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Process to prepare sulfonyl chloride derivatives Field
of the Invention The present invention discloses a

woaueliopnocess for the preparation of hydant oi RCT/SE2007/000255

sul fonyl chlorides. Certain novel internmedi ates are
al so di scl osed. Background of the Invention Msher et
al, J . Og. Chem, 1958, 23, 1257-1261 descri be the
synt hesi s of DL-5-(b- chlor odul fonyl et hyl ) hydant oi n
and L-5-(chl orosul fonyl net hyl ) hydantoi n by the
chlorination in agueous di a of -honocysti ne,

y FRACE it BESHAAT AR P FeLTo o BTt RS
02/ 074767, WD 2004/ 024698 and WO 2006/ 065215 di scl ose
cl asses of hydant oi ncont ai ni ng net al | opr ot ei nase

ﬂiapiop{htegﬁ‘;é ﬁ&?t are useful in therapy. Key

' useful in the synthesis of certain of
THegréemtpoktaton discl6ded 3 advdl prodEisAay 10d fréparatiddT hydantoin sulfonyl
2004/ 024698 and WD 2006/ 065215 are sul fonyl chlorides
chforigen eripin pey ehirtermedingesiafg dsosdisdlesadl chl ori des t hat

are disclosed in WD 02/ 074767 and/ or WD 2004/ 024698

and/ or WD 2006/ 065215 are:

KdRBrodnd &, the Hivention4- i ni dazol i di nyl )- 1-et hanesul f onyl
chloride;

Npghey ot ab.J (Pigx Ghami; AP Ha2d) 12d7 1196} desenherias smigsipiof DL-5-(B-
BSOS ey and T (<Hom ) R el i by e
ohivrdeticitin aqueous media of DL-homocystine hydantoin and L-cystine hydantoin

(RS) - (4-nmethyl -2, 5-di oxo-4-im dazol i di nyl ) met hanesul fo
rpspectiiglyor i de;

WO 02/074767, WO 2004/024698 and WO 2006/065215 disclose classes of hydantoin-
containing metalloproteinase inhibitors that are useful in therapy. Key intermediates useful
in the synthesis of certain of the compounds disclosed in WO 02/074767, WO
2004/024698 and WO 2006/065215 are sulfonyl chlorides of general formula:

H O o
N I
CHﬂ—S—CI
O%[}E 2 n ”
N o)
R

Specific sulfonyl chlorides that are disclosed in WO 02/074767 and/or WO 2004/024698
and/or WO 2006/065215 are:

(RS)-2-(2,5-diox0-4-imidazolidinyl)-1-ethanesulfonyl chloride;
(R)-(2,5-dioxo0-4-imidazolidinyl)methanesulfonyl chloride;
(S)-(2,5-dioxo-4-imidazolidinyl)methanesulfonyl chloride;
(RS)-(4-methyl-2,5-dioxo-4-imidazolidinyl)methanesulfonyl chloride;
(RS)-(4-ethyl-2,5-dioxo-4-imidazolidinyl)methanesulfonyl chloride;
(RS)-(4-methyl-2,5-dioxo-4-imidazolidinyl)ethanesulfonyl chloride;
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(RS)-(4-ethyl-2,5-di oxo-4-im dazolidinyl)nmethanesul f on

yl chl ori de;
wORB)7A10é02met hyl - 2, 5- di oxo-4-i m dazol i di nyl ) et haaesakdoon0025s

yl chl ori de;

(RS)-(4-ethyl-2,5-di oxo-4-im dazolidinyl)ethanesul f ony

| chl ori de;

(4S) - (4- met hyl - 2, 5- di oxo- 4- |%1dazol|d|nyl)nethanesulfo

nyl chloride;

(4R) - (4-met hyl - 2, 5-di oxo-4-i m dazol i di nyl ) net hanesul f o
(RS)- 4Cd”ﬂh}ﬂf2 51&1,0)(0 4-imidazolidinyl)ethanesulfonyl chloride;

4%) I-2 5- di oxo- 4- |n1dazol|d|nyI}nEthanesquon
émlqﬂayl dlgﬁq—4-1m1dazo11d1nyl)methanesu1fonyl chloride;

| yl ) met hane
élﬁﬂ% n?/tfl ﬁyil% gﬁxgmlq%ggg%bﬁg%tpln%ﬂﬁ &géhﬁlorfs%%ém fically
(48)5¢ e@r5Rd, 5-dioM¥U Qi daZct J)rﬁéﬂaaaébwbﬁg%ﬁ&ﬁdamﬂdm
2006/065215 wer e prepar ei t her chl orination

#9- (Aw@@n@pﬂeljﬁéquplmlﬁ@OélémrAeglwéﬁbmgﬁlﬁqngmfﬂw@
derivative essentially as described by Misher; or (ii)
by anal ogous chlorination in aqueous nedia of the

TR Kl DEIbriEs BeR B iiRblbstd ifIW0 UZVTAVRST, WD 10D4/024698 and
di scl ose an alternative and inproved process for the

WQ@Q%Q@%N@W@WEISPRT& ¢ihenbYi ni ng sul fonyl chlorides of
th ng

(e)t %ormath% t1n acﬁ| ve t di'ng &t tRé cg%g%dglrea}/nggéérug@dedgge??%t?“et he

pr epar EHssdﬁﬁale asSdebdridey by SAdskdrj 6le deri vatives of

general formula (I) wherein Rrepresents  to 4 alkyl

or (iilL3by anadogeys pldatinajion irpggypeous media of the corresponding benzylsulphide

derivative.

We now disclose an alternative and improved process for the synthesis of hydantoin-

containing sulfonyl chlorides of the above type.

Disclosure of the Invention

According to the present invention we disclose a process for the preparation of sulfonyl

chloride derivatives of general formula (1)

H O o
N I
CH—S—cCl
04[\? ‘ﬂ},— I
H R O
()

wherein
R represents C1 to 4 alkyl or C3 to 5 cycloalkyl; and
n represents an integer 1 or 2;

which process involves reaction of a compourfd of formula (II)
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n represents an integer 1 or 2; which process involves
reaction of a conpound of formula (I11)(H) wherein R

woem7asenis Bu , PhCH2 , Ph2CH, Ph3C or O to BCT/SE2007/000255

al kanoyl; and R and n are as defined in formula (I);

wi th hydrogen peroxide, followed by chlorination in an
aqueous nedi a. The hydrogen geroxide is generally used
as an aqueous solution. Conveniently, as a 35% w w
solution in water. Typically, 0.95 to 1.05 equivalents
of hydrogen peroxide are used, particularly about 1.0
equi val ents. However, |arger anounts of hydrogen
peroxi de may be used. @lorpnation is generally

performed using chlori s. Cenerally chlorine gas
is passed into the r dl t“ﬁ e®tion mxture
until the sol ution @8v a pefisi stent green
col ouration which indic conpl etion of the

reaction. At the same tinme a slight drop in
tenperature is typically al so(pbserved. Typically, 2.0
to 2.8 equivalents of chlorine are used. Preferably

t he oxidation with hydrogen peroxide and the
vdfekesm i nati on reaction are carried out as sequenti al
steps w thin_a sinale reacti on vessel. In one

By rreipresents e B ehlzdhe CHRP g rdddpd 2limgoyls and anot her
RLE ehL S9aGIRed BNk, (f represents PhGH2 .

with hydrogen peroxide, followed by chlorination in an aqueous media.

The hydrogen peroxide is generally used as an aqueous solution. Conveniently, as a 35%
w/w solution in water. Typically, 0.95 to 1.05 equivalents of hydrogen peroxide are used,
particularly about 1.0 equivalents. However, larger amounts of hydrogen peroxide may be

used.

Chlorination is generally performed using chlorine gas. Generally chlorine gas is passed
into the rapidly stirred reaction mixture until the solution develops a persistent green
colouration which indicates completion of the reaction. At the same time a slight drop in
temperature is typically also observed. Typically, 2.0 to 2.8 equivalents of chlorine are

used.

Preferably the oxidation with hydrogen peroxide and the chlorination reaction are carried

out as sequential steps within a single reaction vessel.

. 1 t
In one preferred embodiment, R~ represents Bu .

In another preferred embodiment, Rl represents PhCHy.

In another embodiment, n represents the integer 1.
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I n anot her enbodi nent, n represents the integer 1.1n
anot her preferred enbodi nent, R represents CH3. In

wanai7heso2enbodi ment, R represents CH3CH2. | n aROTKSE2007/000255

enbodi nent, R represents cyclopropyl. In one
enbodi nent, R represents Bu , n represents the integer
1 and R represents CH3 or CH2 or cyclopropyl. In
anot her enbodi nent, R represents PI1CH2, n represents
the integer 1 and R represents CH3 or CH3CH2 or
cycl opropyl. The process is carried out in a sol vent
such as aqueous acetic acid or in a mxture of water
' i as chl orof orm or

B SRS S i S R
suitable inert solvent additionally conprising acetic
acid. In one enbodinent, the process is carried out in
In@erdther eatodinmat) RaiepiesantoYHY@HMe 5 to 15% water. In
anot her enbodi nent, the process is carried out in
acetic acid containing 10 to 12% water. |In another

' : ' jed out in acetic acid
Iggﬁ?ﬁ?ﬁ%ﬂ%dg%%gfg%€§?§gﬁ%@Fﬁgég%ificalIy a m xture of
acetic acid and water in a ratio of 8:1 by volunme. The
process is carfied out_at a suitable tenperature such
Ip engerpbpdispent ]y wepeesents-By.on prpresprip theduiessr |1yand & sgewspents CHs or
0C and + 20C. The skilled man will appreciate that
@aGHosareyelopiepylhe process are potentially exothermc
and therefore, depending on the scale on which the
process is being carried out, sonme tenperature

iati ' e_expec .
N 3hot etrleg)nrl])ohf?netng repres%ntstP%gHz, n represents the integer 1 and R represents

CH3 or CH3CHj or cyclopropyl.

The process is carried out in a solvent such as aqueous acetic acid or in a mixture of water
and a suitable inert solvent such as chloroform or dichloromethane or in a mixture of water

and a suitable inert solvent additionally comprising acetic acid.

In one embodiment, the process is carried out in acetic acid containing by volume 5 to 15%
water. In another embodiment, the process is carried out in acetic acid containing 10 to
12% water. In another embodiment, the process is carried out in acetic acid containing
about 11% water, specifically a mixture of acetic acid and water in a ratio of 8:1 by

volume.

The process is carried out at a suitable temperature such as between — 10 °C and + 40 °C,
particularly between 0 °C and + 20°C. The skilled man will appreciate that both steps in
the process are potentially exothermic and therefore, depending on the scale on which the

process is being carried out, some temperature variation is to be expected.

When compared to processes known in the prior art, the novel process of the present

invention has the major environmental advantage that significantly lesser equivalents of



When conpared to processes known in the prior art, the

novel process of the present invention has the major
wenvirriosnrent al advant age that significantly | eBEEISE2007/000255

equi val ents ofchlorine are required in the

chlorination step. There is thus a significant

reduction in the em ssion of _.hydrogen chloride. The

chlorination step of the present invention typically

i nvol ves the use of about 2 0 to 2.8 equival ents of

orlne C st r 0CEeSS . .. .
oFRBF ot ey ot B SRPLPRAR Rt 5 e B E R usiop e
enﬁssfomrdflhiy&o gén ghldridet Tisdhlgatnation ¥ efahé pregent JHveaiidnl t%lplcally
[ oIves t he .use_qf out, 3.1t 8 equival ents of .

6 Hireg SEebonf o e F S hyiutlods ofnliatedd T8 Fores prangr an
p@(ﬁdessﬂhﬂﬂﬁﬁ§ @fredt BMIBiMAtIE ot b K@BAIdE BérPFatifedf PRAn@A (H) (w1thout prior

ide or disulfide derlvaF particularly

5 qxaila @)Mwélymwkves .tlz,e ysgaf aboe}te%)é rﬁ@lﬁ RGIvivalenis OE%@mne gas.
nature of the group R, the sulfonyl chloride product
(I') can be contaninated Wi th varying anounts of the
Aowtheespiondisadyastaié ofihe peei ait pietsdsseatitiwb/ilqg dlirdct vlierimition Bf a

sgflf)ﬂlde o?dﬁ?lgrﬁ? g%{ Yagﬁe ?R}tc%larl% %or lar%e sa;a W(%r 1&%} g d%ﬁrs‘ceimg on the
e?‘gl? bttt R e . thd (o cilfb?Mla Féc}r(g%gn 8t cérﬁ&ﬁfﬂh@d with
I's obta In satis

actory

10 vdtyﬁrfgcdm(ﬁiﬁtsfo ltﬁbaddnféﬁpdﬁﬁl %@@lf(ﬁﬁw@ﬂ@w@ﬁvdc @HWh@eﬁl'H and n are as
wherein Ris Bu gives the sulfonyl chloride product

defiyed @by nat ed by 5% or nore of the corresponding

sul fonic acid derivative of general formula (111).

Whi | st such contam nated products are generally

acceptable for routine ab®fatorywrk, they are not

acceptable for large s n adturiEP processes.
CH%L—S——f)

R

H R
(1

15 Thus, in the case of direct chlorination of the compound of formula (II) wherein R1 is
PhCHpy, the sulfonyl chloride of formula (I) is obtained in satisfactory yield and purity; but

direct chlorination of the compound of formula (II) wherein R1 is Bu' gives the sulfonyl
chloride product (I) contaminated by 5% or more of the corresponding sulfonic acid
derivative of general formula (III). Whilst such contaminated products are generally

20  acceptable for routine laboratory work, they are not acceptable for large scale

manufacturing processes.

The novel process of the present invention has the advantage that the reaction is less
" 1 .
sensitive to the nature of the group R . Thus, compounds of formula (IT) wherein R is

25 PhCHj or R1 is Bu' both afford the required sulfonyl chloride (I) in excellent yield and
purity.
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The novel process of the present invention has the
advantage that the reaction is | ess sensitive to the

waavarriesi the group R . Thus, conpounds of f oPauiSE2007/000255

(I'l') wherein Ris PhCH2 or Ris Bu both afford the
required sulfonyl chloride (1) in excellent yield and
purity.Wiilst not wishing to.be restricted by theory,
it is believed that the novep process of the present

i nvention proceeds via the internediacy of a sul foxide
of general formula (I1V). (1V) Novel sulfoxides of
general formula (1V), wherein RR R and n are as

defi ned above, useful as intermediates in the
Whikst netswishiag toshe megrigied B thspiyelids bstieyrshihatahe neyiehirogess of the

pg'és)e{lt lIl\%nPOl? Bl%‘ége%]s Vil S‘cﬁ? 1ff;1tre O]édl};l(a/fof %rsgl%gm{l ?fgge%era f%(rfl\l}ji r(‘IV).

enera
mhereLn R represents Bu or PI1C}Q n represents the
integer 1; and R repreggnt sOCH3 or CH3CH2 or

cycl opropyl are clalne n WM|?st not wishing to
be restricted by th ev@® that the
chl orinati on of the Sul |nnerned|ate (1Vv) to

give the sulfonyl chloriHleg (I) may proceed, to a
greater or |esser extent, V|a a sulfinic acid
derivative of formula (V) (VIVNovel sulfinic acid
derivatives of fornmula (V), wherein R and n are as
defi ned above, useful as internmediates in the

vt fifokRleOd! getérhDRYhule (VO] Whkesin &, RO@AEHAke ds@efiiddrabove, useful
(1), form another aspect of the invention. In

a9 aftrtelirrmdiams in th@\%gthth@id dfisnifanyh clilldridzbs iof gerteral égmuda @)e mmadnother

aﬁ%ﬂﬁfuétgﬁ g;%ég Vg?tw&_&éh%t[i) ! asr ennotv ultSxiads oei%energfl fa rmula Iv)

wherein R represents Bu' or PhCHj; n represents the integer 1; and R represents CH3 or

CH3CHj or cyclopropyl are claimed.

Again whilst not wishing to be restricted by theory, it is believed that the chlorination of
the sulfoxide intermediate (IV) to give the sulfonyl chloride (I) may proceed, to a greater

or lesser extent, via a sulfinic acid derivative of formula (V).

[l
S—OH
H R

V)

Novel sulfinic acid derivatives of formula (V), wherein R and n are as defined above,
useful as intermediates in the synthesis of sulfonyl chlorides of general formula (I), form

another aspect of the invention. In particular, novel sulfinic acid derivatives of general
formula (V) wherein n represents the integer 1 and R represents CH3 or CH3CH, or

cyclopropyl are claimed.
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cycl opropyl are clainmed. The conpounds of formula (1),
(rr)y, (rer), (Tv) and (V) may exist in enantioneric

woanorsloeoBhner ef ore, all enantioners, di aster eonBCT/SE2007/000255

racemates and m xtures thereof are included within the
scope of the invention. The various optical isonmers
may be isol ated by separatiog of a racemc m xture of
t he conpounds usi ng conventi onal techniques, for
exanpl e, fractional crystalllsatlon, or HPLC
Alternatively the optical isonmers may be obtained by
asynmetric synthesis, or by synthesis fromoptically

T&h@ bbmpmﬁaﬂmﬂfbﬂ@w(&} ), dity TWhed /)aRdyl exat inl eheitRitrie Kirsb.
he conpounds qf the invention, we disclose al

Tigistars.al SNANG P effipsyereqmersy BroF By isRsind s Blcraf 16 fsluged within
thd\R8% Fhel iRFHnHbA q‘ﬁ‘s vaiaé bﬂticﬁl 1@?1@?@1'11@3996 Rol9Ed bi?Separation of a

i nventi on, as wel as their correspon I Ng racenat es.
rmmlqomtx@@@gf the enzmgdssmng sorrsnténnel tychiniques furcriyple,dfactional

c}ﬁaﬂﬁm élC&J HPIE R ﬁmahl;b%( ﬁl@ %%ﬁdaﬂg?rﬁg a&r ﬁ%] 0 1}19& bﬁﬂ%mnetnc

nt er nedi ates, suc ot en

swhésmxordﬂsynthesgse&mn eptichldy avtivastfrtihg maﬂéaals i cul ar aspects
of the invention are illustrated by the foll ow ng
Exanpl es. General Methods 1H NVR spectra were recorded

Whera optéval ﬁ&néi@ lekiyt QL ddnipoatidsaf Vil ih@shtibili we/dikdienéall daklvidual
The central peaks, f

MHz i nstru etrah dro
opgql agtgveptge S %OH} HJ@EIPIIV| @l‘&l]lqs%ga iy V E?f{“nents of the

iNRhBor) a8 FeRas ih@ﬁ%Bﬁébboﬁcﬁﬁgafa@é}ﬁﬁ& I nf r ar ed spect ra
were recorded on a Perkin El mer Spectrum FT-1R

Spectrophotoneter with Gol den Gate accessory. Unl ess

: ole
LA S8 B TR
oo bf hrghinteahaliates) slaadieas dregoteatialyucher] sdfordeeoigederal formula (IV).

Particular aspects of the invention are illustrated by the following Examples.

General Methods

'H NMR spectra were recorded on a Varian Unity 400 MHz or a Varian Unity Inova 500
MHz instrument. The central peaks of tetrahydrofuran-ds (dx 3.58 ppm) and
dimethylsulfoxide-ds (6u 2.49 ppm), were used as internal references. Infra red spectra
were recorded on a Perkin Elmer Spectrum FT-IR Spectrophotometer with Golden Gate
accessory. Unless stated otherwise, starting materials were commercially available. All
solvents and commercial reagents were of laboratory grade and were used as received.

The following method was used for LC purity and LC/MS analysis:

Instrument: Hewlett Packard 1100 series HPLC fitted with a diode array
detector.

Column: Metachem Polaris C18 3 pm x 150 mm x 3 mm

Mobile Phases: A :0.05% TFA

B :0.04% TFA in acetonitrile

Sample diluent: Acetonitrile
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woi2bd7adeozi t h a di ode array detector.

The foll ow ng nmethod was used for LC purity and LC/ M5
anal ysis: Instrunent: Hew ett Packard 1100 series HPLC
Col um: MeCasBzIOT/000255
Polaris € 8 3 nmx 150 nmx 3 nmm Mbile Phases: A :
0.05% TFA B : 0.04% TFA in acetonitrile Sanple

di luent: AcetonitrileOven tenperature: 45 0C Fl ow
rate: 0.42 m/mnute Detecti®n: 220 nm I njection
volume: | m Gadient: Time 8 0 5 20 90 Post tinme: 5
mnutes Run tinme: 20 m nutes The foll ow ng nmet hod was
o8B tenipRragber m ne gywntioneric purity: Instrunment:
Hew et't Packard 1100 series HPLC fitted with a di ode
Fiorw eaje: det ect or . Cod-ddml/mimiec Chirobiotic V 50 nmm x

Dt 220 nm

Injection volume: 1l

Gradient: Time %B
0 5
20 90

Post time: 5 minutes

Run time: 20 minutes

The following method was used to determine enantiomeric purity:

Instrument: Hewlett Packard 1100 series HPLC fitted with a diode array
detector.

Column: Astec Chirobiotic V 50 mm x 4.6 mm

Mobile Phases: 70:30 isohexane:ethanol

Sample diluent: Acetonitrile

Oven temperature: 55°C

Flow rate: 3.0 ml/minute

Detection: 210 nm

Injection volume: 10 pl

Run time: 5 minutes

Abbreviations:

Bu' tertiary-butyl

DMSO dimethyl sulfoxide

eq equivalent

STP standard temperature and pressure
THF  tetrahydrofuran

TFA  trifluoroacetic acid
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Mobi | e Phases: 70:30 i sohexane: et hanol Sanple diluent:
Acetonitrile Oven tenperature: 55 OC Flow rate: 3.0

walberieee Det ection: 210 nm I njection vol une: PCD/SER007/000255

Run tinme: 5 mnutes Abbreviations: Bu tertiary-butyl
DMSO di net hyl sul f oxi de eq ‘equi val ent STP st andard
tenperature and pressure THF,tetrahydrofuran TFA
trifluoroacetic aci dexanpl e i
rr4s)-4- Met hyl - 2, 5- di oxoi mi dazol i di n-4-yl ] net hanesul fo
nyl Chloride (from (5SV5-

r(ben: zryl t hi o) met hyl 1- 5-net hyl i m dazol i di ne- 2. 4-di one
) Example 1

(58) 5- [(Benzylthlo)nethyl] 5-met hyl i m dazol i di ne- 2, 4-
/ ]

i ﬁ&leth ilstﬁlah 11rﬁf21§£dli@lué§§ A dlofe)l 4 mol, 122 ni, 128
g WaS en addae an e mXture stlrred at

: H : H 0 z
SgN-N ph” g NN ci—s NN
D T g o B B
o™ N o™ N N

(5S)-5-[(Benzylthio)methyl]-5-methylimidazolidine-2,4-dione (WO 02/074767) (1.00 eq,
61.1 mmol, 15.3 g) was charged to a 250 mL jacketed vessel equipped with a mechanical

stirrer. Acetic acid (2.14 mol, 122 mL, 128 g) was then added, and the mixture stirred at
300 rpm for 21 min. Water (849 mmol, 15.3 mL, 15.3 g) was added and the resulting
solution cooled to 9 °C. With the jacket temperature set at 10 °C, a solution of hydrogen
peroxide, 11.68M, 35% w/w in water (61.1 mmol, 5.23 mL, 5.94 g) was added as one
charge. Twelve minutes after the addition of peroxide, the temperature of the mixture had
risen to 11.4 °C. The mixture was then stirred at 9 to 10 °C for 17 h. Analysis of the
mixture by hplc revealed almost complete conversion to a pair of diastereoisomeric
sulfoxides (less than 3% area of the S-benzyl starting material remaining). The mixture
was stitred at 9 to 10 °C for 6 h, then cooled to 5 to 6 °C. The stirrer speed was increased to
400 rpm and chlorine gas (10.5 g, 148 mmol, 3.32 L at STP) was passed into the mixture
over 55 min. The temperature of the mixture rose to a maximum of 10 °C. The end of
reaction was indicated by a persistent green colouration of the mixture and a fall in
temperature from 9 to 8 °C over 1 min. HPLC analysis of the mixture at this point revealed
complete conversion of the sulfoxide intermediates. The mixture was heated to 15 °C and
stirred for 23 h at 15 °C, then heated to 35 °C to dissolve suspended solids, then discharged.
The mixture was evaporated under reduced pressure to about 25% of the original volume.
The temperature of the water bath was kept below 55 °C. Toluene (718 mmol, 76.5 mL,
66.2 g) was charged to the residue and the mixture re-evaporated to low volume. Further
toluene (718 mmol, 76.5 mL, 66.2 g) was charged and the mixture re-evaporated. Iso-
hexane (577 mmol, 76.5 mL, 49.7 g) was charged to the residue to give a solid suspension

that was collected by filtration. The filtration was fast resulting in the collection of large
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300 rpmfor 2 1 mn. VWater (849 mmol, 15.3 ni, 15.3 Q)

was added and the resulting solution cooled to 9 C
wo2007/106021] acket tenperature set at 10 0C, a sBCUSEZN07/000255

of hydrogen peroxide, 11.68M 35%ww in water (61.1

mmol, 5.23 nL, 5.94 g) was added as one charge. Twel ve

m nutes after the addition OL per oxi de, the

tenperature of the m xture hi risen to 11.4 C The

m xture was then stirred at 9 to 10 OC for 17 h.

An Si t m xture al ed
oEBR | Be Bliet EFe Pt YoshPd §ith G 30icie3p [Bibigyy 20 6 mL, 199
3 ahd mckfiﬁ&y Eh elssfiltdnan y&% 16.3%0g of sou‘heﬁt-&d@p gtﬂiéll Thé p’tbthhdﬂ @as
eria in ture tirred, at
diigd Gp aighnC f]P’h'g%h Eoossrﬂegz“?b%nﬁtﬂavé Setoxgimiplidindr
Bﬁﬁﬁn&‘ﬁﬁ‘oﬁ cERARESS 4 AhAOQLE soh %rhalema n1dr9pyield.
féﬂ, 148 }Fl 3.32 L at STP) \i\mgg%ssed i nto %) oy
B VAR (699)9$M}5;§ THEDShe91 enpEy,atsqr(s 16f), 4.52 (d‘,ﬂ]X=t W &Hz, 1H),
rose to a maxi num of 10 OC. The end of reaction was
444ddchr dd.60lz, AHpdr i (stdHt green col ouration of the
a [ e r r r 8 0C over
F}‘ﬁﬁkﬁé;ﬁ}_ﬁ@% %Orér ’}04 {‘4 e’ ﬁ%gl;(}t ﬁlris gﬁ tg?“lil gmpm nt
HR(Ealaddisd arep I%ahmdlcaml/zeplmtpmf 9. 300h evith uthedf @xtesinding sulfonic acid
J,medi ates. The m xture was heated to 15 0C and
a§F4$(ed for 23 h at 15 0C, then heated to 35 0C to
di ssol ve suspended solids, then discharged. The
m xture was evapor at ed under reduced pressure to about
25% of the original vol uneExihgld Enperature of the
wat er bath was kept bel ow 55 0C. Tol uene (718 mmol ,

1432 Ny 895 21 binliRs o FRAL L8 L Ra e*s‘lﬁfo'&&is 'cﬁ%}b%d@'}diu ngf‘lsg)-s-[(tert-

M Xture 1e-evapordted O TOW vOlrurre. Fur tiIier
1Ri 1]-8em&hyitimidéfmlidi dnden®har ged and t he

m xture re-evaporated. |sohexane (577 nmol, 76.5 ni,

49.7 g) was charged to the residue to give a solid

suspensi on

(5S)-5-[(Tert-butylthio)methyl]-5-methylimidazolidine-2,4-dione (WO 03/106689) (1.00
eq, 56.9 mmol, 12.3 g) was charged to a 250 mL jacketed vessel followed by acetic acid
(1.72 mol, 98.4 mL, 103 g) and water (683 mmol, 12.3 mL, 12.3 g). The resulting mixture
was stirred at 300 rpm and heated to 35 °C to dissolve all solids. The mixture was cooled
to 10 °C and a solution of hydrogen peroxide, 11.68M, 35% w/w in water (56.9 mmol,
4.87 mL, 5.53 g) was charged as one portion, resulting in an exotherm to 17 °C. Analysis
of the reaction mixture by hplc 48 min after the addition of peroxide revealed conversion
to a diastereoisomeric mixture of sulfoxides along with 4.6 area % of starting material
remaining. The mixture was cooled to 6 °C, stirred at 400 rpm and chlorine gas (159
mmol, 3.57 L at STP, 2.80 eq) was added over 28 min (constant jacket temperature of 6

°C) until the reaction mixture turned green and a sharp decrease in temperature of the
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that was collected by filtration. The filtration was

fast resulting in the collection of |argecrystals on
woheo7ftioéer . The crystals were washed wi th zsoPOESEZ®7/000255

(231 mmol, 30.6 nilL, 19.9 g) and sucked dry on the

filter, to yield 16.32 g of solvent-danp solid. The

product was dried in vacuo af, 40 OC for 72 h to yield

[ (4S)-4- et hyl -2, 5-di oxoi m dazol i di n- 4-

yl ] met hanesul fonyl chloride as a white solid (0.967

eq, 59.1 mmol, 13.4 g) in 97%vyield. s 1H NVR (399. 98

réddden fﬁli'ﬂ'ur@&)as dofd %PE@ andlﬁls- of fadnhixtife al thils, pofht 5(316:61@@1 cemplete
= 14.6 %444 , J =14.6 Hz, |H), %
cglp:l)ersmwfmhe(m 9de ntegrmedRIFE 20 thmmlanred_md@nyh@@@ﬂdel gemixture

11 5 HPL C

et B0 U5 € o St ok i 08 A ek B hppiogbithe
o@i indl wlunde élr?(fét re@u@dﬂﬁ@s&ﬁe 2Toluene (577 mmol, 61.5 mL, 53.2 g) was then
L 45S) - 4- Menyl - 2, 5- di oxoi m dazol i di n- 4-y|

3ree f@rgéw phage miXiisr Whish (s trevRBSyted - Fuvther tobiens (198 inmol,

h Lidi
s BL 5 Y S R AR Rl FBordiefy B iedans 404 gl 615
2%, 40D HRA:s (AR A0S 10 BIRAM Lt fesidfle BUiverbsuSpdiisidh that 3va§ c@)ected by

was charged to a 250 ni acketed vessel foll owed
fdeatoncwasbpdiwith ispshepane (39Bmmok149.2108, 3P0 ghandsuelked d(rxs%the

I 2.3 . resul ting m xt
P s g o B 2 Rl il ad R i 5 S8 g+
18Py 355-diRAmAd % i 8- AMATn AL Roh A chBride a4l whits Blybhlliad solid
of "hydrogen peroxide, 11.68M 35% ww in water (56.9

(6% eq, 494 mmol, 152 8BingY7%wisldchar ged as one porti on,

AR 35808 Rrd) T8O 601 &, 1), 9%7 ENRYE5$ @, 7= 14.6 He, 1),
4.44 (d,J=14.4 Hz, 1H), 1.52 (s, 3H).
FTIR (Neat) 3191, 3072, 1704, 1409, 1369, 1287, 1166, 875, 762 cm™.
HPLC analysis (area %) indicated that the title compound had a purity of 99.63%
containing [(4S)-4-methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfonic acid 0.37 area %.

The intermediacy of [(4S)-4-methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfinic acid was
confirmed by LC/MS analysis of a sample of the reaction mixture taken 17 min after the
start of the chlorine addition: m/z 193 (MH)", 210 (M +NH,)", 385 2M + H)*, 407 (2M +
Na)".

Example 3

[(4S)-4-Methyl-2,5-dioxoimidazolidin-4-ylImethanesulfonyl Chloride (by direct

chlorination of (55)-5-[(tert-butylthio)methyl]-5-methylimidazolidine-2.4-dione without

prior oxidation)
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of the reaction m xture by hplc 48 mn after the
addi tion of peroxide reveal ed conversion to a
wdizet1e62oi sormeri ¢ m xture of sul foxi des al ongPGIrSh2007/600255
area % of starting material 5 remaining. The m xture
was cooled to 6 C, stirred at 400 rpm and chl ori ne gas
(159 mmol, 3.57 L at STP, 2.?8 eq) was added over 28
mn (constant jacket tenperature of 6 0C) until the
reaction m xture turned green and a sharp decrease in
tenperature of thereaction mxture was noted. HPLC
(8BRS - Tet-batylthigmBmhi] $L@etBY lirhidhHlipRi 2 4-tRME il @Xeq, 83.7 mmol,
conpl ete conversion of the sulfoxide internediates to

I8Heg)rveagicharaed toun ipdsied vesselo fallgwed by acatic eeidr(3 Sharplhidamdd 152

| sSch f tdhe.vessel and ¢ ng r at
D dnd Bt BhRGH T RB 15 TR TR or ST B T Pl e
1RixBBShEated td 30 B€ e cdnipldteiTsolv theBoRds. ASBtrdzed puViSyds figh
charged to give a 3 phase m xture, which was

appli dreatesep] cmigninhenoleddp apniexipasly 4ifpl Thegbrageniflow was
nd .t m. xture.re-eyaporat ed .
e, 8o MR 8 el i e B RS bRy o5 i

(TR 11BS °6}.1/C Kiker Elbiatgor dvelbyel add Shesdhbdt e @Bl ¥as WA off. The
collected by filtration, washed wth zs-hexane (371
ghigps| colonmntion gischaggedmfigy seyprgl seaends dndigajing that the redcfiprvas not

cg{giﬁfgeae@&ttgé’ %’(ﬂi\lijtgotn[ogt'%%o?iig %215 %’é@usme%fiore 9 rrhrrll re%ul%%g I Q6&m from
1Tt daytb 12 .35€dThx g @iaR pbdisid 4ftyl dhominb anaaeitlonyd sugplz

chloride as a white crystalline solid (0.868 eq, 4
ipgteAting that ondygf riegrtign bgd besh geached. vl geomt 9Bchiggine used was 21.6 g

00, 4 i o S ey
and hEatédNRaA )P CIABLC a38lyds ofthd factihQfixtulS RV ealdPébnpldid 66,

875, 762 cm 1. HPLC anal ysis (area % indicated that
copsmptiph of gamips mﬂhh@ed%mﬁﬁon pi the egpecg@oproduct and a significant

amount (10 area %) of another by-product. The mixture was discharged, allowed to warm

to ambient temperature and then evaporated to low volume. Toluene (850 mmol, 90.5 mL,
78.3 g) was charged to the mixture which was then re-evaporated. The toluene addition/re-
evaporation procedure was repeated, then iso-hexane (683 mmol, 90.5 mL, 58.8 g) was
charged to the residue. The mixture was set aside then later filtered. The collected crystals
were washed with iso-hexane (273 mmol, 36.2 mL, 23.5 g) and sucked dry on the filter to
give 20.79 g of damp product. The product was further dried at 40 °C in vacuo for approx
21 h to give [(4S)-4-methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfonyl chloride as a
white solid (0.963 eq, 80.6 mmol, 18.3 g) in 96% yield, 93.80 area % purity by hplc.

1H NMR (399.98 MHz, THF-D8) 6 9.92 (s, 1H), 7.58 (s, 1H), 4.53 (d, J = 14.6 Hz, 1H),
4.44 (d,J=14.6 Hz, 1H), 1.52 (s, 3H);

containing [(4S)-4-methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfonic acid 6.20 area %
by hplc:

lg MR (399.98 MHz, THF-DS) 8 9.66 (s, 1H), 7.21 (s, 1H), 3.45 (d, J= 14.6 Hz, 1H),
3.37 (d, J=14.9 Hz, 1H), 1.46 (s, 3H).
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[ (4S) - 4- et hyl - 2, 5-di oxoi m dazol i di n-4-yl ] nmet hanesul fo

wai2e07a060d10. 37 area % The internedi acy of PCT/SE2007/000255

[ (4S)-4- et hyl - 2, 5-di oxoi m dazol i di n-4-yl ] met hanesul f
nic acid was confirmed by LC/ M5 analysis of a sanple
of the reaction m xture takepn 17 mn after the start
of the chlorine addition: mz 193 (M) +, 210 (M +
NH4) +, 385 (2M + H)+, 407 (2M + Na)+. Exanple 3
r(4S)-4-Methyl -2, 5-di oxoi m dazol i di n-4-yl ] net hanesul fo
nyl Chloride fby direct chkamplation of
(5S)-5-[('"tert-butylthio)nmethyl 1-5-nethyli m dazoli di ne
[€48)-A=ARY12 W {oR Biti ddblidih-4-ylImethanesulfonyl chloride with isolation of the
dation) (5S)-5-T(Tert-butylthio)nmethyl[-5-nmethylimd
atermicditite SA(terit-butvls sifyy] Fthyiimidazol®line-24-digae
charged to a jacketed vessel, foll owed by acetic acid
(2.53 nol, 145 nm, 152 g) and water (1.00 nol, 18.1
m., 18.1 g). Stirring was conmenced (300 rpm and the
m xture heated to 30 OC to conpletgly dissolve the
solids. A nitrggen.puntge was theq/gég &gy and the
vessel content’s &oolEd appr oxi matel y| 4 =0 The
nitrogen flow was § ed, the vess@l g seal ed, and
chl ori ne gas was bubblfed into the mi xtur &' over 35 min
(Tmax 13.8 0C). A green col ouration devel oped and the

L OF . e {]
G2 (TRE L RRlofm iR S M imicer b PEROAUNY & 4@Pmmol,
10850 tvras thargsi toatvessehfollewed Bynmhethtueo]l d2164 triof)r1 0D inlg 8K Srg) riEhe
was, resuned for 5 min resulting in mlemﬁheunfrqm.
r@ﬂ!t@g@%af hytrpngvagstirgdiand soBiiop of sifurisdris; 4@ ¢ VB fso-

i ; | ok i b .

rR b2 Blhols L B 25 0 RE B RREE TSRO B ERGa 2
solaton wiis/dogen Pegxide, 11.68M, 35% w/w in water (107 mmol, 9.13 mL, 10.4 g) in

one portion without external cooling (an exotherm from 22 °C to 41 °C over 10 min was
noted). Hplc analysis of the reaction mixture approximately 1.5 h after the addition of the
hydrogen peroxide revealed complete consumption of the starting material and the
appearance of two new peaks (diastereoisomeric sulfoxides). The mixture was diluted with
saturated aqueous sodium chloride solution (231 mL) and extracted with dichloromethane
(2x 250 mL). The combined organic phases were extracted with water (2 x 200 mL). The
aqueous phase was evaporated to dryness under reduced pressure (water bath temperature
40 °C) to give (5S)-5-[(tert-butylsulfinyl)methyl]-5-methylimidazolidine-2,4-dione as
white crystals (0.497 eq, 23.0 mmol, 5.34 g) in 50% yield as a 71:29 mixture of

diastereoisomers (by comparison of 1H NMR integrals).

Major isomer: 'H NMR (499.914 MHz, DMSO-D6) § 10.78 (s, 1H), 8.28 (s, 1H), 3.25 (d,
J=14 Hz, 1H), 2.39 (d, J= 14 Hz, 1H), 1.40 (s, 3H), 1.13 (s, 9H).

Minor isomer: 'H NMR (499.914 MHz, DMSO-D6) & 10.78 (s, 1H), 8.07 (s, 1H), 2.85 (s,
2H), 1.38 (s, 3H), 1.14 (s, 9H).
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(305 mmol, 6.82 L at STP). The vessel was vented to

t he at nosphere, purged with nitrogen and heated to 15
wOQ@no7HREC1 anal ysi s of the reaction m xture revears#2007/000255
conpl ete consunption of starting material, the

formati on of the expected product and a significant
anount (10 area % of anothey, by-product. The m xture
was di scharged, allowed to V\iﬂrmto anbi ent tenperature
and then evaporated to | ow vol une. Tol uene (850 nmol,
90.5 nm., 78.3 g) was charged to the m xture which was
RIRRf frfixi @ AN ESS, 3712029%| DIB3L291001 1650 1M 129 @Y68)029E, | ON

rocedure was repeat ed, then zso- hexane (683 mol ,
1966.5016. 8758638 339 cwas charged to the residue. The

m xture was set aside then later filtered. The
collected crystals were washed with i so-hexano (273
mol, 36.2 nL 23.5 g) and sucked dry on the filter to

Bé4§ e4f Emhn%nﬁ' 1@3%&3@@5@4&9&%&&&5@ hanesul f o

orrde as a te solid (0.963 eq, 80.6 nmol,
18.3 g) in 96%vyield, 93.80 area % purity by hplc.
1HNMR (399.98 MHz, THF-D8) d 9.92 (s, IH), 7.58 (s,
IH, 4.53 (d, J = 14.6 Hz, I H, 444(d J = 14.6 Hz,

IH), 1.52 (s, 3W; comalnlng : H

[ (4S) - 4- net hyl-< 2,857 0|mdazolld||—rsr4- Vet hanesul f o
nic acid 6.20 arga_% | c: 1HN|\/Rd3 f ,
THFD8)d966(sOIH)H 7.21 (s, IH),©3. (d, J =
14.6 Hz, 3.37 (d, J = 14.9 Hz, IH, 1.46 (s,

%?)@%@;ﬁpﬁnﬁfﬂugon of SSZ( tergg% 151115 n’elllmethfflljmt—rggt#glgandazohdme-

24-diohd QOlr.000ke, 92.6 Immsloﬁ as g))lln aodtictdesl (1.75 mol, 100 mL, 105 g) and water
(555 mmol, 10.0 mL, 10.0 g) was cooled to 6 °C and purged with nitrogen. The nitrogen
purge was stopped and chlorine gas (59.2 mmol, 4.2 g, 1.33 L at STP) was then bubbled
through the mixture over a period of 25 min, maintaining the jacket temperature at 6 °C.
The temperature of the reaction mixture reached a maximum of 9.5 °C. The end of reaction
was determined by a persistent green colouration of the mixture and a fall in temperature
from 9.1 to 7.8 °C over 1 min. The supply of chlorine was shut off and a nitrogen purge
applied. HPLC analysis of the mixture at this point revealed complete conversion of the
sulfoxide intermediates. The mixture was heated to 15 °C, discharged from the vessel and
concentrated under reduced pressure (bath temperature 45 °C). The residue was suspended
in toluene (469 mmol, 50.0 mL, 43.3 g) and evaporated to low volume. Further toluene
(469 mmol, 50.0 mL, 43.3 g) was added and the evaporation procedure repeated. The
residue was triturated with iso-hexane (377 mmol, 50.0 mL, 32.5 g) and then collected by
filtration. The resulting solid was washed with iso-hexane (151 mmol, 20.0 mL, 13.0 g),
sucked dry on the filter and dried in vacuo for 24 h at 40 °C to give [(4S)-4-methyl-2,5-
dioxoimidazolidin-4-ylJmethanesulfonyl chloride as a white crystalline solid (0.874 eq,
19.6 mmol, 4.45 g) in 87% yield.



internmedi ate (5SV5-r(tert-butylsulfinv

pnet hyl 1- 5- met hyl i m dazol i di ne- 2, 4-di one
wO0a8)7/186(2( Tert - but yl t hi 0) net hyl ] - 5- met hyl i m daPorriSE2002/000255
2,4-dione (1.00 eq, 46.2 mmol, 10.0 g) was charged to
a vessel followed by nmethanol (2.64 nol, 107 niL, 84.5
g). The resulting clear solufgon was stirred and a
solution of sulfuric acid, 4.740% w w in isopropano
(6.22 mmol, 13.9 nL, 13.9 g) was added. To this
m xture was then added a sol ution of hydrogen
HEN R (329.99 MEGS WVHF3585 39,81 (sn1kBRT47 (§, 101, 4did, J S 143! Fit,,1H),
10.4 g) in _one portion wthout external cooling (an
4é%dﬁh8?h4ﬁﬁﬁhi§ lg¢ (8.3H- 1 0C over 10 min was noted).

EPRLNEERT, T8 LT E E R BRReLe e

HRE(E#aBeis (e Ve imdietsisd ity 61990d9%4 bentahiap [(48Y4mmdiiey142:0-
and the appearance of two new peaks (diastereoi soneric
diqrofreidazglidn-4-yihaethpnesulfanicwedd @31 greadowybrlcsat ur at ed
aqueous sodiumchloride solution (23 1 nL) and
extracted with dichloronethane (2 x 250 nlL). The

conbi ned organi ¢ phases were extracted with water (2 x
200 nmL). The aqueous phase was evaporated to dryness
under reduced pressure (water bath tenperature 40 O
to give

(5S)-5-[(tert-butylsul finyl)methyl]-5-nethylimdazolid
ine-2,4-dione as white crystals (0.497 eq, 23.0 mmol,
5.34 g) in 50%yield as a 71:29 m xture of

di astereoi soners (by conparison of HNVR integrals).
Maj or isoner: 1HNWMR (499.914 MHz, DVsSO-D6) d 10.78 (s,
IH), 8.28 (s, IH, 3.25 (d, J =14 Hz, IH), 2.39 (d, J
=14 Hz, IH, 1.40 (s, 3H, 1.13 (s, 9H). M nor

i somer: 1HNMR (499.914 MHz, DMSO- D6) d 10.78 (s, IH),
8.07 (s, IH), 2.85 (s,

1
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2H), 1.38 (s, 3H), 1.14 (s, 9H).FTIR of m xture (Neat)
3188, 3072, 2981, 2935, 2919, 1705, 1412, 1368, 1295,

[ (4SVA- net hyl - 2, 5- di oxoi m dazol i dm 4-yl ] met hanesul f ony
| chloride via chlorination of (5SV5-rrtert-butylsulf
nyI')nethvn-S-nethyIinidazoligine-2,4-dione A stirred
(350 rpn) solution of

(5S)-5-[(tert-butylsul finyl)methyl]-5-nethylimdazolid
ine- 2,4-dione (1.00 eq, 22.5 mmol, 5.22 g) in acetic
@Asghd (1.75 nol, 100 nL, 105 g) and water (555 mmol,
10.0 nm., 10.0 g) was cooled to 6 0OC and purged with
nitrogen. The nitrogen purge was stopped and chlorine
ga . 2 I 2, 01, t . STP).

Prdrigiest TR retirioB oty ot el o eleRHRRAEA @
mai ntai ni ng the jacket tenperature at 6 0C. The
tenperature of the reaqqiononixturs reached a maxi mum
of 9.5 0C. The end of i on wasjjdeterm ned by a
persi stent green col at i \ o GH; —mCtt ure and a fall
in tenperature frong. £L . 8 ﬁ)%ver 1 mn. The
supply of chlorine was of f and a nitrogen purge
applied. HPLC analysis of the mxture at this point
reveal ed conplete conversion ¢@f the sulfoxide
intermedi ates. The mi xture was heated to 15 0C,

di scharged fromthe vessel and concentrated under
reduced pressure (bath tenperature 45 0C). The residue
W yspended in tol uene (469 mmol, 50.0 ni, 43.3 g)
FeRGrBUAPOT & LAY B ¥ IBRKy1IFMd her tol uene (469
mol, 50.0 nlL, 43.3 g) was added and the evaporation
mpepesdtsrag integadtad;, The residue was triturated with

/.sQ- hexang 77 |, .50.0 ni, . 5 nd then.

W3 Bevan e epiiogh corrarial rprRmEo i o vas
washed with /so-hexane (151 mwol, 20.0 nL, 13.0 Qg),

H o)
S—R'
o%hj/m”ﬂn_
H R

(1)

wherein
R1 represents But, PhCHj, PhyCH, Ph3C or C1 to 6 alkanoyl; and

R and n are as defined in formula (I);

with hydrogen peroxide, followed by chlorination in an aqueous media.

2. A process according to Claim 1 wherein the oxidation with hydrogen peroxide and the

chlorination reaction are carried out as sequential steps within a single reaction vessel.

3. A process according to Claim 1 or Claim 2 wherein the reactions are carried out in

aqueous acetic acid.

PCT/SE2007/000255
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sucked dry on the filter and dried in vacuo for 24 h
at 40 OCto give [(4S)-4-nethyl-2,5-
wdizecaioenzdazol i di n-4-yl ] met hanesul f onyl chl or i #eTaE207/000255
white crystalline solid (0.874 eq, 19.6 muol, 4.45 Q)
in 87%yield 1H NWVR (399.98 M1z, THF-D8) d 9.81 (s,
IH, 7.47 (s, IH, 4.43 (d, = 14.4 Hz, IH), 4.34 (d,
J =14.6 Hz, IH, 1.41 (s, 3H). FTIR (Neat) 3191
3073, 1704, 1408, 1377, 1369, 1287, 1166, 875, 762
cml. HPLC analysis (area % indicated alpurity oft
499 AGS%ceomicatdivigg ahy 459 ofAZ1aMRisytb 33vierein R represents Bu .
di oxoi mi dazol i di n-4-yl ] nmet hanesul fonic acid 0.31 area
% by hplc.Cains 1. A process for the preparation of

N e RO RAE ACEhRF) 90AS L Qiheih

cycloal kyl; and n represents an integer 1 or 2; o

whi ch process_invol ves reacti on of a conpound of

6f oAniRFPeest 2acprding) toapw prg of (Jaims Irte §rvéeeain B rapgesentpificHpteger 1.
Ph2CH, Ph3C or O to 6 al kanoyl; and R and n are as
defined in fornula (1); w th hydrogen peroxide,

7t olAl roeeds dnyorliigaid ian@bheodt GlainsI taGueeidn Radprasenty. CHY or
(ﬁiocess according to Claim1l1 wherein the oxidation

27 Gy deEAryler oxi de and t he

8. A sulfoxide of general formula (IV)

N—® 0
CH:—s—R'
O/A/ék “n
H R

(V)

wherein R, R and n are as defined in Claim 1, useful as an intermediate in the synthesis of

a sulfonyl chloride of general formula (I).

9. A sulfoxide according to claim 8 wherein R represents CH3 and R1 represents Bu' or

PhCHS,.

10. A sulfinic acid derivative of general formula (V)

I
O%f\j/kng}n—s—OH
H R

(V)



o chlorination reaction are carried out as sequentia
steps within a single reaction vessel. 3. A process
weaceoeoridémy to Claim 1l or Claim2 wherein the reatiSEz03/000255
are carried out in aqueous acetic acid.4. A process
according to any one of Clainms 1 to 3 wherein R
represents Bu . 5. A process,according to any one of
Clainms 1 to 3 wherein R repré@ents Pl1CH2. 6. A
process according to any one of Clains 1 to 5 wherein
n represents the integer 1. 7. A process according to
wiityeiORean@h acd & d¥Bindd inCC18imM) @k NasRniRBmeKIens & théEnetesis of a
CH3CH2 or cycl opropyl. 8. A sul foxide of genera
sulpmih chloridagf gepgzpl l%ﬁé\d]éi(ﬂ- R Rand n are as defined in
Caim1l, useful as an internediate in the synthesis of
a sul fonyl chloride of general formula (I). 9. A
HulA eitfisie acid devivhiting adodrdihgiortlaBn IO &tRidin R réfpdeaBalH S
CH3 and R represents Bu or PhCH2 . 10. A sulfuric acid
derivative of general fornmula (V) (V)wherein R and n
are as defined in aim1, useful as an internedi ate
in the synthesis of a sulfonyl chloride of genera
formula (1). 11. A sulfinic acid derivative according
to claim10 wherein R represents CH3.



