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PCT/ EP97/ 04569 PROCESS FOR THE PRODUCTI ON COF

2H 1- BENZOPYRANS The present invention relates to a process
for the production of 2H 1- benzopyrans by converting aliphatic
al dehydes wit WQ#8006Hat i c al cohols in the presence 5 of a de?ﬁ&fﬁ’

¢onpound and an al um ni um oxi de/silicium oxide catalyst in a first

stage into aliphatic acetals and their further reaction in a second stage
wi th phenols in PRQCESS #0R MUE PRODUCTION, OF 2H-1-BENZORYRANSI gani ¢ sol vent.
2H 1- benzopyrans are inportant internmedi ate or final products in the
producti on of phar r I T11.31995;
Bell et al., Synt hrefgle?&#ggli&eﬁtg%) }%‘?aotgg é(f(‘gn&ogeslsnfm] & mdég?ﬂ?o%ﬁ 21}(134 of
pyr anyl cyanogenzopyraesby conyerting ahmtlc n@ahndemwnbfllqépnc epglyolamdhmlgseacme
(EP-A O

pr oduced aé cor® i : ﬁgﬁlf‘%a‘{‘ﬁe”f‘}?%'h‘% ?“gnm 1mum °x‘$%§ﬁ8§%‘e$g‘f %@h%ﬂ 1“ggﬁrsp ©

[err] 15 su?emoa, fi¢ atetald3HArhaL further reddioh il a Sebdnds$tiigel wigh sheRols i er r ]
i s hydrogen, qerr]ﬁ{éG) al kyl group and err] |t§géhydrgggn a

(Clerr]-C4) althg pregangeof azbasecinegn et oreamic %\feaw hbergop:eraqsqrermyor@m)
| kenyl -
ZI kg%neﬂlsrpg“r‘%ﬁée%a%wrﬁwmgﬁb&%{%ﬁéy group, a (s] err]et(ﬂj

al koxy gr oup, JaO CCl6613397,0995;Belhyet aluSyhthesis, 77,0985) foné:ample, in 2 produttion,
alkylamn | k ril, ni.tro or

product i orf Khagyﬁ’é’p?'@“‘i\ Snisse dnd W&E?%‘? Pf) Eé/{fmyo%dcfg'gﬁaé‘fe @%sgso has
been descri beck,zlgrmgjﬁe literature on the basis of ketones (Thuy et Mite,
Bul | . Soc. Chim Fr. 11. 2558; 1975) and on the basis of

par af or mal dehyde (ﬂ&sﬁhhkhe@ppwwhmh candp praduced asearding sosthe gyeationteys) . The

di sadvant age % % ods of synthesis 25 known fromthe literature is
t he high propor? on o aI yst in relation to the starting products
which is used in the synt hesi s. Compounds with the general
formula | and processes to Fgroduce such
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where R' is hydrogen, a (C,-C,) alkyl group, R? is hydrogen, a (C,-Cg) alkyl group

and R’ is hydrogen, a (C-C,) alkyl group, a (C,-C,) haloalkyl group, a (C,-C,)

alkenyl group, a (C,;-C,) alkoxycarbonyl group, a (C,-C,) alkoxymethy} gfoup, a(C;-

C,) alkanoyl group, a (C,;-C,) alkoxy group, a (C;-C,) alkylsulphonyl group, halogen,
20 amino, alkylamino, dialkylamino, nitril, nitro or hydroxy.

The production of acetals using aluminium oxide/silicium oxide catalysts has
been c;escriﬁed in the literature on the basis of ketones (Thuy et Maite, Bull. Soc.
Chim. Fr. 11. 2558; 1975) and on the basis of paraformaldehyde (Deshmukh et al.,
Synth. Commun. 25, 3939; 1995). The disadvantage of these methods of synthesis

25  known from the literature is the 'high proportion of catalyst in relation to the starting
products which is used in the synthesis.

Compounds with the general formula I and processes to produce such
compounds are listed in the European Patent Application EP-A 0 629 619. For



conpounds are listed in the European Patent Application EP-A 0 629 619. For
WD 98/ 06713

PCT/ EP97/ 04569 exanpl e this application describes a process where

3- et hyl - cr ot onal dehyde is reacted with an aliphatic al cohol, a
dehydr at i ngwogenénand al ternatively sodi um hydr ogen POTHRI4569

pot assi um hydrogen sul phate or quarternary anmoni um hydr ogen sul phat e
as the catalyst, and the purified acetal obtained is then condensed with a

5 phenol i iﬁrﬁ:‘fe eseng i Ln, angimert o | c. sol vent.
The di ng vant gﬁglg %?ﬁﬁﬁa;s\ %rs%réﬂggs@fp)s(mt@%] ?’ﬁrgr%g{}aﬂdg%ﬁ?nféigﬁygf 1\Sot assi um
carbonat e ar eacteddeith an aliphatic aloshohr @ debydrating odgehh andicaltembtiveyn doditimt he
second stage, | arge ntities of the catalytic tertiary anine are
used, in rel 53(‘?“'8%“?3}]"3?\'8’ R hydrogen _s‘h&‘a}g OF [uatterRary gmmogaing hydregen

i nventi on wagylpKies & ﬁfeecamysﬁréﬁu'tﬁ@pfﬁ‘iﬁédméﬁy%hﬁé@@seﬁén Jchden%ﬁQ@]PX

conpounds with the general fornula I can be produced econom ca
Accor di ngSt ophenel jimthat preseneiof tertipm namhine sipl e dintry orpaniprsolvests Thecor di ng .

t t ' ' i ' . l.i phat,i | deh ith
O oottt 30 A B STRLSE,
meani ng st at fot thelyroeessing of thoaveeil tand! invhé Secomt stdgeMraé feantities of Mek@hBhicWi t h t he

formula Rlerr]OH or, HOR[ err],OH, wher err] is a ((err]-C4) alkyl group
or a (C¥ a‘émmﬁ"ﬁﬁ%ﬂ?t‘?ﬁef Bnresence of a dehydrating
conmpound wi th thetfidaiidan - rr]-C_C4)
al kyl group, and of an al uﬁ’ﬁfeﬁﬁgﬁ%@g?‘?ﬁ%@ﬁﬁﬁﬁﬁﬁ‘f@g@gﬁ%@ into
an al i phd®i c whewebynrompaunds with the genezal formiall can b@produced economically.

According to the invention this problem is solved by the process according to

patent claim 1. In this in a first stage aliphatic aldehydes with the general formula

fL"
2 1 |

R R

15  where R' and R? have the meaning stated above, are converted with an aliphatic
alcohol with the formula R*OH or HOR'OH, where R is a (C,-C,) alkyl group or a
(C;-C,) alkyldiyl group, in the presence of a dehydrating compound with the formula
HC(OR®);, where R’ is 2 (C,-C,) alkyl group, and of an aluminium oxide/silicium
oxide catalyst, into an aliphatic acetal with the general formula

20

R'O _oR*

o
R*” "R m

where R' and R? have the above-mentioned meaning and R®, as stated above, is a (C,-
C,) alkyl group or both R* together mean a cyclical (C,-C,) alkyldiyl group.

2



[err] where R and R err] have the above-nenti oned neani ng and

Rlerr], as stated above, is a (CJerr]- C4) al kyl group or both R err]
toget her nean a cyclical (C2-C4) alkyldiyl group.

2 WD 98/ 06713

PCT/ EP97/ 0456%0 98/06713 R err] neans hydrogen or a str XIHPI¥HHEn or
branched al kyl group with 1-4 C atons. Methyl, ethyl, n-propyl,

i -propyl, n-, i-, t-butyl are possibilities. It i particularly

t is
pr ef erred for Rlerrg! tRafe (s [prale eﬁ?@“" &t BY b ardidyi Swity 91408en or
a strai ght - chai ;r#}or Eﬂénched al ky group wrla{!ﬁ[e y Cratons. Met hyl,
et hyl, n-propy Iatoms Methyiy atipd,, nfprqpyl i-propylutnyl -, peyl| aranprBiioiElitiies olteiss as

|1 h I bi | : i
breferred 11 RPERPIHLERERY Sk cl mam RRRGH ookpePy Kol BgeR e a1
st rai-ght - chai ns@a{ig}hrcﬁﬂﬁhfi‘(tr@biféd al@ﬂ%pvwitm% @ afonit! Mékhyl, w)lll,yd.pmgﬂhyl

n-propyl, i- opyl, n-, i-, t-butyl are p055|b|I|t|es
particul arl § ppepgh rﬂedl"l FbW'elpPl}W‘r’rEE‘n%S rempss| as well aﬁahﬁ?‘}’étﬂﬁ?lm Iqu s

R er ] {09 NS il 1 Kkl L RS 8 il OB

but ane- 1, 3-di ybumght—chanhlma:mmchgézalkbrl)growrmﬂpMs@ latdmst Methyl,|ethyilsn-pmpyli cul arl y
preferred if the t er, t oget her ha syl and

pr opane- 1, 3- di YI°PY¥ e'r‘F’]t l?‘?b’e\ %?sgﬁ‘rhgfsg#tlsc?ﬂ%cwn%\‘ p "ziﬁ’éﬂgg Incars methy),
group with 1-4 a6 29I he Vol 'R tog@hed?Vthean Wcﬁé&l'alkyldxﬂrét&‘{ﬂ with-2-4 IC atofns.but y|
are possibilities. It is particularly preferred R5 nmeans net hyl and

ethyl. 15 10  Ethane-tgediy), pmpamq-b&éw&emymedahdlwe bpweet&éehvls butpneyl.3-diyd,

E;-Czr g' ggot 2’3t1 ane-1,2- dxﬁ%@rdoés"i"é]hﬁ?&sﬂrQ%Fcﬁﬂﬂ?%éfgﬁgd ht”thy%v“ ® dgdne36 and
mean ethane-1,2-diyl and propane-l 3-diyl. R’ means a straight-chain or branched
alkyl group with 1-4 C atoms. Methyl, ethyl, n-propyl, i-propyl, n-, i-, t-butyl are
possibilities. It is particularly preferred if R® means methyl and ethyl.

15 The aliphatic aldehyde can be produced simply, e.g. according to the
isomerisation process described in US-A 3 994-936 and EP-A 0 240 431 from 2-
methyl-3-butin-2-ol.

The conversion is usefully carried out with an aliphatic alcohol R'OH or
HOR'OH, where R* has the stated meaning. Preferably methanol, ethanol, ethylene

20  glycol or propylene glycol are used.

Trimethyl orthoformate or triethyl orthoformate are preferably used as
dehydrating compounds HC(OR®); where R® has the stated meaning.

Montmorillonites which have a speciﬁc. surface of between 100 and 270 m%/g
(BET-measurement) and a micropore volutfxe (7.5 - 80 nm) of more than 0.15 ml/g

25 (Hg porosimeter measurement) can usefully be chosen as the aluminium
oxide/silicium oxide catalysts. These are commercially available under the name K-
catalysts, e.g., KP10, K10, KO, KS (Stid-Chemie). Particularly preferred are
montmorillonites with a surface of 150 - 200 mzlg and a micropore volume (7.5 - 80
nm) of 0.18 ml/g, which are commercially available under the name KP10 (Siid-

30 Chemie). The catalyst is usefully added in a quantity of 0.05 to 30% by weight in



The conversion is usefully carried out with an aliphatic alcohol R err]OH
or HOR40H, where R err] has the stated neaning. Preferably nethanol,

et hanol, ethylene 20 gl ycol or propylene glycol are used.

Trimethyl orthoformate or triethyl orthofornmate are preferably used as
dehydr at i ng wesgnsmsds HC(OR[err])[err], where R err] has terfioriossde

meani ng. Montmoril | onites which have a specific surface of

bet ween 100 and 270 nferr]/g ( BET- neasurenent) and a m cropore vol une
(7.5 - 80 nm_,0f .e than. O /g, 25 . por osi_met er nmeasur enent) can
useful Iy be keihon 1B 1% Bt ”&%g%‘igdﬁ?d- mee’glgg AR At Orh toyibhiby weigh ysts.

These are coﬁﬁmatibﬁhdmealcigiahab]halydedgda_the name K- catal ysts, e.g.,
KP10, K10, KO, KS_ (Stid-Cheme). Particularly preferred are

nontnori | | oni tes Wi Ifagtion s pegedully sprripd gut at ageactipretenipérgtuasof -409@ ©r40PO) €

volunme (7.5 5 ° ' r 0 rci,al |y avail abl e
“under t gle na#ere@%%t%%Cﬁ%ﬁ{\ﬁ%&'&r@é&ng%b@ﬁggg g? g‘f gg?“’F gletfgé‘f’ﬂ'l“l added
in a quanbi t withfithgepbral forBOkolbys obtaindd asiamaw product. ]
3 WO 98/ 06.713 . .

PCT/ EP97/ 04569  frocessing gpn.be eamied put s.follows, Separation effthe eatalystowhiclnesaf er abl y
in a quantit e afuséd ditek Waélﬁ’ﬁé?_?}hd\/&j}iﬁﬁ,tby filtration] wdgzﬁaln%fip%sﬁ&n gé}%o td {}I&at e
e u our ata

al dehyde used. reaction I s use l'y “carrie

reacti on temb@ijy distillagipn of the product. Adterpatively thepotassium carbarfaer silded/camter r] C t o
20[err] C. Af tﬁ%ﬁeé“pﬁ%EfG?é diﬁi’l?'h‘fiﬁﬁﬁﬁcg\‘i}asthle@%itﬁ’g o:lo 6 hours the conpound 5
al formul a I's 0 as

with the gener tal ne ‘aw product .
Processi g can be carried out as follows: Separation of the catal yst, which

can  be reushrla skb®d suigesthé SMphancladttay (BEnulPIis boddhdea Qvimgaﬂﬂiehalon of
pot assi um car honat e and finally distillation of the product.

Al ternativel W H@%F%MWC&I’ bonat e added can be filtered off
before distillation and washed with ethanol. 10 In a second

stage the aliphatic acetal (formula fl) is condensed with a phenol
with the general formula

v

R3
15
where R® has the above mentioned meaning, in the presence of a base in an inert
organic solvent, to the final product with the general formula I.
R? means hydrogen or a straight-chain or branched alkyl group with 1-4 C
atoms, a haloalkyl group with a straight-chain or branched alkyl group with 1-4 C
20 atoms, a straight-chain or branched alkenyl group with 2 to 4 C atoms, an
alkoxycarbonyl group with a straight-chain or branched alkyl group with 1 to 4 C
atoms, an alkoxymethyl group with a straight-chain or branched alkyl group with 1 to
4 C atoms, an alkanoyl group with 1 to 4 C atoms, an alkoxy group with a straight-
chain or branched alkyl group with 1 to 4 C atoms, an alkylisulphonyl group with a
25  straight-chain or branched alkyl group with 1 to 4 C atoms, halogen, amino,
alkylamino with an alkyl group with 1 to 2 C atoms, dialkylamino with two alkyl
groups with 1 to 2 C atoms, nitril, nitro or hydroxy. Methyl, ethyi, n-propyl, i-propyl,
n-,_i-, t-butyl, halomethyl, haloethyl, l-halo-propjl, 2-halo-propyl, halo-i-propyl, 1-



OH [err] 15 where R3 has the above nentioned neaning, in the

presence of a base in an inert organi c solvent, to the final product
with the general fornula I. Rl err] neans hydrogen or a
straight-chain or branched al kyl group with 1-4 C atons, a hal oal kyl

group with a WOSs0ENS-chain or branched al kyl group with 1- FCETEPITIONNGY (g
a straight-chain or branched al kenyl group with 2 to 4 C atons, an
al koxycar bonyl group with a straight-chain or branched al kyl group with 1

to 4 C hy ot ?g%ﬁ,c | nched
al kyl group W|t fu%n QHQ&(—%H@ a?cl)]ﬁ%wgq V\Hlanoy }Efﬁ \]NI ﬁla%?gxe Y
atons, an al kO)p;Opgr Galo-wvbuttyl, eingl, akhylgpropenyl, i-prapeaylnbats]1-énydrinin2ebngl, byt-3-gr oup
W|th1to4Cat an_al kyl sul phonyl grqup wi,ith a 2 st.rai ght -chain or
branched al kyl e’@’?oubbﬁﬁ i %3‘9 ’ong‘°8ﬁg‘(°86’8ﬂyl a \ri‘t‘?iﬁyca‘b‘myl’ al™y| &ni no
with-an al kyl gfdwayewohyll ﬁ-o i2 thuldx9BEboriH, ainkmb%aﬁylweﬁﬁxmahﬁl Iy -
groups with I to 2 C atons, n|tr|I, nitro or hydroxy. Methyl, ’hl
n-propyl, i Spr@pexymethyl, pr, i-, {-butosymsthyls| formyhagetils Ay i-prapigny nhw t-butyry!

411- hal o- propyl, n?etlﬂ)%,o QP,YLJ, 1%}%:{&, B-r-? 2y k—but%xy, methansulfonyl, ethansylfonyl, .
shﬁef - 14 JEI lprde&Q?a-sulfonyl pi’qhm&wlﬁinyl Bufand-P-stilfinyl, lbuﬁ?]éljb‘t-lsmfdugl )thane- 3
1- hal o-2-nmet hyl -p pr opy a I uty Vi ny
allyl, pr openyIZ,S“ fglp%‘,oﬁgﬁpyrlam 90+ q%iq*épo, M}UMH‘&I areba?ss@ ilities. Fuogﬁw .

i -but-l-enyl, chiohHd akd Yrdthine SHBAIABEY GlcRUIM! as habddaRXHCIRHIANEBNduents" T is | -

propoxycar bonyl n-, i-, t-butoxycgrbonyl, nethoxynethyl, ethoxymethyl, n-,
i- 5  pr d@ox}amwyﬂy preferred  if - ROt anepnet Formyl, f geetyll | mﬁquarbonyl and

i - propi onyl, Ntho tyryl, met hoxy, ethoxy, n-, i-propoxy, n-,

I -, t-butoxy, u’[ﬁ%\ onyl, ethansul fonyl,

The conversion is usefully carried out in the presence of catalytic quantities of
an inorganic or organic base. Potassium carbonate, preferably anhydrous, or sodium
hydroxide can be advantageously used as the inorganic base, and pyridine or 3-

15 picoline as the organic base. It is particularly preferred if anhydrous potassium
carbonate is used. The base is usefully added in a quantity of 0.001 to 5% by weight
in relation to the 4-hydroxy-acetophenone used, preferably in a quantity of 0.005 to
0.1% by weight in relation to the 4-1 hydroxy-acetophenone used.

A non-polar organic solvent such as xylol or toluol can advantageously be

20 choseh as the inert organic solvent. Xylol is particularly preferred.

The reaction in the second stage is usefully carried out at a reaction
temperature of 90°C to 180°, advantageously 130°C to 150°C. After a normal
conversion time of a total of 24 hours the compound with the general formula [ is
obtained as a raw product.

25 Processing can be carried out simply as follows, for example : after cooling the
organic phase this can be washed with 5% NaOH and the solvent evaporated
completely. The final product can then be isolated by high-vacuum distillation.

Alternatively the conversion into the end product (formula I) can also be
30 carried out without isolating the intermediate product (formula III).
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propane- 3-sul fonyl, propane-2-sul fonyl, butane-4-sulfonyl,

but ane- 3- sul fonyl, but ane- 2-sul fonyl, nmethylam no, ethylam no,

di et hylam no are possibilities. Fluorine, chl ori ne and brom ne shoul d
be understood as hal ogen or hal osubstituents. It is 10 particularly
preferred i|iwo¥s@esTi3 neans fornyl, acetyl, nethoxycarbonyl wOEP97/04569

ef hoxycar bonyl . The condensation is usefully carried out in
the presence of catalytic quantities of an inorganic or organi c base.
Pot assi um car honat e, preferably anhydrous, or sodi um hydr oxi de can be
advant ageousl gg‘h‘%@ la(gmfeﬁgm'?)ﬁorgani c base, and pyridine or 3- 15 pi col i ne
as the organi Prdiuetion bf 1-1<sli¢thaiy-3-miethiyl-2-hatedecr red i f anhydrous potassi um
carbonate is used. The, base is usefully added in a qyantitékfof 0.001 to 5%

by wei ght 1.2p g undricg Fatalyst &Pr HSad-fEmis) pud 88258 Biethyd orfkaformate werer abl y
) . ; o / . . ; 1
wd?og;?gc;t ggﬁéerﬁlgﬁg%}g‘ég‘? 2 mtrong Ju&@ﬁe%ﬁiﬁggﬁ &%%ggro‘?%?tg&g%ﬁbé g’(})’fieg%(ﬁ‘mguch as
xyl ol or t®l udl0.£gd-methrriretgraidebyde s added in divps evers39 rhinates ate5°C. Oslingi C

solvent. Xylol i articul arl referred. Jhe reaction in the
second stage '8 ﬁ?gﬁﬂp%fﬂéger# n {“éetwﬁsP"e”é@t"il%‘ﬁly to 20 $€‘H‘L B 3of
90[err] C to 1gRfiefmls hasty antoge andtion 489mdity1 trAGnaldbhyd! The QOUSEbF the
conversion tinme of a total of 24 hours the conpound wth the general

formula | is reactionspsinonilgreddy gay gomplogiaphst . 25 Processing can be

carried out siapl 1§ : J el ' t he . organic
phase this canibeals bk UM el BlorhARh % kS LGP fad Bl Byt 20 m

conpl et el y0 Ththadal,n2b g porssiim carbondte wab addedloioathe dilivyte hind hhe athanon was
distillation.

o Al t ativel conversion into the end
product (f or nflistiliqd) off ynden wagupm (g mb@ﬂ% ﬁé‘&? g‘@t‘r and Illg%f“%%(%"f 5} AgEhe
i nter nedi at e AfefiNetpotdsQiLiafbohdté had been filtered off atOnEHe® Mth30 ml ethanol,
PCT/ EP97/ 04569 Exaggltghé a(tl nvention Producti on of

$

1- 1- di et hoxy- therprodnet vas 187 mize/1 1°Cn dihe ki1 -Githaicy-3tmetiey] Lobutene
(Slerr]d- Chemyghn 0 Qbehitea 12494 &7 8849 {iefd) hBPaLoHRE o'87.9% (boiling point :

15 114°C at 187 mbar).

Example 2 (comparison according to Thuy and Maite, Bull. Soc. Chim. Fr.
11,2558; 1975) :
Production of 1,1-diethoxy-3-methyl-2-butene
20 The procedure described in example 1 was followed, but 4 g undried catalyst KSF
(Aldrich) was used instead of 1.25 g undried catalyst KP-10 (Siid-Chemie), 37.78 g
ethyl {sic] orthoformate was used instead of 189.25 g, 90 ml ethanol was used instead
of 225 ml, 21.9 g 3-methyl-crotonaldehyde was used instead of 110.5 g and 4 g
potassium carbonate was used instead of 2.6 g. The product (29.82 g, 70.3% yield)
25  bad a content of 94.1%.

Example 3 (comparison according to Thuy and Maite, Bull. Soc. Chim. Fr.
11,2558; 1975) :
Production of 1,1-diethoxy-3-methyl-2-butene

30 The procedure described in example 1 was followed, but 4 g undried catalyst KSF
(Aldrich) was used instead of 1.25 g undried catalyst KP-10 (Siid-Chemie), 37.65 g

6



placed in a flask in a nitrogen atnosphere in 225 nml absol ute ethanol.

Wi le cooling 5 110.5 g 3-nethyl -crotonal dehyde was added i n drops over
30 mnutes at 5[err]C. Cooling was t hen stopped, the reaction m xture
was heated slowy to 20[err]C and stirred for a total of 3.5 hours
after the addi WOO®0E3 3- net hyl - cr ot onal dehyde. The cour se of PCREP9TA4569
reacti on was nonitored by gas cronatography. The catal yst was then
filtered-off through a suction filter and washed with 20 m 10 et hanol,

2.6 g potassiu r i f tf .angd, t he et hanol S
distilled off lr%\tgfe‘rlgg'agciu@%%?%%%r@’@ﬁ%ﬁ’rf T 5928 &R i elondP s b0 et

nbar/ 52[ err] C/ 1ofh2dhr inl, 22.25 g Afmethyltchatomridehpds was tsed instaideothAd.hgand f4i ¢ t er ed
of f and washed wi th. 20 n%q et hanol , , . tpg prq_guct was distilled at 187
mbar /| 14[ er r | C. POffSSiu qarbonaje; was used jpstepd ot 2619, The product (2§;63g, 6P ¥eyiek) ai ned
(143.4 g, 86. 4%ad £dodtenhs¥dhss. content of 97.1% (boiling point 15 114[err]C
at 187 nbar). Exanpl e 2 (conparison according to Thuy and Maite,
Bull. Soc. Ghim Fr. 11, 2558; 1975): Producti on of

1, 1- di et hoxy- 3- | - 20 The procedure described in exanple 1
was foll owed, bﬁgxgmﬁ"ﬁﬁg}#'g%ﬁcat al yst KSF (Al drich) was used instead

of 1.25 g undriPrbdneticd yf3-miéthyl-2-bufldr3 didxdlimeeri €), 37.78 ¢ et hyl [sic]
ort hof or mat e vvag us&(’,;lﬁgit nsﬁea of né8‘§ 25 g, 90 m ethanol was used instead
of 225 m, 21.90-3vuadnisdqaialyst KBrl0(FidiChemie). 196 & wisthy] omhofomnatst and 48.5¢ 3- and 4
g pot assi u g LS. fs : T 9.82 g,
70. 3% yi el d pee géo}letgﬁ%g%ﬁtygﬁt“ ;égcfeﬂgéfafg%ema& in‘a gﬁ’%&%’b Pgn‘%f’%g%?r’%ﬁgi%s%n
accordi ng t ¥ Thethyleneglykoli ang, stidrgt |at 4%5dor ThihoursFiThen the catalyst %6 Filiefed 763 :

Prosucti 0 o1 kR SRAEN B b 50 gy T S S deped b0,
used instead ofanll Rbla@dbyd fra@ibnated disyiBitidsP2] fRadiohe bt bo4 GRWH69°C) 3Thd3- 9
6 methyl-2-butene-1,3-dioxolane fractions obtained had a content of 81% (39.2 g) and
86.9% (3 g) (47% yield). |
15
Example 5 (Invention)
Production of 6-acetyl-2,2-dimethyl-2H-1-benzopyran
83.8 g 4-hydroxy-acetophenone and 0.576 g anhydrous potassium carbonate were
placed in 600 ml xylol in a argon atmosphere and heated to 140°C. 162.3 g 1,1-
20  diethoxy-3-methyl-2-butene (77.9% in ethanol) was added in drops over 5 hours to
this boiling solution with continuous distillation of the ethanol formed. After the
solution had been stirred for 18 hours at 140°C, it was cooled to 20°C and the organic
phase was washed with 200 ml NaOH (5%) and concentrated in a vacuum. The raw
product (orange-coloured oil) is distilled under a high vacuum (2.8 mbar/143°C).
25  The 6-acetyl-2,2-dimethyl-2H-1-benzopyran distillate obtained (90.2 g, 71.3% yield)
had a content of 94.9%.

Example 6 (Invention)
Production of 6-acetyl-2,2-dimethyl-2H-1-benzopyran
30 60 mg undried catalyst KP-10 (Stid-Chemie) and 35.8 g triethyl orthoformate were
placed in a flask in 45 ml absolute ethanol in an argon atmosphere. While cooling
7
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PCT/ EP97/ 04569 ethyl [sic] orthoformate was used instead of 189.25
g, 90 mM ethanol was used instead of 225 m, 22.25 g

3-met hyl - crot onal dehyde was used instead of 110.5 g and 4 g pot assi um
car bonat e waggouggga Nst ead of 2.6 g. The product (29.65 g, pEPEbstoysse! d)

Had a content of 95% 5 Exanpl e 4 (1 nvention) Production of
3-met hyl - 2-but yl - 1 3 di oxol ane 0.5 undried catal yst KP-10
(S[err]d-Chem %I trlethyl orthof ormate and 48. 2 3-

net hyl - cr ot oA&Pe&HY P@tqw‘&e‘a&euwa@qﬂa@kﬂwﬁ Qyen ¢ PB@}&?’F #t3BsPhe®r e i n
34.3 g 10 Y, ﬁ@%re r Rrthde Then the
cat al yst vvash{é *‘)'g‘gfr?’ed’yl L Sﬁnle r%ah a sa{gﬁ (ci“tn%?:jl %g?‘ g&r?&[%i/a Shn'% with 20
m et hanol . Fbtasspumdltbbnamsloenﬂwlnlmaltﬁb% g4-hydmnyiac®mﬁhaﬁoad. thy reactioat | onat ed

(rjriets L;/: lgt Iblc.l)'? 1t 8 fraCt Sahaled &, 8?‘53}’)6’3@‘06‘% ﬁgéhﬁ%ﬁagd'cm eqntingqusly1 o5 ( 39, 2
g) and 5 dﬁﬁllé?f’/éff:i‘lﬁ)solﬁxﬁgﬂ/wk(d Rirdll for ¥ Further 4 hoEes'cwm@c%ﬁémsﬁﬁg ey
Production of 6-acetyl -2, 2-di et héj-ZH-l benzopyr an

4- hydr oxy- acetg@pthhw%mecswgh aQh(5%)cand Opmeatﬁpdxrﬁhsaa\b@muet W e

G 11 20 . dblsd el il RfhBO0 AARSEES! uf e R g Sl Sl 1

drops over Sohtamledhacba content of 76.4% 0091 gYend 94/3% (16/18 g)i(5118% gield)nhuous
distillation of the ethanol formed. After the sol ution had been
stirred for 18 hours at 140C, it was cooled to 20[err]C and the organic
phase was washed with 200 ml NaOH (5% and concentrated in a vacuum The

raw product (orange-coloured oil) is distilled under a high vacuum
(2.8 nbar/143[err]C). 25 The 6-acetyl -2, 2-di net hyl - 2H 1| - benzopyr an
distillate obtained (90.2 g, 71.3%yvyield) had a content of 94. 9%
Exanpl e 6 (I nvention) Pr oducti on of

6- acetyl - 2, 2-di met hyl - 2H 1- benzopyran 30 60 ng undried catal yst KP-10
(S[err]d-Cheme) and 35.8 g triethyl orthoformate were pl aced in a

flask in 45 m absolute ethanol in an argon atnosphere. Wil e cooling
7



WD 98/ 06713

PCT/ EP97/ 04569 19.56 g 3-nethyl -crotonal dehyde was added i n drops over
30 mnutes at 5[err]C. Then the reaction mxture was stirred for a
further hour at 5[err]C. AfterWotassium carbonate, 100 ml
xyl ol and 20. %0 86713y dr oxy- acet ophenone th ction mi RETERITALHES
Heated for an hour to 140[err]C @cﬁ{ ormed was continuously 5
distilled off. The sol ution vvasE“\“ urther 4 hours at 140[err]C
After cooling, Qr.gani ¢ phase®was vvashed with NaCH (5% and

concentr at ed. ﬁée'\’gﬁ dduct was di stilled under high vacuum

(0. 5nbar/98C). The fractions of the said conpound obt ai ned had a

content of 76.4% (0,91 and 94. 3% 51. 8% vyi el d)
. .0( Process) for the pro uctxo% g} E"H%-b%z:zépyrans W?lt the general formula

where R! is hydrogen, a (C,-C,) alkyl group, R?is hydrogen, a (C,-Cg) alkyl
group and R is hydrogen, a (C,-C,) alkyl group, a (C-C,) haloalkyl group, a
(C,-C,) alkenyl group, a (C,-C,) alkoxycarbonyl group, a (C,-Cy)
alkoxymethyl group, a (C,-C,) alkanoyl group, a (C,-C,) alkoxy group, a (C;-
10 C,) alkylsulphonyl group, halogen, amino, alkylamino, dialkylamino, nitril,
nitro or hydroxy,characterised in that in a first stage an aliphatic aldehyde with

fL”

R R

the general formula

15 where R' and R? have the above-mentioned meaning, is converted with an
aliphatic alcohol with the formula R*OH or HOR*OH, where R* is a (C,-C,)
alky! group or a (C,-C,) alkyldiyl group, in the presence of a dehydrating
compound with the formula HC(OR® 3, where Riisa (C,-C,) alkyl group, and
an aluminium oxide/silicium oxide catalyst into a aliphatic acetal with the

20 general formula

R0 _OrR*

|
1 I

R R



8 WD 98/ 06713
PCT/ EP97/ 04569 Pat ent C ai ns: : Process for the production of
2H 1- benzopyrans with t he generat—formul a [err] wher e

(CTer]-06) giomhegss (qe”%rou !ﬂwm*ﬂﬂﬂﬂﬂmmgém 2 (Chehbsiibenl ky
group, a (derr]- C4) hal oal kyl

where R' and R? have the above-mentioned meaning and R* as stated above is
a (C;-C,) alky! group or the two R* together are a cyclical (C,-C,) alkyldiyl
group, and this is then condensed in a second stage with a phenol with the

general formula

OH

v

where R has the above-mentioned meaning, in the presence of a base in an
inert organic solvent, to the end product with the general formula I.
10
2. Process according to claim 1 characterised in that the aluminium
oxide/silicium oxide catalyst used in the first phase is a montmorillonite with a
surface of 100 to 170 mzlg and a micropore volume (7.5 - 80 nm) of more than
0.15 ml/g.
‘15
3. Process according to claim 1 or 2, characterised in that the aluminium
oxide/silicium oxide catalyst used in the first stage is added in a quantity of
0.05 to 30% by weight in relation to the aliphatic aldehyde used.

20 4. Process according to claim 1, 2 or 3 characterised in that R? of the aliphatic
alcohol R‘OH used in the first phase and R’ of the dehydrating compound
HC(OR®), used in the first phase are ethyl.

5. Process according to at least one of claims 1 to 4 characterised in that R* of the
25 aliphatic alcohol HOR'OH used in the first stage is ethane-1-2-diyl and R® of
the dehydrating compound HC(OR®), used in the first phase is ethyl.

10



(C2-C4) al kenyl group, a (C[err] C4) al koxycarbonyl group, a ((err]-C4)
al koxynet hyl group, a (C[err] - a ((derr]-C4) al koxy
group, a (Cerr]- 10 oup, hal ogen, am no,
al kyl am no, dial kylam no, nitri Uiui lllfwo or hydroxycharacterised
In that in a WO06HBage an al i PCHERTIAE0r al
formul a [err] 15 wher e R[err] and R[err] have t he
above-nenti oned neaning, is converted with an al i phati c al cohol
wi th the formnul f

& ( C%&c%%?*aﬁ%érd &k 11&%11&"&%@@ £ld 5 chiradle s‘é&?ﬁ ElLat@f‘atl g

al kyl group or a yl"group presence o0
conpound with the fmasamdnatehbii(:ﬂ_iimm]h)d& the/\ﬁmrmaﬂiemrhed eutds -(401’{@tor4(¥’@4) al kyl

group, and an al um ni um oxi de/siliciumoxide catalyst into a
al i phatic acetal with the 20 general formula [err]
WO 98/ 06713 7. Process accordiig1d &/Téhét Gt 26 &aims 1 to 6, characterised in that the base
5 used in the second phase is an inorganic base.
8. Process according to claim 7, characterised in that the inorganic base used in

the second phase is potassium carbonate.

10 9. Process according to at least one of claims I to 8 characterised in that the

reaction temperature at which the second phase is carried out is 90 to 180°C.
10.  Process according to at least one of claims 1 to 9 characterised in that the

conversion is carried out without isolation of the intermediate product with
15 formula III.

11



where R err] and R err] -have the above-nenti oned neani ng and R4|%§ st ated

above is a (Cferr]-c4) alkyl group or the two R[D&Orz]irlﬂge'her
are a cyclical (C2-C4) alkyldiyl group, and this is then
condensed in a second stage with a phenol withSubstitute sheet - 14 dalyel299
formula 5 OH [err]

;ﬁﬂer ) T bl SPalanPG oPIER-bURG t nBilermE o REID N | Hbeke el
- el 6 theleriom e
hat the al URPRYY ele-couot ARSE UPEGROMDR ool Bu -6 B6L EERTT Rl T

first phase égyla frbat-Teenyl,] obbuB2whyl) amethoxycarbonyl, Suthb’g€arbénd00 o 170
n2/g and a mcropore volume (7.5 - 80 nm of nore than 0.15
m/g. 15  progoxycarjanybe s i clobwiprisarhonyl. amgthoxymetiyl, ethoxymethylsae, iin
that the .al umnium . L OXI I Liciumoxjde catalyst used jn the -
first st ége propoxyfaethyly 5 I&Jé%'ft?ﬁyﬁcgéysl’ k'ormyv, Bestyl, o, ’O%me%gg%'bV' i %ﬂt?' in -
relation to gbmoay, RIRYS @) JIISEGYSRD ic, 1-BRoxy, metharBilBGRAS RGHOEIEME, t O
claim1, 2 or 3 charact gri sedqii?n&?%,gt R[le’rr? or 't he Aty phg‘t%iq’c L

al cohol R[ erprpfises3-sulfomyl; pwpane-2isulfomy cbutak-Rsalfornyl ohuthine 3 dealfpdylabutage-

COTOUNY, ek g BEY oA ey by B e Forinn:
et of M g st B30 400 EFLACHLCH BRPRASEC IR
HC( OR[ enn] ) amsadariy) tpeefefred stif pBds emeanset foythyl, acetyl, methoxycarbonyl and
ethoxycarbonyl.
The condensation is usefully carried out in the presence of catalytic quantities of
an inorganic or organic base. Potassium carbonate, preferably anhydrous, or sodium
hydroxide can be advantageously used as the inorganic base, and pyridine or 3-
15 picoline as the organic base. It is particularly preferred if anhydrous potassium
 carbonate is used. The base is usefully added in a quantity of 0.001 to 5% by weight
in relation to the 4-hydroxy-acetophenone used, preferably in a quantity of 0.005 to
| 0.1% by weight in relation to the 4-1 hydroxy-acetophenone used. .
A non-polar organic solvent such as xylol or toluol can advantageously be
" 20  chosenas the inert organic solvent. Xylol is particularly preferred.
| The reaction in the second stage is usefully carried out at a reéction
temperature of 90°C to 180°, advantageously 130°C to 150°C. After a normal
conversion time of a total of 24 hours the coﬁ:pound thh the general formula 1 is
obtained as a raw product.
25 Processing can be carried out simply as follows, for example : after cooling the
organic phase this can be washed with 5% NaOH and the solvent evaporated

completely. The final product can then be isolated by high-vacuum distillation.

Alternatively the conversion into the end product (formula I) can also be

30 carried out without isolating the intermediate product (formula III).

e
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(57) Abstract

A process for the production of m-l-qupymns with general formula (I) where R! is hydrogen, a (Ci-C4) alkyl group, R? is
hydrogen, a (Ci-Cs) atkyl group and R3 is hydrogen, a (C)1-Cs) alkyl group, a (Ci~C4) haloalkyl group, a (C2-C4) alkenyl group, a (Ci-
Ca) alkoxycarbonyl group, a (C)-Ce) alkoxymethyl group, 2 (C1-C4) alkanoyl group, a (C)-Cy) alkoxy group, a (Ci-Cq) alkylsulphonyl
group, halogen, amino, alkylamino, dialkylamino, nitril, nitro or hydroxy, is characterised in that in a first stage an aliphatic aldehyde with
general formula (1T} where R! and R? have the above-mentioned meaning, is converted with an aliphatic alcohol with the formula R4OH
or HORYOH, where R4 is a (C;-Cy) alkyl group or a (C2-Cy) alkyldiy? group, in the presence of a dehydrating compound with the formula
HC(ORS)3, where RS is a (C1-Ca) alkyl group, and an aluminium oxide/silicium oxide catalyst into an aliphatic acetal with genmal formula
(I} where R} and R? have the above-mentioned meaning and R4 as stated above is a (C1-Cy) alkyl group or the two R* together arc a
cyclical (C2-Cq) alkyldlyl group, and this is then condensed in a second stage with a phenol with general formula (IV) where R? has the
above-mentioned meaning, in the presence of a base in an inert organic solvent, to the end product with general formula (D).




