PROCESS F®RO YHEBIBREPARATI ON OF BENZOTHI AZOLONE COMPOUNDS — PCTISESHIO2M, osent
invention relates to a process for the preparation of benzothi azol one
conmpounds and to novel internediates in t'he process of the invention. 5
Benzot hi azol one conpounds are known. For exanple, WO 93/24473 descri bes

7 (2- anm noet hyl ) - benzot hi azol one conpounds of general formula [err]

n repr esen?z{%&is gOPzTHﬁ %mﬁéwgﬁNzggepenéiﬁﬁé@gk@%S c2)r o; 3,

15 Z represents phenyl optionally substituted by hal ogen, -OR[err],
N err] or NRlerr]Rlerr]; or a 5- or 6-menbered N, O or S
cont ai ni ng Thetpzessot/mventicarredlates to a prodaps-jqr]thq prﬁpmﬁc}n affleenRpthiazplone

i ndependent |y represent hydr, tgen or al kK r] and
phar maceut iC€EPPYR geasle IErmediates 84 ?Hg’r"éﬁﬁf(’fthe wgentipe conpounds of WO
93/ 24473 may be prepared by any of several nethods, for exanple by

al kyl at Pon of the benzot hi azol one conpound of for rrul a |

CH2CH2- NH2 Benzothxaz?lo]gxe comlpounds are known. For example, Wd 95/'21473 desc ibes 7-(2M th an
al kyl ati ng agent o or mu r]1

aminoethyl)-benzothiazolone compounds of general formula
CH,C HZ-NH—(CHz)p—X—( CHz)q-Y—(CHz)r-Z

S
=0
N
\
OH H
10
wherein
X and Y independently represent -S(Q),- or -O-,
nrepresents 0, 1 or 2,
p, q and r independently represent 2 or 3,
15 Z represents phenyl optionally substituted by halogen, -ORI, NOj or NRZRB; oras-or
6-membered N, O, or S containing heterocycle, and
Rl, R2 and R3 independently represent hydrogen or alkyl Cy.g,

and pharmaceutically acceptable derivatives thereof.

20 The compounds of WO 93/24473 may be prepared by any of several methods, for example

by alkylation of the benzothiazolone compound of formula I

CH,CH,-NH,
S
=0 |
N
\
OH H
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5 in whichyyoghsido X Y and Z are as defined above and L repgrsEesitr’a
| eavi ng group, or al kyl ati on of a conpound of formula |, as defined
above, with a conpound of fornula, 2 [err] 10 in
which p, g, r, X, Y and Z are as defined above, in the presence of a
reduci ng agent. The present invention relates in particular to a
novel process for the synthesis of conpound 15 Routes for the
synt hesi s oWithisa abiylapiog aeerdiof foeawlh, for exanpl e from Weinstock et al, J.
Med. Chem, 1987, 30, 1166-1176. Sunmmary of the Invention 20 In a
first aspect the present invention provides a process for the preparation
of a conpound of formula (L C[}-szpr}(- (CH,),-Y-(CH,)-Zconpri sing converting,
in the presence of an acid, a chloro nzothlqazol e corrpound of formula
(rn) [err] into the conpound of formula (1).

In a second aspect, the present invention provides a process for
t he prepar ainiwhicop, @ r, X, Y adrihanerad definddoabomé and L yepresents a leaving group, or

CH2 CH2NH2 ) [err .
alkylation of a compound of formula I, as defined above, with a compound of formula,

O=CH~(CHy), ;- X-(CH,).-Y-(CH,)-Z

10 inwhichp, q, r, X, Y and Z are as defined above,

in the presence of a reducing agent.

The present invention relates in particular to a novel process for the synthesis of compound
L

15
Routes for the synthesis of the compound are known, for example from Weinstock et al, J.

Med. Chem., 1987, 30, 1166-1176.

According to the present invention, a process for the preparation of the compound of

20 formulal

CH,CH,-NH,
S
=0 |
N
\
OH H

comprises converting the chlorobenzothiazole compound of formula II
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conpri si ngwbry@/},sts@pé of: 10 (a) acetylating a conpound ofPCT&EPERTEI X)

[err] © 15 to obtain a conpound of formula (VII) [err]

(b) nitrating the compound of fornmula (MBIl) to obtain a conpound of
formul a (WU [err] (c)
subj ecting the conpound of formula (VI1) to a hydrogenation reaction

foll owed by treatnent with hy e €3 obtain a compound of
formula (V) [err] (d) reacting the conpound of
formula (VI) with benzo%H anate to obtain a gonpound of

formula (V)

N m—
{CI

into the compound or formula I, for example using concentrated hydrobromic acid.

The compound of formula II is novel and may be prepared by halogenating the 2-
s aminobenzothiazole compound of formula III, for example using copper (II) chloride and
copper (1) chloride and optionally ethanol, in HC), e.g., 20% HCI to which is added sodium

nitrite:

NHCOCH,
I

10

The compound of formula III is novel and may be prepared from a thiourea of formula IV,
NHCOCH,;
CH;0

'HN\4(S
NH,

15 using a halogenating/oxidising agent, for example N-bromosuccinimide, bromine or N-

chlorosuccinimide in an acidic solvent, e.g., a mixed acid solvent e.g. MeSO;H/AcOH.

The compound of formula IV is novel and may be prepared by hydrolysis of a compound of

formula V
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Lerr] wQ9 ‘1333 (e) hydro' ysing the conpound of fornubé'r@{bs/mwbt ai n
(0] (0]

a conpound rmul a (v [err]
(1v) () reacting the compound of fagnula (1V) with a
hal ogenat i ng/ oxi di zi ng agent to obtain a conmpound of forrmula (I11)
[err] (9) chl orinating the corrpound of formula (I11) to obtain
a conpound of formula 30 (Il NHCOC [err] and 5 (h)
converting, in the presene€ §f anaci d, thé‘ conmpound of forrmula (I1) into
t he conpound of formul vV

CH,0

NHCOPh

for example in water using a base such as K;COj; or an alkali metal hydroxide, e.g. NaOH or
KOH. |

s The compound of formula V is novel and may be prepared by reacting an aniliné

hydrochloride of formula VI

NHCOCH,

VI
CH,0
NH,-HCI

with benzoylisothiocyanate, for example in acetone or methylisobutylketone (MIBK).
10
The compound of formula VI is novel and may be prepared by hydrogenating a

nitroacetamide of formula VII and treating with HCI

NHCOCH,

CH,0 Vi
: NO,

15 in any suitable solvent, for example in ethanol or 2-propanol, in the presence of palladium

on charcoal.

The compound of formula VII is novel and may be prepared by nitrating anracetamide of

formula VIII
NHCOCH3
/©/\/ Vil
CH.O

3

20
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In a thi rdmmsothe present invention provides a conpoundP@H/SEISOMRTHa

(rr)y: [err]

In a fourth aspect, the present invention

provi des a conpound of fornmula (I11): [errd 15 In a fifth
aspect, the present invention provides a conpound of fornula (1V):

[err]

conpound of formula (V)

10

15

20

25

In a sixth aspect, the present invention provides a

; err
for example using HNO; in acetic acid. [ ]

The compound of formula VIII may be prepared from a compound of formula IX:

NH,
IS x
CH.0

3

for example using acetic anhydride or acetyl chloride, either as solvent and reagent, or in the

presence of dichloromethane and triethylamine.

In another aspect, the present invention provides a process for the preparation of
compounds of formula I, comprising (i) converting a compound of formula IX into a
compound of formula VIII, for example using acetic anhydride or acetyl chloride, either as
solvent and reagent, or in the presence of dichloromethane and triethylamine, and (ii)
converting the compound of formula VIII into the compound of formula I, for example by

the stepwise preparation of compounds VII, VI, V, IV, III and II as described above.

The process of the present invention provides an easy process for the preparation of
compound II, without the need to use undesirable starting materials, and giving the product

compound in good yield.

The present invention also provides the novel compounds of formulae II, III, IV, V, VI and

VIIL
The following Example illustrates, but is not intended to limit, the invention.

a) Under an atmosphere of nitrogen, 2-(4-methoxyphenyl)ethylamine (100 g) was
dissolved in dichloromethane. To this triethylamine (92.18 ml) was added and the

resulting solution was cooled to 0° C. Acetic anhydride (62.40 ml) was added
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Accordi ng \?’BJSB@ giresent invention, a process for the prepap@-ws@gg/@fz-m he
conmpound o tor mul a a (1) [err]

conprises converting the chl orobenzot hi agol e conpound of fornul a (II)

[err] into the conpound or fornmula I, for exanple using
concentrated hydrobrom c acid. The conpound of fornmula Il is novel and
may be prepared by hal ogenating the 2- 5 am nobenzot hi azol e conpound of
formula 111, teopvaseqmepeesUsinsgtoctbepeld sollitipn cAlntaxiriem arotherm of 6p0evas( | )
chloride and optionally ethanol, in HC, e.g., 20% HCl to which is added
sodi um ni pgmneed The redetion mixtureTas stirred o tgsenerriutsifor 49 mnsaTiq | i s

| and d f t hi f formia IV, 15
usi ng Z”w?ﬁé@ﬁ%%&%&?ﬁ e paitrat S Fodsindiefor omosuccr i m de,

brom ne or chl orosuccinimde in an acidic solvent, e.g., a m xed
acid sol vent e.g. MeSqerr]H AcOH.
s The reaction mixture was washed with dilute hydrochloric acid (2x1L) and saturated

NaHCOs5 solution (2x1L) then dried over anhydrous MgSOy, filtered and concentrated,

in vacuo, to yield an off-white solid. This was dried, in vacuo, (T = 40° C).

b) A solution of 2-(4-methoxyphenyl)ethylacetamide (70 g) in glacial acetic acid (350 ml)
10 was added, over 25 mins, to conc. nitric acid (339.6 ml) at 20° C. Cooling was applied
so that the temperature was maintained between 18 and 20° C. The resulting solution
was stirred at room temperature (24° C) for 45 mins. Reaction progress was monitored

by HPLC.

1 The reaction mixture was poured into iced water (2.7L) forming a precipitate/
suspension. The product oiled out on stirring at room temperature. The mixture was
extracted with dichloromethane (2x1L). A sample of the extract was washed with
NaHCO; dried and concentrated for analysis. The extract was washed with saturated
NapCO3 solution (2x1L), causing the extract to become saturated with water. The

20 extract was diluted slightly with dichloromethane (~ 100 ml), then dried over

anhydrous MgSOy, filtered and concentrated, in vacuo.

c) 2-(4-Methoxy-3-nitrophenyl)ethylacetamide (4.82 g) was dissolved in hot ethyl acetate
(9.5 ml), then left to cool to room temperature. Cooling to 0° C resulted in the
25 formation of yellow crystals. These were {iltered off, washed with cold ethyl acetate,

and dried in vacuo (T = 40° C).

d) 2-(4-Methoxy-3-nitrophenyl)ethylacetamide (5.98 g) was dissolved in ethanol (150 ml),
10% palladium on charcoal (0.18 g) was added and the resulting mixture was
30 hydrogenated at 3 bar, overnight.
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The conpoume sgssisw nul a |V is novel and may be prepared by HRGFEEBSIF4of a

conpound of formula V [err] for exanple in water .
using a base such as Klerr]CJerr] or an a kali metal hydroxide, e.g. NaCH
or KCOH. 5 The conpound of fornula V is novel and nay be prepared by
reacting an aniline hydrochl oride of formula VI [err] wth
benzoyl i sot hi ocyanate, for exanple in acetone or nethylisobutyl ketone
(MBK). 10 The conpound of fornula VI is novel and may be prepared by
hydr ogenati ng a nitroacetam de of forpmula VII and treating wth HC|
[err] 15 Thegatglypt was g‘éﬁ?@ offqng dhg filtrats concantrated {aARPrRmIehopne fird of

2- |, in.the,) f | 1,adi . h | . ) d
of "formita vi 1 i3 OBERARR Ry Wis MR Ased iy P oisids el o BERR
formula VI [ ebfelbrown solid precipitated out. The mixture was allowed to stir overnight. The of®

5 white solid was filtered off, washed with diethyl ether then dried, in vacuo, (T = 50° C).

¢) The aniline hydrochloride (40.0 g) was dissolved in water (200 ml) and basified with
aqueous sodium hydroxide solution (25% w/v) to pH ~ 11, extracted with

dichloromethane (100 ml x 3), dried (NaSOj4) and evaporated to dryness in vacuo to

10 leave a pale pink solid. The solid was dissolved in acetone (140 ml).

Ammonium thiocyanate (12.35 g) was dissolved in acetone (AR grade, 120 ml) and
benzoylchloride (17.3 ml) was added dropwise with stirring over 2 mins. The
temperature rose from 22° C to 38° C over the addition and a white precipitate formed.

15 The reaction was stirred at room temperature for a further 75 mins and then filtered,
and washed with acetone (20 ml) to give a solution of benzoylisothiocyanate. This was
added dropwise with stirring to the amine solution, over 40 mins. The temperature rose
from 23° C to 36° C during the addition. A thick cream precipitate formed. The
reaction was allowed to stir at room temperature for 16 hours and then the product was

20 collected by filtration, washed with water (30 ml), sucked dry and then dried in vacuo
at 60° C.

f) The N-benzoylthiourea (45.0 g) was suspended in water (330 ml). Sodium hydroxide
solution (25 % w/v, 58 ml) was added and the stirred mixture heated to 75-80°C for 20

25 minutes.

The mixture was cooled to room temperature with the aid of a cold water bath and then

acidified to pH 7-8 using hydrochloric acid (~ 4N, 80 ml).
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for exa”plﬁlo%'%}s@ﬂ;oHNq err] in acetic acid. The conpogag;sebs/dardsul a
VIIl may be prepared froma conpound of formula I X: [err] for

exanpl e using acetic anhydride or acetyl ghloride, either as solvent and
reagent, or in the presence of dichloronethane and triethyl am ne. 10
I n anot her aspect, the present invention provides a process for the
preparation of conpounds of formula |, conprising (i) converting a
conpound of f ortaihixtdr&wasiceolad further GP4PidE BEthOfinfeiatitend 14l I°1C, stioved @RI €
usi ng acetic anhydride or acetyl chloride, either as sol vent and
reagent, or i nithinspnéshewedudt cdilesheddryoiiitratiomeovashetl with axaberl (48imd pandasugked | )
converting the coppound of fornula VIIIl into the conpound of formula I, for
exanpl e by 159vilae Eé‘éﬁﬁi%ét{ﬂeéaration of conpounds VII, VI, V, 1V, I1I]
and Il as described above. The process of the present invention

provi des an easy process for the preparation of conmpound 11, w thout

t he need to,u | ' Qg Sac LY | roduct
conpoun% [ ?@g%ﬁ%?ﬁ?ﬁﬁéﬁggﬁ%ﬁﬁdﬁg’ %?ge@earlﬁtéduis?lc\l/(g t izg.‘rxlly(l!{\{L ggagfdo@i des the
novel conpoundaethinesoifonid agd (823 mi)l Codlivig Was réfjuiseticto keep el temperature belew

fol |l ow ng Exa%e illustrates, but is not intended to limt, the invention.
25 a) UnifErC.arheshionzeal(8%.6 mfwagiaddestiorthe respltingsolibiry phadyC) Eeauesutinge
(100 g) was . di ssal ved A i chl.oronet hgpe.. To.this.trigethylam ne
(9218 5 waslutinacasipories 2 C for sl ien 30 Bips, of b A0GEH £EN 2t v o
O[err]C. Aceti I ] :

10 GBS ifle (37 14 B H helWesBOHRC acid (157 mp, Th tempgratuce was

e col maxi mum
exot her iy of 6| @#injairledWesveen 2 and 5° C.OlRaeMSEng SINGidnOA%! stigfed it X2 Ceford hour
stirred at roomtenperature for 40 mns. Tlc showed no trace of

starting nmat ertheh allowesoptie aeromauietriperature (max temp of 30° C observed) for 22 hours.
Reaction progress was monitored by HPLC. The reaction mixture was transferred to a
dropping funnel then added, over 3.5 hours to a 25% solution of sodium hydroxide
(4.675L) at 4° C. The temperature was maintained below 11°C for the whole addition.
15 An off-white solid precipitated from the reaction quench. The mixture was stirred
between 7-10° C for 1.25 hours then filtered. The solid was washed with water (2x200
ml), sucked dry, then dried in vacuo, (T = 50° C) to yield an off-white solid.

h) Under an atmosphere of nitrogen, 2-amino-benzothiazole (5 g) was dissolved in

20 concentrated hydrochloride acid at 22° C. To this was added copper (II) chloride
(1.26 g), copper(l) chloride (0.93 g) and ethanol (0.32 g). Complete dissolution of the
aminobenzothiazole was observed. The solution was cooled to 15° C for the gradual
addition, over 1.75 hours, of an aqueous solution of sodium nitrite (3.9 g) - added
below the surface of the reaction mixture via a syringe pump. The temperature was

25 maintained between 13 and 18° C. N3 evolution was observed. The reaction progress
was monitored by HPLC. After 1.75 hours stirring at room temperature, the reaction
mixture was quenched, over 5 mins, into stirred water at room temperature. A milky
yellow solution was formed in which the product oiled out towards the end of the
addition. The mixture was stirred for ~60 hours. The solid was filtered off, washed with

30 water (250 ml), air dried then dried, in vacuo (T = 55 C), yielding on orange solid.
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5 Thewsagigign M xture was washed with dilute hydrochl orCSESSI002762X 1)
and saturated NaHCO err] solution (2x1L) then dried over anhydrous
MgSO err], filtered and concentrat ed, 9 in vacuo, to yield an
off-white solid. This was dried, in vacuo, (T = 40[err] O. b) A

sol ution of 2-(4-nethoxyphenyl)ethylacetam de (70 g) in glacial acetic acid
(350 mM) 10 was added, over 25 mns, to conc. nitric acid (339.6 nml) at
20 C. Cooling was applied so that the tenperature was maintai ned
between 18 and 20[err] C The resulting solution, was stirred at

r oom t enper & ur Bhe giprebenzotyiazoly (126 g was suspended émcqncergrased hydebrosne aad ed
by HPLC. 15 .Jhe, reaction m xture aured ,in i ged ter . 7L)
formng a preci{dPp sbpnder anitrogen aélﬂg??i‘ﬁrsei %ﬁ_sthgﬁgxt&e&ea@ %aF"eﬁﬁg’ﬁforoéig
stirring at ro . 1 : ] i

G chl or omet hana 55 105¢ PR wi ol EROMRRmiaht and the prébRAEE Brodibt s
NaHCO errs] dri egbiletxdd &9 filiedtionavashet orittpisapropartol (Thmi)extirsackedirs tovgivbad wi th

sat ur at ed Naferr]CJ err] solution (2x1L), causing the extract to
becone sat ur at extlinivbrowet pawdeT whiichagas dried ipyacucat 488€. di l uted slightly with
di chl oronet hane (~ 100 m), then dried over anhydrous MgSQ err],

filtered and concentrated, in vacuo. )

Cc
et hyl acet b The RRRSSORACIING S SEL GRS Ripteded s Bhie R B liaRe e dinfh
Cool i ng t0- Ol ergdoG: gl iflohth dthiBeiere. FurthbORAR! [ D wakaibay! bl St o)

These were filtered off, was wth cold ethyl acctate, a

dried i mvacuo ds sddéA[aed the ©jution/suspensidh stirred at ~70° C for 15 minutes and then

2- (4- Met hoxy- 3-ni-trophenyl)) et hyl acet am de (5.98 g) was di ssol ved in ethanol
(150 nl), filtered E@%O;ﬁi‘fq AHEYROBIIOBhar coal (0.18 g) was added and the
resulting mxture was 30 hydr ogenated at 3 bar, overnight.

The catalyst was filtered off and the filtrate concentrated to

approxi mat el y i i acidl i :

Gassed with hyoonehirfd Bdrpctiors apid (0 F pHPHATRILC1E (R ERER 8 o
sol i d precipit ajtadindett nitrden ovexiighitc ThasolRl wasedlletted Sy ifiltradion] wagHed . witlhigo-of f -
5 white solid was filtered off, washed with diethyl ether then dried,
in vacuol!s (T= 5pperrql (29 ml) and sucked)dry To giver yellaw neywies oviieh wae diiehingvaguo shas
di ssolved in vva%%,rc(zoo m) and basified with aqueous sodi um
hydr oxi de sol ution~(25% wv) to pH[err] 11, extracted with

di chl oronet hane (100 M x 3), dried (NaJerr]SOerr]) and evaporated to
dryness in vacuo to 10 | eave a pale pink solid. The solid was

di ssol ved i n acThopdadtdB.0k) was suspended in watdi8Din)rintdéd Daiyreperd etmobghd® agd
was di ssolved in acetone (AR grade, 120 nl) and i benzoyl chl ori de
(17.3 M) was awaweeddto €b (Riaraeak(0i3 g) was arddsd apd themixturpatirred for 10 minutes

pr oci pi t B o 1 or fedhen Blered sigutyib BivelappGilont WGy SonPRRURPE @i
a further 75 m t i I : it e (20
m) to give a sglsrgplq’gar? a'g? Q%ééldz%lgInlﬁgt(l)]{%lsté)ra/daanngtaél.o %ﬁité@é\gggdw rm’t)gé‘rﬁtl(aglgded

dropw se wit h spretipitingd tppoduee wastolizcrdl byt fileration) wesshetOwith 38propagolt(e¢omdy,at ur e

rose
sucked dry to give a pale yellow powder, and dried in vacuo at 45° C.

This Sheet Has Been Replaced




from 23[erg]0&/§8?8036[err] C during the addition. A thick cr %@ﬁgggdzmtate
formed. The ™ reaction was allowed to stir at roomtenperature for

16 hours and then the product was 20 jocol l ected by filtration, washed

with water (30 ml), sucked dry and then dried in vacuo ]
C. f) The N-benzoylthiourea (45.0 g) was suspended!Ilmmgllmmmjgm
m ). Sodi um hydr oxi de solution (25 %wv, 58 m)*was added and=
the stirredClaims ure heated to 75-80[err]C for 20 25 m nut es.

The m xture was cooled to roomtenperature with the aid of a cold water
bat h and then acidified to pH 7-8 using hydrochloric acid (~ 4N,
80 m). : The,.m [e C d further in an ice bath -
i nt ernal telr‘rp /%;gr%c[eéﬁojrtl& prgﬁr?tﬁgeph&:tgft8”&%?““638&8““‘11315 m ns and t he
product collected by filtration, washed with water (50 m ) and sucked

dry. Dried in vacuo at 50[err] C oy gy @HUnder an atnosphere of nitrogen,
glacial acetic acid (112 m) was E‘aedzto 2 met hanesul f oni c aci d
(823 m). Cooling was required t [§the tenperature bel ow 30 C
The thiourea (93.5 g) was added he ):estyl ting qgolution at 28 C. The
resul ting sol ution was eq,to 2[err] C for the addition over 30
mns, of a solution of N brqmosuccinimde (59.14 g) in

met hanesul fonic acid (187 m ). ThgHtenpgfature was 10 mai nt ai ned
between 2 and 5 C. The resulting solution was stirred at ~2 C for 1 hour
then all O‘A'e&rﬁ&isﬁ{g' don@értihg &He &h%%&hﬁ&o(é%ﬁo%@ offordfllqir] C observed)
for 22 hours. Reacti on progress was nonitored by HPLC. The
reaction mxture was transferred to a droppi ng funnel then added,
over 3.5 hours to a 25% sol uti gpR_of ~SOdiINHCCH OXi de (4.675L) at
4[err] C. The tenperature was tai ned below 11[err]C for the whole

e

addition. 15 An of f-white d precipitated fromthe( reacti on quench.
The mixture was stirredCH;0 begween 7-10[err] C for 1. 25 hours 't hen
filtered. The solid was washed N&Q wat er (2x200 m ), sucked dry,
then dried in vacuo, (T =50 C) toMdeld an off-white solid. h)

Under an atnosphere of nitrogen, 2-am no-benzothiazole (5 g) was dissol ved
in 20 . hloride acid at 22[err] C. To this was
added coppelﬁtﬂ%%sgﬁpgéfgfeﬁmmgi (1.26 g), copper(l) chloride (0.93 Q)
and et hanol (0.32 g). Conplete dissolution of the

am nobenzot hi azol e was observed. The sol ution was cooled to 15[ err] C for
the gradual2. A process agrlgimed i claime} wherein thegompoynd ahfosmuledlis prepaied by of
sodiumnitrite (3.9 - added . bel ow.t he face of the reaction
mxture vi ahaito%@?ﬁ’%@é&ﬁ%.m 0‘3‘%13&8{‘1?193“&/82%%“&%&' mai nt ai ned bet ween
13 and 18 C. N2 evolution was observed. The reaction progress was
nonitored by HPLC. After 1.75 hours stﬂméb@rlat roomtenperature, the
reaction m xt ure n d, over  mns, into stirred water at
roomtenperature. A mlky yel | ow sol ution Mas formed in which the
product oiled out towaHl® of the addition. The m xture was
stirred for ~60 hours. The soh}'d s filtered off, washed with 30

water (250 m), air dried the ﬂ{uﬁi in vacuo (T =55 C, yielding on
orange solid. NH,

s
3. A process as claimed in claim 2 wherein the compound of formula IIT is prepared from

a thiourea of formula IV,
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i) The chlwodissamot hi azol e (15.0 g) was suspended in concentPCa{3EY8/00274

hydr obrom ¢ acid (165 m ) under a nitrogen atnosphere and the

m xture heated under reflux for 7.5 hours. The m'xture was

al l owed to cool overnight and the precipitated product was

collected by filtration, washed with isopropanol (20 n) an Mﬁgﬂ' ﬁﬂllw,m
give a yel | oyPr povde ch was dried in vacuo*

j) The hydrobrom de (13.39g) was suspenggd in water (130 m) and
warnmed to 80 - 90[ err] C under a nitrogen atnosphere. Further

water (20 m) % addefl. Chgr coal (I. I g) 10 was added and the
sol ution/ suspensi on HN at ~70[err] Cfor 15 mnutes and then
filtered hot to give a cl &ar sol ution. Concentrated hydrochloric

acid (18 M) was added toNHg filtrate and the mixture left to

stir under nitrogen overnight. The solid was collected by filtration,
washed wi t hysirfa hall§genatifd/6Rial3 g dgék. M) and sucked dry to give a yel | ow
powder, which was dried In vacuo at 45[err] C The
product (5.0 g) was suspended in water (50 m ) under a nitrogen atnosphere

d d to 70 C, . Ch dded and 1 Xt
i rred f or® LOAAPGSRE daimed in O, HBHe F EPBaoSI Al yRge G JPHBEH &Y
yel | ow soI )Lﬁ};dg&yﬂ%gpgg@%é%&&%gﬁ%&ﬁe@g@ oric acid _ (7 mM) - -was added

and t he mi xtUr & rrreé to cool under nitrogen. The
preci pitated product was collected by filtration, washed with isopropanol

(10 m), sucked 0 glchq)(ﬂql e yeI | ow powder, and dried in
vacuo at 45[err] C 14

CLAI M5 1. A process the preparation of g conpound of formula (1)
[err] corrpr(}H Q” Cov ertlng, in the presence of an acid, a

chl or obenzot hi azol e Con‘pOLh \(

NHCOPh

5. A process as claimed in claim 4, wherein the compound of formula V is prepared by

10 reacting an aniline hydrochloride of formula VI

NHCOCH,

Vi
CH,0

NH,-HC!

with benzoylisothiocyanate.

15 6. A process as claimed in claim 5, wherein the compound of formula VI is prepared by

hydrogenating a nitroacetamide of formula VII and treating with HCI
NHCOCH,

CH,0 Vil
NO,

in any suitable solvent.
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of formul a»('kb)z/sswo [err] I nt o the conpoundpEf/sEasraozida

(). process for the preparation of a corrpound of formula (1)
[err] 12 rising the steps
of: (a) acetylating a compound of formula (IX) ’T

[err] to obtain a conmpound of formula (VIII1) J[err] m"”m'"'"’“‘ﬂ””m
nitrating the conmpound of formula (VII1) to obtain a corrpound of ¥ornuFa *
(Vi) [err] (c) subjecting the conpound of

formula (VI l’}) t/g g?{tceydr QBe O(Qal Unaﬂe egn fﬁeoé.ﬁﬁ)%?ﬁl/?}‘ fdeFe A VRS pygpgﬂd by

hydr ogen chlori -l 1] a comnpo
nitrating an-acetamide of formula VIII:

NHCOCH,
/©/\/ vill
CH,0

3

8. A process as claimed in claim 7, wherein the compound of formula VIII is prepared

from a compound of formula IX:

NH,
Qa .
CH,0

10 3

for example using acetic anhydride or acetyl chloride, either as solvent and reagent, or in the
presence of dichloromethane and triethylamine.

15

9. A process for the preparation of compounds of formula I, comprising (i) converting a
compound of formula IX into a compound of formula VIII, and (ii) converting the

compound of formula VIII into the compound of formula I.

20 10. Compounds of formula X

NHCOCH,
CH,0 Y
X
wherein Y is H and X is selected from the group NO,, NH,-HCl, NH-CS-NHCOPh and

NH-CS-NH,, or X and Y together form a five membered ring, as in formula II or I11.

25
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16 [err] wo0 9838180 d) reacting the conmpound of fornula (VIBCTSENR/RIMZOY |
| sot hi ocyanate to obtain a conpound of formula (V) [err] (e)
hydr ol ysi ng the conmpound of formula (V) td3obtain a conpound of formula

(1Vv) [err] () reacting‘t
formula (1V) with a hal ogenating/oxidi zing agent to obt ﬂlﬂﬂwmﬂ "mHlll

forrrula(llllf [err]
chl ori nati nit-t Acorprpediafifosmuladinul a (111) to obtain a conpound of formla

(rn) [err]

NHCOCH,
CH3O/©(S\/ I

N —
\<CI

12. A compound of formula III:

/@(vNHCOCH
{l

v

to  13. A compound of formula IV:

NHCOCH,
W
CH,0
s

HN\(

NH,

15 14. A compound of formula V:

NHCOCH3
CH30/©N Vv
S

HN\(

NHCOPhH
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and (h) ing, in the presence of an acid, the co ound-o oy mul a
(rn) intot‘g%g%zﬁ%%und of forrmula (1). 3. A conpound of orr?glli)a ?II):
[err] 4, A compound of formulga (111): [err] _

%grrruilsé (V)':A\ chP?imd of formula (1V): [err] 6. H“lmm[rmﬂﬂﬂ!m“l

15. A compound of formula VI:

NHCOCH,
\
CH,O
NH,-HCI
s
16. A compound of formula VII:

NHCOCH;,

CH,0 Vi
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