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(cGMP); activation of phospholipase Aj,; increases in arachidonic acid release; and increases or
decreases in the activity of voltage- and ligand-gated ion channels (Schoepp ef al., 1993, Trends
Pharmacol. Sci., 14:13 ; Schoepp, 1994, Neurochem. Int., 24:439; Pin et al., 1995,
Neuropharmacology 34:1; Bordi & Ugolini, 1999, Prog. Neurobiol. 59:55).

20 Eight mGluR subtypes have been identified, which are divided into three groups based
upon primary sequence similarity, signal transduction linkages, and pharmacological profile.
Group-I includes mGluR 1 and mGluRS, which activate phospholipase C and the generation of an
intracellular calcium signal. The Group-II (mGluR2 and mGluR3) and Group-11I (mGluR4,
mGluR6, mGluR7, and mGluR8) mGluRs mediate an inhibition of adenylyl cyclase activity and

25  cyclic AMP levels. For a review, see Pin et al., 1999, Eur. J. Pharmacol., 375:277-294.

Activity of mGluR family receptors are implicated in a number of normal processes in
the mammalian CNS, and are important targets for compounds for the treatment of a variety of
neurological and psychiatric disorders. Activation of mGluRs is required for induction of
hippocampal long-term potentiation and cerebellar long-term depression (Bashir ef al., 1993,

30  Nature, 363:347 ; Bortolotto et al., 1994, Nature, 368:740 ; Aiba et al., 1994, Cell, 79:365 ; Aiba

etal., 1994, Cell, 79:377). A role for mGIluR activation in nociception and analgesia also has
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and compounds that can modulate mGluR function.

DESCRIPTION OF THE INVENTION

15 The schemes and processes described herein illustrate the preparation of 7-methyl-5-(3-
piperazin-1-ylmethyl-[1,2,4]Joxadiazol-5-yl)-2-(4-trifluoromethoxybenzyl)-2,3-dihydroisoindol-
1-one, having the structure below:
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It will be understood by those of skill in the art that the compound made by a process
20 described herein may exist in solvated, for example hydrated, as well as unsolvated forms. It
will further be understood that the present invention encompasses all such solvated forms of the
compound. Still further, it will be understood by those of skill in the art that the compound may
be made by varying, or modifying, the process described herein. Particularly, those of skill in
the art will understand that, as examples, solvents, temperatures or specific reagents may be

25  changed or varied and that such changes are within the scope of the present invention.
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or its intermediates may be prepared by modifications of the processes described.
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"SOC12" - Thionyl Chloride "NaOEt" - Sodi um et hoxi de 20 " TBAF"

Tet rabut yl anmoni um fl uori de "MsOH' - Methane sulfonic acid "rel vol" or

"rel vol swo-20Rals&98ve vol umes For all the Exanpl es and pcosessesswexscri bed
herein amounts of materials, solvents, 25 volunes, tenperatures and tines
are exenplary and are not to be taken as limting the manner in which such
reactions may be perfornmed or the scgpe of the invention. Variations in
anounts of materials, solvents, volunes, tenperatures and tines may be nade
while carrying out the processes described and while practicing the

i nvent ilH&¥ET i bed herein. 30 Exanpl e 1: Preparation of

4- (N- hydr ox I : =i ppe-1- | id tert-butyl
R R R L
conpouB firayn fehcpee phnsdehack andicorgect ovhSehenwss#ky as f ol | ows.

Br onpag, nitrile (1.20 | e e charged to a cool ed sol ution of
tert-bﬁ? IQ':gm}éqﬁlﬁi(%@pﬁ’-gg@%“ﬂﬁ?(g%(gg‘(oﬂpa) (1.00 nol eq) and

t et sameRYHAURNL BidifodcdiofiRril¥ol € eq) in tetrahydrofuran (3.6 rel vols). Wen
the reaction is conplete the m xture nmay be warned, 2-nethyltetrahydrofuran

(5.0 r éNHzOE')- Badibagllarmet t hen washed with water (1.50 rel vols). The

or gani G, Lop na e concentrated by vacuumdistillation before nethanol
(1.10 rﬁ%s)ﬂP?ré]ﬂﬁ@&g%%HW ATt ure cool ed. Hydr oxyl ani ne

hydr oc fNgyg deN(Brof@siRinigd), tetranet hyl guanidine (1.70 nol eq) and 10
water (0.25 nol eq) may be added, and the m xture heated. When the reaction

i s conp(RdECNO)ri-Banzeylmsyoxide char ged with sodi um chloride (0.15 rel w)
anqgal l"g\fﬁ%i"%?r“?ﬁ&ﬁ@%\fﬂ%%ihp 0 2 phases. The | ower phase may be renmpved and

back- extrac W C - nmethyltetrahydrofuran (1.40 rel vols). The

conbi nélseOYamilghpeasphorynibelriat xed wi th heptane (8.0 rel vols), cooled,
and seeded. The m xture may be held before cooling further and charging 15

nor e hePeORE. - Fodiumittangylgepound (A3a) may be recovered by filtration,
washed "?gg%“"ikﬂlc‘:&%ﬁd@’at er and twice with heptane and then dried under
vacuum :

"R" - A short chain alkyl group, for example, ethyl

15  "POCI;" — Phosphorous oxychloride
"DMEF" - Dimethyl formamide
"NaBH4" - Sodium borohydride
"SOCI," — Thionyl Chloride
"NaOEt" — Sodium ethoxide

20  "TBAF" — Tetrabutylammonium fluoride
"MsOH" - Methane sulfonic acid

"rel vol" or "rel vols" - Relative volumes

For all the Examples and processes described herein amounts of materials, solvents,
25  volumes, temperatures and times are exemplary and are not to be taken as limiting the manner in
which such reactions may be performed or the scope of the invention. Variations in amounts of
materials, solvents, volumes, temperatures and times may be made while carrying out the

processes described and while practicing the invention described herein.

30  Example 1: Preparation of 4-(N-hvdroxyvcarbamimidoyvimethyl)-piperazine-1-carboxvlic acid

tert-butvl ester (A3a)




1H NWVR (400MHz, CDC13) 6: 1.46 (s, 9H), 2.42 (m 4H), 3.00 (s, 2H), 3.43
(m 4H), 5.10 (s, (B2 The title conmpound nmay be prepared according
to SchenmewB,20a28#@8|l ows. A sol ution of 5- bronp-2-i odo- PC3Sdromensnpb2 benzene
(B1) (1.0 nol eq) in nethyl-tert-butyl ether (6.0 rel vols) WD

2011/ 084098PCT/ SE2011/ 050002 7 - may be added to iso-propyl nagnesi um
chloride (2.0 nol eq) in nmethyl-tertgbutyl ether (2.0 rel vols),

mai ntaining < 0 C. Carbon di oxi de gas may be added until reaction is shown
to be conplete. 2N aqueous hydrochloric acid nay be added (4 rel vols) to
guench the reaction, the phasds cap be separated and the aqueous phase

di scarded. The product may belextr cted into 1M ueous sodi um hydr oxi de

solution (6.5 rel vols), th hmf«hgnethmr ert-butyl ether (4 rel
vols). The title conpound (B2) may qrglg ipitdted by the addition of 2N aqg
hydrochloric acid (4.5 rel vols) befo ed washed wi th water
then heptane and dried to yield a white crystall SO|Id (859 . 1H NMR

(400 MHz, CDC13) 6112.28 (6 H, s), FE %é s), 13.30 (1H, s). 10 Exanple
3: Preparation of 5- brono- 7- net hvl - 3HA benzofuran 1-one (B3) (B3) The

title compouy ‘étfgl%éogl?%@gf%% g?e?%%%%ﬂ?ﬁng &g.&%‘e B, as%ll(f)\%l ows. A slurry

of 4- 15 brono c acl
N- br omizromoadvitonitgide (122(anb¢q)enp)y ta:rrdha@dzt@y kcogled &)dunkm (éﬂleltt hmqﬂ pagyazime-1-

chosn cortpey el 800 PeEt ES Bme 0l i I fdctreolEsal Brip UhERTLp 426"
rel . vold| voRy. lvm%dﬂ@f%ah%ﬁ i %oﬁlgpe@é he Mifiukd MEE be WABmBN2sasth§RARISHRMARd t he
aqueous phase di scarded.
(5.0 rel vols) added and then Washed with water (1.50 rel vols). The organic solution may be
concentrated by vacuum distillation before methanol (1.10 rel vols) is added and the mixture
cooled. Hydroxylamine hydrochloride (1.70 mol eq), tetramethylguanidine (1.70 mol eq) and
10 water (0.25 mol eq) may be added, and the mixture heated. When the reaction is complete the
mixture may be charged with sodium chloride (0.15 rel wt) and allowed to separate into 2
phases. The lower phase may be removed and back-extracted twice with 2-
methyltetrahydrofuran (1.40 rel vols). The combined organic phases may be mixed with heptane
(8.0 rel vols), cooled, and seeded. The mixture may be held before cooling further and charging
15  more heptane. The title compound (A3a) may be recovered by filtration, washed once with cold
water and twice with heptane and then dried under vacuum (69%).
'H NMR (400MHz, CDCI3) &: 1.46 (s, 9H), 2.42 (m, 4H), 3.00 (s, 2H), 3.43 (m, 4H), 5.10 (s,
2H).

20  Example 2: Preparation of 4-bromo-2,6-dimethvlbenzoic acid (B2)
O

OH

Br
(B2)
The title compound may be prepared according to Scheme B, as follows. A solution of 5-

bromo-2-iodo-1,3-dimethyl-benzene (B1) (1.0 mol eq) in methyl-tert-butyl ether (6.0 rel vols)



organi ¢ phase nmay be washed with saturated agueous sodi um bi carbonate (6
rel vol). The 20 chl orobenzene phase may be concentrated (to 3 rel vols) by
vacuum diwoi2bi1asie@®s and di net hyl acet am de added (2.5 relPCYGSES)11/08@bDr e
adding this solution to a m xture of sodi um borohydride (1.6 nol eq) in

di et hyl acetam de (3 rel vol). The m xture may be stirred until the
reaction is shown to be conplete. The-m xture may be then quenched with a
sol ution of 36% w w hydrogen chloride (2.5 nol eq) in water (3.5 reI vol ).
Renmovi ng sol vent by vacuum 25di stillation will precipitate the tit
conpouriepy(BRddgd togisupranylresgpssism ¢hieridedRi0gnolge) emmetyl-frat-bytyk eherd2 é?r’fél dr i ed

77 (SR o oAb s Ceah A bo gk gt e g BP0 2. o

of 4- breompice. 3N nguepte hjdtbelBorieadiy alybcddtied ¢ rabvasbd tqomgphbbmeytbt)on the

b ' B4 B4) 5The titl d d di

Schene PBASE %B? ?ﬁ‘é\ﬂfsﬁted@ Fhe %ng%ﬁgﬂépo QWH%% f@%%& ahteaif b Giighet '%ﬁmhiv[ be
addgd §aauébu§ %ddhfn%d@cfx1c'§e QR (3 @P&Jlé/)lﬂféh"vdaﬁ%?iex%ﬁ)ﬁféf Eééfd 2. ol e(tﬁ’é)(4 (& 0

In 2-nethy etrahydrofuran (10 rel vols) and in
Tr [ rret tvplsal Uihe nﬂcumr(lnolmdr(BIZ) mgy berpiechpetateddydhaadtitidreotr 2% ad hydrgcldoltiuactidn
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eq) incrakBlind dlideksxpl s) and stirred. This biphasic mxture may be
separated, and the aqueous phase discarded. The organic phase may be washed

with wateVMR3(498 Midr., %Cb) 5H2ﬁ§|ﬁ6 Hophra5(2 H.¢), 1\3@I05()1Hrr®)y be added and the
2- TRt hyl t et rahydr of uran renoved by vacuumdistillation to crystallise (B4)
as a white crystalline solid, which nmay be filtered, washed with nonane and
dried (E&3up?l3: Preparation of 5-bromo-7-methyl-3H-isobenzofuran-1-one (B3)

O

O
Br
(B3)
The title compound may be prepared according to Scheme B, as follows. A slurry of 4-
15  bromo-2,6-dimethylbenzoic acid (B2) (1.0 mol eq), N-bromosuccinimide (2.5 mol eq) and
benzoyl peroxide (0.1 mol eq) in chlorobenzene (10 rel vols) may be heated to >70 °C until the
reaction is shown to be complete. A solution of 40% w/w aqueous sodium sulfite (4 rel.vol) may
be added to the reaction mixture, the phases separated and the aqueous phase discarded. The
organic phase may be washed with saturated aqueous sodium bicarbonate (6 rel vol). The
20  chlorobenzene phase may be concentrated (to 3 rel vols) by vacuum distillation and
dimethylacetamide added (2.5 rel vols), before adding this solution to a mixture of sodium
borohydride (1.6 mol eq) in dimethylacetamide (3 rel vol). The mixture may be stirred until the
reaction is shown to be complete. The mixture may be then quenched with a solution of 36%
w/w hydrogen chloride (2.5 mol eq) in water (3.5 rel vol). Removing solvent by vacuum
25  distillation will precipitate the title compound (B3) as a white crystalline solid, which may be
filtered and dried (59%).
'H NMR (400 MHz, DMSO) 851 2.57 (s, 3H), 5.32 (s, 2H), 7.60 (s, 1H), 7.73 (s, 1H).



151H NWVR (400 MHz, DMSO 6H 2.19 (s, 3H), 4.44 (dd, 4H, 13.4 Hz, 5.78 Hz),
5.33 (t, 1H, 5.76 Hz), 7.34 (s, 1H), 7.35 (s, 2H), 7.47 (s, 1H), 7.49 (s,
2H), 8. 85w0t20111084098. 76 Hz). Exanple 5: Preparation of PCT/SE2011/050002
5- brono- 7-nmet hyl - 2- (4-trifl uoronmet hoxy- benzyl) -2, 3-di hydr oi soi ndol -1 -one
(B5) 20 WD 2011/ 084098PCT/ SE2011/050002 9 - The title conpound may be
prepared according to Schene B, as fgllows. Triethylamne (1.4 nol eq) may
be added to
4 bronn 2 h droxynethyl 6 nethyl N (4- trlfluoronethox benzyl)-benzanlde

a4 O AR P IR ety [aGr eth V=M (4gtkifleroromath ,_.\.A_“.
chlorld,n£$iizgg: eq) nay be added to thls solutlon nalnta|n|ng <5 C. This

5 the reaction is shown to be conplete Sodi um

tmtamHMe(ZSrmlemlmy
<5 C and the reaction stirred

he ad@ed while maintaining the tenperature at
[ reactlon i s conpleted. Water (10 rel

vol s) may be added and the re 5ha g\ Xt ure separated, discarding
t he agueous phase. 2.7 M aqu¢ ydrqthor -|d (4 rel vols) may be
] ardi ng eous phase. The organic

added and the phases sepgé.
phase may be concentratedto drynes- and the 10re Iging wax recrystallised
in heptane (4 rel vols). Filtering, Qshing wth tane and drying, wll
afford the title conpound (B5) as a white solidF(77%. 1H NVR (400 MHz,
DMSO 6H 2.64 (s, 3H), 4.33 (s, 2H), 4.73 (s, 2H), 7.34 (d, 2H, 8.40Hz),
7.42 (d, 2H, 8.40Hz), 7.47 (s, 1H), 7.(B9 (s, 1H. 15 Exanple 6: Preparation

(7)]j &t hvl - h8 Uéle(cﬁmlpﬂufdl ¥8%8{6IR >?\(} “he Orl{gmlg)to §Cl?fmcF lﬁya rfSHTiYﬁ soi ndol e-5-carb
onitri |4E(T(rBﬁ|brornethoxy) benzylamine (1.2 mol eq) may be added to a solution of 5-bromo-7-
methyl-3H-isobenzofuran-1-one (B3) (1.0 mol eq) in 2-methyltetrahydrofuran (10 rel vols) and
inerted. Trimethylaluminium (1.2 mol eq) may be added and the resulting solution heated to
>40 °C until the reaction is complete. The organic solution may be then added to a cooled
10 solution of potassium sodium tartrate (1.5 mol eq) in water (3 rel vols) and stirred. This biphasic
mixture may be separated, and the aqueous phase discarded. The organic phase may be washed
with water (3.33 rel vols), then nonane (3 rel vols) may be added and the
2-methyltetrahydrofuran removed by vacuum distillation to crystallise (B4) as a white crystalline
solid, which may be filtered, washed with nonane and dried (73.5%).
15 'HNMR (400 MHz, DMSO) 3y 2.19 (s, 3H), 4.44 (dd, 4H, 13.4 Hz, 5.78 Hz), 5.33 (t, 1H, 5.76
Hz), 7.34 (s, 1H), 7.35 (s, 2H), 7.47 (s, 1H), 7.49 (s, 2H), 8.85 (t, 1H, 5.76 Hz).

Example 5: Preparation of 5-bromo-7-methyi-2-(4-trifluoromethoxyv-benzyl)-2, 3-dihvdro-

isoindol-1-one (B3)
og(

20 Br
(BS)



(B6) The title conmpound may be prepared according to Scheme B, as foll ows.
5- Brono- 7-

20met hyl -woQ4trasikdBuor omet hoxy- benzyl) - 2, 3- di hydr o- i soi rd®ISE2810408000B5) (1.0
nol eq), zinc cyanide (0.6 nmol eq), 1,1 -bis(diphenyl phosphino)ferrocene
(0.012 nol eq), tris(dibenzylideneacetone)-dipalladium(0) (0.005 nol eq),
di met hyl formam de (5 rel vols) and water (0.25 nol eq) can be charged to a
vessel and thoroughly inerted with nitrogen before heating to >90 C unti l
the reaction_ is conplete, The reaction may be cool ed and t-nethyl butyl 25

eL her (13 rdiheyigicspmpgardimay b Peppd dgoendingito Sehancol, asthowy. gBrrlﬁtbylﬁmg@e
. ) . ¢ ; . 4
el “vors TSR s Ffacdth Ao By dgti BRI SRR & 0. G

(B6). \heshilpbenahiniiea BY) U6 el aqeih NFBEhyitatraydroduryh (Grehivbls). abftiadestyshonlt | e

6 b | i Q% . ..WO 2011/0840 SE2011/ 050002 .- 10
“OTh NG 0@56)@1 Teee! epveey b%ﬁfiéeﬁééﬁpé%olgv% Mg <§%,q s Py (s stigreg unijl 34
(1IS—|5 51H)he E%gé:rtg)ln(eﬁ %hcyfll) to te fnpll&e. %wiumzteﬁ-‘!m{y'fate 8 mofl edPmbpbe ddded whik6 (S,

. Preparation o
7- met hwhaidtapxrg the (emparatiitelrd <G 1€t dndsthve tyectron spr2d 3ntll tehattbmas teiBplsteidn dbater 5- ca

r boxyl i(ﬁ%?eﬁ %gggﬁlé@e gglc?egi)sanfi (ﬂlef W\gl_ggg B{pthlaselc Sns Peusggarg?e%, (lﬁ(saca%igg %eea%ueous

accordi

7- Met hyghadc0% 9-M-agfeduk infliteohIBE baXY T QBKY Iay DeIddéd il e phkses wfaﬁ@éd@- 5-carb
onitrile (B6) may be m xed 10 with nethanol (10 rel vols) and 49% aqueous
pot assidisertdyy b decos plasaoilhe gigaaisdhascamay beiprrcentrated to apingss agdbhsl et e. The

m xpur be con der ¢ emve the . I £ hen

ai 101 ed e St RS EPLRY Bt YA SRRT E M FERSp Sy FEMIBIR o fARaED 1
ext r actvdl affotdthi sikc RO@PYINE@ED) at & whiheolkd gami)c phase may be concentrated to
renove ;solvent, then triturated wth hegtane filtered and dried to afford

the tit HNMEHOAMHEEYYISO8S0R2. 64151 HNIR3 (200M-8:73 6vBE): 634 6, 2H, $40Hz)y |
4. 42 (5’7’-42?@?;2H§‘8-é§H%)§7-“?‘&%@??%@;1143“’ 8.73Hz), 7.43 (d, 2H 8.73Hz),

7.81 (s, 1H, br).

15 Example 6: Preparation of 7-methyl-1-oxo-2-(4-trifluoromethoxy-benzvl)-2, 3-dihvdro-1H-

isoindole-5-carbonitrile (B6)

F
o\kF
0
B F
N= \

(B6)

The title compound may be prepared according to Scheme B, as follows. 5-Bromo-7-

20  methyl-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-isoindol-1-one (B5) (1.0 mol eq), zinc
cyanide (0.6 mol eq), 1,1’-bis(diphenylphosphino)ferrocene (0.012 mol eq),
tris(dibenzylideneacetone)-dipalladium (0) (0.005 mol eq), dimethylformamide (5 rel vols) and
water (0.25 mol eq) can be charged to a vessel and thoroughly inerted with nitrogen before
heating to >90 °C until the reaction is complete. The reaction may be cooled and t-methyl butyl

25  ether (13 rel vols) added with subsequent filtration. The organic phase obtained may be washed
twice with 8.75% w/w aqueous ammonium hydroxide (14 rel vols). Heptane (14 rel vols) may
be added to crystallize title compound (B6). Washing with a 9:1 heptane/MTBE mix and drying
will afford the title compound (B6) as a brown solid (40%).



20( C2a) The title conmpound nmay be prepared according to Schene C, as
follows. To a solution of ethyl-3-furoate (Ca) (1 nmol eq) in N, N-dinethyl
f or mam dewQ4onuis4@g) rmay be added phosphoryl chloride (2CmSE2@g)ps000he
resulting solution may be heated to 60 C until reaction is deened conpl ete.
The reaction m xture nmay be then added to a solution of sodium carbonate
25(8.25 nmol eq) in water (18 rel voli)- Toluene (7 rel vols) may be added,
and the phases separated. WD 2011/ 084098PCT/ SE2011/ 050002 The organic
phase r{gy be concentrated (to 4.2 rel vaols total vo % er at nospheri c

pr essur B.NNiR GOQMHzIP¥§ S5 260 (dog i - dbudtiDe 7éf(5at2|@ P I(% 1Ednbduttd (C2a)

as 3.5 i ' h : 1H NWVR (400 MHz, CDC13) 6H
1.37 (4quv4§?§7qw44§ g% S(lﬁ)/%'ggl—(ﬁ’)mb 54 (1 H, n)( 8.22 (1 5H, 27)
and 9. 69 (1 H m. Exanple 8h Preparation of 5-fornyl-furan-3-carboxylic

Sti greqso'[ﬁtyyge g%pgogwl((géj@)) A CSTR nay be fed with et hyI 10 3-furoate
(C

a) (I nmol eq), N N-dimethyl formam de (3.833 nol eq) and phosphoryl
chloride (4.167 nol eq). The reactji on terrperature Elpe mai nt ai ned at 105

C, and the feed rates adjusted ta y| el doa ce tinme of 2 hours.
The sol ution | eaving thelQeact [ nt a sol ution of

pot assi um bi carbonate (8. 38— 13 LF/ g potassium
carbonate). Toluene (0.26 /L / Nwe er)NaR ecddded, and t he phases
separated. The organic 159nase may b€ concentrated (by 3.2 volunes) via
distillation under atnospheric pressur ﬁ7 This will afford a 22.4% w w
solution of the title conmpound (C2a) }ol uene. 1H NWR (400 WMHz, CDC13) 6H
1.37 (3 H, Whezl%%ﬂéﬁlpoﬂn@ﬁafz Be bﬁrepﬁredﬁc@dﬁ&)ﬂg td SetentelBHis llows- ﬂx/le(tﬁ-ylﬂ:- )

and 9. 69
0X0- (2 (4-trifluoromethoxy-benzyl)-2,3-dihydro-1H-isoindole-5-carbonitrile (B6) may be mixed

10 with methanol (10 rel vols) and 49% aqueous potassium hydroxide (3.0 mol eq) and heated until
reaction is complete. The mixture may be concentrated under vacuum to remove the methanol
and then diluted with aq. hydrochloric acid to precipitate the product, which may be extracted
with iso-propyl acetate. The organic phase may be concentrated to remove solvent, then
triturated with heptane, filtered and dried to afford the title compound (B7) (85%).

15 'HNMR (400MHz, DMSO) 3: 2.71 (s, 3H), 4.42 (s, 2H), 4.77 (s, 2H), 7.35 (d, 2H, 8.73Hz),
7.43 (d, 2H, 8.73Hz), 7.81 (s, 1H), 7.91 (s, 1H), 13.19 (s, 1H, br).

Example 8a: Preparation of 5-formyl-furan-3-carboxvlic acid ethvl ester (C2a)

H
~
\ J o

20 (C2a)

The title compound may be prepared according to Scheme C, as follows. To a solution of
ethyl-3-furoate (Cla) (1 mol eq) in N,N-dimethyl formamide (4 mol eq) may be added
phosphoryl chloride (4 mol eq). The resulting solution may be heated to 60 °C until reaction is
deemed complete. The reaction mixture may be then added to a solution of sodium carbonate

25  (8.25 mol eq) in water (18 rel vols). Toluene (7 rel vols) may be added, and the phases separated.



20 Exanple 9: Preparation of 5- f(4-trifluoronmethoxy-benzyl am no)-nethyl |
-furan-3-carboxylic acid ethyl ester hydrochloride (C3a) 0 .HC OF (C3a)
The titl ewoanpaswdsnay be prepared according to Schene ECT&E2610l05@0s. To a
22. 1%V w 25sol ution of 5-fornyl-furan-3-carboxylic acid ethyl ester (C2a)
(1 nol eq) in toluene, 4-(trifluoronmethoxy)-benzylamne (1.1 nol eq) may be
added, and the reaction stirred untif1the reaction is conplete. Sodi um

bor ohydride (1.25 nol eq) may be added and the resulting slurry cooled to

>-5 C. Ethanol (16.0 reI.voI.L may be added and the resulting sol ution
quenchddewrgaic Rpso oy boganwsmettd §e7A nl gsbde! volyme) undguespspiieyigr ochl ori ¢

be. heat s e LS il AGRIEEE B i drfe SRR TR 4 3 M et i g
and washiungn w tolucho 1884k an?ithen a?ueouFiethangl wil | afforg tRﬁEtitleo)
ot 1. 2000 Cof I PEh oy 1 A7 SBL 67 B f05 T thahin). e T web gt 1

d), 58. 46 fylarldo & ((1 fpx@ppl e 10: Preparation of

7-met hvl’- 1- oxo- 2- (4-tri fl uor onet hoxv-benzvl) -2, 3-di | i vdr o- 1Hi soi ndol e- 5-car
boxylic acid ethyl ester ((4a)

Example 8b: Preparation of 5-formyl-furan-3-carboxvlic acid ethvl ester (C2a)

The title compound may be prepared according to Scheme C by use of a flow reactor (for
example, a 2-train Continuously Stirred Tank Reactor (CSTR)). A CSTR may be fed with ethyl-
10 3-furoate (Cla) (1 mol eq), N,N-dimethyl formamide (3.833 mol eq) and phosphoryl chloride
(4.167 mol eq). The reaction temperature may be maintained at 105 °C, and the feed rates
adjusted to yield a mean residence time of 2 hours. The solution leaving the reactor may be
quenched into a solution of potassium bicarbonate (8.33 mol eq) in water (3.13 L / g potassium
carbonate). Toluene (0.26 L / L water) may be added, and the phases separated. The organic
15  phase may be concentrated (by 3.2 volumes) via distillation under atmospheric pressure. This
will afford a 22.4% w/w solution of the title compound (C2a) in toluene.
'H NMR (400 MHz, CDCls) 8 1.37 (3 H, t, 7.2Hz), 4.33 (2 H, q, 7.2Hz), 7.54 (1 H, m), 8.22 (1
H, m) and 9.69 (1 H, m).

20  Example 9: Preparation of 5-/(4-trifluoromethoxyv-benzylamino)-methyl] -furan-3-carboxvlic
acid ethyl ester hydrochloride (C3a)

@)
~ N
\_0 F
O
.HCI
(C3a)

The title compound may be prepared according to Scheme C, as follows. To a 22.1%w/w
25  solution of 5-formyl-furan-3-carboxylic acid ethyl ester (C2a) (1 mol eq) in toluene,
4-(trifluoromethoxy)-benzylamine (1.1 mol eq) may be added, and the reaction stirred until the
reaction is complete. Sodium borohydride (1.25 mol eq) may be added and the resulting slurry

cooled to >-5 °C. Ethanol (16.0 rel.vol.) may be added and the resulting solution quenched with



10 (C4a) The title conmpound nmay be prepared according to Schene C
as follows. Crotonoyl chloride (1.05 nol eq) nmay be added to a m xture of
5-[ (4-triwbuorioseioBoxy- benzyl am no) - nethyl] -furan-3-cachsEgiiiosmet d et hyl
ester hydrochloride (C3a) (1.0 nol eq), di- 15isopropylethylamne (2.5 nol
eq) and toluene (10 rel vols) at anbient tenperature. Wen the reaction is
conplete, the m xture nmay be washed mth water (5 rel vols), concentrated
(to 5 rel vols total vol urre) and heated to reflux for > 12 hours.

Met hanesul phonic acid (1. may be added, and the reactlon t hen
heat ed 2feequahydiechinte ﬁCléé%uQ U@l@ﬂb ESAiRg el GRTPPUTLER). oIS § uaaéﬁ%

ol ut 1 &5 LPEHT R0 ARl AR obted REMYERARE it f AR ISR
be addegluc@whdithen Mjusbil @haROLW aﬁf@rdﬁﬂé ¢ cahpysinal(CBZpdsiaitydidlline Gtitte sdlhe

m Xture rr)a be filtered and the recovered solid dried to afford the title
corrpour{ a) as a white crystalline solid (73%. 1H NVR (400MHz, CDC13)

& ?Sfﬂ%%ﬂf‘!)%fzz%%%%%m?@4%%«%51 b0 S0, 9 4y e, )

7.90 (49, d)HH.46 &5H, O 2011/ 084098PCT/ SE2011/ 050002 - 13-

Example 10: Preparation of 7-methyl-1-oxo-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-1 H-

isoindole-5-carboxvlic acid ethyl ester (C4a)

Q N
F
/\ © O O/F F
10 F
(C4a)

The title compound may be prepared according to Scheme C, as follows. Crotonoyl
chloride (1.05 mol eq) may be added to a mixture of 5-[(4-trifluoromethoxy-benzylamino)-
methyl]-furan-3-carboxylic acid ethyl ester hydrochloride (C3a) (1.0 mol eq), di-

15  isopropylethylamine (2.5 mol eq) and toluene (10 rel vols) at ambient temperature. When the
reaction is complete, the mixture may be washed with water (5 rel vols), concentrated (to 5 rel
vols total volume) and heated to reflux for > 12 hours. Methanesulphonic acid (1.0 mol eq) may
be added, and the reaction then heated to reflux under Dean & Stark conditions until reaction is
deemed complete. The solution may be then washed with aqueous sodium hydroxide solution (5

20  rel vols) then water (5 rel vols). Heptane (10 rel vols) may be added, and the mixture cooled to
permit crystallization to occur. The mixture may be filtered and the recovered solid dried to
afford the title compound (C4a) as a white crystalline solid (73%).

'H NMR (400MHz, CDCI3) &: 1.40 (t, 3H, 7.12Hz), 2.81 (s, 3H), 4.27 (s, 2H), 4.39 (q, 2H,
7.12Hz), 4.78 (s, 2H), 7.18 (d, 2H, 8.60Hz), 7.35 (d, 2H, 8.19Hz), 7.87 (s, 1H), 7.90 (s, 1H).

25
Example 11: Preparation of 7-methyl-1-oxo-2-[4-(trifluoromethoxy)-benzyl] -2, 3-dihydro-1 H-

isoindole-5-carboxvlic acid (B7)




(B7) The title conpound nmay be prepared as according to Schene C, as
fol | ows.

7- Met hyl -Woxot1284ed8t ri f | uor onet hoxy- benzyl) - 2, 3- di hydr oPCIHSES@iLsiODE- 5- car b
oxylic acid ethyl ester (C4a) 5 nmay be m xed with 2-propanol (4 rel vols)
and 49% aqueous potassi um hydroxide (1.5 nol eq) and heated until reaction
is conplete. 36% w w aqueous hydrochjzoric acid (2.00 nol eq), may be added,
the reaction m xture cooled to anbient tenperature and water (5 rel vols)
added. The title conpound (B7) may be recovered by filtration and dried
(98% . 1H NWVR (@00MHz, , 2. (s, 3H), 4.42 (s, 2H), 4.77
(s, 2H), 7.35 (d, 2H 8.73), 8) 73Hzg, 7.81 (s, 1H), 7.91
(s, 1H), 13.19 (s, 1H, bry. At | on| of

4-{517- et hyl - 1- oxo-2- (WG ri f <di hydrolHi soi ndol -
yll - [1,2, Woxadi azol - 3-yl nmet hyl N- pi per azi ne- 1- cgrb xyI ic acid tert- butyI
ester (Dia) 15 (D a) The title conmpound nmay be prepared according
to Schenme C, as foll ows. B7

4- ( NHydr oxycar bam m doyl net hyl ) - pi perézi )ne- 1-carboxylic acid tert-butyl
ester (A3 a)Thelitle comipoest) mande prepared as according to Scheme C, as follows. 7-Methyl-1-
7-met hyl -1 -oxo-2-(4-trifluoronmet hoxy-benzyl)-2, 3-di hy dr o- 1H i soi ndol e- 5- car

boxyl i @Xa& ¢- tszl@él@metheben@r%ﬁ-@@y@rt)nﬁﬂ-w@a)dt)&?r%@oml%e@ld pthulcests iE43)i | e
l 0
gﬁgsiﬁe wactl on @l ?Q‘gdéldﬁgreq%fg hﬁ{%éﬁ) afudR btag@%(mg‘ ﬁ%{%ols;/f%l &19 m ns

unt | conpl et'e. ter
added and htdted matdtregction dodomapleto. a6 vetwt aquenmnelnmrmu‘ndaorlcﬂwd 2.0 mob@mmmyld (Di

b vered. by filtrati d washed wi th water befor drled
?234%5‘ Y begsiosh therosciion pragon) (ﬁ‘f’o@gﬁﬂ’é temﬁ%aturwdmm:%er(@delm%s 33&41‘91)-
1. 46 (Qitidcombourd @) bhytbe Bovereddfy ifatibn id drbdR098%4 H M, 3.79 (2

'H NMR (400MHz, DMSO) &: 2.71 (s, 3H), 4.42 (s, 2H), 4.77 (s, 2H), 7.35 (d, 2H, 8.73Hz),

10 7.43(d, 2H, 8.73Hz), 7.81 (s, 1H), 7.91 (s, 1H), 13.19 (s, 1H, br).

Example 12a: Preparation of 4-{5-/ 7-methvi-1-oxo-2-(4-trifluoromethoxy-benzyl)-2,3-dihvdro-

1H-isoindol-5-vI]-[1,2,4] oxadiazol-3-vimethvl}-piperazine-1-carboxylic acid tert-butvl ester

(Dla)

15 F
(Dla)

The title compound may be prepared according to Scheme C, as follows. 4-(N-
Hydroxycarbamimidoylmethyl)-piperazine-1-carboxylic acid tert-butyl ester (A3a) (1.0 mol eq)
and 7-methyl-1-0x0-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-1H-isoindole-5-carboxylic acid

20  ethyl ester (C4a) (1.0 mol eq) can be mixed in acetonitrile (14 rel vols) at 60 °C. Sodium
ethoxide (0.2 mols) may be added over 20 mins and the reaction held at 60 °C until complete.
Water (10 rel vols) may be added and the mixture cooled to ambient temperature. The title
compound (D1a) may be recovered by filtration and washed with water before being dried

(84%).



H s), 433 (2 H s), 481 (2H s), 7220 (2 H m, 7.36 (2 H mM, 7.99 (1
H s), 804 (1 H 5s). Exanpl e 12b: Preparation of
4-15- 17- WOl /B4@RO- 2- (4-tri fl uor omet hoxv- benzvl) - 2, 3- dcmgde@30560050i ndol -

5-ylill ,2,4] oxadiazol-3-yl met hyl }-pi perazi ne-1-carboxylic acid tert-butyl
ester (D a) The title conmpound nmay be prepared according to Schene
C, as follows. A slurry of 7- -14 -

met hyl -1 - oxo-244-(trifluoronet hoxy) - benzyl] - 2 3 d| hydr o- 1H-| soi ndol e-5-carb
oxylicacid (B7 1.00 nol eq) in toluene vol s) be heated and
t hi ony! HOWMEy (44 . EOGHpIO: dgp Qdbsy 2- 504 éﬁ) t2r$é1 (P &hct-i 4chfB}n§ @,

excessﬁ@ Qt”é’i CI%?' 14 ?? ?Hds)t?.gb'gie‘ égg,ed?%ig%l‘{e%@é’l LIEBRES HCs).

dlstllleit hIS 's0 |oh urr
4- ( Nhydr oxycar bam m doyl et hyI )- pi perazi ne-1-car boxyl ic acid tert-butyl

ester (A3 a .3, nol eq) a tas m car bonate (1.25 nol eq - met hyl
t et r ahvaeEPlg LR 'n,oo“{_ Talsh /g - LHON@ ‘.,,. QRO EENOXRDERE ? 3 ﬁl 2, Oq)

in set raRERbEE 3 -£0, z‘é;o&gézmyd?lssozmmz;%p%%a@dwamyﬂzéa&g (&%) @&ﬁ/mﬁeweat ed

until the cyclization s conplete. After cooling the organi c phase may be
washed (@i/gh wat er before being concentrated by distillation. Methyl-t-butyl
et her mayb ed to induce,cr stalllzalo ter .co |t
conpouna’ (i ThggRRUIRERG bf BTG pFFR RS SMEGen TR reehYP Y Bty
et her andh fl'@;ﬁblz 4 GRMRIoASHhctMSl Y9 bend y1-2, 3 VAR5 1M BBinddid NMRb 64 Mckl, (BFPCL3)
6: 1. 46 %ﬂ 35 q2q58(( Het » nﬂ] ,W 3. 5161 (4 H n')}éﬂ% 79( 20H,
s), 48.00 2nalieq kip, tolpe 8(Ozre|1-|vo )rnabebee(tqd and thjonyfrehderiqex( 1150 myl eqy. a@lgectl H,
s), 8 Pr.e

o 105 Skl BSOS Mio SRR b A oeconp romipp

trifl uemasshBexyshkaionl )T-hZS s%hdidﬂydztwbd aialleﬁwtoél slihrr@@ﬂa(sl a rret hanesul phonat e
(D2) WO 2011/ 084098PCT/ SE2011/ 050002 - | e compound nmay
be prepdHOFYeEbyPEIAYY! ﬂ@tls@h@ﬁ@faaneéscafbﬂwammdw hutybm%rl (éﬁabﬁd lymol eq)
{5-[7 t [ 1H i soi ndol- 5-
y1] - [%ﬁggﬁa%%%% i&gfzbéflét%d F?n%%oﬁg ﬁ%pﬁlﬁge g@ﬁﬁ@%&@gﬁggﬂ}gg@ |d tert-butyl
est er (IIBtrabu)tyKaﬁlrﬁdfﬁunm]u))rlde}(laO moX tarie tﬁfahjzdﬂmﬁﬂram(i) 5 teﬂ%lsbrhjay?mdhxn@b@ and 30

at 85 C nmy, be add. rret hanesul fonic acid 5 187 nol fter addition
?urt]P‘Fe?O%]tt ca nﬁf ¢ QYRiEZatian & FOOPIGE x EC PEphe HEPYCRNAEINY Rt i |
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conducting a screening filtration into a crystallizer. e react’ion vessel
and t heo lnduec crystalbizatiomsaficr avpbng, e tﬂrlq/@mapdlméé})lw mhy bmteccé‘&@ecd)y filttatroanol

1 x 200 The .r m xture hen held at 85 C
bot or & Sl vish ATt b et EREH S ottt vei 4 St A eCeqi ng wit h
(D2) (OHINMR (400MHz, CDCls) 8: 1.46 (9 H, s), 2.58 (4 H, m), 2.84 (3 H, 8), 3.50 (4 H, m), 3.79 (2

20 H,s),4.33(2H,s),4.81 (2H,s),7.20 (2 H, m), 7.36 (2 H, m), 7.99 (1 H, 5), 8.04 (1 H, 5).

Example 13: Preparation of 7-methyvl-5-(3-piperazin-1-vimethvl-[1,2,4] oxadiazol-5-vl)-2-(4-

trifluoromethoxy-benzyl)-2,3-dihydro-isoindol-1-one as a methanesulphonate (D2)

O O F
HN/\ N ol F
N N N
o, O F
S
-~~~ ~OH

25 (D2)



10 g, 1% ww) . The reaction m xture can then be cooled to 15 C and
tenperature-cycled to 65-70 C tw ce, before filtration to afford the title
conpound WO2p1visikeR nay be washed with 1- butanol (2 x P0Q0/SER)11/08f002 €

dryi ng under vacuumto afford the title conmpound as a white solid (87.38 g,
88.0%yield). 1H NVR (400MHz, DVMSO) 6: 2.36 (3 H s), 2.81 (4 H m,
3.15 (4 H m, 3.91 (2 H s), 4.46 (15-15H, s), 4.78 (2 H s), 7.37 (2 H,
m, 7.45 (2 H m, 800 (1 H m, 812 (1 H nm and 8.59 (1H br s). WO
2011/ 084098PCT/ SE2011/ 050002 - 16 - C ains: C.aim 1A process for preparing
7- et hy 1- 5- (Thepitlsepappdmgy %PWPLGFEC@TQ%Q%@P@Z@ Dgas follows. To a solution

yl)-2- %44&[;%@1-)%%2@%98@@%%&59 n?eiﬂ?bx reo?b%‘)('}i]lﬁ‘y"’c% - ?s%%doi‘@?ﬁhjg?ngf‘e

structure acl rocess conpri
reacti n,2t4goxtadizzdyd ybnqahylazplpmrajm@ mcbﬁ»oyylm zeclwetrﬂqblhybam«ﬁm OND1170 nel) inre an
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4- (B hygn @ Wiy Q@{é‘r Q&d’i‘%fr{ Wﬁlﬂ}{&r)wﬁblp@b@ﬁlﬁ ﬁlejre&%"oﬁ%)({dr&nﬁﬁ? ipg hEl‘araTt 8?‘@'@"
ester; 10react’ing 5-brono-2-iodo-1, 3-di met hyl - benzene 1 n ah et her sol vent
wi t h a uGtil aetrah is cornplete The reaction mixture may be cooled to 65-70 °C before conducting a
screening filtration into a crystallizer. The reaction vessel and the line can be rinsed into the
crystalliser with hot (80 °C) 1-butanol (1 x 200 mL). The resulting reaction mixture may be then
held at 85 °C before addition of 1-butanol (800 mL), cooling to 78 °C and seeding with (D2) (0.1
10 g, 1% w/w). The reaction mixture can then be cooled to 15 °C and temperature-cycled to 65-70
°C twice, before filtration to afford the title compound (D2) which may be washed with 1-
butanol (2 x 200 mL) before drying under vacuum to afford the title compound as a white solid
(87.38 g, 88.0% yield).
'H NMR (400MHz, DMSO) &: 2.36 (3 H, s), 2.81 (4 H, m), 3.15 (4 H, m), 3.91 (2 H, 5), 4.46 (2
15 H,s),478(2H,s),7.37 (2H,m), 7.45 (2 H, m), 8.00 (1 H, m), 8.12 (1 H, m) and 8.59 (1H, br

s).



reagent and carbon di oxi de gas to form 4-brono- 2, 6-di net hyl benzoi ¢ aci d;
heati ng 4-brono-2, 6-di net hyl benzoic acid with N bronosuccinimde and a
radi cal iwORbar@BrIBN an organi ¢ sol vent and subsequent PEWSERI10/050D2
over-brom nated products with a reducing agent to form

5- brono- 7- met hy1- 3H- i sobenzof ur an- 1- one; 15heati ng

5- brono- 7- met hy1- 3Hi sobenzof uran- L-gnhe with
4-(trifluoronethoxy)-benzyl am ne in an anhydrous solvent with
trinmethylalumniumto form 4-
bronn-éﬁwyw?oxynethy1-6-nethyl-N—(4-trif|uoronethoxy-benzyl)-benzanide;
reacting

4- br ono- 2- hydr oxynet hyl- 6- net hyl - N-(4-trifl uoromet hoxy-benzyl) - benzam de
wi t h neilhianesul phopycessbopriepteringritdmatiyss €3 ipipaazior] gdmicthys-pl,¥.difixatiazélay-m
5- brono-7-net hyl- 2- . . :

20( 4-t rY.l)r%-E%-rrbfﬁ&r%%l}%éﬁma-2é;@hmrﬂva&neok-%—apﬁdﬂazl-n@-t%%%fucmre beloeat i ng
5- brono- 7- net hy1-2-(4-trifl uoromet hoxy-benzyl) -2, 3-di hydro-i soi ndol - 1- one
in the presence of zinc cyanide, 1,1"-big(dl phenyl phospino)ferrocene and

tris(di benzylideneacetone) - dlpalladlu arganlc solvent to form
7- et hyl - | - oxo- 2- (4-
trifluoromethoxy-benzyl)-2, 3- x—yeNlH-|50|no -5-carbonitrile;

25hydrol ysi s of

7- met hyl -1 - oxo- 2- ( 4- trlfluorohe#hoxy benzy1l) - 2; |hydro 1H i soi ndol e-
5- carbonltrlle in a solvent with a hydroxide solutlon to form

7- met hyl - ﬁ ﬁﬂ% ;

trlflué?g%%P'Sa £Spdy 5 PCssS SORPEFBE1 H- i soi ndol e- 5- car boxyl i ¢ acid; WO

2011/ 084098 E@E&lﬁgz&ﬂ-ﬂﬁtg’ﬁlﬁﬁ&azmel Lcarboxylate witRaibmB@cetonitrile, in an organic solvent
7- et hyl - | - oxo- 2 trifluoronethoxy- génzyl 3-di hydr o- 1H i soi ndol e- 5-

car boxy? the nsgsecq @f aglpse pRch i bsCaIS N sAgtion; Wikh %Yﬂr@mlmm% an geid gplt dhesroh 6o
hi t
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présence of reachiagé-tirombdr-ivdd-1,3-8urctingiteytenk 1020 ethef sblvant WitharGrigiahdxy -

5benzyl) - 2, 3-di hydr o- 1H- i soi ndol- 4] oxadi azol - 3-yl methyl} -pip
er azi né<4ecg da% {hondioxidqedsdp OIHIJ?)‘?FOTE%‘%&‘% fféfhallbenzow agidear boxyl ating 4-

{5-[7- et hylehg b1?on(o42 %rdlﬁﬂeﬂl?m%ﬁ%@ QU BN Mgmés&cﬁiﬁrﬁﬁﬁg afd 2 geiindol-5-y

1]1-[1, 2, 4] oxadi azol - 3-yl net pl perazi ne-1-carboxylic acid tert-butyl
ester tmyltlhteatn argorgatib seleém and Sabssmjlemerﬁtdpcmcm éfarver-brominated products with a

7- met hy di |
10;§) iaﬁﬁnﬁ%gﬁ? era2|?ﬂ6%§_ggﬂg DR %ﬁ%P H%g'ggﬁindol 1-one or an acid

salig t her eofheating 5-bromo-7-methyl-3H- 1sobenzofuran-1 -one with

4-(trifluoromethoxy)-benzylamine in an anhydrous solvent with trimethylaluminium to form 4-
bromo-2-hydroxymethyl-6-methyl-N-(4-trifluoromethoxy-benzyl)-benzamide;
reacting 4-bromo-2-hydroxymethyl-6-methyl-N-(4-trifluoromethoxy-benzyl)-benzamide
with methanesulphonyl chloride and a base in an organic solvent to form 5-bromo-7-methyl-2-
20  (4-trifluoromethoxy-benzyl)-2,3-dihydro-isoindol-1-one;
heating 5-bromo-7-methyl-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-isoindol-1-one in
the presence of zinc cyanide, 1,1°-bis(diphenylphospino)ferrocene and
tris(dibenzylideneacetone)-dipalladium in an organic solvent to form 7-methyl-1-oxo0-2-(4-
trifluoromethoxy-benzyl)-2,3-dihydro-1H-isoindole-5-carbonitrile;
25 hydrolysis of 7-methyl-1-o0x0-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-1H-isoindole-
5-carbonitrile in a solvent with a hydroxide solution to form 7-methyl-1-ox0-2-(4-

trifluoromethoxy-benzyl)-2,3-dihydro-1H-isoindole-5-carboxylic acid;



Cl ai m 2A process for preparing

7-met hyl-5- (3-pi perazin-1-ylnethyl-[1, 2, 4] oxadi azol - 5-

y1) - 2- (4-woi2bi wsr@set hoxybenzyl ) - 2, 3- di hydr oi soi ndol - 1- ec®/SEb@viosigoz he
structure bel ow 150r an acid salt thereof, the process conprising:
reacting tert-butyl piperazine-I|-carboxylate with bronpacetonitrile, in an
organi c solvent in the presence of a7ase and subsequent reaction with
hydr oxyl am ne or an acid salt thereof to form

4- (N- hydr oxycar bam m doy| met hyl ) - pi perazi ne-1-carboxylic acid tert-butyl
ester; formjfastingd-ra¢thyl l-gxe-drddriduonethoxyibeasm)-és-¢dibediardH-sedele-by
reacti 0 i i | 1

For myl SRSy RRRPRRL Gt Sy Bl W SUBRACH RPN g BRON 8L,
r eact i mepchng dremrbddan math-t3et-batyh dy14)e -amind-Bhirox paties)cihgl |gripaagagile sol vent

with 4-(trifl uaronet hoxy)-benzyl am ne reduci ng t roduct to form
5-[ (4- b M%%ﬁé&%ﬁ%@%ﬁ% R ?&%‘{-_ﬁ% R S R b o yl
est er @LnAM-aa6idhwRbh HR6MA6s-yATM %@4}55{&9&;201—3 -ylrnethgl_} -piperazing-1 -carbo_xa/lic

5-[(4-trifluoronethoxy-benzyl am'no) - met hyl | -furan-3-carboxylic acid ethyl
est er ariddertdoiyd estal, tnd her eof with crotonoyl chloride in the presence of a

A'der ¢ ransrBrRBTIGH e Sl bosdikt oo Sh e R e A Y T 1 -
dehydr Qﬁdiﬁkfblisf-ylglﬁz,ﬂ![&dwﬁkol\@ litn | P fr 2incDRSAbERY1fcQIC tert-butyl ester by

7-met hyl - 1- oxo-2- (4-trifl uoronet hoxybenzyl) -2, 3-di hydr o- 1H-i soi ndol e-5-carb
oxyl i ¢ haeting withg¢id éxa eplvent, to form dguethylgd-(3-piperazin-1-ylmethyl-[1,2,4]Joxadiazol-5-

7-net hylv4 - -(4-trifluor - ben 7 - d] - i sei ndol e- 5-
A D I e b e B U AR
4-[(2Z) - 2-am no- 2- hydr oxyi m no) et hy1] - pi per azi ne- 1-

Claim 2 A process for preparing 7-methyl-5-(3-piperazin-1-ylmethyl-[1,2,4]Joxadiazol-5-

yl)-2-(4-trifluoromethoxybenzyl)-2,3-dihydroisoindol-1-one, having the structure below:

Nes *
HN/—_‘\N
/ . _eOF

.
15  oran acid salt thereof, the process comprising:
reacting tert-butyl piperazine-1-carboxylate with bromoacetonitrile, in an organic solvent
in the presence of a base and subsequent reaction with hydroxylamine or an acid salt thereof to
form 4-(N-hydroxycarbamimidoylmethyl)-piperazine-1-carboxylic acid tert-butyl ester;
formylating ethyl-3-furoate with a Vilsmeier reagent formed by reaction of phosphoryl
20  chloride with dimethylformamide or another formylating agent to form 5-formyl-furan-3-
carboxylic acid ethyl ester;
reacting 5-formyl-furan-3-carboxylic acid ethyl ester in an organic solvent with
4-(trifluoromethoxy)-benzylamine and reducing the product to form 5-[(4-trifluoromethoxy-
benzylamino)-methyl]-furan-3-carboxylic acid ethyl ester or an acid salt thereof ;
25 reacting 5-[(4-trifluoromethoxy-benzylamino)-methyl]-furan-3-carboxylic acid ethyl
ester or an acid salt thereof with crotonoyl chloride in the presence of a base, with subsequent

heating or other conditions so as to affect a Diels Alder transformation and subsequent



5car boxyl ate in an organic solvent wwth a base to form 4-
{5-[7-nmet hyl -1-oxo0-2-(4-

trifl uorowetzhmog4d®enzyl) - 2, 3-di hydr o- 1H i soi ndol- 5-y1] - PCTREZj100sDAzo0l - 3-y
| met hyl }- pi perazine-|-carboxylic acid tert-butyl ester, and

decar boxyl ati ng 4-

{5-[7-met hyl -1-o0x0-2-(4-trifluoronetigxy-benzyl)-2, 3-di hydro- 1H

i soi ndol-5-y1]-[1, 2, 4] oxadi azol - 3-yl met hyl } - pi per azi ne- 1- car boxylic acid
tert- butg ester by 10Oheating wiith acid in an organic solvent, to form
7-net h g glr@tgmmfﬁh@ grpldﬁct]}mw @fb@q&@,pt base to form 7-methyl-1-0x0-2- (4-tr1ﬂuorornethoxy-

112 Shaga sty o) oo Loy ooy )-2.5-01 by 50 ndol -

-one or alrm Sel ect ed fron1the group
consi sting Géactﬁh§5 mhh;dnboie-ﬁe(ﬂhyiﬂu&bkﬂeﬁmﬂxyéjeﬂzyl) pBatihydror@t-isoindole-5-

4- br ono- r ox ( f | uor gnet hox) benzam de;

5- [ (4- P} ﬁ%ﬁlefr %ﬁ%%% 95 laryh%)“ ﬁ%@% ﬂnnfq]?-éwﬁ@xz 15&?%&1313%%11&

al kyl %%fb%&yl‘é{%q{'l%ﬁfor a%ﬁdsolvent with a base to form 4-{5-[7-methyl-1-ox0-2-(4-

7- met hyl - | - 0xo- 2- % | uor omet hoxy- benzyl) - 2, 3- dIK dro- 1H i soi ndol e- 5- car
boxyl i ctrlﬁmrdm@thoam-bzmadlk% -Celeytdao- lﬂhrsomdm S-@ldil m%m@hméésflmouhy}}am ng
5-bronD17-nEth¥ fli%H—llsobe of.ur { ne, the process conprising:

251 eac P45t SHBO Y0l ﬂ§mﬁY rethi"’benzene in an ether solvent with a

Grignard reagedibo gsxgr d%@a@g _giffREdm&h &Y RBR21) B B Ry REnzoi ¢
acid, and WO 2011/ 08 09 / SE2011/ 05000
isoindol-5-yl]-[1,2,4]oxadiazol-3-ylmethyl } -piperazine-1-carboxylic acid tert-butyl ester by
10 heating with acid in an organic solvent, to form 7-methyl-5-(3-piperazin-1-ylmethyl-
[1,2,4]oxadiazol-5-yl)-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-isoindol-1-one or an acid salt

thereof.

Claim 3 A compound selected from the group consisting of:

15  5-bromo-7-methyl-3H-isobenzofuran-1-one;
4-bromo-2-hydroxymethyl-6-methyl-N-(4-trifluoromethoxy-benzyl)-benzamide;
5-[(4-trifluoromethoxy-benzylamino)-methyl]-furan-3-carboxylic acid or an alkyl ester thereof,
and
7-methyl-1-ox0-2-(4-trifluoromethoxy-benzyl)-2,3-dihydro-1H-isoindole-5-carboxylic acid or an

20  alkyl ester thereof.

Claim 4 A process for making 5-bromo-7-methyl-3H-isobenzofuran-1-one,
O
O
Br

the process comprising;:
25 reacting 5-bromo-2-iodo-1,3-dimethyl-benzene in an ether solvent with a

Grignard reagent and carbon dioxide gas to form 4-bromo-2,6-dimethylbenzoic acid, and



- 19 - heati ng 4-brono-2, 6-di net hyl benzoic acid with

N- br onosucci nim de and a radical initiator in an organic solvent and
subsequernwonredunssioen of over-brom nated products w th arPcedEeiimgs@eEnt to
form 5- brono- 7- net hyl- 3H i sobenzof uran-1-one. 5 C aim5A process for making
4- br ono- 2- hydr oxynet hy1- 6- net hyl - N- (4- trifl uoronet hoxy-benzyl)-benzam de,
the process conprising: reacting tertgbutyl piperazine-I|-carboxylate with
bronoacetonitrile, in an organic solvent 10 in the presence of a base and
subsequent reaction with h dro | am ne or an acid salt thereof tg form

4- ( N- hy dr ox yiatitgatrPraneoy6 heam}@ﬁ@émﬁlﬂ -eampyiegmigidgend aredica put y|
ester; r
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4- br oneedichredignet thfbine hboomo-deindthyl-3H- 1sobenitffalfan¥igone

4- br ono- 2, 6- di met hyl benzoic acid with N-bronosucci nimde and a radical
15initiator in an organic solvent and subsequent reduction of

ovek- br, ted r |
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5- bronﬁmﬂumanhﬂmx3&kna@bbmzmmuban 1-one with

4-(trifluoronethoxy)-benzyl am ne incpn anhydrous solvent with
trimethylalum niumto form 4-

br ono- 2- hydr oxynet hy1- 6- net hyl
Cl ai m 6A process for making
5-1(4-trifluoromethoxy-benzyl|
ester or an acid salt these0f),

the process comprising;:
reacting tert-butyl piperazine-1-carboxylate with bromoacetonitrile, in an organic solvent
10 in the presence of a base and subsequent reaction with hydroxylamine or an acid salt thereof to
form 4-(N-hydroxycarbamimidoylmethyl)-piperazine-1-carboxylic acid tert-butyl ester;
reacting 5-bromo-2-iodo-1,3-dimethyl-benzene in an ether solvent with a Grignard
reagent and carbon dioxide gas to form 4-bromo-2,6-dimethylbenzoic acid;
heating 4-bromo-2,6-dimethylbenzoic acid with N-bromosuccinimide and a radical
15  initiator in an organic solvent and subsequent reduction of over-brominated products with a
reducing agent to form 5-bromo-7-methyl-3H-isobenzofuran-1-one;
heating 5-bromo-7-methyl-3H-isobenzofuran-1-one with
4-(trifluoromethoxy)-benzylamine in an anhydrous solvent with trimethylaluminium to form 4-
bromo-2-hydroxymethyl-6-methyl-N-(4-trifluoromethoxy-benzyl)-benzamide.
20
Claim 6 A process for making 5-[(4-trifluoromethoxy-benzylamino)-methyl]-furan-3-

carboxylic acid ethyl ester or an acid salt thereof,

O
~ N
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o
/ HCI O/<\F



N WO 2011/ 084098PCT/ SE2011/ 050002 - 20 - the process conprising:

reacting tert-butyl piperazine-I|-carboxylate with bronoacetonitrile, in an
or gani ¢ swbwentosiuwst he presence of a base and subsequen®PCrsaedllOsO0N t h
hydr oxyl am ne or an acid salt thereof to form

4- (N- hydr oxycar bam m doyl met hyl ) - pi per azi ne-1-carboxylic acid tert-butyl
ester; S5fornylating ethyl-3-furoateagth a Vilsneier reagent formed by
reaction of phosphoryl chloride with dinmethylformam de or anot her
fornylating agent to formb5-fornyl-furan-3- carboxylic acid ethyl ester;
reacti ﬁ%emﬁ%ﬁﬁﬁ?mpflﬂﬂ&n 3-car boxyl ic acid ethyl ester in an organic sol vent
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ester. iCtmi ms%ﬂcqaasfmclms afidsubseddengreaction with hydroxylarmne or an acid salt thercof to
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reaction of rphaspbobihyl2rambd-edrbeeyliv dchi dhyTRky i 41 sreaiie SolQEntaiat her
formylating agent to form5-fornyl-furan-3- carboxylic acid ethyl ester;
4-(trifluoromethoxy)-benzylamine and reducing the product to form 5-[(4-trifluoromethoxy-

10 benzylamino)-methyl]-furan-3-carboxylic acid ethyl ester.

Claim 7 A process for making 7-methyl-1-o0x0-2-(4-trifluoromethoxy-benzyl)-2,3-
dihydro-1H-isoindole-5-carboxylic acid ethyl ester,

0 N
F
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15  the process comprising:
reacting tert-butyl piperazine-1-carboxylate with bromoacetonitrile, in an organic solvent
in the presence of a base and subsequent reaction with hydroxylamine or an acid salt thereof to
form 4-(N-hydroxycarbamimidoylmethyl)-piperazine-1-carboxylic acid tert-butyl ester;
formylating ethyl-3-furoate with a Vilsmeier reagent formed by reaction of phosphoryl
20  chloride with dimethylformamide or another formylating agent to form 5-formyl-furan-3-
carboxylic acid ethyl ester;
reacting 5-formyl-furan-3-carboxylic acid ethyl ester in an organic solvent with
4-(trifluoromethoxy)-benzylamine and reducing the product to form 5-[(4-trifluoromethoxy-
benzylamino)-methyl]-furan-3-carboxylic acid ethyl ester or an acid salt thereof;
25 reacting 5-[(4-trifluoromethoxy-benzylamino)-methyl]-furan-3-carboxylic acid ethyl
ester or an acid salt thereof with crotonoyl chloride in the presence of a base, with subsequent

heating or other conditions so as to affect a Diels Alder transformation and subsequent



reacting 5-fornyl-furan-3-carboxylic acid ethyl ester in an organic sol vent
with 4-(trifluoromethoxy)-benzyl am ne and reduci ng the product to form

5-1 (4-triwburoriaseivBoxybenzyl am no) - met hy1] - f ur an- 3- car b@xylsiEeo1aosmort hyl
ester or an acid salt thereof; 25reacting
5-1(4-trifluoronethoxy-benzyl am no) - net hyl ] -furan-3-carboxylic acid ethyl
ester or an acid salt thereof with criatonoyl chloride in the presence of a
base, with subsequent heating or other conditions so as to affect a Dels
Al der transformation and subsequent WD 2011/ 084098PCT/ SE2011/ 050002 -21 -
dehydr dehyshatign efifbe proguetoritnin scidar base do Ermpagethyly lfaxom-(4-trifluoromethoxy-
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