-piperidin]-2-one was alkylated according to PROCEDURE 1,
Method A. The product was purified on a column with silica gel using 10-20% methanol in
ethyl acetate as an eluent to give the title compound (57 %). 3C NMR, & ppm: 12.9, 20.6,

15 22.0,31.0,49.0,55.2, 58.1,62.0,117.3, 123.4, 136.6, 143.6, 155.4, 181.7.

EXAMPLE 37
1'-Butylspiro[4-azaindoline-3,3'-piperidin]-2-one.

The title compound was synthesised according to the procedure described in EXAMPLE
20 29 using butanal.'*C NMR, & ppm: 15.1, 21.8, 22.0, 29.6, 31.0, 49.0, 55.3, 58.2, 60.0,
117.2,123.4,136.6, 143.7, 155.4, 181.7.

EXAMPLE 38
1'-s-Butylspiro{4-aza-indoline-3,3'-piperidin]-2-one.

25 was synthesised according to EXAMPLE. 30 using sec-butanal. C NMR, & ppm: 21.6,
21.9,22.0, 26.3, 30.9, 49.1, 55.8, 58.4, 67.8, 117.2, 123.4,136.5, 143.6, 153.4, 181.7.

EXAMPLE 39

1'-Propyl-5-chlorospiro[7-aza-indoline-3,3'-piperidin]-2-oae.

30



~acid was added dropwi se at 10C. The m xture was stirred for 2 h at room
tenperature and then concentrated. Wbrk-up and purification on a CMIﬂ?hNZM
packed with silica gel using 40% s ethyl acetate in heptane as an elg .
' yielded the title conpound as a col ourl ess powder (3.58 g, 74% . STEP B.
-Butyl 3- [N—éS bronp- 5-chl oro-2 pyridyl)-N-(tert butoxcarbon | carbanp 1
- 1 2,5 6-tetYAR"HYY oxy late. The conpound io from STEPPAKY ?¥eated in a
simlar manner as was described i n EXAMPLE 29, STEPS A and B affording the
title conpound in good yield. STEP C. Dist-butyl 5-chloro-2-ox0-1,1"-s iro
7-azaindoline-3,3 - i eridin -1,1"- dicarboxlate. The previous am de was
cyclized as described in EXAMPLE 29, STEP C 1s and the resulting product
was hydrogen d i _neth nal der 50 Sj 10%.Pd/ C hours to
give the tit QI r-fp (el ?E ;FH% gé“%?é?n “mam"wég cépgel The
dechl ori nat egdmeg mawmd memahmmlatl)aa sv@dion Bf u%&%{mynetgim ST mhob).in acetic
5- Chl or o-spi rof 7-azai ndol i ne- 3, peridin |-2-00e, The cyclized product
from 20 thea65£w|aéif'§ dﬁpé-rsse\ﬁééo Qeﬁ%‘é@f%‘ﬁ“é%”?fe@b%bﬁ‘e’aw FmeRRiet oo, STEP
E. 1 "-Pro |gg QRLAEReE WoR-up 2AZ AR oh 38 2 3018mn phck@dl Wilh RlicalsePiEng 4058
conpound fromthe previous Step was converted Fo the title conpound as
descri beds i retiEXap¢Ritdtinheptaneld @n pluRt YEldph e tilocanpopnd @, a cplpugdess gowdsr 49, 9,
54 5, 59.3, @% 4, ,448.6, 119.3, 135.2, 146.7, 25 156.7, 181.1. EXAVPLE 40
-Pro pyl spi 8 7 azai ndol i ne- 3, 3' - plperldln] 2-one 2 0 JAN 2004 WO
01/05790 PCT/ SEQQ' 01506 45 The dechl orinated product from EXAMPLE 33, Step

C, was depro ted Iated d scrlb n.the previous exanpel. 13C
vaRepméﬂgﬁcﬁ S"'%

- .3, 61.4, 123.3, 127.0,
135.8, 145. 4but3:@4:1:31,0(1ﬂ%r%m@l]mﬁrﬁ#dropyndme-l carboxylate. The compound

1w from STEP A was treated in a similar manner as was described in EXAMPLE 29, STEPS

A and B affording the title compound in good yield.

STEP C. Di-t-butyl 5-chlore-2-oxo-1,1'-spiro[7-azaindoline-3,3"-piperidin]-1,1'-

dicarboxylate. The previous amide was cyclized as described in EXAMPLE 29, STEP C
1s  and the resulting product was hydrogenated in methanol under 50 psi H; over 10% Pd/C
for 20 hours to give the title compound after chromatografic separation on silica gel. The

_dechlorinated compound was also obtained in 40% yield.

STEP D. 5-Chloro-spiro[7-azaindoline-3,3'-piperidin]-2-one. The cyclized product from

2 the previous step was deprotected as described in EXAMPLE 29.

STEP E. 1'-Propyl-5-chloro-spiro|7-azaindoline-3,3'-piperidin]-2-one. The compound

from the previous step was converted to the title compound as described in EXAMPLE 29.
BCNMR, 5 ppm: 12.8, 21.0, 22.8, 32.3, 49.9, 54.5, 59.3, 61.4, 118.6, 119.3, 135.2, 146.7,
s 156.7,181.1.

EXAMPLE 40

1'-Propylspiro[7-azaindoline-3,3'-piperidin]-2-one




1'-Pral-6-methis iro 7-azaindoline-3 3 - i eridin -2-one STEP A

2-Am no-6-nmeth | rid-3- 1 trifluoronmethanesul fonate. To a stirred

suspensi on of 2-am no-6-nethyl pyridin-3-ol (2g) in DCM (50 m ) cont gi n#WgZU”‘
triethylamne 10 (2.2g), trifluoronethanesul fonic anhydride (5.3g) was
added under N2 at -78C. After the m xture becane honbgeneous, it was

al | oned t oV@AHE% - 20C and then quenched with aqueouSCTERIREY wor k-up by
extraction into chloroformpurification on silica gel using 40% et hyl
acetate in heptane as an eluent affordgd the title conpound (86% . is STEP
B. 4- 6-Meth |-3-trifluoronethanesulfon lax rid-2- |carbamo | -3, 6-

di hydr o- 2H pyri di ne-1-carboxylic acid-t--butyl ester. The conpound from

STEP A was im | L as S crib LE 29,
STEP A af 1 Brergoae el e SEATRER:. G5 S AERSLh el

6- et h | - 2de8be8 id thOpréviddsaixadesl i 'PEe NME' S-ppﬂl R.8208 ¥4 71,820, srppyiridin -

| ' -carboxyl ate. The c ound from STEP B was treated in a simlar manner as
was descr?go%élﬁnlzé)%ANg)OEl%‘Qg 18580 5¢3ai¥ ding the title conpound in 76%
yield. STEP D. t-Bu | 6-neth |-2-oxo-s iro 7-azaindoline-3 3' - i eridin
J-1'-carbox late. 25 The conpound from STEP C was treated in a simlar
manner as BEAMRIFL4] bed in EXAWPLE 29, STEP D affording the title conpound
in 85%vyiel, - . -azaindoline-3 '"- i eridin
-2-one di hi RiRess : t’qz;m&dme' ot % was treated in a sinmlar
_manner as was descrl bed in 30 EXANPLE 29, STEP E affording the title
conpound i o yi el d 13 NI\/R, 20 N 2 4 01/ 05 90
PCT/ SEGY OQE'%’GK A % 0 ngs ity V\Of 359 6, 61.4, 1

17.5, 127. Qispehdon 8f2- %ﬁoﬁ,meh%ﬁpﬁmnlﬁ& @g) in bt:M/\ge napwarduegdmbmyrhdme
di hydr ochl or| de by treatnment with HCL in ethanal and evapo ratio

sol vent's. @-W@mhapesuﬁo%ﬁwﬁ%f&ﬁ@égh%ﬁ?ﬂf&up#é1“3a?; ﬁ AeEs t ?n) 1- one

hydrochl or jd&ure became homogeneous, it was allowed to warm to -20°C and then quenched with

4

aqueous NaHCO;. Work-up by extraction into chloroform purification on silica gel using

40% ethyl acetate in heptane as an eluenf afforded the title compound (86%).

is  STEP B. 4-(6-Methyl-3-trifluoromethanesulfonyloxypyrid-2-ylcarbamoyl)-3,6-

dihydro-2H-pyridine-1-carboxylic acid t-butyl ester. The compound from STEP A was
treated in a similar manner as was described in EXAMPLE 29, STEP A affording the title

compound in 42% yield.

20 STEP C. t-Butyl 6-methyl-2-o0xo-spiro|7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-

1'-carboxylate. The compound from STEP B was treated in a similar manner as was
described in EXAMPLE 29, STEP C affording the title compound in 76% yield.

STEP D. t-Butyl 6-methyl-2-oxo-spiro|7-azaindoline-3,3'-piperidin]-1'-carboxylate.

25 The compound from STEP C was treated in a similar manner as was described in

EXAMPLE 29, STEP D affording the title compound in 85% yield.

STEP E. 6-Methyl-1'-propylspiro[7-azaindoline-3,3'-piperidin]-2-one dikydrochloride.

The compound from STEP D was treated in a similar manner as was described in

30 EXAMPLE 29, STEP E affording the title compound in 66% yield. 3C NMR, & ppm:



- STEP A. 2-Brono- N-(3-pyridyl)benzam de. To a sol ution of

2- br omobenzoyl chloride (11.6 g) in dry pyridine (50 m) at rt., 2 0 JAN 2004
~3-arninopyri dine (5.0 g) dissolved in dry pyridine io was added. After
stirring for 12 hours and extractive work-up 7.77 g of the title product
was obt ai ne jte crystals. MS(ESP+) mz. 279 (M-H+, 7 ( MrH+
100). STEP %_vﬁ‘ﬁyﬁ?%»m_ N (lI- rol-1,2,5 6-tetrah dra ri d?ﬁ"%@% ¥enzani de.
To a stirred solution of the conpound from Step A (6.0 g) in dry toluene
(100 nml) propyl bromide (13.0 L5 g) was #dded. The reaction mixture was
stirred at 80 C for 16 hours. The precipitated oil was dissolved in MeOH
(100 m) and sodi um borohydride (6.0 g) was added slowy at rt. After 3
hours of reagtd onotiieos YOk D7 309 &I QB AGIsaph, Pb.Sitkd £3 586) 184ist h et hyl
acet at e/ n- hept ane as the ‘el uent '6.65 g'of the title pr oolluct was obt ai ned as
an oil. NMS(IT8mjonngried GRS dibidepehlor@e by trgR@ert MithiHC] ir00hanoD0d §T4EPratipn

2-1 odo- N 1-093nlvl -tsl 2,5 6-tetrah yd rridin-3- 1 benzam de. To a stirred

sol ution of 2 P9HGE N pyri di n-3-yl benzam de (8.32 g) in dry toluene (200 m)
was added benzyl bromde (5.1 g). The reaction mxture was stirred at 100
C for 16 hours._ The solvent was decanted fromthe precipitated crystals
whi ch wer® d83&¥R 5 n veH (150 2s mM) and the treated with sodi um

bor ohydri de {3 rghMiroliSoitddineBRC pipetilm]- SRR RIS t e- yel | ow crystals.
MS(TSP+) m z7— 419 (MFHF, I00). STEP D. T "-Pro 1S i1ro isoindoline-3,3 - i
eridin -1-one hydrochloride. The conpound from STEB B (6.60 g) was
cyclised aCQﬂ{E‘i" ﬂ.gl-%&rﬁﬁﬁ-gﬁﬁgﬁﬁ@beh%dgrﬁpﬂwftiﬁn P2 B8 ohrdScHIHEXAVPLE 1
to give an oll wh on silica gel wth 2 0 JAN 2004 WO
01105790 PCT!SEghinGibaGidig (52 il lat tecdaminopyridinef 8 gkdissolvehn dsy peniling 0 gi ve
830 ng | -propyl.spirnQ-Ii.s0i Line- . 6-1 1 din]-1-one
as an oil' fﬁ?ssadg%hﬁgﬁ'%k g 29%%&1 r grég?]%fxé%&gg ngéksu rﬁi%mﬁ{fﬂ%%gfg I

yi el di ng t hewdsrobaidedaewhife drizald MS(BESR0 mpo GATI(MH W)L 5 7My$tt-al ). The title
conpound was al so prepared fromcyclization of the STEP C conpound fol |l owed
by

STEP B. 2-Bromo-N-(1-propyl-1,2,5,6-tetrabhydropyridin-3-yl)benzamide. To a stirred

solution of the compound from Step A (6.0 g) in dry toluene (100 ml) propylbromide (13.0
15 g) was added. The reaction mixture was stirred at 80 °C for 16 hours. The precipitated oil
was dissolved in MeOH (100 ml) and sodium borohydride (6.0 g) was added slowly at rt.
After 3 hours of reaction time, work-up and chromatography on silica gel with ethyl
acetate/n-heptane as the eluent 6.65 g of the title product was obtained as an oil.
MS(TSP+) m/z: 325 (M+H+, 92), 323 (M+H+, 100).
20

STEP C. 2-Iodo-N-(1-benzyl-1,2,5,6-tetrahydropyridin-3-yl)benzamide. To a stirred

solution of 2-iodo-N-pyridin-3-ylbenzamide (8.32 g) in dry toluene (200 ml) was added

benzyl bromide (5.1 g). The reaction mixture was stirred at 100 °C for 16 hours. The

solvent was decanted from the precipitated crystals which were dissolved in MeOH (150
25 ml) and the treated with sodium borohydride to give 7.9 g of the title compound as white-

yellow crystals. MS(TSP+) m/z: 419 (M+H+, 100).

STEP D. 1'-Propylspiro[iseindoline-3,3'-piperidin]-1-one hydrochloride. The

compound from STEB B (6.60 g) was cyclised according to the general Heck procedure
1  described in EXAMPLE 1 to give an oil which was chromatographed on silica gel with



5 hydrogenati on-debenzyl ati on plus propylation. 13C NVR (CDCl13): 8 169.44
150. 10, 131.77, 131.58, 128.51, 124.14, 121.56, 62.74, 60.87, 60.2&0 JAN J004
53.24, 34.88, 23.34, 19.00, 11.82.; MS(TSP+) niz: 245 (M+H+, 100); M5(Cl,
NH3) : 245 (MtH+, 100), 180 (3). Mp: 110- 112. The title conmpound was

pr epar ed b% treating it with HJd in Et20. Anal. Calcd for 10 C 15H21
CN20 C B2M%™4 "7.53; N 10.01 Found: C, 64.25; H, PCHSEORMSEG 0. EXAMPLE
43 Spiro [3,4-di hydro-1H quinoline-3,3 -pi]Reridin]-2-one hydrochloride is
STEP A. 1-t-Butyl 3-ethyl 3-(2-nitrob&hzyl)-1, 3-piperidi nedi carboxyl ate.
To a solution of ethyl 1-t-butyloxycarbonyl - 3-piperidi necarboxylate (1.5
g in THE (10 M) at -78 C was added |ithium hexanethyldisilazide (8.74 n
of a lMso i i i Nt robenzyl bromde (1.5 g) in
THE (5 m )étﬁg&ghctﬁ /ea ro?wéggﬁg#qégge %foa“rllél &ﬁ%’ygpléoéé%/ﬁl%dﬁh%@x?me was

al | owed t ol,z,2éetirahypoopytridimpdroat ex . oilVOhik eanpoantivast ydrsgéagd apiascibed20 silica
O o o BRI R lRR A S I 1S compoud s WAL HyelR! Fncie @ O M
spi r o 334- @irpyehdaral kts6 Yieptd ﬂ@n3ye3fzatwn|@efhb@mi>c?cnﬁigsqnh-folwe%yyl ate. To a
solution of 1-t-butyl 3-ethyl 3-(2-nitrgbenz lg(g;f)l , 3 1S

pi peri di nSureseIHeT fleberzylatiopplys PTPW'#@tﬂhaﬁé‘lM% @3): 8116940dFE19.0. 3 g) was
added and {sh i I I t i I gl i Xxture was
filtered aﬁégg'olglé?es%’tul rzg'tse’ é# gxdn);?gm@ Oﬁg%oa% (g)tﬁzdt?a%zi'i%f 18§’ %gﬁbgbﬁond(; STEP C.
Spi ro [ 3, 4tlRZh MR(OS Ty eri 246 (MmE+3108), MB(EE NHE) rids PMoHe, 1pHn8e(d).avipde. The
30 corrpounllq (Q 29,0 g) from STEP B was debocylated in ethyl acetate

HCl - di et hyl "etfier and 20 JAN 2004 WD 01/ 05790 48 PCT/ S EO00/ 01 506 the

depr ot ect eTheaidt benpuasd paemtprdddlyedatirg it Jith HEDih &0, (inald €alsdfdr. 13C NWR

(0D, 400V o5 20,28, 29 98, 3 4, 38 35, 49,0, 159 28 11626

EXAMPLE 43
Spire[3,4-dibydro-1H-quinoline-3,3'-piperidin}-2-one hydrochloride

15 STEP A. 1-t-Butyl 3-ethyl 3-(2-nitrobenzyl)-1,3-piperidinedicarboxylate. To a solution

of ethyl l-t-butyloxyca.rbonyl-B—pipeddin;:cafboxylate (1.5 g) in THF (10 ml) at -78 °C

was added lithium hexamethyldisilazide (8.74 ml of a 1M solution in THF). A solution of

2-nitrobenzyl bromide (1.5 g) in THF (5 ml) was added dropwise at -78 °C and the

reaction mixture was allowed to reach room temperature. Work-up and chromatography on
20 silica gel with ethyl acetate/petroleumn benzine 5:1 as eluent gave 1.3 g of the title

compound.

STEP B. 1'-¢-Butyl spiro[3,4-dihydro-ZH-quinoline-3,3'-piperidin]-2-one-1-

carboxylate. To a solution of 1-#-butyl 3-ethyl 3-(2-nitrobenzyl}-1,3-
15 piperidinedicarboxylate (1.2 g) in methanol (25 ml) 10% Pd/C (0.3 g) was added and the
mixture was hydrogenated at 30 psi for 2 h. The mixture was filtered and concentrated to

yield 0.95 g of the title compound.

STEP C. Spiro[3,4-dihydro-1 H-quinoline-3,3'-piperidin}-2-one hydrochloride. The

30 compound (0.90 g) from STEP B was debocylated in ethyl acetate HCl-diethyl ether and




©129.83, 137.42, 175.17. 5 EXAMPLE 44

1' - Propyl spiro[ 3, 4-di hydro- 1 H qui noli ne-3, 3" -pi peridin]-2-one 2 0 JAN 1004
hydrochl ori de. Spiro[3, 4-di hydro- (1H)-qui nol i ne-3, 3' - pi peri di n] - 2-one
~(0.55 g) was propyl ated according to the general PROCEDURE 1, Method A

The crude product was purified by flash chronatography on silica gel with
DCM net hanolY@"%8 el uent to give 0.44 g of the title | ¥EEAYYNKI as t he
free base. 13C NWR (CDC13, 400MHz): S 11.74, 19.85, 21.18, 29.12, 33.28,
40.82, 54.47, 57.34, 60.51, 114.67, 1224890, 123.03, 127.17, 128.59, 136. 48,
175.64. The product was converted to the hydrochl oride by dissolving the
base in diethyl ether and precipitate with HCO in EtZO is EXAVPLE 45

1' -1 sopropyl edivagl HP sol ution
of 11 sop ERpcRd At phcpRiBy R IR NE AR ERNR iR S0 10
m ) bor ane- dipomthy s 2024) 79983 TIPS 8X 45.01, BOE8 (126196 sak 08, 1an.74,02900,1M ) was
added. The reaction m xture was refluxed for 1 h. The sol vent was
evapor at ed i'89¥addd*arld > dhe residue was refluxed with 20 one equival ent of
HC1(g) in ethanol for 30 mnutes. After work-up the residue was purified
by flash chromatography on silica gel with ethyl acetate as eluent to yield
0.12 g of tEMAMELE 4413C NWR (CDCI3 400MHz): S 16.3, 19.6, 23.7, 35.1,
46.2, 50.2, 54.¢ 9 7 1 : ) gp-9, 151.8. It
was convert ed ‘ A

-Meth Is i rprrBD&(dhidnd(ldbelnmnﬁnﬂ‘-hh-pﬂ)eﬂdm] -- oﬁerGOdIS rgewhs plomddddoccadinSTEP A

2-Lod h 1- et T
|ceocoglegné?p?ﬁg%ﬁggkﬁ%?%“ﬁgf &ﬁ%%ﬁghs%ﬁﬁﬁgﬂﬁ?ﬁﬁgvﬁs%ﬁﬁggL%ﬁﬁig{ethSIan
azodi car boxyehakfito3fhphPeorPalidsl gl with Bt/ haRandl 9:1 s dleaophrera 44(glfe gl and

(1-met hyllo L c%mgou?ldtasghg%gzgr 2 ISC%I'I‘?R‘RéI)\EIZ t%%MECP) %]1/ O7§71%%5Pgr SSEQ% 01506

33.28, 40.82, 54.47, 57.34, 60.51, 114.67, 122.90, 123.03, 127.17, 128.59, 136.48, 175.64.

The product was converted to the hydrochloride by dissolving the base in diethyl ether and
precipitate with HC! in Et0.

15 EXAMPLE 45
1'-Isopropylspiro[indoline-3,3'-piperidine] hydrochloride. To a solution of 1'-

isopropylspiro[indoline-3,3'-pipe:ridin]-2-bnc (0.2 g) in THF (10 ml) borane-dimethyl
sulfide complex in THF (2 M solution, 0.90 ml) was added. The reaction mixture was
refluxed for 1 h. The solvent was evaporated in vacuo and the residue was refluxed with
20  one equivalent of HCI (g) in ethanol for 30 minutes. After work-up the residue was
purified by flash chromatography on silica gel with ethyl acetate as eluent to yield 0.12 g
of the base. 13C NMR (CDCI3, 400MHz): § 16.3,19.6, 23.7, 35.1, 46.2, 50.2, 54.9, 57.2,
57.3,109.7, 118.2, 123.2, 128.0, 135.9, 151.8. It was converted to the hydrochlornide with
HCl in ether.
25
EXAMPLE 46 _
1'-Methylspiro[2,3-dihydrobenzofuran-3,3'-piperidine] hydrochloride

STEP A. 2-lodophenyl (1-methyl-1,2.5,6-tetrahydro-3-pyridinyl)methyl ether. To an

ice-cooled stirred solution of triphenylphosphine (1.54 g) and diethyl azodicarboxylate
1 (0.92 ml) in THF (20 ml) 2-iodophenol (1.27 g) and (1-methyl-1,2,5,6-tetrahydro-3-



49 pyridyl)nmethanol (0.5 g) were added. The m xture was stirred for 72 h at
room tenperature. The solvent was evaporated and the residue was plﬂ'@fJMaZﬂU’o
by chromat ography on silica gel with first ethyl acetate and then 10 %
rrethanol in DCM as eluent to yield 0.98 g of the title conpound. 5 STEP B.
- Met hyl ‘8I ro'{fz 3- di hydrobenzofuran-3,3'-(1, 2,3, 6- tetra_'ggk_gro?é‘rldi n)]. The
prev0| us c (0 42 g) was cyclized follow ng the i n EXAMPLE
| using tri-o-tolylphosphine to yield 0.2 g of the t|tIe conmpound. to STEP
C. 1'-Methyl spiro[ 2, 3-di hydr obenzof ur éh- 3, 3' - pi peri dine] hydrochloride. To
a solution of the previous conpound (0.2 g) in acetic acid (10 m) 10%
Pd/C (0.1 g) was added and the m xture vvas hydrogenat ed in a Parr

apparatus at h. The SI due and evaporation
o oo vent S etEingl @ el TEE BT vl Rlot G RR PRacns, “Aoome) -
22.9, 34. Liemp@athse. Tz s6lvelnt wab evapbrated aldth® resii0Ow s, putiRed By chl&ﬁaldgrap]:?B 5, 15
133.9, 158.5. It was converted to the hydrochl oride.

|- Propy| st Slse Belavith fststhyhessiatsrand den 30 “mﬁhiﬁ‘@]r'ﬂclﬂ%las Y ES’C)HT]‘E)P?ae 2a STEP
A. Spir o[ 2 3l ftvdiopben@of uran-3, 3" - (1, 2, 3, 6-tetrahydropyridine)]. To a
stirred sol ution of the product from EXAVPLE (0.32 g) in

1, 2-di chl oroethane (20 m ) 1- chloroethyl chloroformate (0.46 g) was added
and the m Vi I b g ol (10
o vae ad%‘l'f%#’ﬁl i B8 altiQbar 2endbruvab 5% 1, £ ORGP R d oI Bid Ii‘ﬁ‘ér‘] gave 0.3
g of the ppradmstcomﬁzﬁm&;m@wak cyd-‘ﬁzed foﬂowmg}thi:f;}roceﬂuke iel OO VIRICE Lingimg 3, 3 -1
2,3,6-tetrah d ri d| ne Vi oUs corrpound was propyl at ed

accor di ng P tqye @et‘a he title conpound in 60 %
yield. 2 0 JAN 2004 WO 01/ 05790 PCT/ S EOO/Ol 506

10 STEP C. 1'-Methylspiro[2,3-dikydrobenzofuran-3,3'-piperidine] hydrochloride. To a

solution of the previous compound (0.2 g) in acetic acid (10 ml} 10% Pd/C (0.1 g) was

added and the mixture was hydrogenated in a Parr apparatus at 50 psi for 6 h. The residue

after filtering and evaporation of solvents gave 0.2 g of the title compound. 13C NMR

(CDCI3, 400MHz): 5 22.9, 34.1, 46.1, 46.6, 55.5, 65.0, 81.0, 109.6, 120.1, 123.1, 128.5,
15 133.9, 158.5. It was converted to the hydrochloride.

EXAMPLE 47
1'-Propylspire[2,3-dihydrobenzofuran-3,3'-piperidine] hydrochloride

20  STEP A. Spiro[2,3-dihydrobenzofuran-3,3'-(1,2,3,6-tetrahydropyridine)]. To a stirred
solution of the product from EXAMPLE (0.32 g) in 1,2-dichloroethane (20 ml) 1-

chloroethy! chloroformate (0.46 g) was added and the mixture was refluxed for 36 h. After
concentration methanol (10 ml) was added and the mixture was refluxed for 4 h.
Concentration gave 0.3 g of the product.

25
STEP B. 1'-Propylspiro[2,3-dihydrobenzofuran-3,3'-(1,2,3,6-tetrahydropiperidine)).
The previous compound was propylated according to PROCEDURE 1, METHOD B

giving the title compound in 60 % yield.



50 STEP C. | '"-Prais iro 12 3-di h drobenzofuran-3 3'- i eridine b
drochl oride. The previous conpound was hydrogenated at 50 psi for GZHJBMW
Pd/ C. Work-up yielded the title conpound. 13C NMR (CDCI 3): S 12.1, 20.2,
- 22.8, 34.8, 46.2, 54.1, 60.5, 63.0, 81.8, 109.9, 120.3, 123.2, 128.6,

133.9, 159.5. It was converted to the hydrochloride. 5 E)%I\/%LE 48

Spiro(3, 4-di‘ﬁ98]’"6’-7?"|\4 gui nol i ne-4, 3' - pi peridin]-2-one hde CHiEPY e, sTEP A
N- ( 2- 1 odophenyl ) -2-(4-pyridinyl)acetam de. A solution of 3-pyridylacetic
acid to (2.0 g) and triethylamne (2.05L) in dry THE (20 nmL) was treated
at -10 C with 1lsobutyl chloroformate (2.0 nL). After 10 mnutes at -- 10 C,
a solution of 2-iodo-aniline (3.6 g) in THE (10 nL) was added. The

reaction m Xé’qﬁ]rec."iaﬁ’l r@#l&%ﬁ;,ﬁ-éﬁhg&JoBedQ’Gfu'r&-ibQﬁfg&ic‘fﬁé]:E;H%chfoﬂdﬁ.%@ .
t enper at ur e. e ; titioned

bet ween et hyteviasebapaundvdis bpdrogeadteatiat MR pKCES 6dodvat PBE. Witheuporigddedite: | ayer was

dried over A, 1s f] d |.v S r n resi dual
oi | was puri FeEqmBO- e %ﬁﬂ@hﬁtgwgﬁépg@ﬁtzﬁ?g?%%% %{S%&? ‘fq‘h&egf‘istle
product. M5 {gb9P130.37123.0 Mokl :+i33 33559 .55k mRs Bonvertddko thB@idrbehlor@e3 6-tetrab
dro-4- ridin 1 -N- 2-iodo ben | acetam de. Benzyl bromde (1.0 g) was
added to & solution of N (2-iodophenyl)-2-(4 20 pyridinyl)acetamde (1.0 Q)
in acetone. ghaMppesge was stirred at reflux over night. The resulting
viscous oil was decanted and used wi thout further purification. To a
stirred sol Bpi Hyquinbling-d3i-gigkridinh26ne bydrathlgridy. i) was added
portion wise NaBH4 (0.14 g) at O C during 1 hour. On conpletion of the
addition, the resulting mxture was allowed to warmto roomtenperature
and stirred STER AiNii2-loddpharylvia@-pydidingl)acetahide. | A/scdution phepREiytaedisl acidng

cthyl acht abd e begrgme ¢ e TN D g B Erab e
sol vent was ewapLmdted enl). Afeel nmisitedal- 107 C, aa@sutiph bf I-iodehahilind (3asd) in

Zggorrgl(’.)og'roﬁlpg%bh% rr){ll,)e\l'eg a&de%. ‘?heorzacJt[iQnemllxltl}ré Saf Jugggg ;[o'stir &/Ele(s-ll;%ﬁ); &anngi%g [MHH]

to room temperature. The solvent was evaporated, and the residue was partitioned between

ethyl acetate and saturated NaHCOQj3 solution. The organic layer was dned over MgSO0q,

15 filtered, ihe solvent was evaporated and the residual oil was purified by flash

chromatography to yield 1.0 g of the title product. MS (TSP+) m/z [M+H]": 339.

STEP B. 2-(1-Benzyl-1,2,3.6-tetrahydro-4-pyridinyl)-/V-(2-iodophenyl)acetamide.

Benzyl bromide (1.0 g) was added to a solution of N-(2-iodophenyl)-2-(4-

20  pyridinyl)acetamide (1.0 g) in acetone. The mixture was stirred at reflux over night. The
resulting viscous oil was decanted and used without further purification. To a stirred
solution of the pyridinium salt in methanol (20 mL) was added portionwise NaBH4 (0.14
g) at 0° C during 1 hour. On completion of the addition, the resulting mixture was allowed
to warm to room temperature and stirred overnight. Water was added carefully and the

25 rtesulting mixture was concentrated in vacuo. The residue was extracted twice with ethyl
acetate. The organic layer was dried over MgSQy, filtered, the solvent was evaporated and
the residual oil was purified by flash chromatography to yield 1.0 g of the title product.
MS (TSP+) m/z [M+H]": 433,



WD 01/ 0. 5799 PCT/ SEQOI 01506 51 STEP C. 1 '-Benz is iro 3,4-d ihdro-1H
uinoline-4,3 '-1 2 3 6-tetrah dra rid in 1-2 one. The product from ZTERNI00L
(0.7 g) was dissolved in acetonitrile (20 nL) and triethylarnine (0.50 mi)
under N2-atnosphere. After 0.5 h tri-o-tolyl phosphine (90 ng) and

pal | adi um acetate (36 ng) were added in one portion. The m xture was
refluxed f8P"¥®™® hours under N2-atnosphere. The crudePpF3dt"as purified
by chronmat ography on silica gel and eluted with ethyl acetate to give the
title conpound (0.3 g) as a yellow oib1 M5 (TSP+) miz [M+H +: 305. STEP D.
Spiro [3,4-di hydro-1H quinoline-4,3" -piperidinl-2-one hydrochl oride. The

is product from STEP C was hydrogenated in glacial acetic aci d (20 m)

of 1-and 1 et kARt Cafl e it Sro Lefee P BLaRI TS, (o7

in DCM andor&arwmbcmdt fiNairCBP B@0.01g) @EB digbied inacmmlme (tzam amas extract ed
three tinmes with The organic | ayer was , filtered,

t he sol ven'l“ef\ﬂlé@mé'\?é%é)q %EH&EP“F yREOEphgre Aty Oc)sfh‘l“h%mﬁ“fhc'éphéﬁrfﬁ%li‘ﬁb as the is

free base. an?i%gllamm £c@QQ 3 méptoé\%'%aded% gf% pgmol?i3l"t13. 1m1§t§re2n353§1u§ed P19, 54.3,
116. 1, 123.3, 124.9, 130. 5, 136. . The product was converted

to the hyquycshlnéwﬁeatrm}sxahm é”élePmﬁhgmtimwamﬁp%bmmwatwmham sehgal
precipitat ){ﬁli\f w o
(S)-(-)-5- %e%dt{lmwgt agdge?arﬁ%i(g)) \Ee iLfI% ?\%’Lﬁ‘déo aestaryée ?/dr opyrl di n) J- 2- one

di bydr ochl @SPeen2MSHEP30S. t-Bu | 3- 3-brono-5-net hyl - 2-pyri dyl car bano |
-1,2,5,6- tetrahydropyridine-|-carboxylate. It was prepared anal ogously to
EXAMPLE 36, STEP A.in a yield of 53 % STEP B. t-Butyl

3-[ N-(3- brorep 5- Sﬁid[&*-dﬁryﬂw’iﬂ-)qh)nohh(-ﬂ QY-pipefikdin]-2-one hydrochloride. The
O o sk G4RP C as Ey Gbgencied o 1ol e Yo Bt wsog 108, 4481 & The

and H> (3.5 atm) for 18 hours. The catalyst was filtered off and the solution was

concentrated in vacuo. The residue was dissolved in DCM and saturated NaHCO3 solution
and the water layer was extracted three times with DCM. The organic layer was dried over
MgS0y, filtered, the solvent was evaporated to yield 0.13 g of the title compound as the

1s  free base. 13C NMR (CDClsy, 400MHz): § 22.0, 33.3, 36.2, 38.3,46.5, 54.3, 116.1, 123.3,
124.9, 127.6, 130.5, 136.6, 171.3. The product was converted to the hydrochloride by
dissolving the base in ethyl acetate and precipitate with HCI in Et;O.

20
EXAMPLE 49
(8)-(-)-5-Methylspiro|7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one

dihydrechloride

15 STEP A. t-Butyl 3-(3-bromo-5-methyl-2-pyridylcarbamoyl)-1,2,5,6-

tetrahydropyridine-1-carboxylate, It was prepared analogously to EXAMPLE 36, STEP
Alin a yield of 53 %.

STEP B. t-Butyl 3-[N-(3-bromo-5-methyl-2-pyridyl}-N-(tert-

;6 butoxycarbonyDcarbamoyl)-1,2,5,6-tetrahydropyridine-1-carboxylate. The compound




WO 01/ 05790 PCT/ SE00101506 52 from STEP A was converted to the sem solid
title conpound in a yield of 50 %as described in EXAMPLE 36, STEP?8) JANIHH
C. D-t-butyl 5-nethyl, 2-oxo0-1,1"-spiro[7-azaindoline-3,3 -(1,2,3,6 s
tetrahydropyridin)]-1,1"-dicarboxylate. The conmpound from STEP B was
treated as Lhed in EXAMPLE 36, STEP C to give the title conpound in
80 % yield. ‘gﬁﬁ‘%} t-Bu yt PTG
5-met hyl - 2-oxo0-1,1" -spiro[ 7-azai ndoline-3,3 -(1,2,3,6 tetrah dro ridin
-1'-carbox | ate. The conmpound from STEPSX was treated in 10 nethanol at
reflux with 10 equi val ents of ammoni um acetate for 2 h. The residue after
evaporation of solvent was purified by SGC (Et GAc: isohexanes 1:1 to pure
Et OCAc) to giyg, ti.tl t he presence of
rotamers it %[Aessgff#dééulcgn&%mg dsc(ﬁﬁ%lgdomll\clkﬁp 31 "? 25"3 E@f"
(S)-(+)-t- Buteydribbd imBXAMPRE 8& GTEPB.- spi ro[ 7- azai ndoI i ne-3, 3" - (1, 2, 3, 6-
tetrahydropyridin)]-1'-carboxylate. The conpound from STEP D was
chromat ographically resolved on a Kirasil TBB col um usi ng heptane/ 2- Pr OH
9:1 as an eimEpt. MRGuEASMALthNP-§xal plsyﬁs[e-a&m&ame&% ERGE.
(S)-(-)-5-Methyl spito[ /-azal ndolTne-3, 3" -(1, Z, 3, 6- tetranyaropyrldln -2-one
di hydr ocbt ur%ﬂ‘@ﬂ%ﬁxﬂﬂ%ﬂﬂsﬁcgﬂp%éﬁﬁ@ SEEIB wesdreagepy ot ect ed
using 0.5 My, rhﬁ?kﬂﬁ‘i%':{e iJ i 5 h.
Evaporation o S0 vents gaveﬁt%e trele &leﬁounggﬁlﬂéggnﬂlilétl ve yield. It
is tentatively assigned the S conflguratlon based on its elution pattern
onthechlr L, 9 -36 (c 1.0,
%i%qg Bliy'53 Q'%(1236 tetra

hdr 0ri dl N |te@aioyaeopyatidin)it Berbaxylae ThecdhpdAid 264 THEOCGat @Bafin

PCT/ SEO4/ 41506
methanol at reflux with 10 equivalents of ammonium acetate for 2 h. The residue after

evaporation of solvent was purified by SGC (EtOAc:isohexanes 1:1 to pure EtQAc) to give
the title compound as a white solid. Due to the presence of rotamers it was difficult to

obtain good NMR spectra.

15 STEP E. (8)-(+)--Butyl 5-methyl-2-0x0-1,1'-spire[7-azaindoline-3,3'-(1,2,3,6-

tetrahydropyridin)]-1'-carbeoxylate. The compound from STEP [ was

chromatographically resolved on a Kirasil TBB column using heptane/2-PrOH 9:1 as an

eluent and recycling the eluate twice.

10 STEP F. (8)-(-)-5-Methylspiro[7-azaindoline-3,3'-(1,2,3,6-tetrabydropyridin)}-2-one

dihydrochloride. The compound from STEP E, second peak, was deprotected using 0.5 M

HCI in methanol-ether at room temperature for 15 h. Evaporation of solvents gave the title
compound in quantitative yield. It is tentatively assigned the S configuration based on its
elution pattern on the chiral column. MS (TSP+) m/z {M+H]+: 216.

3 |e]® -36°(c 1.0, MeOH).

EXAMPLE 50

(R)-(+)-5-Methylspiro[7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
dihydrochloride.




53 The material from STEP E, first peak, was deprotected simlarly. 13C NWR
(d4-MeOH):  177.6, 152.5, 143.0, 135.6, 131.7, 129.8, 127.4, 123.7, 2475 200
45.6, 42.2, 17.9 ppm [a] 389 +39 (c 1.04, I\/EC]—I). 5 EXAMPLE 51
(S)-5,6-Dinethylspiro 7-azaindoline-3,3 -(1,2,3,6-tetrahydropyridin) -2-one
hydrochl ori de STEP A. t-Butyl 3- 3-brono-5, 6- d| meth |-2- rid |lcarbanp 1 -1
2,5,6 1o t"é??é[’ﬁf?&ropyrl di ne-1-carboxylate. It was prep'é?Tésif 'gﬂéqﬁogousl y to
EXAMPLE 36, STEP A starting from 3-brono-5, 6-di net hyl - 2- pyri di nearni ne (J.
Het erocycl. Chem 1994, 31, 1641-5) 33n a yield of 57 %after SGC (Et OAc:
heptane 1:1 -+ 4:1). M5 (TSP+) mlz [ M+l ]+ 410 and 412. 15 STEP B. t-Bu |
3- N 3-bromp-5,6-dimeth |1-2- rid | -N- tert butoxcarbon y Icarbam) t -1 2

5 6-tetra drorl r at

conver t ed T RIFER ﬁ%lgi.%l;? fbrgtc!mgrrl?)(")"E‘Srl 0%60%%})“%%}9 IPE Iglgh(’?g @ cribed in

EXANPLE 3@77.6TIER.SBI43M5135T6R3). 7,025 8, [204Bb3. '&41}7 45861 82.2,4. 9401921 (@6 STEP C.

Di-t-bu [ 5,6-dineth |-2-0x0-1 1'-s iro 17-azaindoline-3 3'- 1,2 3 6-

t et rahydrd@?"rGCdr({%Mﬁoﬂ) 1' - di car boxyl ate. The conpound from STEP B was

treated as described in EXAMPLE 36, STEP Cto give the title conpound in

70 %yield. STEP D. t-Bu 15,6-dineth |-2-ox0-1 1'-s iro 7-azaindoline-3,3'-

1,2, 3, 65 2EXANMPREYdr opyridin)j-1'-car boxyl ate. The corrpound from STEP C was
I DNi um acetate for

2 h. The 88 by SGC

( Et OAc: hepivang hﬂma), to glve the t|tIe corrpound as a V\/mte solid. Due to
the presence of rotaners it was difficult to obtain good NWR spectra. M

(TSP+) nmlz [M1]+ 330. 30 2 0 JAN 2004 WO 01/05790 PCTI SE00101506
STEP A. t-Butyl 3-(3-bromo-5,6-dimethyl-2-pyridylecarbamoyl)-1,2,5,6-

10 tetrahydropyridine-1-carboxylate. It was prepared analogously to EXAMPLE 36, STEP

A starting from 3-bromo-5,6-dimethyl-2-pyridineamine (J. Heterocycl. Chem. 1994, 31,
1641-5) in a yield of 57 % after SGC (EtOAc: heptane 1:1 — 4:1). MS (TSP+) m/z
[M+1]": 410 and 412.

15 STEP B. t-Butyl 3-[N-(3-bromo-5,6-dimethyl-2-pyridyl}-N-(tert-

butoxycarbonylcarbamoyl]-1,2,5,6-tetrahydropyridine-1-carboxylate. The compound

from STEP A was converted to the crude title compound in a yield of 100 % as described
in EXAMPLE 36, STEP B. MS (TSP+) m/z [M-Boc + 1]" 410 and 412.

20 STEP C. Di-t-butyl 5,6-dimethyl-2-0xo0-1,1'-spiro[7-azaindoline-3,3'-(1,2,3,6-

tetrahydropyridin)]-1,1'-dicarboxylate. The compound from STEP B was treated as
described in EXAMPLE 36, STEP C to give the title compound in 70 % yield.

STEP D. t-Butyl 5,6-dimethyl-2-0x0-1,1'-spiro[7-azaindoline-3,3'-(1,2,3,6-

25 tetrahydropyridin)}-1'-carboxylate. The compound from STEP C was treated in

methanol at reflux with 10 equivalents of ammonium acetate for 2 h. The residue after
evaporation of solvent was purified by SGC (EtOAc:heptane 1:1) to give the title
compound as a white solid. Due to the présence of rotamers it was difficult to obtain good
NMR spectra. MS (TSP+) m/z [M+1]" 330.

30



54 STEPE. S -t-Bul 5 6-dinmeth |-2-o0oxo0-1,1'-s iro 7-azaindoline-3 3'- 1 Z
3,6- tetrahydropyridin)]-1'-carboxylate. The conpound from STEP D wa<l JAN 2004
chromat ographically resolved on a Kirasil TSB col um usi ng heptane/ 2- Pr OH

- 95:5 as an eluent and recycling the eluate twice. 5 STEP F.

(S)-5,6-Dineth ro[ 7-azai ndoline-3,3 -(1,2,3,6-tetral +ridin)] _
2-one di hyd’V ﬁH‘T"ggr”l de, The conpound from STEP E, secondp%lg%'%?li'go ng), was
deprotected wusing 0.5 MHCL in nethanol-ether at roomtenperature for 15
h. Evaporation of solvents gave the tif4e conpound in quantitative yield.
It is tentatively assigned the S configuration to based on its elution
pattern on the chiral colum. M (TSP+) n z [IVH—|] 230. 'H- NWMR (d4-MeOH):
7.80 (s, I'H ( : (dd, 2H), 2.42
(s, 3H, %ﬂ%é §?6 epar ed

anal ogousl y te&alﬁ)d%&ﬁlrﬁluﬂ)ﬂ?—lamibmlatsﬁaﬂtwnmg)umd frtth'tﬁEamwasne or ot her
aromati c amne. The no rot t er medi.at es re rated usi ng
a Kirasil TB@“(WB@FQ%’ '550 ‘gﬁﬂ DR PR PR Pf%é%?vé"ﬁ tonpounds
obt ai ned frogmgnhﬂ,dlr@@a"@mgé]ﬁ@epﬁ@k on the Kirasil TSB columm are assuned
to have the S configuration, and vice versa. 20 EXAMPLE 52 S -5-Chloros iro
7-azaindobfine-3 3'- 1 2,3 6-tetrah dro ridin -2-one dihydrochloride.

13C- NVR (DZOQTEP5F ‘i@g -36- D‘irﬁetﬁylsﬁ?o{Qaazﬂag&l:?.e-sjs?-ﬁ 23,6 t4BabfdrobdAidit))-1L3R 2,

146. 4, 154.9, pmi— EXAVPLE 53 (R)~- “Th Toros pi

r 7- azai ndol i g@; giiloride. Ih@c@ﬁoéndf@wléif@? Ei &&Cqﬂdm&kdhg%fﬂg)dWhWP’@&‘iieérl de. 30

M (TSP+) m &.Jg'\ﬂ*fﬂ/f C]%§ ﬁ-letha.nol-ether at room temperature for 15 h. Evaporation of solvents

“' gave the titte compound in quantitative yield. It is tentatively assigned the § configuration

10 based on its elution pattern on the chiral column, MS (TSP+) m/z [M+H]*: 230, "TH-NMR
(d;-MeCH): 7.80 (s, 1H), 6.11 (d, 1H), 5.54 (d, 1H}), 3.75 (m, 2H), 3.52 (dd, 2H), 2.42 (s,
3H), 218 (s, 2H).

15 The following EXAMPLES 52-81 were prepared analogously to EXAMPLE 49 and 51
startiné with an aniline or other aromatic amine. The mono-Boc protected intermediates
were separated using a Kirasil TBB (PROCEDURE 2) or Chiralpak AD column. All
resolved compounds obtained from the last eluting peak on the Kirasil TBB column are
assumed to have the S configuration, and vice versa.

20
EXAMPLE 52
(S)-5-Chlorospire[7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one

dibydrochloride.
BC.NMR (D,0), 8: 42.1, 45.5, 48.0, 123.7, 126.2, 126.7, 127.7, 135.2, 146.4, 154.9, 180.0

15 ppm.

EXAMPLE 53
(R)-5-Chlorespiro[7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)|-2-one

dihydrochloride.
1 MS (TSP+) m/z [M+H]": 235




2 0 JAN 2004 WO 01/05790 PCT/ SE00101506 55 EXAMPLE 54

(R) - 6- Met hyl spi r o[ 7- azai ndol i ne-3, 3' - (1, 2, 3, 6-t et r ahydr opyri di n) 1- 22dhéAN 2004
di hydrochloride. 5 13C-NWMR (D20): S 20.3, 42.0, 45.2, 47.3, 120.5, 123.1,
124.7, 127.3, 140.2, 151.7, 153.4, 179.3 ppm EXAMPLE 55

(S)-6-Methb I 7-azaindoline-3,3-(1,2,3,6-tetrahydr ridin)]-2-one 10
di hydrocmﬁ)ﬁg)@r’g (TSP+) rn/z [MH + 216 EXAMPLE 56PCP’¥E“"’°“")
(S)-7-Fluorospirof[indoline-3,3 -(1,2,3,6-tetrahydropyridin)l-2-one

hydrochl ori de. '3C NVR (d4-MOH): 17957, 149.9, 147.5, 133.3, 131.0,

130.4, 126.3, 125.9, 125.1, s 125.0, 121.16, 121.13, 117.9, 117.7, 109.5,
47.0, 42.6, 30.7 ppm EXAMPLE 57 (R)-7-Fl uorospirof

i ndoline-3,3 -(1,2,3,6-tetrahydropy ridin)]-2-one hydrochloride. M (TSP+)
mz [ MH +: 219 20 EXAMPLE 58

(S)-4- NEthi}KaMRId‘{Shdollne 3,3 - (1 2,3, 6- tetrahydropyrldl n)l 2- one

hydr ochl or - N d4- 43 4 7

126. 4, 1262 Ty —b ' P 2522

(R) - 4- Met hyihswotbnﬂdol i ne- 3, 3 (1 2 3 6 tetrahydr opyr| di n) 1- 2- one

hydr ochl or |,de. é) g I-Tfl EXAMPLE 6

(S) Spi r’o[l "ROBYRAR: §20%*14220 $56-47ek F%@n@d?%b;}?i‘ di 1r¥)733. E@@néﬂh@d?%’bhl oride. 2
0 JAN 200&179.3 ppm.

EXAMPLE 55
(S)-G-Methylspiro[7-azaindoline—3,3'-(1‘,2,3,6-tetrahydropyridin)]-2-oue
1o dihydrochloride. MS (TSP+) m/z [M+H]: 216

EXAMPLE 56

(S)-7-Flucrospiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.

BC-NMR (d,-MeOH): 179.7, 149.9, 147.5, 133.3, 131.0, 130.4, 126.3, 125.9, 125.1,
15 125.0,121.16, 121.13, 117.9, 117.7, 109.5, 47.0, 42.6, 30.7 ppm.

EXAMPLE 57
{R)-7-Fluorospire|indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 219 |

20  EXAMPLE 58
(S)-4-Methylspiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.
3C.NMR (d,-MeOH): 180.1, 143.4, 137.0, 131.0, 127.1, 126.4, 126.3, 125.2, 109.5, 45.6,
42.8, 17.8 ppm.

i35 EXAMPLE 59
(R)-4-Methylspiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin}]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 215

EXAMPLE 60
3  (S)-Spiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one kydrochloride.




- WD 01105790 PCT/ SE00101506 56 M5 (TSP+) miz [ M+H +: 201. 13C NMVR (d4- MeQH):
8 180.0, 141.6, 131.1, 127.1, 125.5, 125.4, 124.3, 117.2, 47.2, 43.7200 psN2004
EXAMPLE 61 5 (R)-S2 iro[indoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one

" hydrochloride. M (TSP+) miz [ MtH +: 201 EXAMPLE 62

(R -5,7-Diflugrospiro[indoline-3,3 -(1, 2,3, 6-tetrahydrop¥ri di nzy]]-z-one

hydr ochl ori d82"PPNE (TSP+) miz [M+H *: 237. EXAMPLE 63PSSEYI5#5 | uor os
iroindoline-3 '- 1 2 3 6-tetrah dro ridin -2-one hydrochloride. M (TSP+)
mz [ MtH +: 237 is EXAMPLE 64 56

(R -5-Trifluoromethoxyspiro[indoline-3,3 -(1, 2,3, 6-tetrahydropyridin -2-one
hydrochl oride. 13C- NVR (d4-MeOH): 1799, 146.1, 142.4, 132.1, 126.0, 125.9,

124. 3, 123.2 : 196, X 2. 30,7 EXAMPLE
65 S ronet ho%? I%Qf,’;%imr/%ﬁ?'ﬁ%ﬂ '%O?'nléé'w I%@%@G#&Qa{ﬁléﬁglﬁ / I’}Ipér%)r%Z

hydr ochl ori de25. 25245 1( TSR, #d.¢pgni-H +: 285 EXAMPLE 66 R -5-Chloros iro
i ndoline-3,3 - 12 3,6-tetrah dro ridin -2-one hydrochloride. M (TSP+) niz
[ MPH] +: 235, 1H- NWR (d4-MeOH): 7.4 (m | H, 7.37 (d, I H, 6.97 (d, 301
H, 6.22 (d,gkaMpLEsp5 (d, 1 H, 3.90(m 1 H), 3.60(m I H. 2 0 JAN

2004
s {(R)-Spiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)}-2-one hydrochloride.

MS (TSP+) m/z {M+H]*: 201

EXAMPLE 62
{R)-5,7-Difluorospiro[indoline-3,3'-(1,2,3,6-tetrabydropyridin}}-2-one hydrochloride.
0 MS (TSP+) m/z [M+H]": 237.

EXAMPLE 63
{8)-5,7-Difluorospirofindoline-3,3'-(1,2,3,6-tetrahydropyridin}]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 237

i5
EXAMPLE 64
{R)-5-Triftuoromethoxyspiro[indoline-3,3'-(1,2,3,6-tetrabhydropyridin)]-2-one

hydrochloride.
3C.NMR (d,-MeOH): 179.9, 146.1, 142.4, 132.1, 126.0, 125.9, 124.3,123.2,120.7,

0 119.6,112.6, 111.8, 46.6, 42.6, 30.7 ppm.

EXAMPLE 65
(8)-5-Trifluoromethoxyspiro[indoline-3,3'-(1,2,3,6-tetrabydropyridin)|-2-one

hydrochloride.
15 MS (TSP+) m/z [M+H]": 285

EXAMPLE 66

(R)-5-Chlorospirofindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.

MS (TSP+) m/z [M+H]": 235, '"H-NMR (d,,-MeOH): 7.4 (m, 1H), 7.37 (d, 1H), 6.97 (d,
0 1H), 6.22 (d, LH), 5.65 (d, 1H), 3.90 (m, 1H), 3.60 (m,1H).




WO 01/ 05790 PCT/ SEGQ 01506 57 EXAMPLE 67 S -5-Chloros iro [in doline-3' - 1
2,3,6-tetrah dro ridin -2-one hydrochloride. M (TSP+) mfz [ MtH] +: 22B3AK 2004
EXAMPLE 68 R -5-Chloro-7-fluoros iro indoline-3,3 - 1 2 3,6-tetrah dro
ridin -2-one hydrochloride. M5 (TSP+) mz (M+H +: 253. ' H NVR (d4- MeOH):
7.3 (m 2 (m 1H, 57 (m tolH, 3.9 (m 1H), 3.6 1H)

Enant | omef%‘*@h My 98.0 % EXAVPLE 69 beTisEnbis
(S)-5-Chloro-7-tluorospirof[indoline-3,3 -(1,2,3,6-tetrahydropyridin)
J-2-one hydrochloride. is M5 (TSP+) $1z [ MtH +: 253. EXAVPLE 70

(R -7-Chlorospiro[indoline-3,3 -(1,2,3,6-tetrahydropyridin)l-2-one
hydrochloride. MsS (TSP+) mz [ MtH] +: 235. 13C- NWR (d4- MeOH): 180.0, 141.6,
132.5, 131.4, 126.7, 20 126.1, 125.6, 124.3, 117.2, 47.2, 43.0 ppm
EXAMPLE 71

(S)-7-Chl OEMMdei{G'mdol ine-3,3 -(1, 2, 3,6-tetrahydropyridin)]-2-one

hydr ochl orfsggctl §T3P+% n12 ! |—|] +: 235 25, EXAI\/PLE 72 S - 6 Chloros iro
i ndol i ne < ke H Aydspedoride. \5 ( TSP+)
mz [ MtH| msmﬂmwuﬁ* (2@4 I\/EO—I) 180 4, 145 1, 137 0, 129. 4, 127.0,
126. 8, 126 0, 124.4, 112.6, 47.1, 43.0 ppm . 30

EXAMPLE 68

(R)-5-Chloro-7-fluorospiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one

hydrochloride.

MS (TSP+) m/z [M+H]": 253. 'H-NMR (d,-MeOH): 7.3 (m, 2H), 6.2 (m, 1H), 5.7 (m,
w  1H), 3.9 (m, 1H), 3.6 (m,1H). Enantiomeric purity 98.0 %.

EXAMPLE 69
{S)-5-Chloro-7-fluorospire[indoline-3,3'-(1,2,3,6-tetrahydropyridin)}-2-one

hydrochloride.
15 MS (TSP+) m/z [M+H]+: 253,

EXAMPLE 70

(R)-7-Chlorospirofindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.

MS (TSP+) m/z [M+H]*: 235. *C-NMR (d4-MeOH): 180.0, 141.6, 132.5, 131.4, 126.7,
0 126.1,125.6,124.3, 117.2,47.2,43.0 ppm.

EXAMPLE 71
(8)-7-Chlorospiroe[indoline-3,3'-(1,2,3,6-tetrahydropyridin)}-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 235.

5
EXAMPLE 72
(S)-6-Chlorospiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 235. 3C-NMR (d,-MeOH): 180.4, 145.1, 137.0, 129.4, 127.0,
126.8, 126.0, 124.4, 112.6, 47.1, 43.0 ppm.

- 30



© 20JAN2004 WD 01/ 45790 PCT/ SE44/ 01506 58 EXAMPLE 73

(S)_5-Methyl spiro[indoline-3,3 -(1,2,3,6-tetrahydropyridin)l-2-one 3208 JAN 2004
hydrochloride. "C NWR (CDC1,) 8 180.2,140.6, 134.1,131.2,130.4,127.0,

' 125.9,125 2, 111.5, 48.0, 47.1, 42.7, 21.1. MS(ESP+) niz calcd for

[MC1]' ved 215. s EXAVPLE 74

(S)-5- FI uorgg(b?o%Gf; ndol i ne-3,3'-(1, 2, 3, 6-tetrahydropyri d’chfsEo%mﬁoﬁe

hydrochl oride. M5 (TSP+) niz [MH +: 219. "H NUR (d4-MeOH): 7.1, 7.0, and
6.9 (3 m 3H), 6.18 (d, | H, 557 (d,38 H), 3.85 (dd, 2H), 3.52 (s, 2H)
to EXAMPLE 75 (S)-4-Chlorospiro[indoline-3

3" (1,2,3,6-tetrahydropyridin)]-2-one hydrochloride. M (TSP+) nlz [ MtH] +:
235. 15 EXA pPER3-4-Methox s iro indoline-3 3'- 1,2,3,6-tetrah dro
ridin -2-one hydrochloride. M (TSP+) mz [MH +: 231. " CNWR (CDCl,) S
179. 7, 157. 7§)-SMetityispBd|iGdolib2s,%-(1,2,3.84¢tBahydadpy8idin} |07 o fe hyiPéchlorids6. 3, 48. 1,
45.8, 42.7 A

(R - b- Mot hoxFSHIEON N3 HO251406, 1345 181 1006 LR OH5 Sy 135k 1115 286ne
hydrochl ori dg, m(zﬁ%ﬂsmgm M)t fo2 BA-CIEXABRIEerk8d 285S - 7- Fl uor o-5-nmet h

is iroindoline-3'3 - 12,3,6-tetrah dro rid in-2-one hydr ochl ori de M
(TSP+) rn¥z [M+H +: 233. EXAMPLE 79
EXAMPLE 74

(S)-5-Fluorospiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin}]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 219. 'H-NMR (d,-MeOH): 7.1, 7.0, and 6.9 (3 m, 3H), 6.18 (d,
1H), 5.57 (d, tH), 3.85 (dd, 2H), 3.52 (s, 2H}.

EXAMPLE 75
(58)-4-Chlorospirofindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 235.

15 EXAMPLE 76
(R)-4-Methoxyspiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride.
MS (TSP+) m/z [M+H]": 231. "C-NMR (CDCl,) 6 179.7, 157.7, 144.2, 132.6, 126.5,
124.5, 115.8, 107.2, 105.1, 56.3, 48.1, 45.8, 42.7.

20 EXAMPLE 77
(R)-6-Methoxyspiro{indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride
MS (TSP+) m/z [M+H]": 231.

EXAMPLE 78
25 (8)-7-Fluoro-5-methylspiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)|-2-one

hydrochloride
MS (TSP+) m/z ([M+H]": 233.

EXAMPLE 19
3 S-Fluorospiro}7-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)j-2-one hydrochloride




30 5-Fl norospiro[ 7-azai ndoline-3,3 -(1_,2,3 6-tetrah dro ridin))-2-one

hydr ochl ori de 20JAN2004 WO 01/ 05790 PCT/ SEOQQ 01506 59 Ms ( TSP+) nizz[nl\ﬁw]mm
220. EXAMPLE 80 (S)-6-Fluoros iro

i ndoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride. s M5 (TSP+)
mz [MH +.: 219 "H NVR (CD)OD): 8 7.1 (m IH), 6.6 ( 2H), 6.0 (d, 1H),
5.5 (d, 1 %’,"%g’.”? (s, 2H), 3.1 (s, 1 H, 1.1 (s, 1 m%ﬁ?&%ﬂ!ﬂ‘é“‘sl
(S)-5-Methoxyspiro[indoline-3,3 -(1,2,3,6-tetrahydropy rid in)l-2-one
hydrochl oride 10 M5 (TSP+) mz [ M+H] +59231. 'H NMR (CDC13, 400 MHz) 8 6.9
(d, 1H), 6.8 (dd, 1H), 6.7 (d, 1 H, 6.1 (d, 1 H, 56 (d, 1 H, 3.9 (s,
2NH), 3.8 (s, 2H), 3.5 (d, 1 H, 3.4 (d, 1 H, 3.1 (s, 3H. EXAWLE 82 is
6H 4,5-D i 5.2" piskho[ pyrrol o[ 2, 3-c[ pyrazole-4,3" -(1, 2, 3, 6-
tetrahydrog§g?§?ﬁf??@@§%gnﬁgdrochloride. The conpound is nmade from

commerci ally avail abl e 3-am no-4-brono-1|-nethyl pyrazole follow ng the
general procedure %;a Heck cyclisation described in Exanple 49. 20 EXAVMPLE
83 6H 4, 5- PLE

i hydro- 2- nggiamm;%@{mhamﬁsg:,bbrsy&rr%@-r@?.’my}z%néh@&@ﬂ:m&wdr opyridin)]
- 5-one hydrocnroride.” The conpound 'S nade f10m Kno
N- Boc- 25 amMRdT3RH) ariolMitBipHd Ae B OMRAGDr@D): Ad-1 (e WEY, 416 (py 8dkE@(& Wa Heck
cyclisatio i i e EXAMPLE 84
5-Ch|orosp??gﬁ?ﬁééﬁﬁgé¥gf§{@gﬁg%}#3$%%?2-one hydrochl ori de. The conpound
from EXAVMPLE 65 was hydrogenated over Pd/C at 3 bar in ethanol. M

EXAMPLE 81

{S)-5-Methoxyspire|indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one hydrochloride

10 MS (TSP+) m/z [M+H]': 231. 'H NMR (CDCls, 400 MHz) § 6.9 (d, 1H), 6.8 (dd, 1H), 6.7
(d, 1H), 6.1 (d, 1H), 5.6 (d, 1H), 3.9 (s, 2NH), 3.8 (s, 2H), 3.5 (d, 1H), 3.4 (d, 1H), 3.1 (s,

3H).

EXAMPLE 82
1s  6H-4,5-Dihydro-2-methylspiro[pyrrolo[2,3-c]pyrazole-4,3'-(1,2,3,6-

tetrahydropyridin}]-5-one hydrochloride.

The compound is made from commercially available 3-amino-4-bromo-1-methylpyrazole

following the general procedure via Heck cyclisation described in Example 49.

w  EXAMPLE 83
6H-4,5-Dihydro-Z-methylspiro{thieno[Z,B-b] pyrrole-4,3'-(1,2,3,6-tetrahydropyridin)]-

5-one hydroclﬂoride.

The compound is made from known N-Boc-2-amino-4-iodothiophene following the
general procedure via Heck cyclisation described in Example 49.

25
EXAMPLE 84
5-Chlorospiro[indoline-3,3'-piperidin]-2-one hydrochloride.
The compound from EXAMPLE 65 was hydrogenated over Pd/C at 3 bar in ethanol. MS
(TSP+) m/z [M+H]": 237.

B



©(TSP+) mlz [MtH +: 237. 30 20JAN2004 WO 01/ 05790 PCT/ SEGO 01506 60 EXAMPLE
85 Siroindoline-3 3'- 13 4 7-tetrah dro-2Haze in -2-one hydrochl?d) ijae004
STEPA. 3-All 1-3-all | neth 1 aminonetb 1 -indolin-2-one. Oxindole was
“acylated 5 with ethyl acetate in the presence of sodi um et hoxide as

descri bed ( str. 1953, 47, p7488). The crude pro ; 52.3
nmol ) was t%gﬁ(&%th sodi um hydride (56 nmmmol) in DWMF a #EOSIE?B&((S 5
tenperature for 30 min. Allyl bromide (51 mvl) was added and the reaction
m xture left at roomtenperature overnight. The crude product after workup
was purified by SGC (Et CAcl i sohexanes 1:2). The acetyl group was renoved by
Eo treatnment with triethylamne/water. 1:1 at 65 C for 12 h and the the

3-al I 'yl oxi ndgk gnipilsSss obt ai ned was treated with an excess of

al 'yl met hyl am ne and one equi vaI ent of par af ormal dehyde in acetic acid at
70 for 4 h. S § br3A] droed) i f-bpnedfydrechlorisdet s was parti oned
bet ween DCM and .basi c vvater SGC u5| ng Et OAC/lsohexanes 1:1 gave a reddish
oil of the title product(83 %. 15 STEP B. N -Meth Isiro indoline-3 3'- 1
3,4 7-tetrahsThro: 34IB20- [hllyl(-lrﬂrthfnﬁmmo'ﬁhehymr-mdomi- -bnoMxindele praexytuisl st ep (258
ng; 1.0 mmol ) was treated wt

bis(tricyél o‘fﬁ’)'éth?@/)flﬁ?i"é"éi)’rﬂ ‘h‘é@rﬁiﬁﬁ‘fﬁff?fé‘ﬁ‘éamqe\ﬁ defeapiddFhery A4 e 14

mol ) in dryp7489] HRNGudePRIucttd 16 gmrs ol Fairdatl Withs68ud AY&ideAB6 addi ti onal
60 rug of the Ru- cat al yst was d and the heating continued overnight.

SGC after evapob in PHE %fce§6hW§“‘W Br JeminsBllyligomige (3 mgh wasadded it e
compound. STER .. re&ctlﬁ'tjuﬁlkl xtfre Mro'oaneﬁ :Qﬁr'e 'aeen%éhlgE’ll;}Je cPuds g?odh&taﬁé:h dro-2H aze

ine -1'- carboxylate e Spiro conpo from 180 ng) was
deret hyl at edwduyun wagumbed by Sﬁi@ IfE@Aedfﬁoberx@eqs Hy2)- thamﬂdfgmﬂmérqmﬁwcd by
1, 2- dlchloroet flux fo b \Y f excess
Fonge By BIFET S A L RpT2hd eS BORL R
obtamed was treated with an excess of aIlyImcthylamme and one equivalent of

paraformaldehyde in acetic acid at 70 for 4 h. The crude material after evaporation of
solvents was partioned between DCM and basic water. SGC using EtOAc/ischexanes 1:1
gave areddish oil of the title product(83 %).

15 STEP B. N'-Methylspiro{indoline-3,3'-(1, 3,4,7-tetrahydro-2H-azepin)]-2-one.

The product from the previous step (258 mg;1.0 mmol) was treated with

bis(tricyclopentylphosphine)benzylidene-Ru(IV) dichloride (104 mg;0.14 mmol) in dry

toluene under nitrogen at 60 °C for three days. An additional 60 mg of the Ru-catalyst was

added and the heating continued overnight. SGC after evaporation of solvents yielded 55
20 mg (21 %) of the title compound. |

STEP C. t-Butyl 2-oxospiro[indoline-3,3'-(1, 3,4,7-tetrahydro-2H-azepine)}-1'-

carboxylate. The spiro compound from STEP B (180 mg) was demethylated by treatment

with 1-chloroethyl chloroformate in 1,2-dichloroethane at reflux for 2 h followed after

evaboration of excess formiate by heating in methanol-THF-water for 1 h. The secondary
35 amine was bocylated by treatment with (Boc),0 and the product was chromatographed on

the Kirasil TBB column using heptane/iPrOH 9:1 as the eluent; two peaks were collected.

STEP D. (S)-Spirofindoline-3,3'-(1, 3,4,7-tetrahydro-2H-azepin)}-2-one hydrochloride.

The material from the second peak from STEP C (47 mg) was dissolved in methanol (5 ml)

30  and treated with HCl in ether (1.5 ml) at room temperature overnight. The title compound



25 am ne was bocylated by treatnent with (Boe)20 and the product was
chromat ographed on the Kirasil TBB col um using heptaneliPrOd 9:1 g50tRe 200:
el uent; two peaks were collected. STEP D. (5)-Spiro indoline-3 '- 1, 4
7-tetrah dro-2H aze in -2-one hydrochloride. The material fromthe second
peak from (47 mg) was dissolved in nethanol (5 treated
wth HC i‘ﬁEEtﬁPfer0 (1.5 m) at roomtenperature overni g%}fsﬁﬁ’é’%?t | e
conmpound 2 0 JAN 2004 WO 01/ 05790 PCTf SE00/ 01506 61 was obtai ned upon
renmoval of solvents. M5 (TSP+) miz [MéH +: 215.13C NMR. (CD3CD): 181-0,
142.1, 132.7, 132.2, 130.4, 125.7, 124.8, 123.8, 111.6, 53.8, 47.6, 47.5,
35.4 ppm s PROCEDURE 1 Exenplified general nethods for synthesis of
tertiary aghdibsaifd upbdtndldl 8fsoRfend. MsgﬁW%»f[wmm%@mﬁ to To a
stirred solution of Spiro[indoline-3,3"-piperidin]-2-one and a

cor r espondiGRPCINdEHy #42. bA3kBt1aA3, G0, £36ch $39.8,i183.dtl hanid.8, 47.6, 47.5,

sodi um:yan%pro ydride (about 2 eq) was added. The pH was adjusted to
about pH 4-6 ‘h acetic acid and the solution was stirred at roomtenp
for about 18 - 60h. Concentration and extraction (EtOAc / 1-2 M NH3),

dryi ng of | ned organi c phases and evaporation gave a crude

pr oduct ? PﬁﬁﬁFF@i[%h by flash is colum chromatography (Si 2, eluent:

t ol uene/ acgiejiiitied e lintdthods 360 38 thRLis o ACRIPN Shint PPEXRPRoDaNEL the title
corrpound. MelRHOD b 1o a stirred solutron of a

spi r o[ i ndoieEensagy amingj peri di n]-2-one in acetonitrile or DMF 20 potassium

carbonate (1.0 -1.4 equivalents) and a corresponding al kyl halide (1.1 -

1.5 equivalents) was added at 0 C or roomtenp. The reaction m xture was

stirred atMEGH@D 4enp - 60 C for 2 -15 h. Concentration and extraction

f:rDGu d"’e‘“’gﬁ g{j%% g Stig 3¢ Fﬁ?{:na%tf?@ﬁo[%gélﬁefgs ‘-pl%lérgtﬁm-ﬁorpqugg%or?érslgon%}ﬁ%%%’eﬁ)t{deon gave a
or ketone (in excess) in methanol, sodiumcyanoborohydnde (about 2 eq) was added. The

pH was adjusted to about pH 4-6 with acetic acid and the solution was stirred at room temp
for about 18 - 6Ch. Concentration and extraction (EtQAc / 1-2 M NHs), drying of the
combined organic phases and evaporation gave a crude product. Purification by flash

15 column chromatography (Si0,, eluent: toluene/acetonitrile/triethylamine or

acetone/isohexane) gave the title compound.

METHOD B
To a stirred solution of a spiro[indoline-3,3"-piperidin]-2-one in acetonitrile or DMF

20 potassium carbonate (1.0 -1.4 equivalents) and a corresponding alkyl halide (1.1 - 1.5
equivalents) was added at 0 °C or room temp. The reaction mixture was stirred at room
temp - 60 °C for 2 -15 h. Concentration and extraction (DCM/water), drying of the
combined organic phasés and evaporation gave a crude product. Purification by flash
column chromatography (Si0;, eluent: acetone/isohexane or

15 toluene/acetonitrle/triethylamine) gave the title compound.

PROCEDURE 2

Examples of resolving racemates by chiral HPLC

The resolution of 1'-isopropylmethylspiro[indoline-3,3"-piperidin}-2-one (861 mg) was
3  performed by chiral HPLC on a Kirasil TBB {50 x 250 mm) column. Eluent: heptane/1-



" colum chromat ography (Si 02, eluent: acetone/isohexane or 25

tol uene/ acetonitrile/triethyl amne) gave the title conpound. PROCEDURE jAN 2004
 Exanpl es of resolving racemates by chiral HPLC The resol ution of

| ' -i sopropyl net hyl spiro[indoline-3, 3 -piperidin]-2-one (861 ng) was 30
performed b i I HPLC on a Kirasil TBB (50 x 250 mm) col umm. El uent:

hept ane/ 1 2&‘&@‘58"'3 WO 01/ 05790 PCT/ SEGQ 01500 62 Pr OH 1°EI Y. 2. 1.
About 170 ng was | oaded on the colum each tinme and the substance was
recycled twice on the colum; 370 ng of6 R)-enantioner (> 99% ee) and 380
ng of the (S)-enantioner ( 93 %ee) were isolated. OGther tertiary am nes
could be simlarly separated. In nost cases it proved possible to 5 check

the enanti onepig . BLGiloy - 6f1 ¢ [ ari usi ng
chiral [Iiqui db chr %tbrra:gogr alpﬁ‘?&%)tnlq? éﬁ%%keagth%ﬁﬁgﬁg%@m&f%ﬁn It al so
proved possisshsancowsepercieddwsevrthakolnom@7Bog of éR)-anantiones cof9ssegandary am ne

i nt er medi at on the Kirasil T ol umm. .One ,exanple is described in
EXAVPLE 49, %gwf&e@ie ﬁ%l?g%«%’ efg‘gﬁrg'%tefjn vivo experiments is The
conpounds of OthétQertifry @tirie® BB sigiiA S RefiYatdaly Bt rBE6t Casks ik F\ebéd%ssmetm’ ce or
rats, specifically reduce pain_behavior in the formalin test. This test is
an accept &d fhefddhe grntiqmenaipRaty obiertiany 3 weHas sscoRdemMATHpes afiagetitabliqud

noci cept or j i i @,mmg | pheral  sensitization and central
sensitizati ﬁdﬁ%ﬁﬁpggﬁ%% al. dPglPﬁc%ggiZ 151,' 5). It can therefore be

i nferred thdtalsdmordppesindl scparatbeversathnaBoc den apesstof secamlentamiteo rel i eve

pai n of vari, r gi ; C ouhds of the, table "Fur st

preferred cdﬁ%’%ﬁeﬁgéeggkg[{eﬁéémﬁlegﬁt@gﬁ“ ' “eexeﬁ%?lf 'Slgﬁscﬁ@eaglgsée:@}fﬁ){f%ﬁ cut aneous

adm ni stratiSi¥EPtH mice in the range 0.2-6 pnol/kg. -
10

BIOLOGICAL TESTS

1. In vivo experiments

15 The compounds of the invention when given by systemic injection to mice or rats,
specifically reduce pain behavior in the formalin test. This test is an accepted model of
clinical pain in man, invelving elements of nociceptor activation, inflammation, peripheral
sensitization and central sensitization {A Tjslsen et al. Pain 1992, 51, 5). It can therefore
be inferred that the compounds can be used as therapeutic agents to relieve pain of various

20 origins. The compounds of the table “Further most preferred compounds of the invention”
exhibit ED 50 doses by subcutaneous administration to mice in the range 0.2-6 pmol/kg.
The compounds of formula I also show analgesic activity in the intraarticular FCA
(Freund's complete adjuvant) test in the rat, a model of inflammatory pain (Iadarola et al.
Brain Research 1988, 455, 205-12) and in the Chung nerve lesion test in the rat, 2 model

15 for neuropathic pain (Kim and Chung. Pain 1992, 50, 355). The analgesic effects in the
animal models are obtained after doses that do not produce tissue concentrations leading to
conduction block in nerve fibers. Thus, the analgesic effects can not be explained by the

local anesthetic properties of the compounds mentioned in the publication by Komet and



The conmpounds of formula | al so show anal gesic activity in the
intraarticular FCA (Freund's conplete adjuvant) test in the rat,

of inflammatory pain (ladarola et al. Brain Research 1988, 455, Zognﬂigﬁ 1004
and in the Chung nerve lesion test in the rat, a nodel 25 for neuropathic
pai n (Ki Chyng. Pain 1992, 50, 355). The anal gesi ts in the

anl mal ﬁs are obt ai ned after doses that do not pr o%ﬂ'?ger‘roﬁai
concentrations leading to conduction block in nerve fibers. Thus, t he

anal gesic effects can not be explaine® by the |ocal anesthetic properties
of the compounds nentioned in the publication by Komet and 20 JAN 2004 WO
01/ 05790 PCT/ SEOCOLOL506 63 Thio. Anal gesic efficacy after systemc

adm ni st r it nQdrs esthetic
crect s (oo prliBeum Aot Bne bRl ARRke R b B e et g 2%
JAN 2004 MthBOCQLNeMEetlc:Bffcw Sovthbesah driofh Jdwendf of Anaksthesia RIZIRE1,AG5RS X N1- Rl

(I') inracemc formor in the formof an enantionmer, or a pharmaceutically
acceptable salt thereof, wherein 10 RL is a) H, b) substituted or
unsubstituted C1-C6 al kyl, c¢) Cl1-C6 al koxy C2-C6 al kyl, d) Cl-C6 al kylthio
C2-C6 al kyl,



is e) halogenated C1-C6 al kyl, f) aryl C1-C6 al kyl, g) Cl1-C6 al kenyl, or

h) Cl1-C6 cycloal kyl Cl-C2 alkyl; 20 RRis a) H b) Cl1-C6 al kyl, «c¢) -ﬁ%
al kynyl, d) hal ogen, 25 e) substituted or unsubstituted carbanoyl, 3§%A 004
substituted or unsubstituted carbanoyl oxy, g¢g) Cl-C6 al kyl carbonyl, 2 0 JAN
2004 65 h) Cl-C6 al koxycarbonyl, i) C 1-C6 al kyl carbonyl oxy, j)

bydr oxy-substituted C1-C6 al kyl, k) cyano, s 1) . nitro, m amno, n)

hal ogenated C1-C6 al kyl, o) hal ogenated £l -C6 al koxy, p) hal ogenated

Cl-C6 alkylthio, io q) Cl1-C6 al kylsulfinyl, r) Cl1-C6 al kylsulfonyl, s) C
1-C4 al kyl sul finylalkyl, t) Ci1-C4 al kyl sul fonyl alkyl, u) Cl1-C6

al kyl sul f onyl ar ni no,

CLAIMS

1. A compound of the formula [

Y
Z
[XO# W

in racemic form or in the form of an enantiomer, or a pharmaceutically acceptable salt
thereof, wherein
10 Rlis
a) H,
b} substituted or unsubstituted Cy-Cg alkyl,
¢} C;-Cgalkoxy C;-Cg alkyl,
d) C;-Cg alkylthio C3-Cg alkyl,
i5 e} halogenated Cy-Cg alkyl,
f} aryl C1-Cg alkyl,
g} C1-Cg alkenyl, or
h) C;-Cg cycloalkyl C,-C, alkyl;

20 R.2 is
a) H,
b) C1-Cgalkyl,
c) Cy-Cyalkynyl,
d) halogen,
25 e) substituted or unsubstituted carbamoyl,

f) substituted or unsubstituted carbamoyloxy,
g) C,-Cg alkylcarbonyl,



15 v) hal ogenated Cl1-C6 al kyl sul fonyl am no,

w) hal ogenated C -C2

al kyl sul fonyl oxy, x) am nosul fonyl, y) am nosul fonyloxy, z) aryl, 220
bb) aryl'sul fnyl, cc) arylsulfonyl, dd) O -06 230y e

aryl carbonyl ,

al kyl car bonyl amino, ee) Ci -C6 al koxycarbonylamno, 25 if) Cl-C6

al kyl -t hi ocar bonyl ,
al koxysul f onyl am no;
hal ogen, d) Cl-C6 al koxy,

Cl- C6 al koxy,

Cl-C4 al kyl sul fonyl ,

20

25

0

h)
1)
D
k)
.

C-Cg alkoxycarbonyl,
C1-Cg alkylcarbonyloxy,
hydroxy-substituted C1-Cg alkyl,
cyano,
nitro,
amino,
halogenated Cy-Cg alkyl,
halogenated C;-Cg alkoxy,
halogenated C;-Cg alkylthio,
C1-Cg alkylsulfinyl,
C1-Cs alky!sulfonyl,
C1-Cs4 alkylsulfinylalkyl,
C1-C, alkylsulfonylalkyl,
C1-Cg alkylsulfonylamino,
halogenated C1-Cg alkylsulfonylamino,
halogenated C;-C, alkylsulfonyloxy,
aminosulfonyl,
aminosulfonyloxy,
aryl,
arylcarbonyl,
arylsulfinyl,
arylsulfonyl,
C.-Cs alkylcarbonylamino,
C1-Cs alkoxycarbonylamino
C,-Cs alkyl-thiocarbonyl,
Ci-Cs alkoxy-thiocarbonyl,

»

formyl, or

alkoxysulfonylamino;

gg) Ci1-C6 al koxy-thiocarbonyl, hh) fornyl, or ii)

30 20 JAN 2004 66 R3is s a) H b) C1-C6 alkyl, ©c)
e) halogenategd Cl-C4 alkyl, io f) hal ogenated
g) hal ogenated Cl1-C6 al kylthio, h) C-C4 alkylsulfinyl, i)
j) Cl-C4 al kyl sul finyl

Cl- C6 al kyl ,



3s k) Cl-C4 al kyl sulfonyl CI-C6 alkyl, 1) Cl-C4 al kyl sul fonyl arni no,

m hal ogenated Cl-4 al kyl sul fonyl anti no, n) am nosul fonyl, or 0) 0.JAN
am nosul fonyloxy; 20 R4 is a) H b) C 1-C4 alkyl, or c¢) hal ogen; 2% F@ azrq%
R3 may together with the carbon atons to which they are attached forma
saturated or unsaturated ring, optionally substituted with one or nore
substituents sel ected from hal ogen, Cl-C6 al kyl, Cl1-C6 al koxy, CF3, OH,
cyano, am no, Cl1-C6 al kyl-NH, (Cl--C6 aléléyI)Z N-, CN 30 , NH2SQ2, NH2CO-,
or Cl1-C6 alkyl-CO; 2 0 JAN 2004 67 and wherein any amno noiety in R2-R4
can optionally be substituted with one or two Cl-C6 al kyl groups which may
be part of aring; Ar is a) benzene, or b) pyridine; Xis a) -NHCO, b)
-COHN-, or ¢) NHHSX2-; Y is a single bond; and

R%is
5 a)H,
b) Cy-Cg alkyl,
c) halogen,
a) C1—Cs alkoxy,
€) halogenated C;-Cy4 alkyl,
10 f} halogenated C;-Cg alkoxy,
g) halogenated C;-Cg alkylthio,
h) C;-C4 alkylsulfinyl,
i} C1-Cs alkylsulfonyl,
J) Cy-C4 alkylsulfinyl Cy-Cg alkyl,
15 k) Cq-C4 alkylsulfonyl C1-Cg alkyl,
1) Cy-C4 alkylsulfonylamino,
m)halogenated C;-Cy4 alkylsulfonylamino,
n) aminosulfonyl, or
o) aminosulfonyloxy;
20
R*is
a) H,
b) Cy-Cgalkyl, or
c) halogen;
25
R2 and R3 may together with the carbon atoms to which they are attached form a saturated
or unsaturated ring, -
optionally substituted with one or more substituents selected from halogen, C;-Cg alkyl,
C~Cg alkoxy, CF3, OH, cyano, amino, C{~Cg¢ alkyl-NH-, (C;—Cg alkyl);-N-, CN
% NH,SO,, NH,CO-, or C;-Cg alkyl-CO-; '



Zis -CH=CHCH2 and with the proviso that when R is a substituted or
unsubstituted O -C6 alkyl, then R2, R3 and R cannot all be hydroged.0 2AN 200i
The conpound of claim1, wherein Rl is a) H b) Cl1-C4 alkyl, c) Ci1-C4

al koxy C1-C4 alkyl, d) Cl-C4 alkylthio C1-C4 alkyl, e) fluorinated d-C4
al kyl, f) aryl C-C4 alkyl, g) Cl-C4 alkenyl, or h) cyclopropylnethyl; R
isa H b) Cl-4 alkyl, 2 0 JAN 2006 68 c) C2-C3 al kynyl, d) hal ogen, e)
substituted or unsubstituted carbanoyl gzf) substituted or unsubstituted

car banoyl oxy, s g) Cl-C3 al kyl carbonyl, h) Cl1-C3 al koxycarbonyl, i) C

1- C3 al kyl carbonyl oxy, j) hydroxy-substituted Cl1-C3 al kyl, k) cyano, to 1)

fluori nat ggh ¥Her&Bafy dfid/moiety in R-R* can optionally be substituted with one or two C;-Cs alkyl
groups which may be part of a ring;

Aris

a) benzene, or
b) pyridine;
Xis

a) -NHCO-,

b) —COHN-, or
c) —NH-80;-;

Y is a single bond; and
Z is -CH=CHCH,

and with the proviso that when R' is a substituted or unsubstituted C;-Cg alkyl, then R?, R and R*
cannot all be hydrogen.

2. The compound of claim 1, wherein
Rlis

a) H,

b) C;-C4 alkyl,

€) Cy-C4 alkoxy C}-Cyq alkyl,

d) C,-C, alkylthio C;-Cy alkyl,

e) fluorinated Cy-Cy alkyl,

f) aryl C1-C4 alkyl,

g) C;-Cy alkenyl, or

h) cyclopropylmethyl;

2.
R is

a) H,
b) C1-Cq alkyl,



m fluorinated CI-C6 alkylthio, n) C 1-C3 al kylsuffinyl, o) Ci1-C3

al kyl sul fonyl, p) C1-C3 al kylsulfinyl Cl1-C6 alkyl, is q) Cl-C4 7 0 JAN 2004
al kyl sul fonyl C1-C6 al kyl, r) Cl-C3 al kyl sul fonyl am no, s) hal ogenat ed
Cl-C3 al kyl sul fonyl am no, t) sulfanoyl, u) sul fanmoyl oxy, 20 v) aryl, w)
heteroaryl, 25 x) Cl-C4 al kyl carbonyl am no, Y) Cl1-C3 al koxycarbonyl am no,
z) Cl1-C3 al kyl -thiocarbonyl, or aa) Cl-C3 al koxy-thiocarbonyl; 30 20 JAN
2U 4 69 R3is a) H b) CG-C4 alkyl, or68 c) halogen; R4 is a) H b) C-C4

al kyl, or «c¢) halogen R2 and R3 may together with the carbon atons to which
they are attached, forma saturated or

c) C;-Cyalkynyl,
d) halogen,
e) substituted or unsubstituted carbamoyt,
f) substituted or unsubstituted carbamoyloxy,
5 g) Cp-Cjalkylcarbonytl,
h) C;-Cj alkoxycarbonyl,
1} Cy-Cj alkylcarbonyloxy,
~J) hydroxy-substituted C;-Cj3 alkyl,
k) cyano,
1o 1) fluorinated C;-Cj3 alkoxy,
m) fluorinated C;-Cg alkylthio,
n) Cy-Cj alkylsulfinyl,
o) C;-Cj alkylsulfonyl,
p) C1-Cj3 alkylsulfinyl C1-Cg alkyl,
15 @) Cy-Cg4 alkylsulfonyl C;-Cg alkyl,
r) C;-Cj alkylsulfonylamino,
5) halogenated C-C; alkylsulfonylamino,
t) sulfamoyl,
. u) sulfamoyloxy,
20 V) aryl,
w) heteroaryl,
X) C,-C, alkylcarbonylamino,
y) C:-C, alkoxycarbonylamino,
z} C,-C, alkyl-thiocarbonyl, or
) C;-C; alkoxy-thiocarbonyl;

0



unsaturated ring, optionally substituted with one or nore substituents

sel ected from hal ogen, Cl- C6 al kyl, CI-C6 al koxy, CF3, OH, cyano, grﬂmZUM
Cl-C6 al kyl-NH, (C-C6 alkyl)2-N, CN, NH2S®2, NH2CO-, or Cl-C6

al kyl -CO-; and wherein any amino noiety in R2-R4 can optionally be
substituted wwth one or two Cl-C6 al kyl groups which may be part of a
ring. 3. The conpound of either claiml1l or 2, wherein Rt is a) H b) -4
alkyl, or ¢c) C-C4 alkoxy CI-C4 alkyl; é® is a) H b) C-C4 alkyl, «¢)

hal ogen, d) substituted or unsubstituted carbanoyl, e) substituted or
unsubstituted carbanoyl oxy, f) C-C2 al kylcarbonyl. g) C-C3

al koxycar oizyl , 20JAN2004 70 h) cyano, i) fluorinated Cl1-C2 al koxy, j)
fluorinated C1-C6 al kylthio, k) Cl-C3 al kylsulfinyl, 1) Cl-C3

al kyl sul f8)nyl : Cl-C2 al kyl sul fonyl am no, n) Cl1-C3 al kyl car bonyl am no, or
0) Cl1-C3 &) koxyeay meyydran no;

c) halogen;

R'is

a) H,

b) Ci-C, alkyl, or

c) halogen

R’ and R’ may together with the carbon atoms to which they are attached, form a saturated or
unsaturated ring, optionally substituted with one or more substituents selected from halogen, C;-
Csalkyl, C,-Cqalkoxy, CF3, OH, cyano, amino, C,-Cg alkyl-NH-, (C;-Cs alkyl),-N-, CN, NH,S0,,
NH;CO-, or C,-Cgalkyl-CO-;

and wherein any amino moiety in R>-R* can optionally be substituted with one or two C,-Cs alkyl
groups which may be part of a ring.

3, The compound of either claim 1 or 2, wherein
R'is
a) H,

b) C-C, alkyl, or
c) C-Csalkoxy C,-C, alkyl;

R?is

a) H,

b) C;-C, alkyl,
<) halogen,

d) substituted or unsubstituted carbamoyl,

€) substituted or unsubstituted carbamoyloxy,
f) C,-C; alkylcarbonyl.

) C,-C; alkoxycarbonyl,



R3is a) H b) Ci1-C4 alkyl, or «c¢) halogen; R4 is a) H b) Cl1-C4 al kyl, or
c) halogen; R2 and R3 nmay together with the carbon atons to which thpgdmnqnm
attached, forma saturated or wunsaturated ring, optionally substitute
with one or nore substituents selected from hal ogen, Cl- C6 al kyl, Cl1-C6

al koxy, CF3, OH cyano, ami no, Cl-C6 al kyl-NH, (Cl1-C6 al kyl)2-N-, CN,
NH2SO2, NH2CO-, or Cl1-C6 al kyl -CO; and wherein any amno noiety in R2-R4
can optionally substituted with one or@tw C -C6 al kyl groups which be
part of a ring. 4. A conpound according to claiml1l, wherein RlLis H R2is
a) H 2 0 JAN 2004 71 b) C1-C4 alkyl, or c¢) halogen RB3is a) H b) d-C4
al kyl, orh)c) hednegen; R4 is a) H,

1) fluorinated C,-C; alkoxy,

i), fluorinated C,-Cs alkylthio,

k) C,-C; alkylsulfinyl,

D C;-C; alkylsulfonyl,

m) C,-C; alkylsulfonylamino,

n) C,-C; alkylcarbonylamino, or

0) C:-C; alkoxycarbonylamino;

R} is

a) H,

b) Ci-C, alkyl, or
c) halogen;

RYis

a) H,

b) C-C; alkyl, or
c) halogen;

R? and R® may together with the carbon atoms to which they are attached, form a saturated or
unsaturated ring, optionally substituted with one or more substituents selected from halogen, C,-
Cs alkyl, Ci-Cs alkoxy, CFs;, OH, cyano, amino, C;-Cs alkyl-NH-, (C,-Cs alkyl),-N-, CN,
NH,S80,, NH,CO-, or C,-Cs alkyl-CO-;

and wherein any amino moiety in R%-R* can optionally substituted with one ore two C,-Cs alkyl
groups which be part of a ring.

4. A compound according to claim 1, wherein
R'isH;

Rlis
a) H,




b) C -4 alkyl, or c¢) halogen. 5. The conpound according to claim4
wherein X is -NHCO, 6. The conpound according to claim 4, Whera'"?“JthM&
benzene. 7. The conpound according to claim4, wherein Ar is pyridine.

A conpound or a pharmaceutically acceptable salt thereof, selected fromthe
group consisting of:
(S)-5-chloro-7-fluorospiro[indoline-3,3 -(1, 2, 3,6-tetrahydropyridin)]-2-one
(S)-5-nmethyl spiro[ 7-azai ndoline-3,3 -(112, 3, 6-tetrahydropyridin)]-2-one
(S)-5,6-dinmethyl spiro [ 7-azai ndoline-3,3

-(1,2,3,6-tetrahydropyridin)]-2-one (S)-6-nethylspiro [7-azaindoline-3,3
-(1, 2, 3, 6b} et r Er¢galkyysri di n) ] - 2- one

(S)-5-ch|c ospL&g K-azaindoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
(S)-5,7-dir'fluorospiro[indoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one
(S)-7-chlorospiro[indoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one
(S)-?-flug;g-S-nethylspiro[indoIine-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
(S)-5-met hoXyspiro[indoline-3,3 -(1, 2, 3,6-tetrahydropyridin)]-2-one. 2 0

JAN 2004 42 9. HThe conpound

(S)-5-ch|§ O'7Cf ur ﬁpiro[indoline-3,3'-(1,2,3,6-tetrahydropyridin)]-2-one
or a ther LeutlE fﬂgydﬁceptable salt thereof. 10. The conpound

(S) - 5- et byl sphaleger azai ndol i ne-3, 3" -(1, 2, 3, 6-tetrahydropyridine)]-2-one

or a therapeutically acceptable salt thereof. it. The conpound

(S)-5, 6-di methyl spiro[ 7-azai ndoline-3,3" -(1,2,3,6-tetrahydropyridin)]-2-
one or a Rhirapeutically acceptable salt thereof. 12. The conpound
(S)-6-nethz|sp' o[ 7-azai ndoline-3,3 -(1, 2,3, 6-tetrahydropyridin)]-2-one or
therapeut? al |l y?acceptable salt thereof. 13. The conpound

(S) - 5-chl 8y ospCi-qf dlk@|Azed ndol i ne-3,3' - (1, 2, 3, 6-tetrahydropyridin)]-2-one or
a therapeg)ti cahélggc%ccept abl e salt thereof.

5. The compound according to claim 4 wherein X is -NHCO-,
6. The compound according to claim 4, wherein Ar is benzene.
7. The compound according to claim 4, wherein Ar is pyridine.

8. A compound or a pharmaceutically acceptable salt thereof, selected from the group

consisting of:
(8)-5-chloro-7-fluorospiro{indoline-3,3’-(1,2,3,6-tetrahydropyridin)]-2-one
(S)-5-methylspiro( 7-azaindoline-3,3°-(1,2,3,6-tetrahydropyridin)]-2-one
(8)-5,6-dimethylspiro[ 7-azaindoline-3,3°~(1,2,3,6-tetrahydropyridin)]-2-one
(8)-6-methylspiro[7-azaindoline-3,3’(1,2,3,6-tetrahydropyridin)}-2-one
(8)-5-chlorospiro{ 7-azaindoline-3,3’-(1,2,3,6-tetrahydropyridin)]-2-one
(8)-5,7-difluorospiro[indoline-3,3°-(1,2,3,6-tetrahydropyridin)}-2-one
(S)-7-chlorospiro[indoline-3,3°-(1,2,3,6-tetrahydropyridin)}-2-one
(S)-7-fluoro-5-methylspiro[indoline-3,3°-(1,2,3,6-tetrahydropyridin) ]-2-one
(S)-5-methoxyspiro[indoline-3,3°-(1,2,3,6-tetrahydropyridin)]-2-one.



14. The conpound
(S)-5,7-dif|uorospiro[indoIine-3,3'-(1,2,3,6-tetrahydroprridin)]-2-qp@JgN2mM
therapeutically acceptable salt thereof. 15. The conpound
(S)-7-chlorospirof[indoline-3,3 -(1,2,3,6-tetrahydropyridin)]-2-one or a
therapeutically acceptable salt thereof. 16. The conpound
(S)-7-fluoro-5-nmethylspiro[indoline-3,3 -(1, 2,3, 6-tetrahydropyridin)]-2-

one or a therapeutically acceptable sate thereof. 17. The conpound
(S)-5-nmethoxyspiro[indoline-3,3 -(1, 2, 3,6-tetrahydropyridin)]-2-one or a

t herapeutically acceptable salt thereof. 18. A pharmaceutical fornulation

contai ni ng a CORERPIRASPS-Ahi66-1-Aurddpiro@itiRliRf-3,$1@ 286 -tktrally@ropyridis) |- 2%ht Ve

i ngredi ent i conbination wi th a pharnaceutically acceptabl e diluent or
carrier. 0 thegpeutigally accepishle salf thesrofiny one of clains 1 to 17 in therapy. 20
JAN 2004 73 20. Use of a compound according to any one of clains 1 to 17
for the manufacture of a nedicanent for the treatnent of pain. 21. Use of
a conpountP-accthearerpored Ghy-msthyiipipkisazaindeling3.3{-6k:2.3. Adetrphyrenysidineld-2me 5

medi canengr f tRéragelifically BREPEIM salfihep@@r opat hic or central pain. 22. Use of a
conpound according to any of clainms 20 and 21 for the manufacture of a

medi canent for oral use. 23. A process for the preparation of a conpound

accordi ngif.0 amhe Q&ﬁ?&hd 3&51'5,Gliiirﬁethﬁspﬁ}ﬁ[ﬂaz&iﬁdoliﬁé-z’,,36‘«9@3,&»‘%&%&6&%&&5]@ a
conpound of forrmula 1V IV wherein L is a hal ogen or a

trifl uor oSt g thstAPEHiFRlApceptablesalt hagofar | R2, R3 and R4 are as defined for
Formula | in clains 1, 2, or 4 to.17, with a conpound of Fornula Il or a
correspondi ng | ower al kyl ester 11 wherein R is as defined for Fornula I

in clainsl%, 2T campepnd 7(Syb-meshylspppli/ragtiedolipg-38 o4, hérteiakydppyridin)]-2-one

or therapeutically acceptable salt thereof.

13. The compound (S)-5-chlorospiro[7-azaindoline-3,3’-(1,2,3,6-tetrahydropyridin)]-2-one
or a therapeutically acceptable salt thereof.

14. The compound (S)-5,7-difluorospiro[indoline-3,3"-(1,2,3,6-tetrahydropyridin)]-2-one or a
therapeutically acceptable salt thereof.

15. The compound (S)-7-chlorospiro[indoline-3,3’-(1,2,3,6-tetrahydropyridin}]-2-one or a
therapeutically acceptable salt thereof.

16, The compound (S)-7-fluoro-5-methylspiro[indoline-3,3°-(1,2,3,6-tetrahydropyridin)]-2-

one or a therapeutically acceptable sale thereof.

i7. The compound (S)-5-methoxyspiro[indoline-3,3°-(1,2,3,6-tetrahydropyridin)]-2-one or a
therapeutically acceptable salt thereof,

18. A pharmaceutical formulation containing a compound according to any one of claims 1

to 17 as active ingredient in combination with a pharmaceutically acceptable diluent or carrier.

19. Use of a compound to any one of claims 1 to 17 in therapy.



to give a conpound of Formula VII 2 0 JAN 2004 74 vu O b) cyclizing the
conpound of Formula VII using a palladiumcatalyst and optionally rZdggN 28
protecting groups to give said conpound.

73
20. Use of a compound according to any one of claims 1 to 17 for the manufacture of a
medicament for the treatment of pain.
21. Use of a compound according to any of claims 1 to 17 for the manufacture of a

medicament for the treatment of neuropathic or central pain.

22. Use of a compound according to any of claims 20 and 21 for the manufacture of a

medicament for oral use.

23. A process for the preparation of a compound according to any one of claims 1, 2 or 4 to

17, comprising:

a) reacting a compound of formula IV
R? L
R? v
R*
NHy

wherein L is a halogen or a tnfluoromethyisulonyloxy group, and Ar, R%, R® and R* are as defined
for Formula I in claims 1, 2, or 4 to.17,

with a compound of Formula IT or a corresponding lower alkyl ester

Nor2
N 1§
\R'

0

wherein R, is as defined for Formula I in claims 1, 2 or 4 to 17 or is a nitrogen protecting group,

to give a compound of Formula VH



2 0 JAN 2004

74
R, L
R Vi
o
b) cyclizing the compound of Formula VII using a palladium catalyst and optionally

removing protecting groups to give said compound.



