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DISCLOSURE

It was found that substituted spiro azepane-oxazolidinones (1-oxa-3,8-diazaspiro[4.6]undecan-
20  2-ones) are novel voltage gated Kv1.3 potassium channel blockers. This invention relates to a
compound of formula (1), or a tautomer, stereocisomer, or a pharmacologically acceptable salt of

any of the foregoing,

(Ry),
0 Ry

%*

- Ry and Ryindependently are hydrogen, deuterium, fluorine, CF3 or alkyl(C,.3), unsubstituted

R2
(1)
(Rym

25 wherein:

or substituted with one or more fluorine atoms,
- nis 0 (zero), 1or2,
- Rsis chosen from halogen, alkyl(C.3), CF3, CN, NH,, NHAc, OH, OCHj3, or OCF;
30 - mis0(zero),1,2or 3,
- R4is chosen from halogen, alkyl(C+.3), CF3, CN, NH,, NHAc, OH, OCHj; or OCF3, or
(R4)m and the phenyl ring to which it is attached form a naphthyl group.
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attached form a naphthyl group.

20
Further embodiments provide compounds of formula (1) or a tautomer, sterecisomer, or a

pharmacologically acceptable salt of any of the foregoing, selected from:

(5S)-8-[3,5-bis(trifluoromethyl)benzoyl]-3-[(1S)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]-

25 undecan-2-one

(5R)-8-[3,5-bis(trifluoromethyl)benzoyl]-3-[(1S)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]-

undecan-2-one

30  (5R)-8-[3,5-bis(trifluoromethyl)benzoyl]-3-[(1R)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]-

undecan-2-one

(5S)-8-[3,5-bis(trifluoromethyl)benzoyl]-3-[(1R)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]-
undecan-2-one
35
(5S)-8-[3-cyanobenzoyl]-3-[(1S)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]undecan-2-one
(5R)-8-[3-cyanobenzoyl]-3-[(1S)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]undecan-2-one
40  (5R)-8-[3-cyanobenzoyl]-3-[(1R)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]undecan-2-one

(5S)-8-[3-cyanobenzoyl]-3-[(1R)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]undecan-2-one



(5S)-8-[3-cyanobenzoyl]-3-[(1 S)-1 -phenylethyl]-1

- oxa- 3, 8-di azaspi ro[ 4. 6] undecan- 2- one (5R)-8-[3-cyanobenzoyl]-3-[(1 S-1

- phenyl etwplbrolossgaga- 3, 8- di azaspi r o[ 4. 6] undecan- 2- one  pCT/EP2009/066836
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wherein R4, R,, n and R; have the meanings as given above, such compounds being useful in
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the synthesis of compounds of formula (1).

20 Another embodiment provides the compound:
CH,
N
PR NH
o O

Another embodiment provides a process to prepare compounds of formula (1), comprising the
25 steps of:

(i) protecting the amino group of hexahydro(1H)-azepin-4-one 1 with a protecting group,

yielding a ketone of formula 2:



(iv) ringclosure of the am noal cohol 5 in the presence of a carbonylating
agent, catalyzed by DVAP, to the spiro-oxazolidinone derivative 6 J (V)
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(zero), 1, 2 or 3, to yield an aminoalcohol of formula 5:
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15 (iv) ringclosure of the aminoalcohol 5 in the presence of a carbonylating agent, catalyzed

by DMAP, to the spiro-oxazolidinone derivative 6
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(v) deprotecting the spiro-oxazolidinone of formula 6, yielding a compound of formula 7.



The invention further relates to conbination therapies conprising a
conpound of fornmula ( 1 ) , or a pharmaceutical conposition or fornulation
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sequentially or as a conbi ned preparation with another therapeutic agent or
agents, for treating one or nore of the conditions |isted above. Such other
t her ap&pecific agdndirentamrpvide traﬂmbnégtgiveerbtm\/bmhetein said podtectimgausdyiswhosgn or

{nvent [ APERARROH BRLF LA o n B RTRRENT  Boe BBoetti ons. ki ts and

met hods for treati ng di abetes, psori a5| S, obe5| ty, transplant rejection,

andgi nfdtﬁlgp"rg‘gp%roé{, ﬁyﬁ IR gsm f&an%Filf " p-I‘I% an?o(#\ A 39 &UFO(%HEUQ; R5F

dlseases suc old art r|t|s and’ Ies erosis

conpri $nhagnanbmgmaﬂy ecaelpgatﬂ&)saittpaneo’ent in need of such treating a conpound
of formula ( 1) . The conpounds of the invention possess Kvl .3 potassium
channel bl ocking activity. The inhibiting activities of the conpounds of
the i n\Felrlhéroe‘mbcahmbetsrm@\ddié § cdmpourst poarduIa f(b)rfoeuminlteeatiug diatyet@nepsarianivs €

of the re| |nth i ntion, al

or ovi aSLEE HEHEOE BIET IRy el aRiD aslicnd i, dn ki o kR Ao
i ntlér midmahe diseasad suchtalamlsmmnmolkjcammntls gl muitiple saledogimiri ficati on of the
conmpounds and i nternedi ates descri bed herein can be affected, if desired,

by any suitable separation or purification procedure such as, for exanple,
filtratThennveativom atsbirelatescinyssmai ¢mbadtiments, ©od pharmelee ativat ogmpgsition dohipmisingyer

chr orrat %a%P% % d)trhg r‘%(ceﬁ callé arclfz r}ggtglg Q:a?r%py?r {1%89{ (%e éﬁ%'m%\évelﬂrcgfg},é %e%l[’a(ﬁsur €

l'iquid chrona (of0] t1on o ese ures.
i |1 ust rakiliapsubstasas, toabal eorsta patiomt ofdwoaordmosaolhateot&narm a phdumalagicallpactiaken

(198 I PHL AL 00%, BT AR A5y S AEoch il XLERt o SRR ALLPN O

i solation procedures cou course, e use oun
present i nvethrthernem’atydlmentsaprnwdel@nerthemse ohsyaomgound of:&mrmras(w,ntd maprarehus

e, SRl RS AF 0, S e D0 AR, e B P
i nvent iirdlandhoatoymearapadties, including T-cell mediated autoimmune diseases such as rheumatoid
arthritis and multiple sclerosis.
20
Other embodiments of the invention include:
methods for treating diabetes, psoriasis, obesity, transplant rejection, and inflammatory
neuropathies, including T-cell mediated autoimmune diseases such as rheumatoid arthritis and
25 multiple sclerosis, the methods comprising administering to a patient in need of such treating a
compound of formula (1).
methods of blocking Kv1.3 potassium channels comprising administering to a subject in
need thereof, an pharmaceutically effective amount of a compound of formula (1);
The invention further relates to combination therapies comprising a compound of formula
30 (1), or a pharmaceutical composition or formulation comprising a compound of formula (1), is
administered concurrently or sequentially or as a combined preparation with another therapeutic
agent or agents, for treating one or more of the conditions listed above. Such other therapeutic
agent(s) may be administered prior to, simultaneously with, or following the administration of the
compounds of the invention.
35 The invention also provides compounds, pharmaceutical compositions, kits and methods
for treating diabetes, psoriasis, obesity, transplant rejection, and inflammatory neuropathies,

including T-cell mediated autoimmune diseases such as rheumatoid arthritis and multiple
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Depending on the nature of the various substituents, the molecule can have additional
asymmetric centers. Each such asymmetric center will independently produce two optical
isomers. All of the possible optical isomers, enantiomers and diastereomers, in mixtures and as

25 pure or partially purified compounds, belong to this invention. The present invention
comprehends all such isomeric forms of these compounds. Formula (1) shows the structure of
the class of compounds without preferred stereochemistry. The independent syntheses of these
optical isomers, or their chromatographic separations, may be achieved as known in the art by
appropriate modification of the methodology disclosed therein. Their absolute stereochemistry

30 may be determined by the X-ray crystallography of crystalline products or crystalline
intermediates, which are derivatized, if necessary, with a reagent containing an asymmetric
center of known absolute configuration. Racemic mixtures of the compounds can be separated
into the individual enantiomers by methods well-known in the art, such as the coupling of a
racemic mixture of compounds to an enantiomerically pure compound to form a diastereomeric

35 mixture, followed by separation of the individual diastereomers by standard methods, such as
fractional crystallization or chromatography. The racemic mixture of the compounds can also be

separated directly by chromatographic methods utilizing chiral stationary phases, which are
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al kyl %/81%831‘b0n chain. Unless otherwise stated, such chains can contain from 1 to 18 carbon

20  atoms. Representative of such alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, isohexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, etc. When
qualified ‘lower’, the alkyl group will contain from 1 to 6 carbon atoms. The same carbon content
applies to the parent term ‘alkane’, and to derivative terms such as ‘alkoxy’. The carbon content

25  of various hydrocarbon containing moieties is indicated by a prefix designating the minimum and
maximum number of carbon atoms in the moiety, i.e., the prefix C.., defines the number of
carbon atoms present from the integer “x” to the integer “y” inclusive. ‘Alkyl(C4.3)’ for example,
includes methyl, ethyl, n-propyl or isopropyl, and ‘alkyl(C+.4)" includes ‘methyl, ethyl, n-propyl,
isopropyl, n-butyl, 2-butyl, isobutyl or tert-butyl’.

30 ‘Halo’ or ‘Halogen’ refers to chloro, fluoro, bromo or iodo; ‘hetero’ as in ‘heteroalkyl,
heteroaromatic’, efc. includes containing one or more N, O or S atoms. ‘heteroalkyl’ includes
alkyl groups with heteroatoms in any position, thus including N-bound O-bound or S-bound alkyl
groups.

The term "substituted” means that the specified group or moiety bears one or more

35 substituents. Where any group may carry multiple substituents, and a variety of possible
substituents can be provided, the substituents are independently selected, and need not to be

the same. The term "unsubstituted” means that the specified group bears no substituents.
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20  Pharmacy’, Mack Publishing Company, 19" Edition, Easton, Pa, Vol 2., Chapter 83, 1447-1462,

1995). ‘Polymorphs’ are crystal structures in which a compound can crystallize in different

ve

crystal packing arrangements, all of which have the same elemental composition. Polymorphism
is a frequently occurring phenomenon, affected by several crystallization conditions such as
temperature, level of supersaturation, the presence of impurities, polarity of solvent, rate of
25 cooling. Different polymorphs usually have different X-ray diffraction patterns, solid state NMR
spectra, infrared or Raman spectra, melting points, density, hardness, crystal shape, optical and
electrical properties, stability, and solubility. Recrystallization solvent, rate of crystallization,
storage temperature, and other factors may cause one crystal form to dominate.
To provide a more concise description, some of the quantitative expressions given
30 herein are not qualified with the term "about". It is understood that whether the term "about" is
used explicitly or not, every quantity given herein is meant to refer to the actual given value, and
it is also meant to refer to the approximation to such given value that would reasonably be
inferred based on the ordinary skill in the art, including approximations due to experimental or
measurement conditions for such given value.
35 Throughout the description and the claims of this specification the word “comprise” and
variations of the word, such as “comprising” and “comprises” is not intended to exclude other

additives, components, integers or steps.
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20  the progress or condltlon of dlseases Accordingly, the pharmaceutical composmons of the

present invention encompass any composition made by admixing a compound of the present
invention and a pharmaceutically acceptable carrier. By "pharmaceutically acceptable” it is
meant the carrier, diluent or excipient must be compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof.

25 Within the context of this application, the term ‘combination preparation’ comprises
both true combinations, meaning a compound of formula (1) and one or more other
medicaments physically combined in one preparation such as a tablet or injection fluid, as well
as ‘kit-of-parts’, comprising a compound of formula (1) and one or more other medicaments in
separate dosage forms, together with instructions for use, with or without further means for

30 facilitating compliance with the administration of the component compounds, e.g. label or
drawings. With true combinations, the pharmacotherapy by definition is simultaneous. The
contents of ‘kit-of-parts’, can be administered either simultaneously or at different time intervals.
Therapy being either concomitant or sequential will be dependant on the characteristics of the
other medicaments used, characteristics such as onset and duration of action, plasma levels,

35 clearance, etc., as well as on the disease, its stage, and characteristics of the individual patient.

Dose. The potency of the compounds of the invention as inhibitors of voltage gated

Kv1.3 channels was determined below. From the potency measured for a given compound of
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Dose. enc |on as 1n
onOageegmﬁrBdldatlons of the treating phyS|C|an (researcher, veterlnarlan, medical doctor or other

clinician), and the therapeutics, or combination of therapeutics, selected for administration.
Thus, it is not useful to specify an exact pharmaceutically effective amount in advance. A
‘pharmaceutical salt’ refers to an acid:base complex containing an active pharmaceutical
ingredient (API) along with additional non-toxic molecular species in the same crystal structure.
25 The term "pharmaceutically acceptable salt" refers to those salts that are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, irritation, allergic response, etc., and are commensurate with a
reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well-known in the art. They
can be prepared in situ when finally isolating and purifying the compounds of the invention, or
30 separately by reacting them with pharmaceutically acceptable non-toxic bases or acids,
including inorganic or organic bases and inorganic or organic acids (Berge, S.M.:
“Pharmaceutical salts”, J. Pharmaceutical Science, 66, 1-19 (1977). Common anions used in
pharmaceutically acceptable salts include: chloride, bromide, sulfate, nitrate, phosphate,
bicarbonate, mesylate, esylate, isothianate, tosylate, napsylate, besylate, acetate, propionate,
35 maleate, benzoate, salicylate, fumarate, citrate, lactate, maleate, tartrate, pamoate, succinate,
glycolate, hexanoate, octanoate, decanoate, stearate, oleate, aspartate and glutamate.

Common cations used as counterions in pharmaceutically acceptable salts include: sodium,
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adm ni stration. Thus, it is not useful to specify an exact pharmaceutically
effective anobunt in advance. A "pharnmaceutical salt' refers to an acid: base
conpl eNusterranagmeficaresaoanee spérrn@ld NIYIRcald 1°GgiMRI ARIT) (veRt Yetrtroingd i the

(oA ROl Oy P RCEUARL FOCEIE TR i AL el
V\A t h| n mdmt@tm:otper\msﬁe F NMR and "*C NMR experiments were carried out on a Varian Inova 500
spectrometer operating at 11.74 T (499.9 MHz for 'H; 125.7 MHz for "*C; 50.7 Mhz, 470.4 MHz
for '°F) using a 5 mm SW probe. The spectra were determined in deuterated chloroform or
dichloromethane obtained from Cambridge Isotope Laboratories Ltd. Chemical shifts (3) are
25  given in ppm downfield from tetramethylsilane ('H, **C) or CCIsF ("°F). Coupling constants J are
given in Hz. Peakshapes in the NMR spectra are indicated with the symbols ‘q’ (quartet), ‘dq’
(double quartet), ‘t’ (triplet), ‘dt’ (double triplet), ‘d’ (doublet), ‘dd’ (double doublet), ‘s’ (singlet),
‘bs’ (broad singlet) and ‘m’ (multiplet). NH and OH signals were identified after mixing the
sample with a drop of D,0.

30
Flash chromatography refers to purification using the indicated eluent and silica gel (either
Acros: 0.030-0.075 mm or Merck silica gel 60: 0.040-0.063 mm).
Column chromatography was performed using silica gel 60 (0.063-0.200 mm, Merck).

35

Melting points were recorded on a Blichi B-545 melting point apparatus.

Reactions were monitored by using thin-layer chromatography (TLC) on silica coated plastic

sheets (Merck precoated silica gel 60 F254) with the indicated eluent. Spots were visualised by
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pur poses of the present invention. The term"treatnent” as used herein
refers to any tr? t ! nt of g, uen, c giti 5or di sease, and includes: ( 1
) inhibiting S fer-—e—-arresting its devel opment, (2)
relieving the di $ease or caeddti on, i90e., dausing the condition to regress,
or (3) stoppilng 2w synpt ons00f the dioseas€0 The term'inhibit' includes
itgogeneral | ¢ aceept ed neartiedq whi ch ioncl udes restraining, alleviating,

anel iorating3 an@.®l ow ng, 1600ppi ng @0 revd0sSi ng progressi on, severity, or
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25 A= 100% water with 0.2% HCOOH:; B= 100% acetonitrile with 0.2% HCOOH

The auto sampler had a 10 pl injection loop, the injection volume was 10 ul. The auto sampler
was connected to a Waters Sunfire C18 30*4.6 mm column with 2.5 um particles. The column
was thermostated at room temperature (about 23 °C). The column was connected to a Waters
30 2996 PDA. The wavelength was scanned from 240 to 320 nm. The resolution was 1.2 nm and
the sampling rate was 20 Hz. After the PDA, the flow was split 1:1 and connected to a Waters
2424 ELSD, having the following parameters: gas pressure: 40 psi; data rate 20 points/sec; gain

500; time constant 0.2 sec; nebulizer mode cooling; drift tube 50 °C.

35  Samples were also measured with a Waters ZQ mass detector. The mass spectrometer had the
following parameters: scanrange:117-900 a.m.u.; polarity: positive; data format: centroid; time
per scan: 0.500 sec; interscan time: 0.05 sec; capillary 2.5 kV; cone 25 V; extractor 2 V; RF lens
0.5 V; source temp 125 °C; desolvation temp 400 C; cone gas 100 L/Hr; desolvation gas 800
L/Hr; LM 1 Resolution 15; HM 1 Resolution 15; ion energy 0.5; multiplier 500 V. The complete

40 system was controlled by Masslynx 4.1.
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i ncl ude diagnostic and therapeutic reginens carried out in vivo or ex Vvivo
on humans. EXAMPLE 1: ANALYTI CAL METHODS Nucl ear magnetic resonance spectra
(1H NVR and 20iwedR, APT) were determined in the indi catpeql/m(jmmswsi ng a

Bruker 4 dﬁﬁ &éﬁ%égﬁﬁg@fﬁég&"%& b ﬁlk 300tKod ppl ess indicated

ot herw's experl e carried out on a Varian

| nova tronmeter er 4 T (499 9 Mz for 1H, 125.7 Mz

for 13 SQ%@D%?WZ 470. F % 12% tt%t%lrﬂ%é"ﬁ SW probe. The spectra

vve;rg determined i n deut % % & I /m% or onet hane obtained from
ri dge | sotope Labor [é%o %’é‘ ET%LE & given in ppm

downfield fromtetrarrethy S|Iane Y Coupl i ng

const anicspalambrdi ven in Hz. Peakshapes in the NIVR spectra are indicat ed
vvlththe syrrbols "q uarteté ' g doubl e quartet), 't' (triplet), dt
(doubl "EI e Fﬁﬁ[ﬂ'\é )18, &%&%ﬂ@ s, s’ (singlet), 'bs’
(brBad C%‘iaﬁ é?{uj"zrhnd mx-ga‘rﬂﬂ M?Eﬁ@t’é g2 e YRS were i dentified
after rAOWeR g the sanpl W MNE¥ BYY St + BY0ACRPAEHE chr onat ogr aphy refers to
puri fi AVEBRBusi ng t he 3KHNHEEed el uent and silica gel (either Acros:
0.030-0.075 mm or Merck silica gel 60: 0.040-0.063 nm. Colum

chr omat&geiapROTiGEs per féed UEMiyiseepiica 60 (0.063-0.200 mMm Merck).
Melli ng points were rect0dfed o¥min BC’h"O(B/dng'”ﬁéWﬁr}%‘“ﬁ@iﬂrrﬂra@ﬂﬁﬁtapwaéf)
Reactions were monit or 0% Bus? i 8AFALG ayer chromat ography (TLC) on silica
coated plastic sheets (T‘QQréIA ﬁT'éﬁwht'e&io%/tll53&'&‘996\9@6@”8254) with the

i ndi cat ed el uent. Spot s!0Rerd vl BiSPYaEC byUV |ight (254 nn) o r 12. Mass
spectra and accurate nasses were neasured with a JEOL JMS-SX/ SX 102 A
TaRBemSier Simsp@r) onet et0 usi ng Fast At om Bonbar denent (FAB). A resol ving
power &1O (MIGOIO) (10% val-Pey definition) for high resolution FAB mass
spect r oMeetiop (eaMe§8H. Anal ytical HPLC was perfornmed o n a C18 col um
(Inertsil ODS-3, particle size 3 mm 4.6nm 50mm) using the foll ow ng

eI uti oriPEg%a@hameterSI inear gradient of 5 %to 95 % aqueous C H3C N cont ai ni ng

? %é-g;g,\%l\-,le@/@rh (ﬁmr)‘n n, thgn 95 % aqueous C H3C N containing 0.04 % HCO

" End Wavelength (nm) 350
Resolution (nm) 1.2
Sampling Rate (spectra/s) 1.000
Acquisition Stop Time (min) 9.00

30
MS parameters: Function 1 Function 2
Polarity ES+ ES-
Capillary (kV) 3.50 3.50
Cone (V) 25.0 25.0

35  Extractor (V) 5.00 5.00
RF Lens (V) 0.1 0.1
Source Temperature (°C) 130 130
Desolvation Temperature (°C) 250 250
Cone Gas Flow (L/Hr) 50 50

40  Desolvation Gas Flow (L/Hr) 400 400
LM Resolution 15.0 15.0
HM Resolution 15.0 15.0
lon Energy 0.5 0.5
Multiplier (V) 375 450

45 Scan 150-1200 150-1200
Scan Duration (sec) 0.5 0.5
Interscan Delay (sec) 0.3 0.3
ELSD parameters:

50  Evaporator (°C) 80
Nebuliser (°C) 80
Gas Flow (SLM) 0.8

Time Constant (sec) 3

13



2 mnat 220 ml mn 1. Products were detected at | = 254 nm Liquid
Chr omat ogr aphy- Mass Spectronetry (LC-MS): "nethod W The LC- M5 system
consi st edwofom/0dédser s 1525 m punp, connected to a Wat er c2/kPZocamtassanpl er.

1 Comiece vopeatpona ity 5 ) T E0
2,19, o P AT A SR PSR o e g,

t he i njpecheaniity of potessivars ichGchahnels Eh@esaddan seengdllenemiasne dncelt tdtliré,gulbididét er s
Sunfir 8 0* 4 6 mnm.c with 2.5 urn rticles. The . um was.

Dhop o SRl b Ut TSR Bolal iy § Bt Bnysiiare i BrotBRies
to a Witdbeen2 @80 PBA. ovEexwassh@ gt tolisgs gatehpadsdiur rchadiel tky 1 32@emrentoaddue

r esol uti. 1,2 _nma h ling rate S Hz. After the PDA he
(T oo vl enbiafi AR nd B1OBERS (ool otorIRE nGaSuliBionSIAGH ahd'fo Eft of

f ol | owiRg tlraugmeher potagsiiem pelemselse Thas 0 thes iRb daheent@tien 2n Otheosmpeshatent, igai n

500; ti 0. ec:. n | zer , l.i,ng; it 5

Sanp! e SRar N3] @he oS ol BRI Bh el 0 Ruu iy Bibbo HiE R pRers.
spédt r ortd everbaiculbeded okittowiongopadsariefee sdepdaizatiorgeA  fedlici@0®mfaRin . the
polarity; Liive; t.. ce | o t] - Q.5 o

"ot or s cloPRRbt Y Raet HoloBbiR ot AR Rngion' d gRad sk The Ko pdffeoyn o
| ens O.ife Miperstantoestreegsuitbudi(g an Aesod Aasorptiont 8pgetrdd@teC. ; cone gas 100

L/ Hr; desolvation gas 800 L/H; LM 1 Resolution 15; HM 1 Resolution 15; ion

energy 0.5; nmultiplier 500 V. The conplete systemwas controll ed by
Mass| yiBH@ célls, dxpersisthg@ithentat 108 rkadHeyer NERG idBpehannelrmtersy c\fltu@dves)37°Crags Bed. H'

15  Prior to the experiment cells were seeded in 96 well plates (Corning, New York, USA) and
cultured for 24h. Medium was discarded and replaced by 100ul Rb buffer (10mM HEPES pH
7.4, 5mM Glucose, 5mM RbCI, 140mM NaCl , 2mM CacCl,, 1mM MgSO,) per well. After 4h
incubation the cells were washed three times with low potassium buffer (10mM HEPES pH 7.4,
5mM Glucose, 5mM KCI, 140mM NacCl, 2mM CacCl,, 1TmM MgSO,). Compounds were dissolved
20  in 75l low potassium buffer and added to the cells. After 12 minutes cells were depolarized by
adding 75uM high potassium buffer (10mM HEPES pH 7.4, 5mM Glucose, 145mM KCI, 2mM
CaCl,, 1TmM MgSOy,), followed by additional 15 minutes of incubation. The supernatant was
transferred in a 96 well plate and the Rb concentration was measured using a ZEEnit Atomic
Absorption Spectrometer (Analytik Jena, Germany). By comparing control vs. depolarized w/o

25 compound, the ion channel inhibition was determined. Measurements were done in triplicate.

Experimental data (% Kv1.3 inhibition at 10 M) are given in the table in ‘Example 5 (below).
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Instrunent: Alliance HT 2795, Waters Photodi ode Array Detector 2996, Waters
ZQ Single Quad, Waters /m cromass PL-ELS 1000 Lightscattering-Detector,

Pol ynmer Lwb2olowepsapanet ers: Col urm XTerra M5 C18, 2.5 mcTEP2009466336M

Wat ers | 0 x 2.1 nm Witers Solvent A
0.01 M%‘gl'éﬁ %E@[&%@ oni r|Ie v%nt B acetonitrile

G adi entproflle 100 % A1 mn isocratic 100 %A -6mn->100 % B (IiNrBear
or non |limgear gradient, curvegy4) 100 % B 2 mn i ratic .ﬂﬁzo % A I N-
100 % B (Iinear gradient) 100 % A 1 mn isocrati Stop ow
(m /mn)y 1. i Bash.P dresa/ol m ) '§HPI§IP)H§ra . St aMeOHV\aveI e gth (nm
205 End{(\Wav Ie_t‘h_(_ﬁj 35Q Res Iutlon IlngMg@ﬁ’e (spectrals)

1. 000 Ac Sitiogn—-S0p Ti ne n) 9.00 par an}i‘{ ers: FU%EEI on 1 tion 2
Pol arity"ES+ ESCapi | | ary g, t-Boc t-Bot
1 2 3 5
Cl
AR Q R ° (R Q R
N >\N, >\_N,
CDI o HCI, Et,0 o 3 o
DMAP - . -
MeCN DIPEA, AcCN
70°C N .
)\I N (HCI)
t-Boc 7 o
Ry

compounds 9 - 40

Hexahydro-(1H)-azepin-4-one 1 can be synthesized from the commercially available piperidin-4-
one as described (Roglans, A. et al., Synth. Commun. 22, 1249-1258, 1992; Ashwood, M.S. et
5 al., J. Chem. Soc. Perkin Trans. |, 641-644, 1995). The amino group in 1 can be protected with

a protecting group, such as the fert-Butyloxycarboyl (t-Boc) or benzyloxycarbonyl (Cbz) group to
give a compound of formula 2. Preferably, such a protection is carried out in the presence of a
base, such as agueous sodium hydroxide or triethylamine in an inert organic solvent such as
dichloromethane or methanol. The carbonyl moiety in compound 2 can be epoxidized to afford

10 the epoxide 3, applying trimethyl sulfoxonium iodide in the presence of a base, such as sodium
hydride. In this way, the pure epoxide 3 can be obtained in 4 steps from 4-piperidone without
the need for any chromatographic purification steps.
The title compounds can be prepared by aminolysis of the spiro-epoxide 3 with amines of
general formula 4, followed by ring-closure of the formed aminoalcohols 5 using a carbonylating

15  agent such as carbonyldiimidazole (CDI). The presence of a small quantity of DMAP (e.g. 5 mol
%) is preferred in this particular reaction to catalyze the conversion to the spiro oxazolidinone
derivatives of general formula 6. This ring-closure reaction—wherein a [4,6]diazaspiro-
undecane spirocycle is formed—-in general proceeds more sluggishly in comparison with the
analogous reaction for the formation of [4.5]diazaspirodecanes (Caroon, J.M. et al., J. Med.

20 Chem. 1981, 24, 1320-1328). Preferably, traces of remaining starting material 4 are removed
from the aminoalcohol 5 in order to increase the yields of the conversion of 5 to 6. The resulting

spiro oxazolidinones 6 can be deprotected by acidic hydrolysis of the -butyloxy carbonyl group,

15



(kV) 3.50 3.50 Cone (V) 25.0 25.0 Extractor (V) 5.00 5.00 RF Lens (V) 0.1
0.1 Source Tenperature (0C) 130 130 Desol vation Tenperature (0C) 250 250
Cone Gas wbamo{dsétddn) 50 50 Desol vation Gas Flow (L/Hr) 400/ep0@9lobisse

Resol ut iaerdimg comspundsiof gerssplfeinstia 757 ompogng ghaenesd! iRFmoias? eamsbaRactesl i er

(V) 375 ey %&ﬂatﬁ%oéé{e%pgu&%' AP éﬂ@rﬁh&l{rﬁfﬁfi\%ﬂof{%ﬁﬁ@al frrmuld-8%olgileds Scan

Del ay (sec) 0.3 0. SD _paraneters: Evaporator C) 80 Nebuliser (0C) 80
Gas FI owosenpd of irnruiad. Buak & spactips isdyrefersbiyariedout iPpARTRCEINE sYentBYFIODS
I n vitr gl ahiddkk f ' R St

determ (r)]ag e{}ﬁke&ﬁ-@rbqrr@g iqr%’%/n%fo?gtgté i%g?%rr%@n C ?rﬁﬂgﬁga@g‘%ﬁgﬁﬁtfﬁ&?ﬁi&cel I
menmbBPandhe figeraied|hydigehigrie acidubi di um (Rb) can be used as a substitute for
pot assi um due to conparabl e physi co-chem cal properties. Adherent CHO cells
over-expressing the voltage gated potassi um channel Kvl .3 were |oaded with

Rb. Depoltgrselastipn Af Be perfistiae Fyrghetisaacadyrassianends on facioes iavastsitheracdieddn s
and to ghd bXsueh as the compatibility of functional groups with the reagents used, the possibility to
use protecting groups, catalysts, activating and coupling reagents and the ultimate structural

10 features present in the final compound being prepared.

Pharmaceutically acceptable salts may be obtained using procedures well-known in the art, for
example by mixing a compound of the present invention with a suitable acid, for instance an
inorganic acid or an organic acid.

15
EXAMPLE 4: SYNTHESES OF INTERMEDIATES

t-Butyl hexahydro-4-oxo-(4H)-azepine-1-carboxylate (2). hexahydro-(4H)-azepin-4-one
monohydrochloride (30 g, 200 mmol) was suspended in methanol (200 mL) and cooled to 0°C.

20  Sodium hydroxide (8.02g, 200 mmol) dissolved in water (20 ml) was added dropwise. Di-tert-
butyl dicarbonate (Boc anhydrjde) (43.76g, 200 mmol) was added portionwise and'the resulting
solution was stirred for 16 hours. The methanol was evaporated and the residue was dissolved
in diethyl ether (400 ml) and water (200 mi). The organic layer was washed with water, dried
(MgSO,), filtrated and concentrated in vacuo, yielding crude 2 as a brown oil. Subsequent flash

25 chromatograpic purification (ethyl acetate/petroleum ether) gave pure 2 (42 gram, 93%) as a
pale yellow oil. 1H-NMR (400 MHz, CDCI3): § 1.45 (s, 9H, tBu); 1.70 — 1.82 (m, 2H), 2.54 —
2.66 (m, 4H), 3.55 ~ 3.65 (m, 4H).

t-Butyl 1-oxa-6-azaspirof[2.6]nonane-6-carboxylate (3): to a stired solution- of

30 trimethylsulfoxonium iodide (56.1g, 255 mmol) in anhydrdus DMSO (150 ml) was added a
mixture of NaH (18.5 grém 1.5 equiv., 60% in mineral oil) under a nitrogen atmosphere. The
mixture was stirred at 65 °C for 1 hour, whereafter compound 2 (32g, 150 mmol) was added as
a solution in DMSO (10ml). The mixture was refluxed overnight under a nitrogen atmosphere.
The éolution was allowed to reach room temperature, water was adde& and the mixture was

35 extracted with diethyl ether (3x200 mtl). The cambined organic layer was washed with H,0, with
brine and dried- over Na,SQ,. The Et0O was evaporated to yield 82.1 gram (32g, 95%)
compound 3. "H-NMR (300 MHz, CDCls): § (ppm) = 1.45 (s, 9H, BOC); 1.50 — 2.10 (m, 6H),
2.60 - 2.70 (m, 2H), 3.5 ~ 3.60 (m, 2H). ’

RECTIFIED SHEET (RULE 91)
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Rb t hrough the potassi um channels. Thus, the Rb concentration in the
supernatant is proportional to the potassiumion channel perneability. To

i denti fy ywohasgistschannel bl ockers, cells were incubat edTwprbéoeesspeounds
bef ore depol ari zation. A reduction of Rb in the supernatant indicated the
presence of a potassiumion channel bl ocker. The Rb concentration in the

super nat-tBinyl vvé-shydmu4-£{&-uphegylathym:mwbﬁméths/ljrmaiemalnwbbxmm e(5a)CH®iroeI S
expres
Sr8 Soenget g [Kils ieh. 2o Moy Sn@IRPERT AR/ ERGL AR YRI Sx i A4t nfihon
( Cor ni m@r% N@aoohé%d lkn nggA)L Med)(l—tszcur ad d/or THwboluﬁmﬁwumsmed dt snﬁw dﬁRghg?rmd
re ,
oo e EacBilies troatorsiv SRS RSt ofr: R BVl TR REauT o AE s 1 s
\é\;/ere washeashtiateded Vasuesomidilizal el polﬁﬂmjsbwmlhufg@rco(lmwcol-dﬁﬂﬁﬁgdrpbhy7(éluerﬁm\/l
ucos ounds were
G oot S tEOH 95/ T Rk cafPBUAT 7 720000 h05R Bt ne cor 1 e S Al Ter 12
m nutes cells were depolarized by addi ng 75mM hi gh pot aSSI um buffer (10rM
HEPES d vl I foll db
hadi ci St s SR AneR GRS L - AR S P R B Eetoxy At B 7 o
231wel Itsoplltuarh ef B?WZ@QORhmrﬁ@nme‘{ﬂtO(k)athL anhygasusaSNrness teatag with 2825 grfm\t (?rﬁ' C
Sor 1 O eclro n | en contro VS.
oo g Ry S Rt be ot 4kt e e T PRS0 S G o Bh ¢ ilgbifere
!\/Eﬁfsg_r tG'_IhiEnt(ﬂltjwmil(r)&/adOalbWeﬂ tor ICD(bII mabtmﬁueﬁxpempa@mral ardattee (Sadied mikture WaSI\/PLE
I NNl DITIEON ar e Lven, | e
3" CeeRArT AT e e oo e PUatss R aiGa ! hromatberathy
H) - azepCH>@/BtGH 9823 Heyisidad Bes)lgmml (8%.0%) bheoraoumereal al | y avai |l abl e

pi peri di n-4- one as described (Roglans, A et al., Synth. Conmmun. 22,
1249- 1258, 1992: Ashwood, MS. et al., J. Chem Soc. Perkin Trans. I,

641- 644- [(Rp%ﬁenjmﬂhyt]:nmags mmaziatsptropmyubdecprrmZMtaeWaM tth a pmsneeeibh ngf
o oup CBTGPVET 88 L b eRam Py R 03T b ibete I SRS BYGRERE R &
carri edioxabe i (MOt dAD. Phes@ixaee cmasa shase,at ACC asd aghsuenthodorund hydra:txtodm or
triet h¥e|zr%gérgﬁjreiz.nl'oatﬂelrrﬂ>%tue v% anéed ds&lgr%methsa%%rb&? ml) and the solution was washed
20 with NaHCO3 solution (5%, 100 ml). The water layer was extracted with DCM/MeOH, 9/1
(6x100 ml) and the combined organic layers was washed with water. The organic layer was
evaporated to dryness to give compound 7a-HCI (12.2g, 76%) as a white solid, used in the next
step without further purification. "H-NMR (300 MHz, (CDCls): & (ppm) = 1.55 (d, 3H), 1.6- 2.3 (m,
6H), 2.9-3.25 (m, 6H), 5.25 (m, 1H, CH), 7.2-7.4 (m, 5H, H-arom).
25
3-[(S)-1-phenyl-ethyl]-1-oxa-3,8-diazaspiro[4.6]Jundecan-2-one 7b: was prepared in a similar
fashion as 7a starting from spiro epoxide 3 and (S)-(-)-1-phenylethyl amine 4b.

Preparation of the optically pure diastereoisomers of 7a and 7b
30 Compounds 6a and 6b are mixtures of two diasterecisomers that were separated by chiral

column chromatography. The protocol (“Method A”) for the R-mixture 6a was different from the

protocol (“Method B”) used for the S-mixture 6b.
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di chl oronet hane or nethanol. The carbonyl npiety in conpound 2 can be

epoxi di zed to afford the epoxide 3, applying trinmethyl sulfoxoniumiodide
in the prgeenmasedsoa base, such as sodi um hydride. |n tlpcs/prayo/obdsss pure
epoxi de 3 can be obtained in 4 steps from 4- plperldone W t hout the;need for
any chromatographic purification steps. The: t®tl e conpounds can be irepared

by am nolysis of the spiro-epoxide 3 w t} m\‘lof gener al
foll owed by ring-closure of the fornmed noal ols 5 using

car bonyl ati ng @gent such as carbonyl dii mtazole (CD). The pr ce of a
smal | quanfity of DVAP (e.g. 5 nol 9% ig preferred in this paltigular
reaction t g e the conver 0t SRl tR10xazolidinondiderivatives
of generalof 6. This ring‘closur®Xeaction-wherein a 7a, conf 1

[4, 6] di az p roundecawéﬂﬁﬁlro cleis f d- in general proceeds nore

sl uggi shl t he anal ogous reaction for the formation of

[ 4. 5]d|@§ plrodecanes Caroom\ J.M et al.,RJ. Med. Chem 1981, %4,

1320- 132 Preferaﬁﬂiméﬁr%bes oni 1y rting materiak 4,@&6;}ennved
from t he -agt noghcohol 5 in order to inc ’féfiﬁe yretds—ef th %? si on
of 5to 6. The resulting spiro oxazoli @sabnes 6 can be deprot ed by
acidic hydrolysis of the f-butyl oxy cafbofhyl group,a or ng cpnpgun s o
genera ormu a . onpoun O genera ornu a e reac e wwth a a | ati ng
agent such as an acid chloride derivative gf, general fornula '8 t e, @hye a
conpound of forrmula 9. Such a reaction ?s preferably carried out in an

i nert organic solvent such as acetonlf%(]e in the presence of a base such
as DIPEA or triethylam pe in order to scavenge the |iberated hydrochloric
acid. The selection of the particular synthegtic procedures depends on
factors known to those skilled in the at ¥u as the compatobi \j t f
functional groups with the reagents used-nth ssibility to e ecting
groups, catalysts, activating and coupl? reagents and the Bist mate
structural fgatures present in the fin conmpound bei ng prepfared.

Phar mace 'QEL{E;acceptable sal tai ned using proc es

wel | - known i n art, for exanple byosi xi n§ & ¢onmpound of tHe present

i nventionith a suprirabl e acid, for instance an inorganic acid or an
organi c aci a,.
N

Chiralpak AD S
O=< Heptane \ o
O Ethanol

6b —_— N

H

6b, conf 2 7b, conf 2

Method A for mixture 6a.

A 33 g/L solution of compound 6a in acetonitrile was separated into the diastereomers 6a,
5 (R,conf 1) and 6a (R,conf 2), using a preparative HPLC system. The preparative HPLC column
(250*110 mm) was packed with Chiralpak T504® 20 pym as stationary phase, and was
equilibrated at room temperature and eluted using acetonitrile as mobile phase (570 ml/min).
The load for the PrepHPLC-column was 0.07 %m/m, and the run time approx. 10 min. Detection
was performed using UV at a A of 220 nm. The separation was checked by a chiral analytical
10  system based on Chiralpak IC® 5 y (250*4.6 mm) and Methyl-t-butyl-ether/ethanol mixture
(95/5 %V/V, 1ml/min) at room temperature. Detection: UV, A 210 nm). The retention times from

the analytical system were 9.7 and 11.8 min respectively.
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EXAMPLE 4: SYNTHESES OF | NTERVEDI ATES t-Butyl hexahydrq'
4- oxo- (4H) - azepi ne- 1- car boxyl ate (2): hexahydro-(4H)-azepi n-4-one
nmonohydr owbl2010/08684030 g, 200 nmol) was suspended i n net pamaP2¢08066s838.) and
cool ed Method@ for Boitureivy dr oxi de (8. 02g, 200 nmmol ) dissolved in water (20
m ) was added dropw se. Di-tertbutyl dicarbonate (Boc anhydride) (43,76q,
200 mmdisingna PrerpialivepdPLE Sisiese aa{% ol solktian, ek 6 in Bentars/shanglsmityre r(EQ!38 or
3_6 Pﬁulr%wtv‘[ hﬁhﬁg%&@a@h inake %ﬁ%ﬂé}éa«hg% aaQs;dTaﬁﬁr) %ﬁhcw(wlasmgj.s&@ p@@a'{]aaiée

i et hy er and wat er . rgani c | ayer. was she
G th neE Solnindd 2ot was paradin Calarab AnS 25 incer £ KNS PIRRERGR ng
Crufe 2vaasequilivroted and elufed sk qoant tefrpesdiurehusing ttioeg naghile phase fhepddniedsthémdi hy |
acet at LAl . 0 & L.
1H NMVR ?%B W W%")’) gﬁ%%@‘#@%ﬁé@g&g%ﬁ%@aé 9.294M meangﬁ&‘% i @?L’-
2. 66 (rappa) 12 rginsPetediopwasnpertprnedtbyBisingi UV at a A of 220 nm. The separation was
1- oxa- Qﬁ@é&é‘&pw alchiral 4 fear @s?é}-ﬁ %% fb‘hec}(i::‘iahiak,tA‘?DJ?’-I“’S "'535 (().'ﬁib*&.@' i) it 186

trimet hyl sul f oxoni um i odi de 6. , 255 1) i n anhydrous £"?10171)
s QUM AP 1SS GHOREan 0% 52 4 ) 84 TBATIAY rBUR S PSRHER ol MM B e
a not r agess fadmtdreldical Bysten wérere2 wad 82 minrresbeativddp 0C for 1 hour,
whereafter conpound 2 (32g, 150 mmol) was added as a solution in DVSO

10m)._.T | Xt fl d. i ght d It t ., Th
Sol ut | SiPlils SEPPIRALEN 5 FEULHIUAFT G Gh STt Pesrd, RGP R ana b (e 1L Fad
Irn'xt urqsmafaEWgacgftdbrﬁgbb dhaibg%ds]}etéserd;(sdm_ 0 awbye thetheorsiyht!FesisEbgaméc
ayer s . washed wi t. Wi ri ne_an rieds er s
evapor SRR gTe gy o A Buy SGedpmeBlngliza Yool and bty T
CDQB3) :(Scboafipaind £S,todfR). (s thitdtage3 @ abdluteGonfiguraiipn( afithés Hp, fuadding syatend wam
2H), 3. 5.- 3 ] E]E / Lt - |

4-|_?1ydron>§<)§/'-e %@F?%d g?}ﬁ%réﬁ%ét ﬁ%ﬁ#yﬁ%éﬁ%? %lﬁ% g%@%)g‘r‘]g%%%oxyl ate (5a)

spi roepoxide 3 (51 .5 gram 226 nmol) and (R)-(+)-1-phenylethyl am ne (4a,

57 68 iR EDISYVIHESEY BFAPEIF|C CEAPGINDYECH MO, 171 viv. The

solution was stirre Ctor ~The reaction was nonitored by TLC
(CH._3C| 27fst dcHclcomBlured &-hich THE syRReEs G8 dBkeietehelss are intended to further

illustrate the invention in more detail, not to restrict the scope of the invention in ahy way. Other

embodiments of the invention will be apparent to those skilled in the art from consideration of
the specification and practice of the invention disclosed herein. The specification and examples
must be considered as.exemplary only. Synthesis of one specific example is described in full -

25  detail. All other preparations of the compounds 9 are performed in a similar fashion starting from
the appropriate reagent 8 (acid chléride) and the corresponding interniediate 7.

8-(3, 5-trifluoromethyl-benzoyl)-3-[(R)-1-phenyl-ethyl]-1-oxa-3, 8-diazaspiro[4. 6]Jundecan-2-one
31 (1R, conf ’1)). To a solution of compound 7a (1R, conf1) (4.5g, 15.9 mmol) and triethylamine
30 (3.3 ml, 23.9 mmol) in ethyl acetate (80ml) was slowly added and 3,5-(bi§ trifluoromethyl)
benzoyl chloride (3,44 ml, 19.01 mmol). The mixture was stirred for 16 hrs at room temperature
after which ;cime TLC 'anaiysis showed completé reaction to one broduct (TLC eluent:
DCM/MeOH, 99/1, viv). Water was added (50 mi) and the water layer was extracted with DCM
(2x 100 mf). The combined organic layers was.washed with water (100 ml), dried on MgSOQ, and
35 evaporated to dryness. The residue was purified by slica gel column chromatography (eluent:
DCM/MedH, 99/1, viv) to givé compound 31 as an ail (7.7g, 91%). LC-MS: room temperature
2.2 minutes, [M+HJ* 515.1
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concentrated in vacuo on silica and purified by silica gel colum

chromat ography (eluent: CH2CI 2/ EtOH 95/5) to yield pure conmpound 5a (729,
90% as anoQolo/oeckssBut yl PCT/EP2009/066836

3[(R) - Jdqum&-.gﬁ h;ye'ﬁ%gaéﬁé%hﬁ’ ﬁ'{ azaspiro[ 4. 6] undecane- 8- car boxyl ate (6a):
a solution o %a ? d, 13119) f ¥h 1400 m . anhydrous MeCN was treated

w t h 50h25algroane (cotfigusatenudfy formpowaisb2®$P dandnBdd@ olvas @€@rminad doys Vibratedaf or
40 hrs 70C. itro nosphere. The i s, al J. t.0 cool
Co oo eEl Dihpsich, FcB LPORE F LIRABAS' SheclieaBD it ORNIOE difHER R 10
on sil inndeqdd's abbabams diukefivasl pgirti diiceldripypotarized anfgaeéd chadiativat dheapblynique
(CHCI 2/ H 98/ 2) T‘]t]' i el.d 6 r <T(0.90 0 6a. ..
LT8R 2ol e birudlid HeBHERE P10 QleBiaciBy i a8 AR Rensity.,
suspendginantiahers gigibideoticdhl R Kdectra dput pasitell signed WelespeCts. THe) VORSpadded ot 4M

sol uti r | ori i d i i ne. X ] i d
. acode i BUSER Flie foBg b Sob dehuS PR B PET TR L PR T 2 s
added dindlthloyatet $pectra (B6 Gbedllitearuafiglreticotan be assigreedW@leatcaliandh ENglHESNg

sol uti 59 0 Thg,water |ayer was extracted with DCl WWMeOH, 9/1
(6x100%%"l§s’ jﬁ’l L h%dvc%ﬁ%rneé organic |l ayers was washed with water. The

orggnic layer was evaporated to drynesg’to
76% as a white solid, used in the pgext

1H NVR (300 MHz, (CDCI3) : d (pp% =

'(quncorrpound 7a-HC (12. 29,

p wthout further purification.
. (d, 3H, 1.6- 2.3 (m 6H),
2.9-3.25 (m 6H), 5.25 (m 1H, —N * R27.4(m 5H, Haronm.
3-[(S)-1-phenyl -ethyl]-1-oxa-3, 8li agaspi ro[ 4. 6] undecan- 2- one 7b: was
prepared in a simlar fashion as starting fromspiro epoxide 3 and
(S)-(-)-1-phenyl ethyl amine 4b. pPré&paratiomof the optically pure

di ggt ereoi soners of 7a and 7b Conpoupds 6a and 6b are m xtures of two

di ast er eoi somers that were separail by chiral colum chromatography. The
protocol ("Method A") for the &&= xture 6a was different fromthe protocol
("Method B") used for the S—m'xtu.RMsthod A for mixture 6a. A 33 g/L

solution of compound 6a in aceto | e was separated into the
di astereoners 6a, (R conf 1) and ¢ R, conf 2), using a preparative HPLC
system The preparative HPLC col um

20 C*: configuration (R or S) of carbon atom to which Ry and R, are attached
C**:  configuration of the quaternary spiro-carbon atom: * = diasterecisomeric mixture;
1 = configuration 1; 2 = configuration 2, R=R and S = S.
Physicochemical and pharmacological data were obtained using the the protocols given above.
R; = LC-MS retention time; MH* = MH" found, M = LC-MS method (H or W), % = percentage
25  Kv1.3 inhibition at 10°M

N

9 H H - 0 - 1 a-naphthyl 5.75 | 415.35 H 37
10 H H - 0 - 2 a-naphthyl 5.75 | 415.35 H 89

11 H H - 1 [4Cl | £ a-naphthyl 5.94 | 449.11 H 84
12 H H - 1 | 4-Cl | 1 a-naphthyl 5.94 | 449.11 H 80
13 H H - 1 | 4-Cl | 2 a-naphthyl 5.94 | 449.11 H 54
14 | CH; | CH; - 0 - 1 a-naphthyl 5.91 | 443.30 H 41

15 | CH; H S 0 - * | 2] 3,5-diCF; | 232 | 515.20 | W 81

16 | CH; H R 0 - * | 2] 3,5diCF; | 220 | 51510 | W 77
17 | CH; H S 0 - |1 3-Cl 5.62 | 413.14 H 75
18 | CH; H S 0 - |1 3-CF3 206 | 44727 | W 75
19 | CH; H S 0 - |1 4-CF; 5.83 | 447.09 H 100
20 | CHs H S 0 - 1 a-naphthyl 5.73 | 429.20 H 82

21 CH; H S 0 - |1 3-OCF; 212 | 463.22 w 98

22 | CHs H R 0 - |1 3-Cl 5.64 | 413.19 H 68

23 | CHs H R 0 - |1 4-CF; 5.83 | 447.21 H 72

24 | CHs H R 0 - 1 a-naphthyl 5.75 | 429.25 H 79

25 | CHs H R 0 - |1 3-OCF; 213 | 463.22 w 78

26 | CHs; H S 1 [4Cl | £ | 2| 3,5diCF; | 7.49 | 535.07 H 55

20



(250* 110 mm) was packed with Chiral pak T504(r), 20 nmm as stationary phase,
and was equilibrated at roomtenperature and eluted using acetonitrile as
nobi | e prweaofoﬁ)wmm /[ mn). The | oad for t he PrepHPLC—coh:amm@s/oQgsea %m m

590 nfJhel Glbar ol op Bab babdilar o I
Chi r al p& ab 1E E’) H A (%‘,3*4. ”1% } mﬁg u e
(95/5 w/§ 5 ﬂn 3¢S £ bl terpe : T!J.?s
retentio s rom h%as%(l—,tt_l_ea g

respeci_l_a‘él_/ﬁ’t off B £R, xture X e,mﬁa;W
g/L so up?oh CHst | 6l i h RehtAnb/ &t hamdl ] A | r a%d
in theldBdst &GHsomGHs 6h- (5 EohftG! 68 (3;5rd)'9F3>\ 6469 [1962:1% At iHe |HPIfC

(il

col urm | (3%0t BHanmy Haat $atkbd| diGin| chil Al pA6-di6Fe)| 6% mb4k1s |sthht iloflry
phase an@®waLHeqhi H br a®el hnH4eflut & b2 I 8GdiCEReBflurle54%1hg thhe [notfi | ¢
phase hep@anehet hatbl | (70/ 30 pav/-V, | 270 nPmarhthyl The S1%Pad 4833 he H 92
PrepHPLGECol With vadl 0] Ry ®n and thRrud |t idveyanepr|/ok’>782 #9420 Det¥ct/i on was
per f or ped8 by Ghi hgHUV| &R a 0 pf -220 Sim 1The-eyayer at i1oAT vie40&eckdM by a
chiral | aB%l ytGHzal $lyst e paBed on C8 riall palk3-eyand( r)) 1.7 m 4@ 4. VNmp) and
t he sanme40obiGHy phabke| (Slefe@t| on UW,RI| 210 Regan@ 1| M 75m [n4@2D rloMh -
tenperature. The retention tinmes fromthe analytical systemwere 5.2 and
8.2 mn respectively Finally, deprotection of the internediates 6a

(R confEXAMPLE 6 RPHARNMACBUTICM. PREPARATJONSd (S, copf2) was established
anal ogously as descri bed above for the synthesis of the diastereoi soner
m Xsur &r @anuedesébcbmpghr\c& @fdﬂpmmdss) g foRnclatel. itfo ptnatmaBeutioaf &)mﬁcmho?]b

(S. confl and onf p st age E)he ab Lute conf uration of t
5" Lol P QT EtHebimore o o, E1vEH bR BR bt BoNBRe Bt PRy mre
nanmed @lahmerarlgz@pémﬂ@bompaiﬁrﬂis Eﬁ@&ﬁdﬂwéemSYWéiESESh%aS@Eﬁan&nWm& The

FDect PR R MG e B, e e PR R AR, WU R
scope @hrdnieral soheivhs osintmengnicresmys arfd Hels), sopmoditomsy, Susfentioes,i andesthéromped | |
be 8 pp%lscpose(ri Re;[erl]no%(raarsekelqdpla(raednt Itona tpgresoﬁrskllléé %Whg gH%r'ognetrh%tslpgclﬂceftlon and general
knowledge in the art. The active ingredient for instance, may also be in the form of an inclusion
complex in cyclodextrins, their ethers or their esters. The compositions are used for oral,
intravenous, subcutaneous, tracheal, bronchial, intranasal, pulmonary, transdermal, buccal,
rectal, parenteral or other ways to administer. The pharmaceutical formulation contains at least
15 one compound of formula (1) in admixture with at least one pharmaceutically acceptable
adjuvant, diluent and/or carrier. In embodiments of the present invention, the total amount of
active ingredients can be in the range of from about 0.1% (w/w) to about 95% (w/w) of the
formulation, such as from 0.5% to 50% (w/w) and preferably from 1% to 25% (w/w). In some
embodiments, the amount of active ingredient can be greater than about 95% (w/w) or less than
20 about 0.1% (w/w).

The compounds of the invention can be brought into forms suitable for administration by
means of usual processes using auxiliary substances such as liquid or solid, powdered
ingredients, such as the pharmaceutically customary liquid or solid fillers and extenders,
solvents, emulsifiers, lubricants, flavorings, colorings and/or buffer substances. Frequently used

25 auxiliary substances include magnesium carbonate, titanium dioxide, lactose, saccharose,
sorbitol, mannitol and other sugars or sugar alcohols, talc, lactoprotein, gelatin, starch,
amylopectin, cellulose and its derivatives, animal and vegetable oils such as fish liver oll,
sunflower, groundnut or sesame oil, polyethylene glycol and solvents such as, for example,

sterile water and mono- or polyhydric alcohols such as glycerol, as well as with disintegrating
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the specification and practice of the invention disclosed herein. The
speci fication and exanpl es nust be considered as. exenplary only. Synthesis
of one spgoi2biomwegeganpl e is described in full detail. Al h:cqmpg(mgm@par ations

oo oo ATB U tcath BENE AR sl Rathelih bRk MATn S BELI SOl LRTUERS!

8- (3, fumarate and polyethylene glycol waxes. The mixture may then be processed into granules or

o] unae SIS B RS FEE8Iel s by Monpiel G it §8‘§p§uﬁdd¥22?iﬁ”8£ﬁm

(4.5g, 15.9 mol iethylamne (3.3 in ethyl acetate
(80m ) was sl ow )In ght L el benzoyl chl ori de
(3,84 nm, 19.01 G@VIPOUNLE1GN xture was stirredi®or 16 hrs at room

t enper ature aft eCellhioséy nicroerystallingnal ysi s shoded conpl ete reaction to one
product (TLC el uéiltconDoMdeeDmedd9/ 1, v/v). Wat#® was added (50 m) and the
wat er |ayer was Stearmeteed with DCM (2 100 m ). 10he conbi ned organic | ayers
was. washed with 1y (100 M), dried on MySO4 nd evaporated to dryness.
The residue was purified by slica gel colum c%r omat ogr aphy (el uent:
DCWWMeCH, 99/1, v/v) to give conmpound 31 as an oil (7.7g, 91% . LC Ms: room
t enper ghdlcBmporedts B Bienddd\ifdl conpleaskd E@%Fﬂnﬁétﬁ&s%ﬁgﬁ%e(dﬁ%?,o mg

91) Determ nati on of the absolute chirality. The absol ute confi guratl on of
conpounds 29-32 and 37-40 was det erm ned by Vibrational Ci rcular Dichroism
VCD is a ty P fi in
a nol ecul €' gﬂg%sg\)r@bh%%g‘eﬂ@n ??Q% We@ﬁ%gu |fF| 56%% gér?ggwei"ﬁg%%?e ’

r adi at ibgfere Priagtreixedchiqisemcoiebnnlaton. Hélesaqtlmmgredlerﬁpmvfalw by mied With each

spestr Q;?r?e‘?p%f&‘etd% trﬁu&@ whR & ﬁ@-a&ﬁ@%\ éd4ér§t¥to %ﬂﬁ%tfb%‘[ﬁét?ony' el d identical

| R spectra but opp S te y signed VCD spectr a. CD spectrum of the
COWPOU'S%f Lﬁé@%é&ﬁgﬂgpr%é‘r%kjt%ltﬁ LH&B% ‘%'onfa Y ritktdre @Vtr?é’%ﬁﬁ\?é ng
exper i mant cul at’e ctra, the a ute configuration can

assi gnéwr@ftm@tmoa&ﬁle inyRntiPRgiagembiang, Kiner, other %}L“’@Ble ve0gle, fogsoft gelajn @fpsules
confi gyrAl i Mtk %a?ﬁul@, nty CHARY & AER BPth‘@!”é&lk}e r88idn&: H%F(Fg@l%ﬁﬁ%gsgjlg*:

configuration of uat ernary ‘spiro-carbon at 0 = di astelreoi soneric
m xt ur gnay also contain the active |ngred|ents together with solid powdered ingredients such as

20 lactose, saccharose, sorbitol, mannitol, potato starch, corn starch, amylopectin, cellulose
derivatives or gelatin.

Dosage units for rectal administration may be prepared (i) in the form of suppositories
that contain the active substance mixed with a neutral fat base; (ii) in the form of a gelatin rectal
capsule that contains the active substance in a mixture with a vegetable oil, paraffin oil or other

25  suitable vehicle for gelatin rectal capsules; (iii) in the form of a 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.

Liguid preparations may be prepared in the form of syrups, elixirs, concentrated drops or
suspensions, e.g. solutions or suspensions containing the active ingredients and the remainder

30 consisting, for example, of sugar or sugar alcohols and a mixture of ethanol, water, glycerol,
propylene glycol and polyethylene glycol. If desired, such liquid preparations may contain
coloring agents, flavoring agents, preservatives, saccharine and carboxymethyl cellulose or
other thickening agents. Liquid preparations may also be prepared in the form of a dry powder,
reconstituted with a suitable solvent prior to use. Solutions for parenteral administration may be

35 prepared as a solution of a formulation of the invention 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,

reconstituted with a suitable solvent before use.
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1 = configuration 1; 2 = configuration 2, R= R and S = S. Physi cochem cal
and pharmacol ogi cal data were obtained using the the protocols given above.
Rl = LC MBorefomstdson time, M+ = M+ found, M= LC M5 rr\?tjmﬂzdobi/oarssw, % =
percentage Kvl .3 inhi Lon NE REPARATI ONS
For clini cal useA?SOcpcgﬂ‘pgeé o F‘? fo%rtﬂ%pre)gmﬁ'”)’e” e afororrrrﬂﬁﬁyg%? a”‘{ o Hans
pharnaceumhmagooenpmmw&cmﬂanemﬂﬂmhw&men@owmbmﬁaﬂbdnmmmmaﬂmbfahmﬂhnvanmbbn
becaus ontain c n. I i o]

i sol oSl oRerE Bl fele o P S nedP T Vb sSsh s o TRr G By B EREL G

i ncl udde vtaablhsaWstterchnemllalsesuk:alalsemsructnca';ss‘ut ese, (or Alotick rmghamrrrqorawlblediw a

sol ytigns [ oI S

sup;g)os%t%gér}rln%%n%l a 86‘ Sle(%ﬁéttmgr{ﬁe %{ﬂffmur%égg% s% oesgﬂ %r(rr%rleal%%utlcals groducts
appar enthi¢ho natiqee reflentss&pprbead hyn trtehegarncty bf manufaetw@,eusé | orasalerfoarmdnganer al
know eQ/gPenPQrg ar?i?n r?i%ttratlo}qh?hgﬁ% Xfefo}nq't%t?o% o'ﬂh &esérﬂ ri\l%ﬂﬁgri in TR m%lnﬁ%cﬁﬁe bi!
the form™o rlns hel ers or err
esters méﬂltmnmmq)m lu‘se cmiseaiung arsxmdltrbonn wh@h bloqkmga)fanktnm gaierbtiut ametassium

trache a ul .nona d cal

par ent %hgn or° ot He?d Ol S'r%g grgammﬁﬁmdar?mﬁé‘cap@r me?@fé m rI'IE)él %T'n%ﬁ%f%”
conbai o a&hedaaanﬂtcatlmeﬁmhmmjalcbm@urftmf atileast orle ¢ompmmdmf>fonmum W)tth aapatieefist
one ph i I CGERL b Vi t

embodi nuTR et re e RERR P S R Mt orS e RS G K T polddsium

i ngr edickatree! saneqbieed or dekiged.ange of from about 0. 1% (vv/w) to about 95% (w w)
of the formulation, such as fromO0.5%to 50% (W w and preferably from 1%
to 25% (W w) . In sone enbodi nents, the anmount of active ingredient can be
greater than about 95% (ww or |ess than about 0.1% (W w). The conpounds
of the invention can be brought into fornms suitable for adm nistration by
means of usual processes using auxiliary substances such as liquid or
solid, powdered ingredients, such as the pharnaceutically customary liquid
or solid fillers and extenders, solvents, enulsifiers, lubricants,
flavorings, colorings and/or buffer substances. Frequently used auxiliary
subst ances i ncl ude nmagnesi um carbonate, titani um di oxi de, | actose,

sacchar ose,
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sorbitol, mannitol and other sugars or sugar alcohols, talc, |actoprotein,
gel atin, starch, anylopectin, cellulose and its derivatives, aninml and
veget abl ewoi2of/®wegip as fish liver oil, sunflower, groungguiEresos®esase oil,
ponetQﬁ_qmg gl ycol and sol vents such as, for exanple, sterile water and
nono- or yhydri c al cohols such as glycerol, as well as with

di si nt egratl ngagents and | ubricating agents such as magnesi um st ear at e,
cal ci urh sAe:amDend sfddinuita §t)ear g fautamer steeecisothgnodryze phgineeelagiopthocopaledis

The m xtu cessed into granules or pressed into tablets. A
t abl et cagn E’E@r@ég’%ﬁg'kﬁ’g the ingredients below Ingredient Quantity
(ng/tablet) CO\/PClJND 10 10 Cell ul ose, m crystalline 200 Silicon dioxide,
fumed 10 Stearic acid 1P_ Total 230 Th oent s are bl ended and
conpressed to formtablets each i(g'!ln' 30 ng. The active ingredients may

be separately prem xed with the other/ %21 active ingredients, before being
mxed to forma formul ation. The dact'ive #ngredients may al so be m xed with
each ot her, before being m xed wiq he non-active ingredients to forma
formul ation. Soft gelatin capsul gs«my be Ryepar ed with capsul es contai ning
a mxture of the active ingredieqgts of the'invention, vegetable oil, fat,
or other suitable vehicle for sof | atin capsul es. Hard gel atin capsul es
may contain granules of the active ingredients. Hard gelatin capsules may
al so contain the active ingredienks toggfher with solid powdered

i ngredi ents such as | actose, sacc e, sorbitol, mannitol, potato starch,
corg starch, anylopectin, cellul ose_derivatives or gelatin. Dosage units
for¥rectal adm nistration may be prepared (i) in the formof suppositories
t hat contai Nvfteh@nactive substance mi xed with a neutral fat base; (ii) in

t he form of I t t t ubstance in
a mxture wi aﬂﬁ F@M (fén?lgaf %aér)%nf ?%ﬁtgﬁlﬂﬂoﬁbﬂﬁ frev  FENE.

unsubstltuted or substltuted with one or more fluorine atoms,

- nis 0 (zero), 1 or2,
10 - Rsis chosen from halogen, alkyl(C,.3), CF3, CN, NH,, NHAc, OH, OCHs;, or OCF;
- mis 0 (zero), 1, 2 or 3,
- Ryis chosen from halogen, alkyl(C,.3), CF3, CN, NH;, NHAc, OH, OCH3 or OCF3, or
(R4)m and the phenyl ring to which it is attached form a naphthyl group.

15 2. A compound according to claim 1, or a tautomer, stereoisomer, or a pharmacologically
acceptable salt of any of the foregoing, wherein Ry and R; independently are hydrogen or
methyl, niis 0 (zero) or 1, Rsis halogen, mis 1 or 2, and Ry is chosen from halogen, CFj,
CN, OCHjs;, or OCF3;, or (Rs)m and the phenyl ring to which it is attached form a naphthyl
group.

20

3. The compound according to claim 1 or a tautomer, sterecisomer, or a pharmacologically

acceptable salt of any of the foregoing, selected from:

(5S)-8-[3,5-bis(trifluoromethyl)benzoyl]-3-[(1S)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]-

25 undecan-2-one

(5R)-8-[3,5-bis(trifluoromethyl)benzoyl]-3-[(1S)-1-phenylethyl]-1-oxa-3,8-diazaspiro[4.6]-

undecan-2-one
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suitable vehicle for gelatin rectal capsules; (iii) in the formof a
ready-nade mcro enema; or (iv) in the formof a dry mcro enenma
f ormul at iwp 20f/dsggsneconstituted in a suitable sol vent | wet/EPré9f66836

ol ixira, CoReRR PP BTRRLRaERRL TR IS FeRPR T PetE e RiBILRYE ohe

cont ai ni ngnté@mnaZbnee i ngredi ents and the renmai nder consisting, for
exanpl e, of sugar or sugar al cohols and a m xture of ethanol, water,

or Cpar at | G R SR UMTSe Pt B U B EF R et B gl e,

sacbhar i nendechnezob@xynet hyl cel |l ul ose or other thickening agents. Liquid
preparations may al so be prepared in the formof a dry powder,

reconstit i £.h uj I | ven [ hQr se...Sol ut Lons for

bar ent er al oS E PR Bad skl ST Bl el H et RIS SRR f on o
the invention in a pharnmaceutically acceptabl e solvent. These sol utions may
al so cont #bR)-8&{Rbydniohemapyi]-3¢ ( 1)+ 1eptenylefityd slesxnaal, Badész aspich[4 6]ubdédanr2-nge

i ngredi ents. Solutions for parenteral adm nistration nay al so be prepared
as a dry i 5\ Ut 1 i tahl. I r e. Al so
o ovi ded Seeby i et eSS B SR B O 2 S O
parts' conprising one or nore containers filled with one or nore of the

i ngr edi ent(5S)e3-[Acyshabereogilii CI&d)- lemrgpgleittyl]droxak 3, 8 ugazaspiei.blundedapr2-ose | n
medi cal therapy. Associated with such container(s) can be various witten
materials such as instructions for use, or a notice in the form prescribed
by1a gdveArompbahd agpentiyg teegaimat bngaih2, erenpifaacbosiegicalyecoeptshik salbthereof,
phar maceutl g gl so BTN an BRI DAL ERal BHG S BiBRRLANA LY the agency of
manuf acture, "use; or sale for nman or veterinary admnistration. The use
of fornul ations of the present invention in the manufacture of nedi canents
for use i t e i { sh. bl gcki : | t t .3
pot assrturt GIRAU PectrdRR gDy halh & br At B A BT HE S5 plor
conpri se wheremdhe magionattoromttethal toHbe ajegen etwint yf thefoxezalmend cogls thaddpor of
at ,}east nd of fornula (1) to a patient suffering from or
sugéepti b@%P%S@n%gbndi tion in which blocking of voltage gated Kvl .3

pot assi um channel is required or desired. CLAl M5

6. A compound according to claim 1 or claim 2, or a pharmacologically acceptable salt thereof,

wherein the central quaternary spiro-carbon atom is the (R) or (S) enantiomer.

25 7. A compound of formula (v),

(R),

Kk

(v)

wherein Ry, Ry, n and R; have the meanings as given in claim 1, such compounds being

useful in the synthesis of compounds of formula (1).
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1. A conpound of formula ( 1) , or a tautomer, stereoisoner, or a
phar macol ogi cally acceptable salt of any of the foregoing, wherein: Rl and

R2 i ndepewdevidasssane hydrogen, deuterium fluorine, CF3pei/mebsplo6dsss -3) |

unsubsti tyt e with one or nore fluorine atons, nis O
(zero)t8 LA %}O unﬁ%?on’nh%ﬁo en from hal ogen, alkyl(C 1-3) , CF3, CN, NH2,

NHAc, OH, OCH3, or OCF3 - ms 0 (zero), 1,
hal ogen, al kyl (C 1-3) , CF3, CN, NH2, NHAI
the phenyl ring to which it is atta heI@Lf
conmpound according to claim1l, or a

or 3, - R4 is chosen from

~ (RBBH3, or OCF3, or (R4)m and
a naphthyl group. 2. A

r, stereoisoner, or a

phar macol ogi cal |y acceptabl e salt of ofz the for egoi ng, wherein Rl and
R2 i ndependently are hydrogen or . nis O(zero) or 1, R3 is hal ogen,
mis 1 or 2, and Ris chosen fromh agen, g' or OCF3, or (R4)m
and the phenyl ring to which it is (attaghed f Mma napht hyI group. 3. The

conpound according to claim1l or a oner, stereoisoner, or a

phar macol ogi cal | y accept abl e sal to% any of the foregoing, selected from
(5S)-8-[3,5-bis(trifluoronethyl)ben 8y|]-3-[(1 S)-1 -phenylethyl]-1

- oxa- 3, 8-di azaspi ro[ 4. 6] - undecan-R-/One
(5R)-8-[3,5-bis(trifluoronethyl)ben2gyl]-3-[(1 S)-1 -phenylethyl]-1

- oxa- 3, 8-di azaspiro[ 4. 6] -

undecan- 2-voeedidR), Bz, [Barkd Ri3$1ét/e§ ittid meamngat by Igveariz @idirh-13-sli¢ compounds being
R) - 1- phemﬁl eft rﬁ % S 10X a 8- di az | r?rﬁ' ES - undecan- 2- one

(59) - 8- [ 3."8°H| 0 tpg PYMNEHY H&VP)‘% UB(1 R -1 -phenylethyl]-1

- ox@8- 3, 8-di azaspi ro[ 4. 6] - undecan-2-one (5S)-8-[3-cyanobenzoyl]-3-[(1 S)-1
- phenylg_et WAJrﬁp}ouhg)é?fo?mgl'ad('viﬁ,zasp' ro[ 4. 6] undecan- 2- one

(Ry),

(vii)
N
wherein Ry, Ry, n and R; have the meanings as given in claim 1, such compounds being
useful in the synthesis of compounds of formula (1).
10

10. The compound according to claim 9 which is:

CH,

0]

15  11. Process to prepare compounds according to claim 1, comprising the steps of:

(i) protecting the amino group of hexahydro(1H)-azepin-4-one 1 with a protecting group,

yielding a ketone of formula 2:
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(5R) - 8-[3-cyanobenzoyl ]-3-[(1 S)-1 -phenylethyl]-1

- oxa- 3, 8-di azaspi ro[ 4. 6] undecan- 2- one (5R)-8-[3-cyanobenzoyl]-3-[(1 R -1

- phenyl et¥ipl2brolosesasa- 3, 8- di azaspi r o[ 4. 6] undecan- 2-one  PCT/EP2009/066836
(5S)-8-[3-cyanobenzoyl ]-3-[(1 ®) -1 -phenyl ethy$]-1

- oxa- 3, 8-di azaspi ro[ 4. 6] undecan- 2-one 4. A co und according to claim1 or
claim 2, or a pharnmacol ogi ca cceptabbe salt Yt hereof, said conpound
being an optically active en oner or diast oi somer. 5. A conpound
according to claim1 or clainm2, or a pharnmggol ogically acceptable salt

t her eof , wherein the car bon atam attached to t;he nitrogen atom of the
oxazol i none ring is the (R or enant i oner,. A conpound according to
claim1 "é)re‘?:cl’xé‘i“ﬁf‘@hwt%{‘ep‘?fé?r % é%?éﬁi’q’?P%%ﬁftf%’F‘éa Salt thereof, wherein
the central quaternary spiro-carbon atomis the (R) or (S) enantlorrer. 7. A
conpound of forrmula (v), wherein RlL, R2, n and_R3 have the neani ngs as
given in claim1, such conpounfls being useful t he synthesis of conpounds
of formula ( 1) .8. A conpo of formula (vir),wherein Rl, R2, n and R3
have the nmeanings as given iQ clpi MmI,”3uch canpounds bei ng useful in the
synt hesi s of conpounds of for a(1l). 9.Prot compound of formula (vii),
wherein R1, R2, n and R3 hd the neanings as given in claim1, such
compounds bei ng useful in the%ynthesis of conp%unds of formula ( 1) . 10.
The COWSIQUBMIr@%d&F af o tspro:é)apfm& vhcuias 3, hﬂvlth ﬁr@&m@f 4 (6f gxrrmﬁw &NH,, )
conmpounds agcor m conpri sing t he steps o i) protecting the
ani no grouff %ﬁe'%"éig 'ﬁ?%el—'ﬂm'ﬁ Yepin-4-one 1 with a protecting group,

yi el ding a ketone of formJIa 2: (i) idizing the ketone of formula 2 to
a spiro-epoxide of formula 3: iii) §R3, of the spiro-expoxide of
formula 3, with an am ne 4 of fe mul H2, wherein R represents the

noi ety: wherein R and R2 indepeﬁ ntly are hydrogen, deuterium fluorine,
CF3 or alkyl(G. 3) , R,

wherein Ry and R, independently are hydrogen, deuterium, fluorine, CF; or alkyl(C1.3),
unsubstituted or substituted with on or more fluorine atoms; nis 0 (zero), 1 or 2; Rsis
chosen from halogen, élkyl(C1.3), CFs, CN, NH;, NHAc, OH, OCHj3, or OCF3; mis 0
(zero), 1, 2 or 3, to yield a;'\ aminoalcohol of formula 5:

% RNHZ @ 6

Prot pmt
3 5

(iv) ringclosure of the aminoalcohol 5 in the presence of a carponylating agent,
catalyzed by DMAP, to the spir'o-éxazolidinone derivative 6

R
N Q % 0\>‘N,R
HO 05

Deprotection 0
DMAP —————
—_—

Prat Prot H

(v) deprotecting the spiro-oxazolidinone of formula 6, yielding a compound of formula 7.

RECTIFIED SHEET (RULE 91)
27



unsubstituted or substituted with on or nore fluorine atonms; nis 0 (zero),
1 or 2, R3is chosen from hal ogen, alkyl(C 1-3) , CF3, CN, NH2, NHAc, OH,
OCH3, or Wbhgioissdss O (zero), 1, 2 or 3, to yield an ampoealread@bessd
formula 5: (iv) ringclosure of the am noal cohol 5 in the presence of a
caroonyl ati ng agent, catalyzed by DVAP, to the spiro-oxazolidinone
der i vatiRveheés poeqeset acbrding (o )clalmp bt edeieirg shhle psypeatiog ogragplis dihosare faim a
fornmula 6 ' ' la .7 | ED SHEET ( RULE 91)12.
The pr oce%%&g@%géragllgonngl @%%??ﬁ%ﬂtg%g}rﬁgﬁw (ts'%lgicEf rélgofecti ng group is chosen
from a benzyl oxycarbonyl (Cbz) or a te/f-butoxycarbonyl (f-Boc) group. 13.
A nedi nt, .conpr.ising.a comound according to_any on f the clains 1-6,
A R T R e S S e e RO T R T
accor di ngptiasmangloginglycfccepteblelsait therdofl 1, to prepare a pharnaceuti cal
conposition for treating diabetes, psoriasis, obesity, transplant
rejection, and inflamuatory neuropathies, including T-cell nediated
aut oi nmén¥sedio$ eaameposingd hcasdinhdommy ond dithdclaimss1-dndtonprepargl eplsarhacedtical
15. A pharnmaceutical, c ositi.on conprising, at |east on har eutjically
accept abl oA on,Tor (rFaUH Fatetds. ok iie, o deosrn ibelioh apr MR,
sub8t ancenewopahiesnibelndihg drcedif médivted rautmmenunb eissabes anch as pleumaaao laoyrittsal | y
active anpunt of at, | east one conpound of any one of the clainms 1- 11, or a
o toufply Sgie

phar macol ) Plﬁ % %sp')%abl e salt thereof.

15. A pharmaceutical composition comprising, at least one pharmaceutically acceptable carrier,
or at least one pharmaceutically acceptable auxiliary substance, or a combination of two or
15 more thereof; and a pharmacologically active amount of at least one compound of any one

of the claims 1-11, or a pharmacologically acceptable salt thereof.
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