PF 54328 1 I\/Fg[;ggzt{ or producing a-(3-arylthio)acetophenones The present
i.nvention re 0 an inproved process for preparing a-(3-arylthio)-
acet ophenones of the general fornmula | 5 OR 2 | where the substituents Rl
and R2 are each independently Cl1-C6-al kyl 4or an optionally substituted
phenyl or benzyl rad| cal . 10 The coppounds of the fornula | are

i nt er medi at e t?feorgwqﬂa%‘%aﬁ?th'ﬁg%ﬁw ElN%Bal |y active substances;
1-(4- nethoxyphenyl) 2- ((3 met hoxyphenyl )t hi o} et hanone is a building bl ock

for prepari ng ,%Sg,q}t,h Fgﬂggfd'oa:n nﬁfﬁrbye%lﬁrﬂ s@%?’}é%ér%g%g-grg‘tmaﬁ The

preparation o nmpoun I Sc Int id, by WO
02/ 42261. Acé%?ﬂﬂﬁﬁoF%S@Hh%g?@%EHPﬁ@“aé chl oro- or a-bronopacet ophenones are
prepared $romthe correspondi ng acet ophenone and a hal ogenati ng agent, and
i sol ated. Subsequently, they are feacted in a water-inmscible solvent with
the appropriate thiophenol in al [ g@gs solution to nucleophilically
substitute the 20 hal ogen N Q e ani on. However, this
procedure has the di sadvant g hl oro or a-bronmo conpounds have
to be isolated. This | esls tly to not*i nconsiderable yield | osses in
the workup of the reaction mxture and also in the subsequent product of

val ue 25 purification. Secondly, the isolation on the industrial scale is
costly and i where\tes seitiluents Rtand Reare @apR intidpermdedtip Cr-TRGIY bredr dpthaly and
al so sensitigj gun ré%ékgﬂﬁqkﬂiﬁrgﬂ&ﬁ to be transferred in a

cont am nat I on- ree

The compounds of the formula | are intermediates in the synthesis of pharmaceutically
active substances,; 1-(4-methoxyphenyl)-2-{(3-methoxyphenyl)thiolethanone is a
building block for preparing the anti-osteoporosis active ingredient raloxifen.

15  The preparation of compounds of the formula | is disclosed, inter alia, by
WO 02/42261. According to this teaching, a-chloro- or a-bromoacetophenones are
prepared from the corresponding acetophencne and a halogenating agent, and
isclated. Subsequently, they are reacted in a water-immiscible solvent with the
appropriate thiophenol in alkaline aqueous solution to nucleophilically substitute the
20 halogen atom by the thiolate anion.

However, this procedure has the disadvantage that the a-chioro or a-bromo
compounds have o be isolated. This leads firstly to not inconsiderable yield losses in
the workup of the reaction mixture and also in the subsequent product of value

25 purification. Secondly, the isolation on the industrial scale is costly and inconvenient,
since the compounds are strongly facrimatory and also sensitizing, and therefore have
to be transferred in a contamination-free manner.

It is an object of the present invention to find a process for preparing compounds of the
30 general formuia i which dispenses with the isolation, purification, drying and
transferring of a-chloro- or a-bromoacetophenones.

We have found that this object is achieved by the process described at the outset,
which comprises
35
A)  reacting acetophenones of the general formula Il where the substituent R' is as
defined above '



It is an objsft 8£ the present invention to find a process for preparing
conpounds of 743280 general fornmula | which dispenses with the isolation,
purification, drying and transferring of a-chloro- or a-bronpacet ophenones.
W have found that this object is achieved by the process described at the
outset, which conprises 35 A) reacting acetophenones of the general formula
11 where the substituent R is as defined above PF 54328 2 R1I0 1 1 with

sul furyl chloride and subsequently hydrol yxing, and 5 B) reacting the
reaction m xture obtained in this way )\ tHl a thi ophenol of the general

formula Il where the substituent R2 s defined above HS, -OR 2 10 I
The process according to the |nveqt| rves to plepare conpounds of the
formula I, preferably

1- (4- et hoxyphenyl) 2- [ (3- et hoxyphenyl )t hi o] et hanone. Useful starting
conpounds are acet oph non of the general fornmula Il where the 15
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The process according to the invention serves to prepare compounds of the formula |,
preferably 1-(4-methoxyphenyi)-2-[(3-methoxyphenyljthiolethanone.

10

Useful starting compounds are acetophenones of the general formula Il where the

15  substituent R' is C,-Cg-alkyl such as methyl, ethyl, isopropyl, n-butyl or isobutyl, pheny!
or benzyl, and the phenyl and benzyl radicals may bear substituents which are inert
under the reaction conditions, for example halogen or oxyalkyl. Preference is given for
R’ to short-chain alkyl radicals, in particular methyl.

20  The acetophenone of the general formula |l is reacted in reaction step A) with sulfury!
chioride SO,C!,. In this reaction, a moiar excess of sulfuryl chioride is generally used,
preferably from 1.1 to 2 mol of sulfuryl chloride per mole of acetophenone, more
preferably from 1.7 to 1.8 mol per mole.

25  Preference is given to carrying out the chiorination in the presence of an aliphatic
alcohol. Preference is given to saturated, unbranched or branched-chain alcohols, in
particular those having from one to ten carbon atoms, particularly methanol, ethanol,
1-propanol, 2-propanol, 1-butanol and 2-butanol.

The alcohols can be used in the process either as an individual substance or as a

30  mixture.

The aliphatic alcohols are generally used in amounts of from 0.1 to 10 mol, preferabiy
from 2 to 6 mol, per mole of acetophenone of the general formula 1l.



20 The acet ophenone of the general fornmula 11 is reacted in reaction step A
wi th sul fury F 543R8ri de S02C12. In this reaction, a nolar excess of sul furyl
chloride is generally used, preferably froml1l.1 to 2 nol of sulfuryl
chloride per nole of acetophenone, nore preferably from1.7 to 1.8 nol per
mol e. 25 Preference is given to carrying out the chlorination in the
presence of brefyl @@mﬂiagso"éﬁ%ﬁ)?r@l inerppigpBicSspbvenisssyhaseatwatedaliphatied,
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54328 3 Use addi t1 ona ents are inert organic solvents, such as
saturated aliphatic hydrocarbons, for exanpl e hexane, heptane or octane,
and al so cycPozikiepbatsi giventty cirsebenbmingure wé bn asonaatc! sohexr bt peafertablydddens, @and

chlorinated gl iRbHE GIdRYEN LR 8 PiktharicP TethdioR BB paTRl BN erb%taqia\,%%fg.%p

chl or of or, tetrachl oronet hane,. can be used. It Is also 5 passible use
om0 1801 Jaaol A PaEs Rheighioh 6t AR Isadin iAo @I R BAGROS Sich s
o- xyl ene, hallgartdyetaighg of trctrramatihéavet enreme tardd, dietdrbldy bend s parts

Preference i gy Qe of e AliStativ @ohBi Revl pfoveh pRRicalAYRELfE SOl vent , preferably
tol uene, and "an aliphatic al cohol such as nethanol, ethanol, 2-propanol and

1-butanol, preferably 10 1-butanol. An excess by weight of the alcohol is
advant ageous Thaadetaphenege chtheqsenefal forpalatll isycugiompity initialrehazgeshiathie sol vent
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pressure and a temperature of from 0 to 50°C; at higher temperatures, the selectivity of
the reaction falis, and lower temperatures afford no significant advantages with regard
to selectivity, yield and process technology.
20
After adding the sulfuryl chioride, the mixture can continue to be stirred for a while. The
reaction mixture is subsequently hydrolyzed until excess sulfuryl chloride has reacted.
In a preferred implementation variant, the mixture is made weakly acidic after the
hydrolysis, and the pH is adjusted to from 5.0 to 6.0. This is effected by adding bases
25 such as sodium carbonate, calcium hydroxide, potassium hydroxide or preferably
sodium hydroxide.

In reaction step B), the a-chloroacetophenone prepared in situ in reaction step A) is
reacted with a thiophenol of the formula 11l in which the substituent R? is C,-Cg-alkyl

30 such as methyl, ethyl, isopropyl, n-butyl or isobutyl, phenyl or benzyl, and the phenyl
and benzyl radicals may bear substituents which are inert under the reaction
conditions, for example halogen or oxyalkyl. Preference is given for R? to short-chain
alkyl radicals, in particular methyl.

35 The thiophenol of the formula lll is added to the reaction mixture from reaction step A).
The amount of thiophenol is generally from 0.8 to 2.0 mol of thiophenol per mole of
acetophenone of the formula Il, preferably from 0.90 to 1.05 mol per mole.



15 solvent or_solyent m xture and sul furyl chloride is added. The reaction
can be carri 8§ % 43%5 for exanple, in a stirred tank. The reaction can be
carried out at atnospheric pressure and a tenperature of fromO to 50C, at
hi gher tenperatures, the selectivity of tghe reaction faI s, and | ower
tenperatures afford no S|%|f|cant advant ages with reg to selectivity,

yield and pr Jra eefenmd eiperyyent Bregh sradipigdfter the %‘?ﬂ’tf%‘r%flth%WF%’PPE@ of thee
m xture can gemgrahfoentia libt® fedm B0etd X @ forawhith basesEoeh as eaditmaarbanateyre i s

subsequent |y -BighhPherSG0e) 'E)Btalssﬁﬁﬂ?y%?ox?d-g Srirdferdbly Q:rd'lLﬁFr' h{?@f@xﬁ@@ﬁﬁ Bdused.N @

preferred i npl ementation variant, the mxture I's nade weak acidic after
the hydrolysis, and the pHis adJ usted to from5.0 to 6.0. ThIS Is effected
by addi ngSbaJés engsf heghactionsedibarcheckeddyanegnsaiiges ahromatsgsaphde, pot assi um
hydroxi de or preferably sodium hydroxi de. In reaction step B), the

a- chl or oacet gphenone r ed n reaction step LS reacted with a
Cht ophenol - of EREAHER RACRE] S HeisGlafebit pRIPOEL gt Rerbo s o 858 oF 1 5
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t he react1bon gser&ﬁe}]tyqp mEef5 @X%E?A OA}\ ﬁg(an or oxyal kyl. Preference is

A

gi ven for al n in particular nmethyl. 35 The
t hi ophenol of the formula Ill is added to the reaction mxture fromreaction

step A). Thahamesteks atcdriihg @B dhvenfiordemediad thy pfdparat@ndf bq3anfkhiy!  of

t hi ophenol p f frerably from 0. 90
to 106 ol "o CphhoRena B8 SBRNANRARLAN i dfod MOBMIA I nBEHRETC Y TS
adj ust ed aft élsaE’Yfé“%thﬂlﬁPr@F aftpge aYRidhsh ,?omamertvﬁgch ’@é‘ﬁ@ﬁpﬁc"eld!yrwp@ 111 to
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hydroxi de, pesagsiitg dMHcP¥itd SeQhterhedisealiby b edhsifR Y] rOxicds can be used.
Example 1 — Preparation of 1-(4-methoxyphenyl)-2-[(3-methoxyphenyl)thio]ethanone

20  48.1 g (0.32 mol) of 4-methoxyacetophenone were initially charged in 11 mi of toluene
and 117 ml of 1-butanol. With ice cooling, 74.62 g (0.55 mol) of sulfuryl chloride
{acetophenone:sulfuryl chloride molar ratio 1:1.7) were added dropwise at 25 — 30°C.
After continuing to stir for 30 minutes, the reaction mixture was hydrolyzed with 210 ml
of water and adjusted to a pH of 6.0 using 40 ml of conc. sodium hydroxide solution,

25  without the temperature exceeding 30°C.

44.80 g (0.32 mol) of 3-methoxythiophencl were then added and the pH was adjusted
to 8.5 using conc. sodium hydroxide solution. After continuing to stir for 1 h, the mixture
was cooled to 0 - 5°C, seeded with product crystals and stirred for a further 30 minutes.

30 The crystais were filtered off, digested with 200 ml of water, then washed with 200 ml
of water, digested with 75 ml of methanol and washed with 75 ml of methano!l. The
crystals were dried at 30°C.

Yield: 64.8 g (0.225 mol) of 1-(4-methoxyphenyl)-2-[(3-methoxyphenyl)thiclethanone,
35 70%
Purity (GC): 99.5%



5 The end of Eg‘?‘ ééacti on can be checked by nmeans of gas chromat ography. The
reaction proﬁ 3¢8h be isolated in a manner known per se. To this end, the
reaction mxture is preferably cooled to fromO to 5C, seeded with product
crystals and stirred for a further approx. 30 m nutes. The product is
filtered, di ested W th water 10 subse ntI wi.t h net hanol , washed and
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20  Purity (GC): 97.5%



PF 54328 5 Exanple 2 - Preparation of

1- (4- et hoxypg ék% 2-[ (3- et hoxyphenyl )t hi o] et hanone 48.1 g (0.32 nol) of
4- met hoxyace %2 ne were initially charged in 11 m of toluene and 117 m
of 1l-butanol. Wth ice cooling, 74.62 g (0.55 nol) of sulfuryl chloride 5
(acet ophenone: sul furyl chloride nolar ratigo 1:1.7) were added dropw se at 25
- 30C. Aft\(,a\hccinti.nui ng to stir for 30 mnutes, the reaction m xture was
hydrol yzed witc'@9O m  of water and adjusted to a pH of 6.0 using 40 m of
conc. sodi um hydroxi de solution, wthout the tenperature exceeding 30C. 10
44.80 g (0.3%2 rm|A)pr_@ées%f&%r@@éﬂf%ﬁ-@ﬁ?ﬂ%)a%ﬁhérﬂ)‘%@s afigerdeaBd ideuRhl Was
adjusted to 7.0 using conc. sodium hydroxide solution. After continuing to
stir for 1 h, the mxture was cooled to 0 - 5C, seeded with product
crystals and stirred for a further 300m nutes. The crystals were filtered
of f, digested with 200 Ml of wate t hen gashed @wr?h 200 M of water,
digested with 75 m of nethanol washed 75 m of meﬁ hanol . The 15
crystals were dried at 30C. Yjeld:. £3.6 g ( 1 nol) of

1- ( 4- met hgxyphenyl ) - 2- [ ( 3- MR Kdxyphenyl ) t hi o]'et hanone, 69% 20 Purity (GO):
97.5% PF 54328 6 W claim 1. A process for preparing

a-(3-arylthio)acet oPhenones_ of the eral fornmula | 5 where the
substituents Rl ¥Rgrerbespbstiturnis nag‘ggna@rﬁqcﬁ irdenegdeltiyy:-(eralky] or an

optionally substituted pheny! or benzyl radical, which comprises

10 A) reacting acetophenones of the general formula Il where the substituent R’
is as defined above

@]
I

15 with sulfuryl chloride and subsequently hydrolyzing, and

B) reacting the reaction mixture obtained in this way with a thiophenol of the
general formula IHl where the substituent R? is as defined above

HS\[::],ORZ
1l

2. A process as claimed in claim 1, wherein 1-(4-methoxyphenyl)-2-[(3-methoxy-
phenylithiolethanone is prepared.

20

25 3 A process as claimed in claim 1 or 2, wherein reaction step A) is carried out in a
solvent mixture of an aromatic solvent and an aliphatic alcohotl.

4. A process as claimed in any of claims 1 to 3, wherein the pH is adjusted to from

5.0 to 6.0 after the hydrolysis and before the addition of the thiophenol of the
30 general formula ill.

135/2003 My/cz March 5, 2003



optionally substituted phenyl or benzyl radical, which conprises 10 A)
reacting ace Ad%fbnes of the general fornmula Il where the substituent Rl
is as defined above 11 15 with sulfuryl chloride and subsequently

hydrol yzing, and B) reacting the reactionyni xture obtained in this way with
a thiophenol _of the general formula |1l where the substituent R2 is as
defined above HSA Pregess ap claimed @.a”A%FB‘E%%étodév vieseiREgRGtioN Step B ig cariger ei n
1- (4- met hoxyphenyglit)at 2-gH 8F-froeh By -8.bhenyl ) t hi o] et hanone is prepared. 25 3. A
process as claimed in claim1 or 2, wherein reaction step A is carried out
in a solvent mxture of an aromatic solvent and an aliphatic alcohol. 4. A
process as clained in any of clains 1 to 3, wherein the pHis adjusted to
from 5.0 to 6.0 after the hydrolysis and before the addition of the

t hi ophenol of the 30 general formula Il1. 135/2003 My/cz March 5, 2003 PF
54328 7 5. A process as claimed in any of clains 1 to 4, wherein reaction
step B) is carried out at a pHof from6.0 to 9.0.



