PF 54974 DE gF kggeHRod for the production of a-(3-arylthio)-acetophenones
The present invention relates to an inproved process for preparing
a-(3-arylthio)- acetophenones of the general formula | OR2 | RIOin which
t.he substituents R and R2 are each indeptndently Cl-C6-al kyl, Si R33 where
t he substit [ (8- al Kkl e optionally substituted
phenyl or bﬁ%?ﬁféﬁ?g"g?ﬁg& #hgmcaorﬂpﬁgﬂ%togﬁé?%sforwl a | are valuable
intermediates in the synthesis of pharma- ceutically active substances;

1- (4- et hoxyPleaprgiont hvietBemmetatesdpEmampldviedipod e for@nepario - (3RRylthisyet hyl ) is
a building bgdggﬁhg%ngsi}ﬁﬂg%pgtfé{g{\ 1IPf the active antiosteoporosis 15

I ngredi ent Ral oxi fen. Various net oé’s are known for preparing acetophenones
of the general formula I. Starting conpounds are in nost cases the

acet ophenones of the general fornul® 20 25 30 R OIl in which the
substituent X is chlorine or brqm pé ORgtituent Rl is as defined
above. These conpounds are red ol in a bi phlasi C system
conposed of ethyl acetate qg) : deoxi de sol u- tion (WD 02/42261)
i n an et hanol / wat er/ et hyl Ribetate mixture with pot assi um hydr oxi de (Tetrahe-
dron Letters 40 (1999) 2909)

in which the substituents R* and R? are each independently C,-Cg-alkyl, SiR*; where
the substituent R® is a C,-Cs-alkyl radical, or an optionally substituted phenyl or benzyl
10  radical.

The compounds of the formula | are valuable intermediates in the synthesis of pharma-

ceutically active substances; 1-(4-methoxyphenyl)-2-[(3-methoxyphenyl)thiojethanone

(R", R? = methyl) is a buiiding block for the preparation of the active antiosteoporosis
16  ingredient Raloxifen.

Various methods are known for preparing acetophenones of the general formula |.
Starting compounds are in most cases the acetophenones of the general formula |l

0

in which the substituent X is chlorine or bromine and the substituent R' is as defined
above. These compounds are reacted with a thiol

25 - in a biphasic system composed of ethyl acetate and potassium hydroxide solu-
tion (WO 02/42261)
- in an ethanol/water/ethyl acetate mixture with potassium hydroxide (Tetrahe-
dron Letters 40 (1999) 2809)
- in ethanol with potassium hydroxide solution (US 4,133,814)
30 - in an ethanol/water mixture with potassium hydroxide solution (US 4,418,068).

The maximum yield for the particularly sought-after 1-(4-methoxyphenyl)- 2-[(3-
methoxyphenyljthiolethanone by these methods is 86%.

35 ltis an object of the present invention to provide a process which enables a higher
yield of product of value.



i-n et hanol .wpglxegpfassi um hydroxide solution (US 4,133,814) in an

et hanol./water m xture. wth potassi um hydr oxi de sol utlon (US 4,418,068). The
maxi rum yield for the particularly sought-after 1-(4-nethoxyphenyl)- 2-[(3-
net hoxyphenyl ) t hi o] et hanone by these neth@ds is 86% 35 It is an object of

t he present invention to provide a process which enables a higher vyield of
product of v e. PF 5%374 2 \\ have found that this object is achl eved by
reacting, in g iyndibat thisibiRshisacheved Ry reactieg. dn W\emaﬂﬂl arefqphenonesigf whi ch
t he substi t uthetgeXeiabfadinularil Br and the substituent Rl is C, -CB-al kyl, SiR33
where the substituent R3 is a C -CB-al kylpradical, or an optionally
substituted phenyl or benzyl radical, wt hi ol ate of the general
formula 11l M5, -OR2 Il 10 in whichgf™Nwg " aw al kali nmetal. The process
according to the invention serves toare conmpoginds of the general 15
formula I, preferably 1-(4-net ho;Ry@ enyl) - 2-[ (3- net hoxyphenyl )t hi o] et hanone.
One start#ng conpound is a chloro- or brom)acet ophenone of the general
formula IT in which the substituent R is | kyl such as nmgth

et hyl , i sopr Bpyhich thesybstitugnt X is &I opBi gnd thsﬁéwnuemt %@Qypﬁ-alkw ViR T W @f&se t he
phenyl or betheydubstitdéred®’ss aay-Chenkyl sadixal, iok an 20tiellg substiohedpieerynerenapder

t he reactionﬁ%gg | p or oxyal kyl, or the
substi t uent | g“%lﬁy}gfldéﬁ% ﬁé?@%ﬁ/ﬁaﬂgggﬁ}ps preferably trinethylsilyl. Rl

is preferably a short chain alkyl radical, in particular nethyl. These
conpounds are obtainable in a manger owprder se, for exanple by reacting
acet ophenones with sul furyl chloride 5,710, §¢#1) or with brom ne (Chem

Ber . 195136 86, 1556).

in which M is an alkali metal.

The process according to the invention serves to prepare compounds of the general
15  formula |, preferably 1-(4-methoxyphenyl)-2-[(3-methoxyphenyljthic]ethanone.

One starting compound is a chloro- or bromoacetophenone of the general formula Il in
which the substituent R" is C,-C¢-alkyl such as methyl, ethyl, isopropyl, n-butyl or iso-
butyl, phenyl or benzyl, in which case the phenyl or benzy! radicals may bear substitu-

20 ents which are inert under the reaction conditions, for example halogen or oxyalkyl, or
the substituent R' is tri(C,-Cg)alkylsilyl groups, preferably trimethylsilyl. R' is preferably
a short-chain alkyl radical, in particular methyl. These compounds are obtainable in a
manner known per se, for example by reacting acetophenones with sulfuryl chloride
(US 5,710,341) or with bromine (Chem. Ber. 1953, 86, 1556).

25
The acetophenones of the general formula Il are reacted with a thiolate of the general
formula 11l in which the substituent R? is C,-Cg-alkyt such as methyl, ethyl, isopropyl, n-
butyl or isobutyl, phenyl or benzyl, in which case the phenyl or benzyl radicals may
bear substituents which are inert under the reaction conditions, for example halogen or

30 oxyalkyl, or the substituent R? is tri(C,-Cs)alkylsilyl groups, preferably trimethylsilyl. R?
is preferably a short-chain alkyl radical, in particular methyl.

The thiclate cation M is an alkali metal such as lithium, sodium or potassium.

The thiolates may be prepared by deprotonating the corresponding thiols. To this end,
35 the thiols are reacted with a base whose base strength is sufficient to deprotonate the

thiol. This may be effected in a separate reaction with isolation of the thiolate, although

preference is given to in situ preparation of the thiolate and subsequent conversion to



25 The aceLopFQQPQQS of the general formula Il are reacted with a thiolate
of the genera ormula Il in which the substituent R2 is Cl-CB-al kyl such
as nethyl, ethyl, isopropyl, n- butyl or isobutyl, phenyl or benzyl, in

whi ch case the phenyl or benzyl radicals 8ay bear substituents which are

inert under tpg, I%Fgé%’?flt?%?%ﬁ%g@ﬁwéQrprﬁéﬁ@'bﬁsMgfgﬁgp g{gll: Rpaxighky! . or

t he substituent ) il {' g%oups i F .
tri met hyl si | {ie thighates are glkafi metg)|hydegxides spich &s,petassiug hydreide And seAiuBRY-i cul ar
nmet hyl . The thixgleahydrices soch &4 itsivarhyarilabnd sediom hydadde, amides suchmas ligadnum or

pot assi um Tg%idé?k%i%%zniﬂ@hin@ otg%égﬁg;agrq?%’é{n@'ﬂ%ﬁ&é&%h% &B%Wﬂéf%ﬁiggndi ng

thiols. Tp this end,. 3 he t acted.w th a base ase b
strength gs QU‘?PP@F%H‘P rf'%t];‘%?ﬁ' AgHeLa pf?{%ren??ﬂscﬂ“fe"'ltﬂiSQd'Hﬁymﬁggé'??‘ect ed in a
separate reaction with isolation of the thiolate, although preference is
3'4\532 g oin ?l'héEba‘l:[i@rﬁ’@ftﬁ%'cﬁ!&rd)forbhﬁncfdllgwpﬁétﬁar%l@%fP hﬁ?'fﬁmﬁlw’“/ﬁ][tﬁho[‘hto_ PF
acet.ophengnes o e ra roul a l . erred bases for ein
ity prepar alTOREaR e yers| FOTRED rivesed fLimfinaael, e kB R Sse foneh
pot assi um hy @mek aoneuats®f dstheupeiagsolantsush asiwaten belretesablyrotimaergitian 3odr i de
and sodi gy hydiveiddt tharégdes such as |ithium ami de, sodium am de and

pot assi um am de and al koxi des such as sodi um net hoxi de 5 and pot assi um

met hoxi de. Particul ar preference is given to sodi um nmet hoxi de. The reaction
of the chl or dhe §old B8RSR S pARiAG fePaundsie genrially frem Onito2.§ malpt thiokate

t hi ol at e of bhihegenemabformholariliper ble gf thecehdats- orrbrombhcatophendhe oftbt lgenerdal may
al so cont ai n; n%rrpg 148 ngr | vents such as water, but
PREL, ARBl SO gt 136 Rl ol

preferablél not noré t ereof. The nolar ratios of the
starting1 onpounds are generally fromO0.8 to 2.0 nol of thiolate of the
gener al f or mihe rédctiopeay el undeftakemefor kkample, iora direddarde Pogiarencad s gifentthe

general  for {Riialy bhargPlohE ERBYOY of brefdac&Bphehohe @PtHE]enBRI fdFRLR: Il thandths-
reaction nmay bl.e undertaken, for exanple, In a stirred tank. Preference is

given to infPfally charging the chloro- or bronpacet ophenone of the general
formula Il in nmetha-

20  The amount of methanol is generally 100 — 1000 g, based on 100 g of the acetophe-
none of the general formula |l used, preferably 150 — 200 g. To this end, preference is
given to metering the thiolate of the general formula lll into methanol, using 100 -
1000 g of methanol, preferably 150 - 200 g, for 100 g of thiophenol used.

25 The reaction may be carried out at atmospheric pressure and a temperature of pref-
erably from 0 to 50°C. The end of the reaction may be detected, for example, by gas
chromatography.

The sought-after products of value of the general formula | are only sparingly soluble in

30 methanol and are therefore obtained as a solid in the reaction. They can be isolated in
a simple manner by filtration. The alkali metai chloride or bromide which is formed and
precipitates in the reaction can be removed readily by washing with water.

The process according to the invention allows the preparation of compounds of the
35 general formula | in high yield and can additionally be carried out in a simple manner
from a process technology point of view.

Exampie 1
Preparation of 1-(4-methoxyphenyl)-2-[(3-methoxyphenylithiolethanone
40
216 g (1.54 mol) of 3-methoxythiophenol were initially charged in 253 g (320 ml) of
methanol in a 2 | stirred apparatus. At a maximum temperature of 35°C, 275 g (1.51



nol . 20 The spRyéd, of nethanol is generally 100 - 1000 g, based on 100 g of
t he acet ophe- none of . the.general formula Il used, preferably 150 - 200 g.
To this end, preference is given to netering the thiolate of the general

formula Il into nethanol, using 100 - 1040 g of nethanol, pref erably 150 -

200 9. for 140y g Qéo%hh&naﬁae'sou@ﬁﬂme%x@goﬁlﬁ&%%d&;ﬁ oL ARl 2

at nospheric £ ssure The

end of the raBFPRORRHAY! %Sé“'aetr%ethéaof WSIE aQQ%FMS’I the "Hyuéa chr omat ogr aphy.
The sought - aTﬂeeabqyeatéacmtsedcﬁ-meﬁiouyethmbher‘mdaatgenletneﬂ whe adddddropwise abalnyaxi-
sparingly s%umlcﬁssfc tcf"fbs”@w@m' %@eh|aroﬁ,etu%&§£éte&é?.@héam@gh 22 rﬁ|§>bf d in

t he react tr.ati.on

el b ol edaasiaa 3 hied sk e mbnchedva iativel Ao ISTIRST AR 10, | he
reacti on canmingtesemoteen atilifbs1 byTheaerlistalg weire filterad off withisaclioro waskedheittor di ng

to the 'nVeni5<PBfﬁétleptbefréé’lﬂerwcﬂBaﬁs’ﬂ‘éddlﬁe@%aﬁmwgﬁs M of Metharsl. DeNEsIGL
formula I | t ! ﬁg?@, %lodﬁal‘ljéeber%arrled out in a sinple
manner fro egs %PS Céé%at CHR %‘M MO U6PC OISR Exanpl e | Preparation of

1- (4- met hoxy\REh§24 9 £1.4( s1oRePhdemttea punty of 89 8¥nEHoawa¥0 216 g (1.54 nol) of
3- met hoxyg hi ophenol were initially charged in 253 g (320 ml) of nethanol in
a2 1l stirred apparatus. At a nmaxi nrum tenperature of 35C, 275 g (1.51 PF
54974 4 nol) of a 30% net hanoli ¢ sodi um net hoxi de sol uti on were added
dropwi se. Afterward, a further 127 g (160 m) of nethanol were added to the
m xture. The above-descri bed 3-net hoxythi ophenol ate sol uti on was added
dropwi se at a maxi- numof 35C to 285 g (1.54 nol) of

chl or omet hoxyacet ophenone in 494 g (624 m) of 5 methanol ina 51 stirred
flask. The m xture was stirred at anbient tenperature for 10 m nutes and
then at OC for 1 h. The crystals were filtered off with suction, washed with
1.5 1 of water to free themof salts and then washed with 928 m of

met hanol . The col or-



| ess product pp@geslf ppd at 30C under reduced pressure. Yield: 424 g (1.47
mol): 97.4%wth a purity of 99.3% (CGC area%y 10 PF 54974 DE5 W claim 1
A process for preparing a-(3-arylthio)acetophenones of the general fornmula I
OR2 1 5 R10 in which the substituents Rl &nd R2 are each i ndependently
Cl-CB-aIkyI,méuﬁQ%. where the substituent R3 is a Cl-C6-al kyl radical, or an
optionally substituted phenyl or benzyl radical, which conprises reacting,

i n nmet hanol acet ophenones 10 of the general formula Il RLO 15 in which Mis
an al kal i netal . Alprdce2® fot.préfpaping ee@sarfithic) héétoBknoRes bth8gdnerahFrRlLIA |

1- (4- et hoxyphenyl ) -2-[ (3- net hoxyphenyl )t hi o] ethanone is prepared. 3. A

process as clainmed in claiml or 2, wherein Mis sodium Il in which the

substituent Xis O or Br with a thfolate of the general formula Il Ms-

OR2 25 4. A process as clainmed 4 ~ pORE to 3, wherein a thiolate
of the general formula Il i4 bpar ed acting the appropriate thiol

wth sodisum met hoxi de. R1O

in which the substituents R' and R? are each independently C,-Cs-alkyl, SiR?;

where the substituent R* is a C;-Cs-alkyl radical, or an optionally substituted

phenyl or benzyl radical, which comprises reacting, in methanol acetophenones
10 of the general formuia |1

O
jone
i
R'O

in which the substituent X is Cl or Br with a thiolate of the general formuia I}
15

2

MS OR
\©/ 1l

in which M is an alkaii metal.

20 2. Aprocess as claimed in claim 1, wherein 1-(4-methoxyphenyl)-2-{(3-
methoxyphenyljthiolethanone is prepared.

3. A process as claimed in claim 1 or 2, wherein M is sodium.

25 4. A process as claimed in any of claims 1 to 3, wherein a thiclate of the general
formuia Wil is prepared by reacting the appropriate thicol with sodium methoxide.



