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WO 2005/ 092879 PCT/ SE2005/ 000415 -1- FIELD OF

| NVENTI ON The present invention provides a novel
wWEe@smoss79 or the preparation of chronbne conpPCTIEE2005/000415

havi ng the general formulal: O R~ OR2 5 L I

wherein RL is selected fromH, Cl-10al kyl, hal ogen,

am no, Cl-6al kyl-oxy, or hydrpxy; L is a displaceable

group selected frombrono, chioro, fluoro or iodo; and

10 R2 is selected fromH, C.6alkyl, hanan, hydr oxy,

] 3 -am no, Cl-6al kyl- carbonyl,

F@%QF@%d Cl- 6al kyl - oxycar bonyl optionally

substituted by one or nore groups selected from

hal oGh&presemit imvemivch myﬁd@@no@mmﬂmléﬁeﬁaﬁmn of chromone

EN 15 The reseq invention relates to the

C?)IP%?}%%I aving Be eerrd B e bnpounds that may be usef ul

in the manufacture of potentialdy potent orally active

5-H I b receptor antagonist, usefful in the treatnent

of depression, anixiety apntRQitiexrel ated di seases. An
exanpl e of such a pgepafs isjlas follows: 20 0 O
1. DMADC 1. H2SO4 Et Nropa ~ RHF/ -all 0
OHI/ | Crt |

L o
wherein

R! is selected from H, Ci.10alkyl, halogen, amino, Cj.salkyl-oxy, or hydroxy;

L is a displaceable group selected from bromo, chloro, fluoro or iodo; and

R? is selected from H, Cialkyl, halogen, hydroxy, amino, C;.salkyl-amino, Cy.galkyl-
carbonyl, C;.¢alkyl-oxy and Cj.ealkyl-oxycarbonyl optionally substituted by one or more

groups selected from halogen, amino and hydroxy;

BACKGROUND OF THE INVENTION

The present invention relates to the preparation of chromone compounds that may be

useful in the manufacture of potentially potent orally active 5-Ht;, receptor antagonist, useful

in the treatment of depression, anixiety and other related diseases. An example of such a

preparation is as follows:

(0] . (o]
F 1. DMADC F 1. H2804 F
Isopropanol OH 2. EtOH
Et,N ,
OH > o OH o OEt
2. NaOH/H,0
Br Br 0 Br O
X 1

While this preparation leads to the chromone compound it also suffers from several

drawbacks, making its viability for commercial production doubtful.
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OHO 2. NaOH/H20 Br Br OBr O X Il Wile this
preparation | eads to the chronone conpound it al so
wa@edose92879 r om several drawbacks, making its vPEDhSEIDY000415

for comrercial production doubtful. WO 2005/092879

PCT/ SE2005/ 000415 -2 Applicants provide a process for

the preparation of chronone gfnpounds of formula I

t hat unexpectedly and surprisingly provide

i nprovenents in product yields, cost, energy

consunption, reduction in the nunber of synthetic

steps, inproved scale up conditions, and 5 the |ike.

10 DABAIRIaREIEN i@ a Pidtess FOAENT brePhri¥i e AathiiseRompb$nd® of formula T
[ OCess nﬁr prepari ng conpounds of formula I: 8 R~ .\

that ppexpestedlynnd sugpyi BiOMIARIMPERovemERis ineprodyc prields, cost, energy

cénk ' li5 d ;
PR e SRR 3P PRl ied Xt W cfiions, anc
thellifer o or i odo; and R2 is selected fromH Cl1_6al kyl,
hal ogen, hydroxy, am no, Cl_6al kyl -am no, C1. 6al kyl -
20 carbonyl, Cl1_6al kyl -oxy and Cl1_6al kyl - oxycar bonyl
optionally substituted by one or nore groups sel ected
from hal ogen, am no and hydroxy; conprising

DESCRIPTION OF THE INVENTION

Provided herein is a process for preparing compounds of formula I:
0]

wherein

R' is selected from H, Ci.102lkyl, halogen, amino, C;.¢alkyl-oxy, or hydroxy;

L is a displaceable group selected from bromo, chloro, fluoro or iodo; and

R? is selected from H, Ci-salkyl, halogen, hydroxy, amino, Cy.salkyl-amino, C;.galkyl-
carbonyl, Cy.salkyl-oxy and C,.salkyl-oxycarbonyl optionally substituted by one or more

groups selected from halogen, amino and hydroxy;
comprising

A) heating a mixture of a compound of formula Va:



25 A) heating a m xture of a conpound of fornula Va:

WO 2005/ 092879 PCT/ SE2005/ 000415 -3 RL I OH L Va,
wapewsasesaret yl ating agent in the presence of aPCESEX05/000415
" acid catalyst at a tenperature and for a tine

effective to give conpounds of fornmula Vb: 5 0 R~ CH3

OH L Vb, B) conbining the compounds of formula Vb and

a di carbonyl conpound to an alcohol solution at a

tenperature and for a tine effective to give conpounds

of formula Vc: 10 O0OR2 / LRI O O OHL Vc, and Q

heating the conpound of 1for Ve with a mxture of
acids at a tenperatureRa time effective to
gi ve conpounds of fornmula I OH

L Va,

and an acetylating agent in the presence of a Lewis acid catalyst at a temperature and for a

time effective to give compounds of formula Vb:

5
0]
R1 CH3
OH
L Vb
B) combining the compounds of formula Vb and a dicarbonyl compound to an alcohol
solution at a temperature and for a time effective to give compounds of formula Vc:
10
O 0
R2
R1
O
OH
L Vc, and
C) heating the compound of formula Ve with a mixture of acids at a temperature and for a
time effective to give compounds of formula I.
15

In another embodiment, R? is, independently, H, C;-Cs alkyl, halogen, hydroxyl,

methoxy or cyano. In a more particular embodiment R is, independently, hydrogen or fluoro.
Y g

In another embodiment, L is a displaceable group. In another embodiment L is a

20 displaceable group selected from bromo, chloro, fluoro or iodo. In a more particular

embodiment L is bromo.
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15 In another enbodinment, Rl is, independently, 11
Cl-C6 al kyl, hal ogen, hydroxyl, nethoxy or cyano. In

wa@2evsnesparti cul ar enbodi mrent R is, independePCT/§E2005/000415

hydrogen or fluoro. In another enbodinment, L is a

di spl aceabl e group. In another enbodinent L is a 20

di spl aceabl e group selected frombrono, chloro, fluoro
or iodo. In a nore particular4'enbodinent L is brono.
WO 2005/ 092879 PCT/ SE2005/ 000415 -4 |In anot her

enbodi nent, R2 is selected fromH, Cl1_6al kyl, hal ogen,
hydr oxy, am no or O _6al kyl - oxy optionally

| substy fiHued eﬁ%o@rﬁﬁ:n? 'R2 JefocBdGHS S €} gd‘ﬂgg a Iid(:g‘afp hlydroxy, amino or

hal ogen, ami no and hydroxy. In a hor
Cemﬁb}drommptmmlm sybstituted by dnd rpnmmtel Zra@ps Sdbdtgd from halogen, amino and

R g R baBeulnre b GRRN  in RS R HHRIE G o o

hp&mcess. The above process may further |nclude a step
for separating, filtering or washing conpounds that
may be carried out in any nunber of ways known in the

ar t . 1fdctRargRGulier SMNLIAE Yses H1@abIvESLs EAEHELRRR %Hﬂe Rove

formul a Va, "the acetyl ating agent and the cat al
praggsshEheehaya @f‘@ﬁssaﬁa}’aﬁlﬁbﬂ‘p@ﬂa @t geming s¢narating: ﬁlﬁ@mg or washing

cpag)?‘lﬁﬁd ﬁ%}h@ﬁ@ég%ﬁgﬁguﬁg He é{%ﬁd? ?%rrru a\A, the

acetylating agent and the catalyst may be conducted

at a;te era out 130.a abo

For bt S Smanh FE e ARt Sh Rt A, ey iing agent

aﬁ@ﬂtewhatysn@aﬁa@mndaaed bhoeapblneé aﬂzmt a @fiel ¥fREWaS pRfvide
carboxylic acids that contain an acyl group and t

hat
cREROWA:- b2 MeEe R perl enbadiaent the h@ﬁmg péfonnelae)ﬁap rlee acetylating
oJhEAOLE RIS e P . QRGN 2R84 540130 o shons 1057
faraboyt 1 tor2dmwiutke and et hyl acetate. In a nore particul ar
enbodi nent, the acetylating agent nmay be acetyl
chl ori de.
In another embodiment, the acetylating agent are those functional derivatives of

carboxylic acids that contain an acyl group and that can undergo nucleophilic substitution. For
example, suitable acetylating agents include acetic acid, acetic anhydride, acetamide, acetyl
chloride, acetyl bromide and ethyl acetate. In a more particular embodiment, the acetylating

agent may be acetyl chloride.

In another embodiment, the Lewis acid catalyst may be selected from aluminum
chloride, zirconium tetrachloride, bromide tetrachloride, HF and phosphoric acid. In a more
particular embodiment, the Lewis acid catalyst may be selected from aluminum chloride or

zirconium tetrachloride. In particular, the Lewis acid catalysts may be aluminum chloride.

In another embodiment the Lewis acid catalyst may be added in portions. In particular,

the Lewis acid catalyst may be added in two portions.

In another embodiment, the pH level may be adjusted. In another embodiment, the pH
level may be adjusted to about 7.
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In anot her enbodi nent, the Lewis acid catal yst may be
selected fromalum num chloride, zirconium

WO edosagdsiori de, bronmide tetrachl ori de, HF and PCT/SE2005/000415

phosphoric acid. In a nore 25 particular enbodi nent,

the Lewis acid catalyst may be selected from al um num
chloride or zirconiumtetrachloride. In particular,

the Lewis acid catal ysts nay-be al umi num chloride. In

anot her enbodi nent the Lewis acid catal yst may be

added in portions. In particular, the Lewis acid

catal yst may be added in two portions. 30 In another

enbogj ] : j i mid

ermbo ) emjer fafient, BAEQT e Yar By Siepl Raming g BRIy compound
mMAPLR @0 54t00 A7 ex&Gfile,SEitall6 Agahany componmdsamdudedtyruvate or glyoxylate

BN RO a——

osalateabl e di carbonyl conpounds i nclude Pyruvate or
gl yoxyl ate esters, nethylglyoxal, and Cl-4oxalate. In
particul ar, the dicarbonyl conpound nay be ethyl 5
oxal §f hotildd eABO&RRAL, BHRQEH 1B BEmp SRR HEYehuld b GRMRAHEFbonyl
of formula w th a dicarbonyl”™ conpound in an ] .
ceinpaiind|in v Rlgohd okwtign ey be nm%p@d aha tempeesitpe ped for @ timegettective
' fect] j .
1 ouRs EhFo Bl P thSrord Barbi oD dREelbiop e conductod a
acanghudirectetveen bbowt SSenp ebatt 60X et wizerbeoerntabbat latod hours.
about 60C for a tine between about 1 to 2 hours. In
anot her enbodi nent, the al cohol sol ution conprises

sodi ymmkhed $mbedinne BfeQiidoh6] sobltivn Rempriffsoduammkdide in absolute
sui t abl e sodi um al koxi des i ncl ude_ sodi um net hoxi de,

alogknl FRrerppRieqwritabls apdinmi alepsidsp el sadimapeibeiide, sodium ethoxide
- . . o |

A AR R APy RSB E Egpbako

inchle utedirapbol, athanolepropinel,doutsnol, isebytandliand keat-hutarpd. In particular, the

<o R o SRR SRR L OB e " Ompouna

of formula Vc with a m xture of acid nay be conducted

at a_tenperature and for a tine effective to provide
co n.pgtﬁpgo?l}e_r exrngo%mﬁﬁg, geacting the compound of formula Ve Qvit a mixture of acid

may be conducted at a temperature and for a time effective to provide compound I. In a more

particular embodiment, the reaction may be conducted at a temperature between about 70 and

about 80°C for a time between about 1 to 2 hours.

In another embodiment, the mixture of acids may be a mixture of acetic and

hydrochloric acid.

Minimizing the charge of aluminum chloride may help control any impurities that

form during the above process.

Unless specified otherwise within this specification, the nomenclature used in this
specification generally follows the examples and rules stated in Nomenclature of Organic
Chemistry, Sections A, B, C, D, E, F, and H, Pergamon Press, Oxford, 1979, which is
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20 particul ar enbodi nent, the reaction may be
conducted at a tenperature between about 70 and about

wW@e@s50ms7a ti ne between about 1 to 2 hours. | nPEIYSEINEF/000415

enbodi nment, the m xture of acids may be a m xture of
acetic and hydrochloric acid. 25 Mnim zing the

charge of alum num chloride nmay hel p control any

i mpurities that forn1during'@he above process. Unless
speci fied otherwise within this specification, theI
.nomencl ature used in this peci fication genera
“PSTHOEﬂR%da*i ?eé%ﬁiah%mafﬂ@t%q}le@gf chegrcal sirygse memas les on
n&hinPclanical suGh@dsstry, Sections A, B, C, D, E, F, and

H, Perganmon Press, Oxford, 1979, which is WO

2005/ 092879 PCT/ SE2005/ 000415 -6 incorpora}ed by

refe « [ XEepR! ar hem ¢ structure.
nare st AR e dond & SHRIR. B pferke i B mlhcif Shight o
bragehed chhik hlydroosban Eﬂdmats oofnpaSmg 1soibbdux 1D carBbiehtods. Unless

T TR T

atons. Unless otherw se specified, "alkyl" generally
i ncl udes both saturated al kyl and unsaturated al kyl .
The Toetem coxclesdihy msed alenecr 5 gHEX 6F Prefixsigfers to agnonovalent ring-

c&ftaﬁfn‘nﬁh &SEH£DSn f8i lmr g faﬂgeagt 3 eas?&%qbw n atoms

hy rocarbon radi ca o about
12 carbon atonms. 10 The tern1"ary|" used alone or as

ff s f t car.bon radj cal )
havi T Bl P e HBAT b i e BBl ¢ Rfferoan gica
haa/ﬂmymteloﬁ’: nehepeigtushturdtéd Srborfkings h@vm% Qfo?{hifg |cKaﬁ'ﬁ!cter (eg,4n+2
ou car bon

0 d riising 5 up to a
d?ﬂﬁ%ﬁﬂ&% o ﬁ@nﬁpﬁﬁ% [P .t%abq%%faébolbﬁows celen thefradical is

1otc£t@d 88 RBBbbE of thBGrondatic HA. t €rm "heterocycl e” used
al one or as a suffix or prefix, refers to a

ri ng-contai ni ng
The term “heterocycle” used alone or as a suffix or prefix, refers to a ring-containing

structure or molecule having one or more multivalent heteroatoms, independently selected
from N, O, P and S, as a part of the ring structure and including at least 3 and up to about 20
atoms in the ring(s). Heterocycle may be saturated or unsaturated, containing one or more
double bonds, and heterocycle may contain more than one ring. When a heterocycle contains
more than one ring, the rings may be fused or unfused. Fused rings generally refer to at least
two rings share two atoms therebetween. Heterocycle may have aromatic character or may

not have aromatic character.

The term “alkoxy” used alone or as a suffix or prefix, refers to radicals of the general
formula —O-R, wherein -R is selected from a hydrocarbon radical. Exemplary alkoxy
includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,

cyclopropylmethoxy, allyloxy, and propargyloxy.

Halogen includes fluorine, chlorine, bromine and iodine.
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structure or nol ecul e having one or nore nultival ent

het er oat ons, independently selected fromN, 0, P and
w@20088987part of the ring structure and i ncl udP@mSEX005/000415

| east 3 and up to about 20 atoms in the ring(s).

Het erocycl e may be saturated or unsaturated,

contai ning one or nore 20 doubl e bonds, and

het erocycl e may contain nor e~f-han one ring. Wien a

heterocycl e contains nore than one ring, the rings

may be fused or unfused. Fused rlnqg general ly refer

" " y
to atVheBASirst STORP: FirigurestAam iSvdirafthyrronnseisde b p figsend group,
stredne QF YOhe af Bt BAY fof TR firGt §1J8§[5, 3h&reQr atity forM®h chemical
have aromatic character. 25 The term "al koxy" used
bendyvith et leass one atgmfafthepsecondegrpwp, stregteeor plony adi cal s of
the general fornmula -0-R wherein -Ris selected from
a hydrocarbon radical. Exenplary al koxy includes

met htSapyratet] kacbyn" peap@oirbonatymi dpostyuctulne) ntgcule or group wherein all

tltgrpg)lrjlbg %%‘EPQ{}?}? %;ig,l%)c(: opé%%lbo rsﬁl%%: lg)gég ﬁ%%hg%{z | %,?l)l(é{'é is no double or
tr@pmé Bédd @ontcRA ¢ &iPdhdb dnClbh @nd WER APV LR GéRerally adopts an sp’
CT/ SE2005/ 000415 -7 Wen a first group, structure,
atomiq oAl hybridizaien: | y connected” to a second group
structure or atom at |east one atom of the first
group, structure or atomfornms a chem cal bond with
at | Sdssatupated earben"gheank e cabon aimginawspictate; molagnle opigroup wherein

BB e 55O O o P Gorts, e

aﬁl@ﬂdﬁ end didlé)l&ortﬂgblﬁ boad b(ﬁimegé&)gil tafs@afon @{OQT ﬁlﬁiblﬁisdchfbon atom
ot her rds, there is nqg .double or. triple bonds
g@&%@’(ﬂ\ﬁgﬁtsﬁépf’ﬁﬂg a&i’i“ﬁ@?b@f@hr%u%i s carbon at om
generally adopts an spa atom c orbital hybridization.
10 "Unsaturated carbon" neans a carbon atomin a

st r udheprecesyes and gyrthetic metbogds deneribeil hereithroeghout wag be carried out
vx{gtg%g “R?Iﬁ&acﬁt%‘g[?blg Qoltzgﬁt%{ ﬁggepé&eﬁlgf'gbl}i%bﬁ%&v%nﬁ '(%geaggﬁrgntg rwhich are

Wor ds, erers ast one
stlbrstaptig lyoomeresaive edthatie ttartinginsaterzidi@eacansntiznidterinediates, or
car bon at om gener al | y .adopt or atom c )
P O SRR frorhiah B8 Fras e BB el FRages which
i rApd Frode e sbiRest's FREeSh B tifRuANe ¥s thaBYIvEE's bellingemPthture.

A given reaction may be carried out in one solvent or a mixture of more than one
solvent. Depending on the particular reaction, suitable solvents for a particular work-up
following the reaction may be selected. For example, suitable solvents may include water,
alcohols, hydrocarbon solvents and halogenated derivatives. In particular, water,

dichloromethane, xylene, ethanol and methanol.

Examples

Preparation of 1-(3-bromo-5-fluoro-2-hydroxyphenyl)ethanone
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with or without a suitable solvent or base. CGenerally,
sui tabl e sol vents are sol vents which are

W@ wsogsre al |y non-reactive with the starting PEI/SEI005/600415

(reactants), the internedi ates, or products at the
tenperatures at which the reactions are carried out,
i.e., tenperatures which may,range fromthe solvent's
freezing tenperature to the S8lvent's boiling
tenperature. 20 A given reaction may be carried out in

Do e RrifGs o2 hEbeibeetoteend L0 ke DEFh cghRa Bid acetyl chloride
(605 kg2t ® Iﬁﬁlrquivr) auralg lsl‘ﬁ?écgdnd\'/:ﬂéﬁféd unoso-lssvti f@i/\t:n:ihgg{lﬁ%xcess acetyl
. or exa e, Sultapl e
AIBRRHOS iy fiehaed ANk HIBOT AT SHoesidu it eReladtia?s-30°C then
dieky %ﬁkh%i&ll&m%l’euhﬁgeea ah %2. ﬁﬁfrhi?éﬁ&é %Q&Zﬁuﬁg& 6%%1'(58 49.359C and

wat er, 25 dichl oronet hahe, xyl ene, no
akpeyimg elploride(sd Mg d. IPmeq) zquiv) was asfded in two portions. The temperature of

3 6 S el BB Y G ARG i B iehiortmethane (80

Lywhs mmmv4d by distitigttoan®he ﬁaﬁém@ vx?@ maintfifedw1 )3eqa'5vc) tfc_ﬂrdﬂe (Ijlour,
L,ch ' 62.5 . equiv) was stirre

R Ha PSP 5ok erair oD TRgr Thestegiey iRy as added toa

seltiH 613 WRv BydtBdh1¥@Sadi® PBISAn Rted (500! I_l,)!e’gﬁ%M Bg‘ehﬁ Bdrd RBarated

resi due was cooled to 25-30C°then diluted _
ang} th PrgaBicehAteEasextracted witlrf 8%rivAst sodamnnhdroxide sdwtion (300 L). The
- gy i .10
T
hydsogidoritt agid(560 kg) HEhersokid wae filtered bff] weshed o/ith3@tdrIBCL), then with

pe Gt eSS i Al s PRt Baeiieli, 2% wefs 1B bromo-s-
floaor2tlatdied paényl)3thadaieGrdsors. oopeebayr .,  diluted with

xyl ene (250 L) and cooled to 10-15C. The reaction
m xture was added to a solution of 30% w-w

PhpaFReh oPEMSI @Eﬂf%co’-.ﬁuér);-:}-&cdf-m%r 00 2drbokfyd yer s

were separated 10 and the organic phase was extracted
with 10% w w sodi um hydr oxi de solution (300 L). The

Sﬁ'u gﬂgr'_i"ufﬁgé émtal;z{%—%&o&#@vllloerg)-f—ﬁyd}giy%ﬁglyﬁg%aggﬁe%%.8 (ii(g,t P.OO mol
equiv) and diethyl oxalate (172.0 kg, 6.00 mol equiv) was added to a solution of sodium
ethoxide (66.8 kg, 4.9 mol equiv) in absolute ethanol (250 L) at 60°C. The mixture was stirred
at 55-60°C for one hour and ethanol was removed by distillation. The residual mixture was
diluted with water (300 L) and the precipitated solid isolated by filtration. This solid was
heated with a mixture of acetic acid (210 L) and 30 w/w hydrochloric acid (55.5 L) at 70-
80°C for two hours. After cooling at 25°C, the mixture was diluted with water (150 L and 100
L), then with 12% w/w sodium bicarbonate solution (50 L) and finally methanol (100 L)
before drying at 70°C under vacuum. The yield of ethyl 8-bromo-6-fluoro-4-oxo-4H-
chromene-2-carboxylate was 38.6 kg (63%).
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hydrochloric acid (55.0 kg). The solid was filtered
off, washed with water (60 L), then with petroleum

wWe@Rws098190 L) and dried at 55-60C under vacuuPCT/SEa®05/000415

yield of 1-(3-brono-5- fluoro-2-hydroxyphenyl)ethanone

was 46.0 kg (60% . 15 Preparation of ethyl

8-bronn-6f|uor-4-oxo-4FLchroggne-Z-carboxylate A

m xture of

1-(3- bronD-5-fIuoro-2-hydroxypheny|)ethanone (46.0 kg,

dhéﬁh equi v) and diethyl oxalate (172.0 kg, 6.00
equi v) was added to a solution of sodium 20

~ethoxi de (66.8 kg, 4.9 nol eqU| v) in absolute ethanol

(2150 é’? at gpc. The m xture stlrred at 55-60C for
orfe RGEPOCEH Y RIERLING 2 CRAWOY @‘H"‘Bi‘/ ‘di stillation. The
residual mxture was diluted wth water (300 L) and
the precipitated solid isolated|by filtration. This
solid was heated with a_nafx e~of acetic acid (210
L) and 30 w/ w hydrocgl 6 id(5 SRI;Z) at 70- 80C
for two hours. After coo S e m xture was
diluted with water (150 L #nd 1@0 2} L) then with 12%
w w sodi um bi car bonate sol ption (50gL jnd finally

nmet hanol (100 L) before drying at 70C nder vacuum
The yield of ethyl 8-brono-6-fluoro-4-oxo-4H
chronene- 2- car boxyl ate was 38.6 kg (63%. WO
2005%%79 PCT/ SE2005/ 000415 -9- CLAIMS 1. A process

of PREPAEIEAE BomITRG. 0

O 5 wherein Rl i's ge ct ed(%%r ‘om ﬂg C’,‘fgﬁl% PI;L G,$2Xy’

hal dgirt dignigasable groupablested Gy bromoohttraxioro br jodo;and

d' S F&’ﬁ& ?é"lpétgi ﬂf)rﬁlﬁ’ (% Llﬁ?lt ﬁgoéernogglcg(r))?yr,‘gfnu{:oh lC? ga?kylfalmlilr?o Ci.alkyl-
carbonyl, C;.alkyl-oxy and C,.¢alkyl-oxycarbonyl optionally substituted by one or

more groups selected from halogen, amino and hydroxy;

comprising:

A) heating a mixture of a compound of formula Va:

OH
L Va,

and acetylating agent in the presence of a Lewis acid catalyst at a temperature and for

a time effective to give compounds of formula Vb:



R2 is selected fromH, Cl_6al kyl, hal ogen, hydroxy,

am no, Cl _6al kyl -am no, Cl_6al kyl - 10 car bonyl,
w@2006ahi8ye - oxy and Cl_6al kyl - oxycar bonyl opti oP&l/B§2005/000415

substituted by one or nore groups selected from

hal ogen, am no and hydroxy; conprising: 15 A) heating

a mxture of a conpound of formula Va: 1/ I ROH L

Va,

and acetyl ating agent in-Hhe presence of a Lew s

acid catalyst at a tenperature and for 20 a tine
effective to give conpounds of formula Vb: WO

2005/ 092879 PCT/ SE2005/ 000415
B) conbi ning the conpound
di carbonyl conpound to,an

90 O RL CH3 OH L Vb,

tenperature and for aRtiTE jlective to give conpounds

of formula Vc: 5 OO R2
t he conpound of fornula Vc

oH Ve, and C) heating
ith a m xture of acids at

a tenperature and L Vb,

5
10

2.

3.

4.

15 5.
20

B) combining the compounds of formula Vb and a dicarbonyl compound to an alcohol

solution at a temperature and for a time effective to give compounds of formula Ve:

OH

L Ve, and

C) heating the compound of formula V¢ with a mixture of acids at a temperature and

for a time effective to give compounds of formula 1.

A process according to claim 1, wherein R! is, independently, hydrogen or fluoro.

A process according to claim 1, wherein R? is, independently, H, Ci.salkyl, Cl-salkyl-
oxy or hydroxy. “

A process according to claim 1, wherein L is bromo.

A process of preparing a compound of formula I:
0]

wherein
R! is selected from H, C.jealkyl, halogen, amino, Cj.galkyl-oxy, or hydroxy;

L is a displaceable group selected from bromo, chloro, fluoro or iodo; and
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15

20

for atinme effective to give conpounds of formula I.
10 2. A process according to claiml1, wherein R 1is,

w0 pabspeasdent | y, hydrogen or fluoro. 3. A proceBGI/SE2005/000415

according to claiml1, wherein R2 is, independently, H,
Cl. 6al kyl , Cl1_6al kyl - oxy or hydroxy. 4. A process
according to claiml, wherein L is brono. 15 5. A
process of preparing a corrpoD]n]d of forrulal: O R R2
OL 1l wherein R is selected fromH, C _IQalkyl,

hal ogen ' C al kyl.-oxy, qr .hydroxy:; .20 L. is.a

di sp?ﬁagesﬁ%%ggfo%%tgéﬁa@@’éﬁf%?%ﬁﬁyﬁ Mg Gralkyl-prgiegCralkyl-
or i e&BonyaNd; ¥RyPEPAREEE ARy P6XY - BFiRPISIpABRANSBRithEd by one or
selected fromH, CIl-6alkyl, halogen, hydroxy, am no,

C1- 6819k groapmislectet fom hglpgeng aimmerdgd hydrexsal kyl - oxy and

Cl- 6al kyl - oxycar bonyl optionally substituted by one or

nore groups sel ected from hal ogen, am no and hydr oxy;

5 conpmpridging): A) heating a mixture of a conpound of

formula Vai R OHL Va, 10 and acetyl chloride in

the presence of either alum num chloride or zirconium

t et r A9 hkaitngdamixtura of £ 6@ o fodmdlal g a ti e
effective to give conpounds of fornula

OH
L Va,

and acetyl chloride in the presence of either aluminum chloride or zirconium

tetrachloride at a temperature and for a time effective to give compounds of formula
Vb:

CH

OH
L Vb

B) combining the compounds of formula Vb and diethyl oxalate to a solution of
sodium ethoxide in absolute ethanol at a temperature and for a time effective to give

compounds of formula Vec:

OH

L Ve, and
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Vb: O R~ CH3 OH 15 L Vb, B) conbining the conpounds
of formula Vb and diethyl oxalate to a solution of

wagoasamsee hoxi de i n absol ute ethanol at a tenpPCHSE20@5/000415

and for a tine effective to give conpounds of formula

Vc: 2000R2 R1L O OHL Ve, and WO 2005/ 092879

PCT/ SE2005/ 000415 -12 C) heating the conpound of

formula Vc with a mixture of Bctetic acid and

hydrochloric acid at a tenperature and for a tine

effective to give conpounds of formula l. 5 6. A

process according to claim5, wherein Rl is,

i nde ' . . . .
accoC o e goichROERIoRlk Ve & fixi oD AEAR Rejd and ydrochlori
C1_6adit gt 3 te@peBairk ghd fop g jimgrefiggidvedn givegompopnds o sgrmula I.
according to claim5, wherein L is brono. 10

6. A process according to claim 5, wherein R! is, independently, hydrogen or fluoro.
7. A process according to claim 5, wherein R? is, independently, H, Cyalkyl, C;.¢alkyl-
oxy or hydroxy.

8. A process according to claim 5, wherein L is bromo.



