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RROCEMTHE MANUFACTURE OF HYDROXYALKOXYBEZOPHENONES The invention
relates to a process for the 5 manuf acture of

hydr oxyal koxybenzophenones of 'general formula: [err] in which - R
represents a hydrogen atom a hydroxyl radical or an optionally substituted
Cerr] to C20 al kyl or aral kyl group, 15 - R represents a hydrogen atom
or an optionally substi- tuted CJerr] to C20, preferably Clerr], Cerr] or
Cl2, alkyl or aralkyl group. It is-known to prepare the hydroxyal koxybenzo-
phenones of formula (1) by reaction of an [®rr]-trihal o- 20, toluene with
a pol yhydroxyphenol or a hydroxyal koxyphenol in th resegce of a specific
catalyst, In this regard, - fﬁ%ﬁs%ﬁ%%m%sgg to performthe
process in an aqueous-.acetic NMANDROXYANLKOXYBRNZOPHENONRS3, 639, 483 proposes
to performthe process in an aqueous-al coholic mediumin the presence of

al kyl halide, - patent BE 795, 782 proposes to work in two successive steps
in different sol vents, Thenelhpvention exelatieso- 5 2 PHRFES soferntthe

first, foldowegaasadtriz@i Co20! tiroxyalXosybehBodhéndhesS0m s NVgbnetal a

nore or | ess heav | cohol in a stoichionetric anount, - patent ZA
7,602, 667 pri or“ﬂ%‘%g, 967 proposes to work in the presence of
di net hyl sul phoxi de, 35 - patents EP-A-154,092 and US- A-4,568, 429 propose .

0

to use N-nethyl pyrrolidone as catal yst

(1)
10

in which
- R represents a hydrogen atom, a hydroxyl radical or an
optionally substituted C; to Cp5 alkyl or aralkyl group,

15 - R’ represents a hydrogen atom or an optionally substi-~
tuted C; to Cyy» preferably Cq, Cg oOr Ci,, alkyl or
aralkyl group.

It is known to prepare the hydroxyalkoxybenzo-
phenones of formula (I) by reaction of an «,0,0~trihalo-

20 toluene with a polyhydroxyphenol or a hydroxyalkoxyphenol

in the presence of a specific catalyst.
"In this regard, k .
- patent US-A-3,769,349 proposes to perform the process in
an aqueocug-acetic medium,

25 - patent US-A~3,639,483 proposes to perform the process in
an aqueocus-alcoholic medium in the presence of alkyl
halide, _ _

- patent BE 795,782 proposes to work in two successive
gsteps in different solvents, namely, an aqdeous-alco-

30 holic solvent first, followed by a ketonic golvent,

- 'patent FR-A-2,473,506 involves. a more or less heavy
alcohol in a stoichiometric amount,

- patent ZA 7,602,667 priority US 589,967 proposes to work
in the presence of dimethylsulphoxide,

35 - patents EP-A-154,092 and US-A-4,568,429 propose to use
N-methylpyrrolidone as catalyst,



A

- patent DS 39 04 371 of 16/08/ 90 proposes to use alcoholic or

pol yhydr oxyl at ed emul si fyi ng agents or surfactants, - patent HU 37,588
proposes to involve Lewis acids of the 5 type ZznCJ[err], MgdJerr],
AlCl[err]. The abovenentioned known processes have the drawback of
usi ng consi derabl e ambunts of catal ysts and/ or of co-sol vent; noreover,
they are conplicated and generate very consi derabl e amounts of

non-recycl abl e effluents 10 which it is necessary to destroy at "great
expense. Finally~ igatént t h@ge39r 0de33ts, ofhe LerBYIENOpLSpORéSI NEd use

2. 4- i hydr xybenzoHERIREE LS, S C nof s a AR ERE LB R L Ino . aqente or

xant henones -whi ch macmm_:a_.s col oured inpurities, and especially up
to approximately .9G5ae O¥e ﬂ@hﬁ}fa%mlé%p&éwok&%\%mrnwwqa% of AP
enyl -
x

réferred to as 6-hydroxy-9- xant hen- 3-one, of fornula: 20 25 as
wel | as with ot her ©R®|%RC A Fasyst ems. The undesired
xant henones are fornmed byhiehe sisévenentiioned Jassand proceéydeslr ohupbendhe

nol ecul e on tyh i.hal n; L of Eh [
invention is to pre g\ye%%f*t r‘l’tér r@ﬁa%%%g#%ggbwgﬁﬁ i%%e‘gﬁ%éﬁsu%c# 2o :
i mpurities const OfuCStEPLVEnt ix AAKEONOTe s theyr asencomphisatedrand gsbemate e

it is extrenely Jighti Clddndiditibld JagbuhBsm s¥bsaEHEpbEYc1Ble ¥R
the mai n pyoduct a:rhﬁ ﬁa ed %Qg the reaction_of the trichloronethyl benzene is

hydr ochl or}% aci it 4% nesessary R APBFEOY 3% IEERF XU at al yst s

previously used, to. Finally, in all these processes, the benzophenones
obtained starting with trichlorotoluene, and more
particularly 2,4-dihydroxybénzophenone, are contaminated
with considerable amountgs of xanthenones which constitute
15 coloured impurities, and especially up to approximately
90% by weight with 6-hydroxy-9-phenylfluorone, also
referred to as 6-hydroxy-9-phenyl-3H-xanthen-3-one, of
formula: '

20 .
) . (1I)
ﬂ Y

25 “ I S '

as well as with other similar xanthenic ring systems.

The undesired xanthenones are formed by the action

of a second polyhydroxyphenol molecule on the
30 trihalogenated carbon; one of the aims of the invention is
to prevent their formation.

The abovementioned coloured impurities constituted
by the xanthenones represent a major drawback, since it is
extremely difficult to get rid of them subsequently.

3s Moreover, the main product released by the reaction of the
trichloromethylbenzene is hydrochloric acid, and it is not



-

war k in a concentrated hydrochloric medi um w t hout generating, considerable

anounts of these highly col oured xant henones. 5 I ndustrially,
this therefore |l eads to the products formed being distilled under very weak
vacuuns and at very high t enper at ures, t her eby resul ting in

expensi ve industrial constraints. However, the benzophenones of fornula
(), and in 10 particul ar 2, 4-di hydroxybenzophenone, have the property
of absorbing ultraviolet solar radiation and,3in this respect, they are
used as. anti-UV additives for polynmers or in the cosnmetics industry. In
vi ew of these indnessibleyswithi mnyisef thascatalvats prawiopsiysiised.: ko

lhavet avai | f’ig: e beﬁéeﬁ{]eaane?hofcéﬁ@ext%ﬁuafst tﬁmﬁw&p?ﬂ&i Fﬁe?el\dn of witiout
east possible coloratiop. e _objectjye o i nyention i S, ove
all, to provide agﬁPBE%EQ“%f’Sﬁs%Prﬁ*#? ﬁ5‘°f“8ﬁ§er°“'harghﬂ?e %II&JY L8k s
of the prior proceaatbehomteshi ch, in addition, |leads to

hydr oxyal ko>§ybenzophenon%m%ﬂﬁﬁ\e/ig&iﬁ!éﬂé;er geoflegahoggegggﬁg&ﬁ%éﬁ.

As a result “of extensive resea i cant npany has h
of finding that tfipsmedjkeingAdstilled undem Varyd vedlfeyacuuns: ard Ak cvasses

of. the -type innhggRStitdhpdifdtiredinde therabful PphedulOitifi N4AY Oéxpensive
sel enium cont arnéng C tglyst consi sting of a nmercaptan or of a
sel eno- mer capt an a® PF@' A COMEEEAMPMS e in a very acidic medium this

being all the nore urioysswred tise nbenggphenonad piflir femla nilly praliuis s
other than,ger capLapgigd@rdeta g4y %ﬁf&%&%ﬂdﬁﬂe%&w,sha% ERL'B%%M de

process for the preparation of t xyal koxy%agzgphenones 0
formula (1) in abeorpinge WAFRavAelehveSOl8s, RAMEIRNan 3PSy | 47y Ehig

35 tol uene i srespéedesd thép areoludediraxyghehav oidditivbsoXfor polymers
alkoxyphenol, S SQaiﬁcéﬁiiégikéé&é;“fn&JkiiaﬁaCti0” S
' ' In view of these industrial uses, the user conse-
15 Quently wishes to have available benzophenones of the
greatest possible purity and of the least possible
coloration. .
‘The objective of the invention is thus, above all,
to provide a process which not only no longer has the
20 drawbacks of the prior processes but which, in addition,
leads to hydroxyalkoxybenzophenones which are virtually
free of coloured impurities. B .
As ‘a result of extensive research, the Applicant
Company has had the merit of finding that this objective
25 wags achieved when, in the processes of the type in
question, use is made of a sulphur-containing or selenium-
containing catalyst consisting of a mercaptan or of a
seleno-mercaptan acting as a nucleophile in a very acidic
medium, this being all the more unexpected " gince
30 sulphur~containing products otﬁer than mercaptans do not
give satisfactory results. |
It follows that the process for the preparation of
the hydroxyalkoxybenzophenones of formula (X) .:ln
accordance with the invention, in which an o,c,a-trihalo-
35 toluene 18 reacted with a polyhydroxyphenol or a hydroxy-
alkoxyphenol, {is characterized in that the reaction is



»

4. carried out in the presence of a sul phur-containing or

sel eni um cont ai ni ng cat al'yst consisting of a conpound of the nmercaptan or
sel eno- mer capt an type and preferably containing a short CJerr] to Cferr],
preferably Cferr] to C(Jerr], carbon 5 chain which is largely sterically
unhindered. It is possible, although the Appkicant Conpany does not wish to
be bound by this theory, that the catal yst used in accordance with the

i nvention adds i 3@/iede ot 2dkhl YeHe ﬁhsséaéwust fermdpa&:aaoﬁﬂﬁmﬁd'é&e
10 during t he reaction

-tri hgl ot ol
trichl orot ol uenef%‘ﬂ*“?‘h@°ﬂ5?§ﬂ§ﬁ?of§ﬁﬁgﬁ&r r r| OI 9e° ggg J 'B%y

virtue of this ptmﬂesﬂarbhptantlcwl(ﬁel!n@emsndaﬂnhacutgpef and pre:erab1y

pol yhydr oxyphenol I o] d V&N 60 Iet

prevented, ther egfw%\l#m Hggt ??m?ll:ngf ?‘ ?ef%;eli@ r%%n S#%bon
sinplifiedS eact chais a'grish ﬂ-épié“ﬂh’r@tqlﬁ@% ndened-be as foI | ows:
[err] 20 , Thexebw usned a'iQﬁoh&ﬁ' &hhehbﬁlféiiﬁﬂlcﬁim@ Uases

broduct (1 115: " [ BAR VAR RPertsdscint (#Y) FhaBy <hacttn, Frb, Fle LPRRATREE 30
catal yst used i num@d)rdkmceaocamam | il i othea daventios ted@er aiyself
addi tion conpound (al biG19%PCeol €€hd product formed as an intermediate
' 10 during the reaction of the «o,0a,0-trihalotoluene
{(preferably trichlorotoluene) with the polyhydroxyphenol

(for example resorcinol).
By virtue of this process, the action of a second
molecule of polyhydroxyphenol would then be slowed down,
1'5 or even completely prevented, thereby avoiding the final
formation of the xanthenones.
The simplified reaction diagram representing this
process might be as follows: '

(o3 ] ' 0 o ¢1 OF
Cl B Cl
1 »
: : 0E -

20 The abovementioned non-isolable intermediate would
then rearrange, again 1losing HC1 acid, leading to the
following probable product (III):

OH 0

25 : (11I)

The intermediate (IXI) would in turn.fom. with the
30 catalyst used in accordance with the invention, a very



I m which S represents the nucl eophilic atomof the catal yst group. 5

The sul phur atomis replaced by a sel enium atom when the catalyst used is a
sel eno- nercaptan. The tenporary addition of the catalyst limts the attack
of a second nol ecul e of resorcinol on the com pound (I11), by virtue of
the formation of a conpound of 10 type (IV). The latter conpound | eads,
on acidic hydrolysis, to the correspondi ng s benzophenone (1), t he
hydrol ysis rel easing the catal yst. One of the advantages of the process
according to 15 temgdway asklit ion aunpoands ofothedtgpet he anounts of

xant he- nones forned secondarily during the synthesis to a very |ow | evel,

t he hydr oxyal koxybenzophenopeg” opgai ned havi ng a xant henone content which

is especially less than 0.59 . 20 : These yields of pure
I sol ated product, in _iA Rst gFeee 2, 4- di hydr oxyb Ne, M e

excel l ent, of the ogpdE Poreletive o fConst | kiwents,
and are thus consi derigp 0, t hose desc 'rlor art 25

Accordi ng to an advant ageous \é | n~#tcor dance with
t he invention, the conpound of nercaptan type is of th@ Aornmula [err] 6
in which Rrepresents a hydrogen atomor an optionally substituted ClL to
C30, preferably C2 or C3, alkyl, cyclo- alkyl or aral kyl group, n being an
i nteger equal to 1 or 2. 5 Accordi ng to an advant ageous
enbodi ment of the

in which S represents the nucleophilic atom of the

catalyst group.

.5 The sulphur atom is replaced by a selenium atom
when the catalyst used is a seleno-mercaptan.

The temporary addition of the catalyst limits the
attack of a second molecule of resorcinol on the com-
pound (III), by virtue of the formation of a compound of -

10 type (IV). '

' qhe latter compound leads, on acidic hydrolysis, to.
the corresponding benzophenone (I), the hydrolysis
releasing the catalyst. '

One of the advantages of the process  according to

15 the present invention is to reduce the amounts of xanthe-
nones formed secondarily during the synthesis to a very
low level, the hydroxyalkoxybenzophenones obtained having
a xanthenone content which is especially less than 0.5% by
weight. ' .

20 . These yields of pure isolated product, in this
instance 2,4-dihydroxybenzophenone, are excellent, of the
order of 95 to 99% relative to the two main constituents,
and are thus considerably superior to those described in
the prior art.

25 Accordigg to an advantageous embodiment of the
process in accordance with the invention, the compound of
mercaptan type i8 of the tormula '

R (-sa)n (v)



process I n accordance with the inventions the catal yst used is represented
by the aboverentioned formula (V) in which nis greater than 2 and nay take
a value tending towards infinity, the catalysts in question then being in
10 the formof- a resin or a polyner. According to another advant ageous
enbodi ment of the process in accordance with the invention, the catalyst
used and consisting of a conpound of nercaptan type is an aC|d nmer capt an of
formula in which - R represents an optlonall§ substituted CJerr] to C30,

ef er abl e al k ar al k roup, .and
II%'r re:)res)én?'[s ;r 5’52’” § %fbﬁﬁx r‘gi ‘I‘Xfiﬁ i¥%?§d°uﬁ[pe°f’f T°?%P%ny
al kyl, cycl oal kyhubstht\atds;llc rbupC%. apneq{fjatahlmr#&poef %@@@g a¥xelo-
net al or alkallng ﬁ?&tgfnﬁfﬂlf* ”brou a ﬂe Yk d t 1t @e0r
5 m1lTto A

different from eac integers fro ordlng o]
anot her enbodi me®¥ &f the process in accordance with the invention, the

cat al yst ofg formul a (V) Xdcdrding Stahomn afmmthbeoeaommdxw ngg t:he
| auryl mercaptan

A e haan ShpEpdess | 1 | accaridied ovieh YRS pxaftfon’ s Ehe, RS
acid, 35 used3inemmaspn&pdom1c the dabovensndioned: formula (V) in

(2-mercaptopropi QRigh &AC &b gredter TRhagPROMMAC My 88ké @l KaAWR | Cedifidy -
towards infinity, the catalysts in question then being in

10 the form of a resin or a polymer.

According to another advantageous embodiment of the
process in accordance with the invention, the catalyst
used and consisting of a compound of mercaptan type is an

. acid-mercaptan of formula
15 (HS-) R(-COOR')p (VI)
in which
- R <7Tepresents an optionally substituted C; to Cip-
preferably C, or Cy, alkyl, cycloalkyl or aralkyl group,
and .

20 - R’ represents a hydrogen atom, an optionally substituted
Cq4 to Cyp alkyl, cycloalkyl or aralkyl group or a metal
atom, preferably an alkali metal or alkaline-earth metal

atom, . .
- m and p, which are identical to or different from each

25 other, are integers from 1 to 5.

- According to another embodiment of the process in
accordance with the invention, the catalyst of formula (V)
or (VI) is chosen from the group comprising: '
- lauryl mercaptan,
30 - n-hexyl mercaptan,
- c¢yclohexyl mercaptan,
- 1,2-ethanedithiocl,
- 1,6-hexanedithiol,
- mercaptoacetic (thioglycolic) aciaq,
35 - 3-mercaptopropionic aciaq, _
- thiolactic (2-mercaptopropionic) acid,



- .thiosalicylic acid (mercaptobenzoic acid), - nercaptonicotinic acid and -
mer capt opyruvic acid 5 as well as the corresponding esters and salts.
Accordi ng to anot her advantageous enbodi ment of the process in accordance
with the invention, the catalyst used and consisting of a conpound of
nercaptan type is a nmercaptosul phonic acid of formula 10

HS - R- SO[err]R ~ (VI'l) in which Rand R have the neanlngs gi ven
inrelation to the formula (VI). Anong the preferred conpounds of formula
(M) are - mercaptoet hanesul phonic acid and 15

1- mer capt opr opanesul phonu‘ez%&pdoaacwhic a&cimewﬁm1wtﬁ&1@a,l ts,

especially the sodi um sal ccor dj ot her, adv ageous
enbodi ment of the procés 5"1 Eé\ﬁc %F ‘f“?ﬁ%‘?ﬁ ’f%’hc ‘ﬁ' )r’eaction S
20 carried out iR ntdmappnaieqt:imi@factd and phur - cont ai ni ng conpound,

which is introduced bge(}rcg gbggmﬁ{ék@é;_a derivative is run in, and which

I s capabl e of giving a conpoun e nercaptan type by prior reactlon
with the ac?dic ra&debh 'rﬂacﬁ*\?rnc*ﬁ'@“ga?ﬁi‘i‘%a%ﬂ:ﬁﬁspb‘égl!J?’;F%m ng: 25

-hof thfe " hydLoI ysis" typcor@dngute atiottmt aldvaliﬁ:WBdbbheﬂeﬁeldﬂ the
chosen fromthe qr MRLi S e cet

t hi ol act ones suc%’é ‘E)V% 8bLﬂz%ﬁ;%n[%§ ‘Eﬂcﬁng?% gﬂ'%u%é ?erghéncfaﬁ"c}aﬁ& S
of self-esterifiocwmednand consigting ¥H|a gmegpdneﬁngzemaeoan typheis a
formula (V1) and d&@ﬁséd&nﬁfoﬂ@seiafofhf&ahml ic acid,
trithiocarbonates such as vinylene trithi ocar bonat e and eth | ene

trithi ocarb®nate, dithiocar boxylic aBfds, Rdr tﬁpaﬁﬁosphorl ¥ hs and

di t hi ophosphi ni c midnich Rr and Rheha decenpoaﬂehnd.mgst ¥iiven Ha wvedlaitdonC go-

35 t ai ni ng %&qwfye&nbel ng chosen from the group conprising
t hi oaci ds, t hi oazm es such "as thiourea,
Among the preferred compounds of formula (VII) are
- mercaptoethanesulphonic acid and
15 - l-mercaptopropanesulphonic acid

as well as the alkali metal salts, especially the sodium
salt, thereof.
According to another advantageous embodiment of the
_ process in accordance with the invention, the reaction is
20 .carried out in the presence of a sulphur-contaifning
compound, which 1s introduced ©before the trihalo
derivative is run in, and which is capable of giving "a
compound of the mercaptan type by prior reaction with the
acidic reaction medium, the said reaction poss.iblj being:
25 - of the “hydrolysis* type, the sulphur-containing
compound then being chosen from ‘the group comprising
thiocacetals and hemithicacetals, thiolactones such as
Y-thiobutyrolactone, dimers, ortho esters and products of
self-esterification of the acid-thiols corresponding to
30 the formula (VI) and in particular those of thioglycolic
acid, trithiocarbonates such as vinylene trithiocarbonate
and ethylene trithiocarbonate, dithiocarboxylic ‘“acida.
dithiophosphoric acids and dithiophosphinic acids,
- or of the "decompogition® type, the sulphur-con-
35 taining compound then being chosen from the groub.
compriging thioacids, thicamides such as thiourea,



8: t hi oacet am de, thioacetanilide, thiobenzam de, thiouracil,

t hi osem car bazi de and t hi ophosgene, - or of the "reduction" type with the
secondary invol verrent of a reducing agent, the sul phur-containing 5
compound then being chosen from the group conprising organic
(cyclo)-di- or polysul phides and netal di- or polysul phides. According to
anot her enbodi nent of the process in accordagce with the invention, the
reaction is carried out 10- in the presence of an anount of catalyst from

E). 1 ]m)l % th o 100|ma/aceﬁeﬁmabl vhiémﬁdnmd mbthﬁotGeeJ?wuia,t thibaracil,
err]-trihaloto ga eyond this limt not
justifying the uééf%?eﬁrﬁﬁfé?gg%uﬁ?g t‘%@k‘?ﬁ?ﬁ& ®¥0 anot her enbodi nent of
the process in 15 acoor dof e thiet h"reducthantt | bypet helthadiiieonsesondary ed
out in a sol venty,coupilhb Qw%thaﬁ ?eﬁu@‘lﬂso%ﬁtaset%‘? %rpi;ugg%g&i?ggiﬁ%

and, preferably, saturate ochlofic acld
sitplificabion. THIRORRY 'éﬁ‘e?hé’ﬁiﬁq t FhopeRnhL¥Qm: BB 1EeWP 2gomprising '
benzophenones prwﬂﬂcustmimdﬁoce&s pelrulpiides t Badi nwerdl oad-t her
distillation tre 6@1 fgnti gs&essary in the case of the products obtai ned by
t he processes of ? PB+°8Pt are elininated. I'n other terns, the

hydr oxyal koxybenzophenonbscqgﬂincob@aamtheln emhadiante of t bhe hproceemtimn

are pure enough &ebQEasa@LOweénaEnahfavéueadmn %m% %%BEQ&%hSichhbﬁied out
al kyl at ed derlva Ives used as UV stabilizers in osnetlcs

Mdustr i ed0 As alheEhe: BEEeERESy Ok BAcamGRRE heE nEALALYAD. E50B o
catal yst, i t i S100smbb%e preferabiy tfromprHcess 10nmalsenostatdved toortlsen

saturated (at tk@' &9&9€§i£9i]o€81ﬁ§§é, the slight gain obtained beyond this
limit not justifying the use of greater amounts.

L

According to another embodiment of the process in
15 accordance with the invention, the reaction is carried out
in a solvent comprising an acidic aqueous phase which is
concentrated and, preferably, saturated with hydrochloric
acid; thisg is a considerable simplification. _
By virtue of the purity of the hydroxyalkoxy—
20 benzophe_nones prepa:ed using the process according to the
invention, the distillation treatments necessary in the
case of the products obtained by the processes of the
prior art are eliminated.
In other terms. the hydroxyalkoxybenzophenones
25 - obtained in accordance with the invention are pure enough
to be employed ﬁs they are in the synthesis of the
alkylated derivatives used as UV stabilizers in the
polymer and cosmetics industries. _
As a result of the presence of the mercaptan-type
30 catalyst,l it 4is possible to perform the process in a
concentrated, or even saturated (at the saturation corres-
po_nd-i-ng to the temperature at which the reaction is
carried out) hydrochlo:ic phase without generating the
xanthenones in question.
35 The aqueous hydrochloric medium may consequently be
recycled, which constitutes a considerable advantage since



ponding to the tenperature at which the reaction is carried out)

hydr ochl ori ¢ phase w thout generating the xanthenones in question. 35
The aqueous hydrochl oric nmedi um nmay consequently be recycl ed, which
constitutes a considerabl e advant age since 9 the anobunt of effluents
needing to be destroyed is decreased, or eveg elimnated altogether; it
follows therefromthat the process according to the invention is

particul arly ecotbei camout of effluedtnthweding ktp rbeycﬂiengtbhed ig

hydrochl ori c aqu d nt f
C)a/.t al yst, hydrgxggﬁﬁogpgénzoaﬁenoges ?ﬂki&éw Jﬂ:%qei’:ﬁﬂ t'h tie élgvés

ncr easl purit
of increasingly BﬁEPfﬁﬁPl GHPtdé'-lh;ﬁ Brocaes cﬂﬂ%?ﬂﬁd‘ "¢he 'invention ia
Finally, on aCﬁQHBlcuDﬁrl&"@coﬁme of the cat aI yst the anount of

aqueous ph% se used duri rocess in accaqrda Ctﬁ'gmkxyg entlon may
|f& }m gw ﬁ caqueous

be greatly=reduced in c
processes of thephaser amd Mchreaqﬂuaeﬂncarghevolmtw of otatalyst,

the production efachepayisky &&han 6535 £068" dncirddsifg! B%r&@seghat 1e

i nvention is thus greater vm‘_agé ocesses
econoni ¢ reasons® °| t °P¥ pi’f erincreasingiy ast el PHCTossHeneity are
stoichionetric- cebﬂalneas a very 20 slight excess of trihalide

nevert hel $° bei ng desir 'e}he g&eSgggﬁl]e rsgfongﬁléy ${e¥uxg<§e3 fV\€irg

woul d risK accunul ating imn ‘course © ecycl rngs
were |large, is t@atalyati etheThampunpercf upguaeushipliasehcupedcduring the

carried out 25 probéssCan '&bdRHarca DLt YREN {nVedBionl 'Hd Gg rea%ly
preferably betwegn 20 gnd a0[err] G hi by rekes £ pogsibi e Fo [T The
processes of the prior art, which required large volumes
15 of water; the production efficiency of the process accord-
' ing to the present invention is thus much greater than
that of the known processes.
For economic reasons, it is preferred to work as
closely as possible to stoichiometric conditions, a very
20 slight excess of trihalide nevertheless being desirable;
the presence of secondary products, which would rigk
accumulating in the course of the recyclings if the
differences were large, is thus limited. .
The temperature at which the process is carried out
25 is controlled to be between 0 and 100°C, preferably
between 20 and 40°C, which makes it possible to limit the
premature hydrolysis of the trihalo derivative and the
lowering of yield which would result.
A subsequent gradual increase of the temperature up
30 to a value of 95 to 100°C makes it possible to complete
the reaction without rushing the gradual precipitation of
the benzophenone.
A recrystallization may then be performed if a .
purer product than that produced by simple draining and
is washing of the reaction mass is desired. To do thig, the
crystalline mass is taken up in known solvents for benzo-



premature hydrolysis of the trihalo derivative and the |lowering of yield
‘which would result. A subsequent gradual increase of the tenperature up 30
to a value of 95 to 100[err]C nakes it possible to conplete the reaction

wi t hout rushing the gradual precipitation of the benzophenone. A
recrystallization may then be perfornmed if a purer product than that
produced by sinple draining and 35 - mash&gg of the reaction nmass is
desired. To do this, the crystalline mass i's taken up in known solvents for

benzo- 10 ﬁ&ﬁemgﬁgepo% q:on{grﬁﬂﬁ% ‘anda;g@s Rashabe Y fPerEskiidd h

wat er whil e hot 0 a cr I zat 1 on nce the#’ral n dr awback of
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as far 5 as the procfisid %wm&na@awbhcks&e&h@ahbecaﬁcamrmaﬁ:émlr

mol ar mass in order to limt e, odour, ob n d,

mer capt ans consY$¥¥it Fh§ORfie ﬁPET’ZF?“éﬁ 8& !’k’g‘%ﬁ'n *%e&e'rske"f\is',{éa iy } Yar
inventionsare tdmsehnhpc:bcesat disn @nlmmxlyl dtediordestiyahdg a&%diww“
radical, 10 et hbihiSphils Sanetadh B9 fnfl thEad’ 080G HRSh1dd ! he
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K on| C grou our.  The &Besence 0 thlas
pol ar radical f¥mt b#ﬂDFQQQF‘JestPﬂemﬁ*ﬁFEHﬁ?‘aﬂ seppitubi the \Proferke

aqueous phase; ykE&1ysSs VQﬁYtMVWOME the invention ar@riwseclwhidie
RRrerr] MO or SRERimed | rrdkshidalbd CRY 1é Gendtilydia RBabkl Piqfe 1?€§
from t helpoi nt m&iche\l/imﬁ.tst SheatwdpimpyeaRyre Aeéoﬁbiengméy“&ﬁ and, in
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gives the mercaptan better solubility in the aqueous

phase, which is very advantageous.

15 Conversely, the presence of a radical which is too

' hydrophilic, such as the NH;Cl and NR,,HCl group, makes
the mercaptan which bears it totally ineffective from the
point of view of its catalysing power.

According to an advantageous embodiment of the

20 process in accordance with the invention, 2,4-dihydroxy-
benzophenone is prepared in a first step and is subjected
without isolation,. in a second step, to methylation using
methyl sulphate, which leads t:o. 2-hydroxy-4-methoxybenzo-
phenone. ’ :

25 . According to an advantageous embodiment of the
process in accordance with the invention, 2,4-dihydroxy-
benzophenone is prepared in a first step and is subjected
without isolation, in a second step, to octylation using
octyl chloride, which leads to 2-hydroxy-4-octyloxybenzo-,

30 = phenone. .

In order to assess the effectiveness of a given
mercaptan as a catalyst, the optical density of a gsolution
of the benzophenone obtained may be measured.

Indeed, the optical density is closely linked to

35 the degree of contamination of the benzophenone by the

" xanthenones. '



wi t hout isolation, in a second step, to nethylation using nethyl sulphate,
whi ch | eads to 2-hydroxy-4-net hoxybenzo- phenone. 25 Accor di ng
to an advant ageous enbodi ment of the process in accordance with the

i nvention, 2,4-di hydroxy- benzophenone is prepared in a first step and is
subjected wthout isolation, in a second step, to octylation using octyl
chloride, which |eads to 2-hydroxy-4-octyl oxybenzo- 30 phenone. | n order
to assess the effectiveness of a given nercdptan as a catal yst, the optical

density of a solution of the benzophengne_obtai ned, may be npasuyed. | ndeed,
the optical density is Mel"&‘r’alsi“ﬁﬁg‘ﬁ"go%St °'°Pﬁécﬂgg$%%g§‘fy Bafen ¥ on
of the benzopherpid ination xofit bhaoBeer-Lambart faesunaentitie dbeniupleicnel

density is nade ﬁﬂﬂii ' th er =4 amqht. .| hes.be one
maxi num absor pt in?é:, W hggkégﬁ}:%ﬁ o%{sﬁg.‘ndt#ﬁgmsrékﬁggs Bug}é I ghgs%m -
those skilled i mauddllar rused byicthose skilled inp thej A¥E: oXIRp&heosRER0E
the measugenentz, §-AiHRGOxyHertdphefonehe Bh¥ LREZPRPERGRE i NGuaHess@leved
| vent | on nmy b BL IS, BESRIRIERGRE Ak AHPGIIRY (49 (A qmount

i nvention may b r e =10t

exanmpl es whi ch feff |30% divdl addtoine,citheeceldl having a thicknesb o dgemus
embodinents of the ProaRsinveRtiShopdgnEe Bliddds UadbakeBb Wi Gt ata
conpari sons between the catapysts of t prior art and those used in
accordance wi t h e@hdhararildmiting, exampiessvhichfoblor and adch relate

sul phur - cpgit ai ni ng 15- to CaARanBdgesds W ébddlitnaiitii! 0@ i tlheOfpidusss Ulad
I n accord- anceéﬂég}&JH%Q'@@?ﬂjé%%’1hv%%t§g§ determ nation of the influence
of the anount ‘
= to comparisons between the catalysts of the prior
art and those used in accordance with the invention, '
- to comparisons between various sulphur-containing
1s compounds showing the superiority of those used in accordf
ance with the invention,
- to the determination of the influence of the amount
of catalyst used, and

~ to the influence on the optical density of the

20 benzophenone obtained from the recycling of the
" hydrochloric aqueous phase.
EXAMPLE 1

Preparation of 2,4-dihydroxybenzophenone
110 g of resorcinol, 750 g of water, 7.5 g of 32%
25 HCl1l and 2.5 g of lauryl mercaptan are mixed together.
_ 200 g (1.02 mol) of o,u,0-trichlorotoluene are run
into this mixture over 5 hours, at a temperature of 35 to
40°cC. .
The tempe'rature iz then maintained at 60°C for
30 2 hours. ' '
The orange-yellow ocrystalline mass obtained is
drained on a sinter funnel at 50°C. .
Thig product is washed three times with 100 ml of
water. ®
35 It is dried in a ventilated oven at 80°C and 205 ¢
of crude 2,4-dihydroxybenzophencne, equivalent to a 95.8%



of catalyst used, and - to the influence on the optical density of the 20
benzophenone obt ai ned from the recycling of the hydrochloric
aqueous phase. EXAMPLE 1 Preparation of 2, 4-di hydroxybenzophenone 110 g of
resorcinol, 750 g of water,. 7.5 g of 32% 25 HC and 2.5 g of lauryl
mercaptan are m xed together. 200 g (1.02 nol) of [err]-trichlorotoluene
are run into this mxture over 5 hours, at a tenperature of 35 to 40[err]C.
The tenperature is then maintained at 60[er8# for 30 2 hours. The

or ange- yeIIOM/crystaIIine mass obtained is ined on a sinter funnel at

P s i ed | SV3REEY hPe BROREnER 85 &) FERaILY ud¥ihd'la Hel¥IEE poli of
2, 4-di hydroxybeniaphéﬂéﬂﬁ apduiaralaptiical domigy of 1899 £19% selubbeni dad

as a product havippgegnd®! WeNd £9b rktunP 13:81&113[%&:@@@%3“ @i cal departy
of 490 (10% solution_i1n acetone 4 which corresponds to a

total xant henone*&BﬁPéﬁP“Bfc%“?)%‘t5°f g E"XAI\/PLE 2 Preparation of
2, 4-di hydr gsxybengxpiengng2 110 g of resorcinol, 600 nl of 32% HC and 10 g

of nercapt oet hang: gﬁﬁaﬁéﬁdokogeihsih %8‘9 géé,%%&e of

[err]-trichlorot terrperature of
35 to 40[err] C: The tenpbifitgrefzesorainel ntGdhal of 'ﬁ(?L"‘B@FérPPé 18rg10f
hour . mercaptoethanol are mixed together.
200 g (1. 62 mol) of o,0,a-trichlorotoluene are run
10 in over 3 hours, at a temperature of 35 to 40°c¢C,.

The temperature is then maintained at 70-80°C for
1 hour.

The orange-yellow c¢rystalline mass obtained is
drained on a sinter funnel and is washed three times with

15 100 ml of water.

The product is dried in a ventilated oven at 80°C
and 210 g of crude 2,4-dihydroxybenzophenone, equivalent
to a 98% yield, are obtained as a product having a melting
point of 139-143°C and an optical density of 220 (10%

20 solution in acetone at 450 nm), which corresponds to a
total xanthenone contept of 0.35%. '
EXAMPLE 3

Preparation of 2, l—dihzd_rogbenzoghenone
110 g of resorcinol, 700 ml of 37% of HCl and 15 ¢

25 of thioglycolic acid (2-mercaptoacetic acid) are mixed
together. |
200 g (1.02 mol) of a,0,0-~trichlorotoluene are run
in over 3 hours, at a temperature of 50°C.
The temperature is then gradualiy raised to 95°C.
30 The crystalline mass may then be drained or taken
up in a good water-immiscible solvent, followed by washes
of the organic phase according to the usual practices of
those skilled in the art. _
After reci:ystallization, followed by draining and
35 drying in a ventilated oven, 207 g of 2,4-dihydroxybenzo-
phenone, equivalent to a 96.5% yield, are obtained as a



The orange-yell ow crystalline nass obtained is drained on a sinter funnel
and is washed three tines with 15 100 M of water. The product is dried
in a ventilated oven at 80[err]C and 210 g of crude

2, 4- di hydr oxybenzophenone, equivalent to a 98%yield, are obtained as a
product having -a melting point of 139-143[err]C and an optical density of
220 (10% 20 solution in acetone at 450 rlr% whi ch corresponds to a
total xanthenone content of 0.35% EXAMPLE 3 Preparation of

2, 4- di hydr oxybenpspiussnbaying g reltdng @aidit ofo(i 3 -143°C, ands apPpLieRLS

g 25 of thi oabﬁﬁgtyc ozaoscb (PoXesSTRE Do CEnC dddtdne e FEK Ik, 4 om
together. 200 g é RS gﬂ go gerr%?t‘#éhl orotgl uene ar run in ove

hours, at a tenp&PddreWABoLRFFS trPeFatate Pﬁ@ﬂnﬁr%mqﬁl of
rai sed to 95[ err apprafkimately 0.5%. The crystalline mass may then be drained
or taken ug in agﬁﬁbﬁaker-l mm sci bl e solvent, followed by washes of the

organi c phase ac 0 the usual practices of those skilled in the art.
After recrystallization, The| PEORRAURPE dhhiRAFkPEme 3in the game vay as for

ventilated oven, eﬁgipqeOB 2bdt dthy Gataliaitz ds MEIWBE 1904 2l A8thyIto-

96. 5% vyield, are bta t ng..a |tin oi nt_Q
139- 14%3“[ err] C and Xﬁ°§58f’| 8§F°ﬁeﬁ§?f‘§“’gﬁoggg (gg\sl/eggrﬁfgeﬁplf nggg I 42150
nm 4 cmcell), dibyrosyr-beprophernones axe abbkadnkdaoequivalent bb a 79%

appr oxi Myl y 0. 84618, navEXgMElforttiBin RedfAdy 9o 3aperformed in the same
way as for exanple 3 wug the catal yst 1s made of 10 g of nethylthio-

The procedure is performed in the same way as for
example 3, but the catalyst is made of 15 g of buthylmer-
captopropionic ester (formula VI). After work up, 194 g of

15 2,4-dihydroxybenzophenone are obtained, equivalent to a
90.7% yleld, having an optical density of 120.
EXAMPLE 6 '

This example shows that in orxder to obtain low
coloured benzophenones, it is not absolutely essential to
20 perform the synthesis at high temperature, brovided a

catalyst is used in accordance with the invention.
110 g of resorcinol, 600 g of 32% HCl and 12 g of
3-mercepto-l-propanesulfonic acid sodium salt (formula
VII) are mixed together. 200 ¢ (1.02 mol) of a,0,a-tri-
25 - chlorotoluene are run into the mixture over 3 hours, at a
temperature of 30°C. This same temperature is then
maintained for 3 hours more, while stirring. The product
ig then filtered off, washed with water, dried in a venti-
lated oven, 205 ¢g of 2,4-dihydroxybenzophenone, equivalent
30 to a 96% yleld, are obtained as a product having a melting
'~ point of 139-143°C and an optical density of 100 to 140,
which correspond to a total xanthenon content of 0.4 to

0.6%. '



glycolic ester (formula VI). After work up, 169 g of 2, 4-

di hydr oxy- benzophenone are obtai ned, equivalent to a 79@610 yi eld,
having an optical density of 420. EXAVPLE 5 The procedure is performed in
the sane way as for exanple 3, but the catalyst is made of 15 g of

but hyl mer - captoproplonlc ester (formula Vlf After work up, 194 g of 15
2, 4- di hydr oxybeng 3 e are obtained, equivalent to a 90.7%yield,
haV|ng an opti caf of 120 - EXAMPLE 6 ThIS exanpl e shows that in
order to obtain Pxe X fehyrdlxe heg ghanll b€l 2-bpdeoxky-al

to 20 performméggo ,g hi gh terrperature prow ded a

catal yst is use N acc I pvention resorci nol, 600
g of 32% HO and 12 g oftX r%r‘?:fep‘f%?—"fcgf‘ﬁﬁanégﬁll"ﬁnPE agﬁdngbdﬂ}ﬁn 10,q of
(formula VbI) araa-mwcbwgeéﬂsmnio’e%m @reOmired) togethres] -tri- 25

chl orotol uene are run i over erature
30[err]C. This sane temr:])";e at |s lt‘hr?%ﬁ \régl nfarneg§§8ﬁ&ggﬁggﬁe%r%"e u?e
stirring. The prb@lu@?ﬂ's?'tmh |ateree degperatptacdf WS hto4e?C.dried in a
venti- lated oven. 205 ord eeﬂp&kmfireoweuwm&u%ww@'%us@&b for O
a 9%6%yield, are gt ai ned as a product having a nelting point of
139-143[err] C antl B Bptical density of 100 to 140, which correspond to a
total xanfiBenon content €00 Gy dof csdl vt arelAunXAPlo 7/dfsspbvat tigg nyg-

2. 4-di hydr oxybengn?ﬁ] ’@?* 0 e

resorcinol, 560 fﬂ%;&g/a dal?é d’?‘i%w agérggggrrg%a‘gt;ggrggfgﬁ?&@m

are m xed toget h®?P

The lower acidic aqueous phase is separated out

after settling of the phases has taken place, and this
15 acidic phase may be recycled. '

The organic phase is washed with 150 ml of water
containing 30 g of sodium hydrogen carbonate, and then
with 100 ml of water. |

The organic phase containing dihydroxybenzophenone

20 is dried azeotropically.

If it is desired to obtain 2-hydroxy-4-methoxy-
benzophenone, the methylation may be performed directly by
salification using K,CO03 a':md methyl sulphate without
isolating the intermediate benzophencne. i

25 . 190 g of 2-hydroxy-4 -methoxybenzophenone are
obtained, ‘having a melting point of 62.5-63.8°C and an
optical density of 0.8 (20% solution of dry benzophenone;
measurement at 450 nm in a 1 cm cell). |

Jf a higher purity is sought, the dihydroxybénzo-

30 phenone may be. recrystalli'zed beforehand by cooling.

The dark yellow crystalline mass is then drained on
a sinter funnel at 20°C and is washed with 100 g of the
same solvent. ) '

The product is dried in a ventilatéd oven at 80°¢C

35 and 205 g of purified 2,4-dihydroxybenzophenone, corres-
ponding to a yleld of 95.8%, are obtained as a product



.

200 g (1.02 mol) of [err]-trichlorotoluene are run in over 3 hours, at a
tenperature of 35 to 40[err]C. The tenperature is then nmaintai ned at
70-80[err]C for 1 hour. 10 _ 600 g of solvent are run in to

di ssolve the crys- talline mass and the tenperature in the mass is brought
to 95[err]C. The | ower acidic aqueous phase is separated out after settling
of the phases has taken place, and this 15 aci di c phase nmay be

recycl ed. The organic phase is washed vvlth5150 m of water containing 30 g

of sodi um hydrogen carbonate t hen w f water, The_ organic
phase cont ai iA&Y ﬂ?h?d?ﬁ*?&%ﬂz g@ﬁoﬂg Y, 1}?99 B?&eﬂnaﬁ%B%?%kHQQHQ Y| f

it IE desi ][edofgaobuannl(ad?/okmll gbm@hoayetbaazammem)t]hazltaétmtﬁl: on
may be perforpe I tio e a t hy

sul phate wi t H5ORE eBie, gonteae; EhFRPar LY b‘gﬁﬁ‘l‘%hée%%& eI

.190 g ofs EEA&EEBX&-4 met hoxybenzophenone  are obtained, having a
melting point of 62. SnfifeSlekileANgnaNs Oltiakal cHENSIAY 6f Yok £420% en

sol ution of dr nzophenone; asurenent at nmin mcell). ? a
hi gher purlty°%§m285 Etreﬁﬁée&rﬁfdﬁﬁﬁyﬂéﬂﬂb i@RPrtan?ﬂuéﬁﬁﬁﬁf ecata-
recrystalIizeﬁybedeEMmtdlincxmefihnd%NMIEﬁktyellﬁmentﬂaﬁalfh@epﬁaéé-lS

t hen drained QI 'n f I re h of the
sane sol vent. HQH§ h Fo&&gg wi% |%La v%%tlpg i%@énga %% 8%?g§ 1

and 205 gLOf pﬁPP‘Plﬂéd QB4f9i!‘hy%liﬁm¥kniopm§¥fbn§hecoﬁnesOfpmmm algield
of 95.8% arerelledglad asmAxRURAUSE 11019 of resorcine and 560 g of 32%

HCl1 are fed in two hours on a mixture of 200 ¢ o, 0~
trichlorotoluene and 10 g of mercaptopropionic acid, at a
~ temperature of 50°C. The following procedure is then
15 exactly performed as in example 7. It is also possible to
combine this with the synthesis of 2-hydroxy-4-methoxyben-
zophenone as already mentioned in eiample 7, or to perform
the alkylation with octyl chloride after the galification
is being obtained with K,C05 in a similar manner, without
20 the intermediate benzophenone to be isolated. If not,
192 g of 2,4-dihydroxybenzophenone are obtained after work
up, having an optical density of 50, which corresponds to
a total xanthenon content of less than 0.2%.
EXAMPLE 9
25

Preparation of 2,4-dihydroxybenzophenone and of 2-hydroxy-
4 -methoxybenzophenone .
The lower aqueous phase igsolated in Example 7 (or
‘acidic mother liquors) is taken up and 110 g of resorcinol
are added, along with 5 g of 3-mercaptopropionic acid,'
30 then the «,0,0-trichlorotoluene is run in, the procedure
being performed exactly as in Example 7.

208 g of 2,4-dihydroxybenzophenone, corresponding
to a yield of 97%, are obtained as a product having an
optical density of 50 to 60 (10% solution in acetone'at

35 450 nm), the total xanthenone content consequently being
from 0.15 to 0.20%.

It is also possible, in the same manner ag in



having a nmelting point of 139-144[err]C and an optical density of 80-120
(10% sol ution in acetone at 450 nm, the total xanthenone content
consequently being fromO0.20 to 0.25% 5 EXAMPLE 8 This exanpl e shows that
the way of getting the chem cals reacted is not very inportant, provided a
cata- lyst is used in accordance with the inyention. The proce- dure is
performed with the same materials and sane géneral 10 process as for

exanpl e 7, but ”ﬁﬁb’l@f -jeacegnt éoinSiﬁSVe'tiﬁ‘i fivirE‘hXt ltrlﬁ Ofsy"zﬂt%eﬁiﬂf ot
resorci ne and 560 32% HQ fbd in.two houyrs ‘%;re of 20

[err]- trichl orotdl hrf RS W RBEORPLORRS Wi ¢rystall ne
tenperature of SGi«ws |ap Beforehandi in paosedwent)s ﬁdl&bwéa b&xaméﬂsom:lng

perfor red as 1N G, | dadSURIOROSILA © cbdnCOURRTCab o1 ik (e

synt hesis of 2-hy en- zophenone as Bal v
exanple 7, %r tolpi,#hldﬁf nﬁ#lﬂhﬁtkylhﬂoﬂl mft ﬁmomﬂomgbowb@zmnone

salification is et 0 thdhal 88€ahdd), Kh@"v&h@[&”delélr@ swliz@r JRNgLIs to

wi t hout 20 the nt er medi one o] at I f not, 192
of 2, 4-di hydr oxyﬁz%gpq]é‘rﬁﬁé“hr"é’téﬁgg Eﬂséﬁ’ef’ V\Bl‘g le‘naw ng an optlcalg
den5|ty of 50, WEXAMPLE r¥0spondS to a total xant henon content of less than
0:2% EXAVPLE 9 Zofl S dl It Abfefnd ILALOXIEHZAD gnd of

r ox met
Exa?/rpl e ¥ ¥®r acidic not &4 G Rr 37“‘P§h9§¥eheﬁﬁlan&°ﬁlﬂlg off :‘R?So!‘@l nond
are added, along et S @-@&er%amw&abeaheal agia askdmixéd admhtebe

[err]-trlchlorotoluene IS AUn dure hej rfaor exactl
in Exanple 7. 208 g of 2§£°d| h¢3’r yﬂgﬁ e#dﬁé,a'gﬁgfﬁg rﬁ‘g“}e aé'ey
of 97% are obtaidredrer 3 hrodisct ataa ngmanrapnreabedeem t%ﬁ @nds5@0f0.60

(10% sol ution in acetone e mp‘é'i‘ltﬂ% fh @ HdH Gna HAMINCAORR FRIBHOE for

consequent]y being fromO0.15 to 0.20%
g 1:g hour.

The lower acidic aqueous phase is separated out
after gsettling of the phases has taken place.

- The organic phase is washed with 150 ml of water
_containing 30 g of sodium hydrogen carbonate, and then
20 with 100 ml of water.

200 ml of a low-molecular-weight alcochol are run in
and the mixture is cooled in order to crystallize the
2-hydroxy-4-methoxybenzophenone. _

The product is filtered off and is the;z washed with

25 a minimum of this same alcohol.

' It is dried in a ventilated oven at 50°C and 114 g
of purified 2-hydroxy-4-methoxybenzophenone, corresponding
to a yield of 50%, are obtained as a broduct having an

' optical density of 2 (20% solution in acetone, measurement
30 at 450 nm) and a melting point of 62.5-63.8°C.
EXAMPLE 11
Preparation of 2-hydroxy-4-octyloxybenzophenone

222 g of 3-octoxyphenol, 600 ml of 32% HCl and 10 ¢
of 3-mercaptopropionic acid are mixed together.

35 200 g (1.02 mol) of o,0,0-trichlorotoluene are run
in over 3 hours, at a temperature of 35 to 40°C.



It is also possible, in the sane manner as in Exampl e .7, to conbine
this with the synthesis of 2-hydroxy-4-nmethoxybenzophenone by taking the
crystalline nmass up beforehand in a solvent, followed by performng

washi ngs, salification and then the methylation with 5 met hyl sul phat e.
188 g of 2-hydroxy-4-net hoxybenzophenone are then obtained, having a
nelting point of 62.5 to 63.8[err]C and an optical density of 0.5 to 1.
EXAMPLE 10 Preparation of 2-hydroxy-4-methoyybenzophenone 10

124 g of 3-nethoxyphenol, 600 m of 32% HC and 10 g of

3- mer capt opr opi oni ¢ aci drteé et émpefatunngetierchet) ugiftaidedvat Pé-80°C for
[err]-trichl orotglgg are run in over .3 hours, at a tenperature between 35
and 40[err]C. 'Th ‘P%‘erature is then maintained at 70-80[err]C for 15

1 hour. The lower acidi Thejudowerplsddics amesnm cphage dfet csepaaiatednputf
the phases has tgkegy € ' SfakS edy¥Whgh 150 m of

wat er contai ning 30 gpéo' so’dggn%’ %fé;ngﬁﬂggrgg%a%:gﬁégnglﬁéh 20 W th
100 ni of water. 200 ni The aorsapz_m 89 igcrVaRhed ity 15% mlyef wates
the mxture i s coshesiningr 30 ¢ Oofr watddumi 28-ddtyen carbonate, and then

2- hydr oxy- 4- net_._r‘gwgef&@p‘pfnggewﬁ'&e product is filtered off and is then

washed with 25+ a m ni'num of s same alcohol. It is dried in a
ventil ated oven at 50[ erdQC mhofl pwerofalgohpli age run in and the mixture

2- hydr oxy- 4- et hpxy8688168h e ryta1188R0RHRNG - d%oycz,-e' WdmatnelyBertdphe -
obt ai ned ﬁ-@ a product having an optical densi tylhgf 2 (20% sol uti1on iO? °
acet one, rasur MRT* 30 at 450 nm) and a melting point of

62.5-63.8[err] C. EXAMPLETHe product is filtered off and washed with a

minimum of the same lower alcohol.
It is dried in a ventilated oven at 40°C and 146 g
of 2-hydroxy-4-octyloxybenzophenone, corresponding to a

15 vield of 45%, are obtained as a product having a melting
' point of 47-59°C and an optical density of 0.25.
EXAMPLE 12 '

This example shows the superiority of the catalysts
used in accordance with the invention relative to nucleo-
20 . philic compounds which may theoretically serve as cata-
lystse and relative to catalysts used according to the
prior art.
To do this, 20 samples of 2,4-dihydroxybenzophenone
were prepared ﬁsing a proportion of 2 to 16 mol% of the
25  following catalysts: ; '



Preparation of 2-hydroxy-4-octyl oxbenzophenone 222 g of 3-octoxyphenol, 600
m of 32% HCO and 10 g of 3-nercaptopropionic acid are m xed together, 35
200 g (1.02 nol) of [err]-trichlorotoluene are run in over 3 hours, at a

tenperature of 35 to 40[err]C. 17 The tenperature is then maintained at
70-80[err]C for 1 hour. The |l ower acidic aqueous phase is separated out
after settling of the phases has taken placgg 5 The organic

phase is washed with 150 m of water containing 30 g of sodi um hydrogen
carbonate, and then with 100 m of water. e of | ower al cohol are run
in and the m xture is cooled to crystallize the

2- hydr oxy- 4- net The product is filt

nd

washed with a mjni offthe same |ower alcohol. It is quedodbrl
ventil ated oven fat %i erl] C anskukdGofgtisd catidydt ouepds- octlyl ox%‘ e?gophe one,
corresponding tq a kY vield of 45% are obtained as g pro Hhavi g a
mel ting po nt off 47-p9[ e gl&,ggguggo,g}gt;&zal density of (.25._ E§AMBLE 32
Thi s exanp e shduws-the shperiority of he catalysts—used—in-accordancg with
the invention rdl atizve t Dmmheamnao ph| lic conrpoundc whi € ioneoo
theoretical ly sgrre—as—epta—tysts—and—retattveto—catatiysts—tused—aceqr di ng
to the prior artf To3do [ NP¥E 20 sanpl es of 2, 4-di hydr ojybenzofh®done Jwer e
prepared usi ng propoT o of 2 To oot 9% o The 25 ot oW g
catal ysts: carbon disulfide - 7 200 ﬂ
] Phenol - 6 500 H
6 | dimethylamino pyridine hydrochloride - 6 500 H
7 Triflic acia - € 000
8 2~Mercaptoethylamine hydrochloride ~ 5 600
9 Methyldialkyl(C,g)amine - 5 000
10 Sodium dioctyl- sulphosuccinate ~ 4 800
15 ﬂ 11 dimethylsulfoxide ~ & 000
12 Polyvinyl alcobol - & 000
13 Y-Maercaptotrimethoxysilane - 3 000
u n~Hexanol 1 700
15 Lauryl mercaptan . 1 500
16 Thioglycolic acid 500
17 _ 2-Mercaptoethanol . 2320
18 3-Mercaptopropionic acid ) 150
19 3-mercapto-l-propanesulfonic acid,
sodium salt . 100-140
n a0 butyl-3-mercaptopropionate 100-120
25

The results collected in Table I show that the
samples prepared in accordance with the inyent:ion exhibit
a very significant enhancement in the optical density and
thus in the quality of the product.



18 TABLE | Sanpl e opt cal

Nat ure of the catal yst used No.

density 5 1 Met hanosul phoni c acid, ' -
800 2 1, 4-t hi oxane - 10 000 3 NONE
- 7 000 4 carbon di sul fide 19 - 7 200 5
Phenol ' - 6 500 10 : 6

di et hyl ani no py EXAMPLR\3r ochl ori de - 6 500 7 Triflic acid

- 6 000 8 2- Mer capt gt M HEanpi@, 0 ri nce -

Met hyl di al kyl (C[ err])ani ne CRIAT SRV, OXROT Ll Luence of the !u.mmgxclkoc?gll-
sul phosucci nate catalyst used;ig ptudied. 11 di met hyl sul f oxi de

- 4 000 12 Pol yvi nyl sikcolpainples of 2,4-dihydroxybenzophéfiénd 3 were
[err]-Mercaptotr| Si - +Q00_ 44 - Xexan

1 700 15 ep Lau ?FE%%?C aﬁjtsg'n%% increasing amou%t:qp o¢ .catalgsgoggggkstinq
16 Thi ogl ycolifc 3apegtcaptopropionic acid, namely: 500 17

2- Mer capt o- t hanol ' 220 18

3- Ker capt opr opi oni ¢ aSkEple No. Mww

3- mer-capt o- 1- propanesul foni ¢ aci d, sodi ReE¥sRede of trichlorotoluene

100- 140 20 - ‘butyl - 3-ner capt opr opi onat e _ 100-120 25 The
results collected in Table | show that the sa8esgprepared in
accordancaow th the inventd on exhibit a very signif$cantg enhancenent in the
optical density and thus iiw the quality of the prozl,acht. g

10

g
5 30 g
6 200 g
15 .

Measurement of the optical density for the six
samples under the conditions indicated above gives the
following results:

Sample No. | Optical density
20 ¢ 1 2 500
2 300
3 100
4 80
' S 80 :
25 6 55 .

It follows therefrom that, from an economic point
of view, there is no point in exceeding 10 g of catalyst
, per mole of ¢,0,0-trihalotoluene.
30 EXAMPLE 14
The influence of recycling the hydrochloric aqueous
phase wag studied.
| To do this, five samples of 2,4-dihydroxybenzo-
phenone were prepared successively by working as indicated
35 in Example 4 for the first sample and by _
- recycling the hydrochloric . aqueous phase for the
preparation of each of the samples 2 to 5, while at the
game time .
- readjusting the amount of catalyst.



19 EXAMPLE 13 In this exanple, the inf |uence of the anpunt of catalyst
used is studied. Six sanples of 2,4-di hydroxybenzophenone were 5
prepared using increasing anounts of catal yst consisting of

3-ner capt opropionic acid, nanely: Sanple No. Amount of
3-nercaptopropionic acid per nole of trichlorotoluene 1

2.5 g 10 2 20 , 5 g3 -
10 g 4 30 g
6 Heasupgpent @tlahaemi@néntdmsim opt ieesh dxfisthy for
the six sanpl £bvendexplée ¢L0EEt tROSES DIHW: a{gegm gi ves the foll owi ng
results: Sanple No. Optical density 20 1

2 500 2 Sample No. 300 3 Optical dengity 100 4

80 5 80 25 . ©

55 It follows therefromthat, froman econonic pojgpp of view, there is no
point in exceeding 10 @ of catalyst per nole of [eyp]-trihalotoluene. 30
EXAVPLE 145The influend of recycling the hydrochleei c aqueous phase was
studied. To do this, fidve sanples of 2, 4-di hydroxy8&nzo- phenone were
prepared successively B working as indicated 40

The advantage derived by recycling the hydrochloric

10
aqueous phase 1s clearly apparent.



35 |mwst sanple and by - recycling the

hydr ochl Oa“"l"ﬂ”ﬂﬂ” !' for the preparation of each of the sanples 2 to
5, while ﬂ m readj usting the anmount of catalyst. 20
Measur ement” of° the Bptical density on each of the five sanples gives the

followi ng results: Sanple No. a1 Optical density 1
120 2 70 5 3
60 4 55 5 40 The

advant age derived by re ¥C| i ng the hydr oclﬁ—vr'rt' 10 aqueous phase is clearly
appar ent . 21 CLAI M5 11. PrRxecesd ofor hthesmanutacturef ofy vdrpxiyiadkpxy -
benzophenones ofbeﬁesbﬁénéﬁé%é géRérdl |foranal 10 - Rrepresents a
hydrogen atom a hydroxyl radical or an optionally substituted CJerr] to
C20 al kyl or aralkyl group, - R ‘represgnts gghydrogen atom or an
optionallySubsti- tuted CJerr] to (Jerr pteferably Cerr], Clerr] or
Cl12, alkyl or aral kyl group, 15 = by re«ctjsQ of an [errl_])-trihal ot ol uene
wi th a pol yhydroxy- . ' (

'1n which
10 - R represents a hydrogen atom, a hydroxyl radical or an
| optionally substituted Cq to Cyy alkyl or aralkyl group,
- R’ represents a hydrogen atom or ‘an optionally substi-
tuted C; to Ca0+ preferably Cir Cg or Ci2+ alkyl or
aralkyl group, :

15 by reaction of an «,q,a-trihalotcluene with a polyhydroxy-
phenol or a hydroxyalkoxyphenol, characterized in that the
reaction is carried out in the presence of a sulphur-con-
taining or selenium-containing catalyst consisting of a
compound of the mercaptan or seleno- mercaptan type and

20 preferably containing. a short C; to Cyp, preferably Cy to
C12s, carbon chain which is largely sterically unhindered.

2. Process according to Claim 1, characterized in
that the reaction is carried out in the presence of a
compound of mercaptan type of formula '

25 R (-8H), : (V)
in which R represents a hydrogen atom or an optionally
subsgtituted Cy to Cyq. preferably C, or C3, alkyl, cyclo-
alkyl or aralkyl group, n being an integer equal to 1
or 2.

30 - 3. Process according to Claim 1, characterized in
that the reaction 1is carried out in the presence of a
compound of acid-mercaptan type of formula

(HS—)hR(-COOR') (VI)

P
in which
35 - R represents an optionally substituted C; to C3qg- prefe-

rably C, or C,, alkyl, cycloalkyl or aralkyl group, and



phenol or a hydroxyal-kexyphenol, characterized in that the reaction is
carrled out I n ence of a sul phur-con- taining or

sel en| QD@B al yst consisting of a compound of the mercaptan or
sel eno e and 20 preferably containing a short CJerr] to
C20, preferably C2 to CJerr] carbon chain which is largely sterically

unhi ndered. 2. Process according to Caiml, characterized in that the
reaction is carried out in the presence of 22conpound of nercaptan type of

formul a 25 R (-SH)[err] (V) in which R
represents a hyar ogérmnme;xtmm dwdrogen| gtompsanteptiprgky jsubstdtute
preferably (err] er c%kadkyf,\’ Céfbl&h%)&‘l Vr AN Yreup o Heh%ain
integer equal to 1H rocess accor t Claim 1

characterized in tﬁ"a?’“‘t @?%ﬁ@n%‘&&r‘”’eﬂeﬁﬁ} *h ﬂ'?éa é’r?t?é"hof“&‘i
conmpound of aci d- mmptan type of formula (HS-)[err]R(-COOR )[err]

(M) in wych 35 %e%ﬁgﬁ”ﬁea'lp‘&ﬂﬁé?ﬁf' kY %Eb%tilttf%%ﬂtck%é] e&?:Ez

C30, prefe- rably aral Kyl grou
R represents a hy@l\lbg%-n %R%rﬂnmeém iEeom F-yt‘-gu§st|tut ed C[err] to C20

al Fy: cyc: Ea: kyl or ?LQ' kYblr:SéQb'Q QUccdr@ihng! eéoranepr Eer@i&m@(rjl a'tbab:, t
netal or al kal i-ne- ear a age identic 0
or different fr% 5{1%83 1<¥rer‘rpﬁﬁ e'blé?sr?ar%ﬁ]Tt’o“ 5°aﬁri?5§o‘5‘é s the

according to onpreEseiice ©f 3 rat3dlyshachosen | faaeh ithe [gxioupheompatsing: i s

carried oy in the presence, oflaqxugat ELX-EL;;EQRSE” fromthe group conprising:
10 - lauryl nerca
Y - n-hexyl mercaptan,

. - cyclohexyl mercaptan,
- 1,2-ethanedithiol,
-~ 1,6-hexanedithiol,
15 - mercaptoacetic (thioglycolic) acid,
- 3-mercaptopropionic acid,
-. thiolactic (2-mercaptopropionic) acid,
- mercaptosuccinic acid (thiomalic acid),
- thiosalicylic acid (mercaptobenzoic acid),
20 | - mercaptonicotinic acid and
~- mercaptopyruvic acid
as well as thelr esters and salts.
5. Process according to Claim 1, chaz_'acterizéd in
that the reaction is carried out in the presence of a
25 mercaptosulphonic acid of formula
' HS - R - SO3R’ (VII)
in which R and R’ represent a hydrogen atom, an optionally
subgtituted C; to Cyg alkyl, cycloalkyl or aralkyl group
or a metal atom, preferably an alkali metal or alkaline-
30 - earth metal atom.
6. Process according to Claim 1, characterized in '
that the reaction is carried out in the presence of a
aulphur-contain{nq compound, which 18 introduced before
the trihalo derivative is run in, and which is capable of
35 giving a compound of the mercaptan type by prior reaction
with the acidic .reaction medium, the sgald reaction



- 3-ner
mer capt osucci ni ¢ "aci®d (t hi orral ic acid), - thiosalicylic acid

(mer capt obenzoi c acid), 20 23 nercaptonicotinic acid and -
mer capt opyruvic acid as well as their esters and salts. 5. Process
according to C pomsiblyhdvedaigeri zed i n t hat the reaction is carried out in

th i 25 & f -
Sqeeﬂ]e;.ence ° ?VI I )-i r?fmﬁﬁ%p Bg Bgﬂr'g re en'? ai'lgr rog #atcoatainmg

optional |y subsciompoyndc] &hep ¢ betpg a#Wnen c§ErPBal Y(t)’/? cﬁ’-’%"dl W#Géﬂgor
at met a|6 a}DOm pﬁ:?ﬂ‘i@a@dﬂbl@ ﬁh%ahénﬂﬁﬂaﬁtadkkawmla'ﬂlor?es &gfdth ast gh
at om rocess.acgordin ai characterized ip t { ereactl

is carried®out R qﬁi’é‘ Fé@?&? é’tﬁ *8mur "C'gh? af ﬁgﬁ a‘r?p%toﬁ?d‘éﬁﬁ%h ?s

i ntroduced bef ommmmmatdmvamf véhes aq,itd-mhicénd mrmvmddambhe of
35 9IVing. 2 cHUTedHh PA E% NBh& 2Rh awP@uPyrtheaer%%C@n@%ﬂ%@u&he

acidic reactlon c I on 23 pOSSI ein

the "hydrol ysi s'aqiﬂae t 'éh %ﬁﬁﬁ“%?t &Pﬁ?‘n@‘c g’ﬁ'&&
fromthe group eedrictmeéde oandittlidcarboneye [ hi@ﬂﬂﬁtdﬂaxbd:djnldbacheﬂds,
such as ¥i55  SRUHUERE R Go18s"EhE a M PrEpHinId doRbgIuCt S Of

- or of the “decomposition" type, the sulphur-con-

- n- hex nercapt an, - cycl ohexyl nercaptan, - 1,2-ethanedithiol, -
.1, 6- hex ﬁ Mu)ﬁ'“”ﬂ”"! - mercaptoacetic (thioglycolic) acid,
id, - thiolactic (2-nercaptopropionic) acid, -

taining compound then being chosen from the group com-

prising thioacids, thioamides such as thiourea, thioacet-

amide, thiocacetanilide, thiobenzamide, thiouracil, thiose-
i5 micarbazide and thiophosgene,

- or of the *“reduction" type with the secondary
involvement of a reducing agent, the sulphur-containing
compound then being chosen from the group comprising
ordanic (cyclo)-di- or polysulphides and metal d4di- or

20 polysulphides.

7. Process according to one of Claims 1 to 6,
characterized in that the reaction is carried out in the
presence of an amount. of ‘catalyst from 0.1 mol% to
100 mol%, preferably from 5 to 10 mol%, relative to the

25 o,0,a-trihalotoluene. '

8. Process accorfiing 'to one of Claims 1 to 7, -
characterized in that the reaction is carried out in a
gsolvent consisting of a concentrated acidic aqueous phase,
which is preferably saturated with hydrochloric acid.

30 9. Process according to Claim 8, characterized in
that the acidic agqueocus ‘,solvent is recycled after recovery
of the hydroxyalkoxybenzophenone formed.



,self- esterlflcatlon of the acid-thiols correspondlng to the fornmula (V)
"and in particular those of thioglycolic acid, trithiocarbonates such as
vinyl ene trithiocarbonate and ethyl ene trlthlocarbonate

~dithiocarboxylic acids, 10 di t hi opRdsphoric acids and dithi ophosphinic
acids, - or of the "deconposition"” type, the sul phur-con- taining conpound
then being chosen fromthe group com prising thioacids, thioam des such as
‘thiourea, thioacet- am de, thioacetanilide, thiobenzam de, thiouracil,

thi ose- 15 m car bazi stgpgpggigﬂﬂﬂurbcfﬁngﬁofPma"reduction" type

wi th the secondary mvo%verrent of a reducing agent, the sul phur-containing
conmpound t hen bei ng chosemn&wmommeg $hg organic (cyclo)-di- or
pol ysul phi des and netal di- or 20 pol ysul phides. 7. Process according to
one of OM 6, characterized in that the reaction is carried out in
the prese anount of catalyst fromO.1 nmol% to 100 nol % preferably

from5 to 10 nbl % relative to the .25 [err]-trihal otoluene. 8. Process

according to one nl:ito(& ’recl q:reqct fd 20 igroldadle t Nk eaghdon is

carried out in a so vent consisting_o concentrat ed aC|d|c aqueous phase

which is Joeufagtures,tef at é}y%qwqménpapp’eewv 30f general g

Process a@yymiyag to Claim8, characterized in that the acidic aqueous

solvent is recycled after recovery of the hydroxyal koxybenzophenone f or ned.
0 OH

in which . .

- R represents a hydrogen atom, a hydroxyl radical or an
6ptionally'subst1tuted C; to Cyp alkyl or aralkyl group,

- R’ represents a hydrogen atom.or an optionally substi-
tuted C; to Cape preferably cl,. Cg oOx cgz, alkyl or
aralkyl group,

by reaction of an o,0,0-trihalotoluene with a polyhy-

droxyphenol or a hydroxyalkoxyphenol.

According to thig process, the reaction is carried
out in the presence of a sulphur-containing . or
gelenium-containing catalyst consisting of a compound of
the metcaptaﬁ or seleno-mercaptan type and preferably
containing a short C; to Cjz,. preferably C, to Cy,, carbon'
chain which ig largely sterically unhindered.



