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* - EP O 390 496 Bl Description This invention relates to a
process for synthesi .zi ng del phinigpgs9pded B¢ Salts, to a novel group of
i nt er nedi ates’ f or med during the synthesis and to novel procedures for

producing the internediates. 5 Del phinidin is a nmenber of the class of
subst anceBesknion as ant hocyani dins. Its chloride has the foll ow ng
structure 10 [err] 15 HO

Ant hocyani dThiss ingantionp tlaies He Roprpeesss fob synthesieing blphirfidira pnsl it shith, yto chi wiveli gravped i n
nat ur e i rintermedigtes fasmefl dyying dhesinikesis rntbiamovabprepadunesdoyrarddpging theniotermodistash ar e
large) ¥ resPaiphinidy & & G'P i of $hg| AP ioh srbstrnce ipawg ag reRthgayariidingyiig ghloride has the
Ant WocyarfPleViRg staereendowed with remarkabl e cicatrizing or healing
properties and noreover possess anti-inflammatory, vasoprotective,

hypol i paeni ¢, hypochol esterol aemi ¢ and hy(%ogl ycaenm c activity. Their

phar maceutical. use in these Areps has—t descri bed and clained in our

earlief pat ent sEQ(B £58Q290 g GB ¥51; Inverni Della Beffa SpA,
M | an). Anobngst thsg '
wi despread in nat urlg ar 1fe

PRAin is one of the nost
41y nost active. 25 Del phi ni di n
can be obtai ned by "hyRW0
sem -synt hesis from ur al

Rf its gl yggsi di c derivati ves,
sub@ances containing a suitably substituted

fl avone nucl eus, or by conplete synthesis by Robinson's nethod (W Bradl ey,

R Robi nson and G Schwar zenbach, J. Chem Soc., 793,1930). The known

procedur e f adthdcirpidnerap pdlygphénslid Bbstare® whitle laehwitleht distribiied inl naite” Mt 186l fdr of

Schepe 1.glyEbsides pnawnegbuanthotyanind, \aad aé luch ragen atgely vespbnsiblel faic s \coigd@ing @Y Fruishdnar | de

(11) wedt HioderszAnetyeauiss afkhendoes vt nopaddakie alcattizngeor( hdaling prepsttiee rnd marsder ned

by 30 acetosdegsant-inflarhroatpravedopratoctivehypdBpadmis: hypocholestasciaesnivednd himoglgeremiciattvity.

whi ch i s Theingbamecduticalt ket ildhase areasihas begh describagi afidcclaimati innur @arligrvpatents (GB

pr ot ect ed\S828H BRI 159535Y] lvernhBollg Befin SrAn Milan). drronast the prthagyanisias.cletphiniie & dne om

VI neans fheinest widesprerddn gatyre andrpharmagelogigalls mosteetve f | cat ion with hydrochloric

acid. %5 Delphlnldm can be ob med by hydrolysls of its glyco%wmies -%th pqtt]ralv

i e cortale ﬁb@f@ ug
an Fﬁdﬁlslt'}’?t °V-§ '?H'" E Qﬁ - @' z o
|nconven|f8n c%rute 'F UTt g:esutlen'g il %g" g %?é’é"r a°§°"°f EP
0 390 4,9 fi o L D%pah.L « Cochasel vith o KA RLes A
th

synt heSi s Qd' L@R’q%a& ‘?:FothEﬁ‘%BlBﬁn Kinidin 'Ehloride (1) may be obtained from VI

means of basic hydrolysis and subsequent aC|d|f|cat|on wnth hydrochloric acid.
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All the known methods, however, are difficult to carry into effect on an industrial scale. Semi-synthesis
from natural flavonoid synthons is inconvenient, because of the difficulties of finding the necessary
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fact, the preparation of the internediate IV by the. procedure of Schene 1
requires the use of dia- zomethanegpd dogaggmy W th characteristics of
toxicity and expl osiveness which discourage its use on a |arge scale. 5

An object of the present invention is to provide a novel procedure for the
pr epar at i Otuantities ¢Ftsexrting chatias in Viataeand Hobihsd's Gyitesis! REbSdratibadks fod tdabdng BfSsafety. In
react ant s factdthe peepatationgofctbe dritdrinadiese Wh by theaprecetiwa abf [Sgheimean sdgeire the useo ofadiia-

i ndust ri al zopethhre, aredganesith dharacteristids @f oriciyand explosichedsiwhish distoerageith wb en a largai gh
yi el ds andscelp. a state of high chem cal purity. The process of the invention
accor di iig t oAonkiech 9jpthe presenidinvsation isso bravidaia oaveltprasedurefpr theaprpparationnef intesmedigtaelVi or
10 ﬁ’f ocedusnd releied egmpopnds whick iilizrs| rpastanis @nchonerating ¢osditions which aro seaditystransferable to
synt hesi s #¥industiialsicale andl apus Jalbe PORISESIOH dhit itempdiaietin Migh yielde and ing sfitq of '1*9@
descri bed ‘EP@‘F‘GW’“@V4 5 tr| h dr ox acet ophenone can |tself be roduced b
novel proced % ? gupe or”

convert &4 ?'8° gef;?i‘eone
t of ?sn 'g P?)’Y&e ?grf’ ?"'?‘e p ‘ﬁ duced
SZngﬁl n?dl ure w avo' s arcesa%tkl"?lw" %{ co ?%En b% °§ ﬁzf WI"? "f g

25 wh
an acyl oy cﬁ{gm tfngﬂf%fs %h ol nqm  oRrAEFL RS o dagh.ﬁ.aw%o

[err] VIITI wherein Pg’ represents a hydroxyl protecting group
characterised in that the compound of fornmula VII is 40 produced from an
intermediate of formula [err] [err] so wherein each Pg" represents a

hych(oxyI protecting gP8Qp_sriNeach Al k represents |ower al kyl, by (i)
subj ect biig the internedi atf oFftiE | X to hydr ol ysi s and decar boxyl ati on
A ()
Pgo

to form 3, 4,5-trihydrox- phenone of formula 55 3 ][err]
Pgo vl

wherein each Pg represents a hydroxyl protecting group and Lg represents an acyloxy group with a
compound of formula

%0 : CHO

HO__ oPg’

VIII
35

OH

wherein Pg' represents a hydroxyl protecting group characterised in that the compound of formula VII is
40 produced from an intermediate of formula

Pg" O _,COOALk

C‘O CH, CO0Alk

Pg" O
Pg" 0

IX

50 wherein each Pg" represents a hydroxyl protecting group and each Alk represents lower alkyl, by
(i) subjecting the intermediate of formula IX to hydrolysis and decarboxylation to form 3,4,5-trihydrox-
yacetophenone of formula



! H
5 CH (ii) converting the 3,4,5-tri hydroxyacetone to the conpound of fornula
VII by introduction of the to ﬁ@&ﬁﬁ%ﬁrﬂ groups Pg and converting the
group of fornula -COCH err] to a group o ormul a - COCH2Lg. The conpounds
of formula | X are novel and forma further aspect of the invention, as do
certain novel processes for their production and conversion to
3,4,5-tri hydroxyacet opHerope\Thus according to a further aspect of the
process of the present in pn CPRB, 3, 4, 5-tri hydrox- yacet ophenone (X) 15
20 _ _ X X [err] is
preferably produced byrstbj®cting a conpound of fornula 26 [err] 30 [err]
35 Y whi ch each Pg" represgpis a hydroxyl protecting group and each Alk
represents |ower alkyl, to hydrolysis and decar boxyl ati on. The conpound of

formula (I L A
O ey 4 uvrampontie b armma g ,mnga y iocctch 5 o

ref erabl y&
F err] Y ing groups

&O—la ’ :onvertm thee group o e| ?I% é: ) noveii
il AT s.;f?a%%.y %s e

chi or | ne, i]e&gjo 6 Wb B i oo vl Y50 L& Bl
i -1 ower gLlyby o QAL € % 3 er ove 'or mul ae
the prgtécting groups Pg and Pg and Pg" nay be any knomn protectlng group

of the hydroxyl function which is stable under the reaction conditions

enpl oyed, either in PPegduei™sg the intermediate in question or inits
subsequent conver si on. f &PClxanpl e, the groups Pg. Pg' and Pg" 10
may _pe a carboxylic aci group derived from for exanple a [err]

al i phabi c carboxylicHaCidYe.g. acetic

is preferably produced by subjecting a compound of formula
25

Pg" O ,COOAlk '
COCH, cooa1k IX
30
Pg" 0

pgll 0

85 in which each Pg" represents a hydroxyl protecting group and each AIk represents lower alkyl, to
hydrolysis and decarboxylation.
The compound of formuia (IX)

40 Pg" 0 ,CO0Alk
\COOAlk :
Pg" 0 Ix

gll o
is preferably produced by reacting a compound of formula (XI)
50 Pgll o
COHal '
XI
Pg” 0
65 Pg"0

wherein Pg" represents a hydroxyl protecting group and Hal represents halogen, particularly chlorine, with a
source of carbanions of formula (XII) derived from a di-loweralkyl malonate
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acid, propionic acid, butyric acid etc or a [err] aromati c carboxylic acid,
e.g. benzoic acid. Altematrvely P&olggoﬁ@grl Pg" may be derived froma

sul phonic acid, e.g. toluene sul phonic acid or benzene sul phonic acid.
Preferably, the protecting groups Pg and Pg" are acetyl and the protecting
group Pg' is benzoyl. Lg 15 preferably is a [err] carboxylic acid acyl oxy
group, nost preferably _acet@OAIkAl k may be any straight @rrbranched chain

| ower al kyl group, but rﬁ"e\ferably is methyl or ethyl. Hal is preferably
chlorine. The starting nat é¥9%4kof fornula (XI) may be produced by

convent ponal procedures, e.g. by esterrfyrng 3,4,5-tri hydroxybenzoic acid
so ds to introduce protecting groups P foIIovved by reaction of tri-ester
20 25 [err lche,gboye farmylep dgarrrieciingg %9 an:Pg) anq Bg"rmay hgeany, kngwe grgtegiing graup

i nvention q]‘rﬁ'V hydroxyl functiop ahisky 'so?ab!%‘é‘d?fdr'? et CWWWPE’V gither in\ grodueingsihe o e
2 repr esed?’%’"‘?‘i’l@e Begen Ppl ity subspquent copvRisiog, T"ﬁ 91‘%'?%%9 89 ér?ér al

Vi fr f 1= |l i
Lgr m(;luﬂ.gsd;‘:% prgmo °§0r'g§?%’ §§W en % r8¥an@ é " g‘IZOIC acr Alte Eﬂt?l ¢
mp § and may be denvedgr ma su p omc acr ‘._rqne §H%r§7grc §%gl\}gn‘z§pna 6"' mc

25 25 on
Heferably, the protecting groups Pg and Pg" are acetyl and the protecting group Pg' is benzoyl. Lg

[err] [err

15 preferably is a C1~s carboxylic acid acyloxy group, most preferably acetoxy.
Alk may be any straight or branched chain lower alkyl group, but preferably is methyl or ethyl. Hal is
preferably chlorine.
The starting material of formula (XI) may be produced by conventional procedures, e.g. by esterifying

Nt 3,4,5-trihydroxybenzoic acid so as to introduce protecting groups Pg", followed by reaction of tri-ester
20 _
Pg" 0
o COOH
(XIII)
25 Pg" 0 yd

so with a halogenating agent, e.g. PCls or SOCl.
The process of the invention may be illustrated by the following Schemes 2 and 3, where Scheme 2
represents the procedures of the invention expressed in terms of general formulae and Scheme 3
represents, by way of example, reactions of specific compounds.
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50 In Schene 3, the chloride of triacetylgallic acid (I1), which my be
obt ai ned by known synthesis procgggr{gqg§BY Pe reacted with ethyl

et hoxymagnesi um nal onate, preparing in situ by reaction between magnesi um
et hanol and diethyl malonate, in an aprotic solvent (for exanple,
tetrahydrofuran), to give the 65 novel conpound et hyl

3,4,5-triacet oxybenzoyl mal-onat 8CHEMK=®) . Thi s, which need not necessarily be
i solated, is hydrolyzed by heating at 70-100 [err]in an acid medi um and,
after decarboxyl ation of the malonic residue, supplies directly the nethyl
ket.oné X. 6 EP 0 390 496 Bl The desired internediate |V may be obtained
fromX via a "one pot" synthetic process in which the protection of the
phenolic functions as acetates is effected by heating conmpound X at
30-50[err] in acetic anhydride contai ning sw“huri c acid as catalyst,

[err]-brom nation and nucl eophilic substi®gtion of tlje brom ne w.th

pot as&t umeaegiate carri ede 90-110 [gpff™ 5 ™ el V can

t hus be prep advantageou inonly two synthésis tions [err]

wi t hout i9sb&TYON of the remtfeYedi ate products. Conpafedlwi th the nethod
proposed by RsBinson, the prwtedure of the invention, ih addition to
utilizfng reaggants which arg,free fromdanger in use, presents the

advant age of enabling internediate IV to be obtained fromstarting nateri al
11 with higher yielddsA80%,j nstead of 65% and j_3 %Q. degree of purity.
10 This | ast—adwant @] in’fact —s—a-necgssary ' 'dh for the
prgg-arati on of del p din chloride free from byge” Py0Oducts whi ch cannot be
elimenated fromthe fiffal product by the nornmal ne#hods of purification.
For the preparation of delphinidin chloride, |1V nmawnbe condensed with

phl or ogl uci nal dehyde whi ch has been suitably protected on the phenolic
functions (for exanple,em he 2-0O benzoate V). After renoval gf the
protecting groups, el ghi npdin chloride may be ota',’;rféd = pure formand in
high #& ywelds (80% f , Without it being resyar$ Ar+y—eutz t he

| abori ous purificatiol A NSOTT~g synt hesis. The
following Exanples illuatrate the invention withewt |i®iting it. EXAMPLE 1
20 Synthesis of ethyl 3,4,5-triacetoxybenzoyl mal onate (1Xa) A suspension of
580 g_of magnesium tuffings, 100 m of carbon tetrachoride and 4 1 of
anhydl;’oous tetrahydrofuran is reacted in an inert atnosphere with 520 m of
absol ute ethanol. The reaction mixture is 25 diluted with tetrahydrofuran
and a suspension of 3.6 1 of diethyl malonate and 860 nl of absolute

et hanol is added. Wen dissolution has taken place, 6.7 kg of the acid

chl origgle of triacetylgallic acid (I1) suspended in tetrahydrofuran are
added and the reaction n‘ixtureoé_%gt at reflux with agitation for one
hour. The reaction m xture is with ethyl acetate and with a
solytion of dilute sul phuric acid.

e AcO no
CO-CH( CODEL) AcO
45 R I —— > ot cocH o
Al A Ae
OhAc o : Aol
. . x . v

50

In Scheme 3, the chioride of triacetylgallic acid (l), which may be obtained by known synthesis
procedures, may be reacted with ethyl ethoxymagnesium malonate, preparing in situ by reaction between
magnesium, ethanol and diethyl malonate, in an aprotic solvent (for example, tetrahydrofuran), to give the

85 novel compound ethyl 3,4,5-triacetoxybenzoylmalonate (IXa). This, which need not necessarily be isolated,
is hydrolyzed by heating at 70-100°C in an acid medium and, after decarboxylation of the malonic residue,
supplies directly the methyl ketone X,



The organi ¢ phase is separated, washed with wat er, drired and concentrated
to a small volune. By 30 dil utlonép‘ ed$f due with isopropyl ether, |Xa
crystallizes and is recovered by fll?ratlon and dried. 8.96 kg of | Xa are
obtained (yield: 96%, mp. 99-100 [err], M+ * at mz 438. Found:

C, 54.32; Hne Sesi@dGntedrnediate IV may be obtained from X via a "orleGof" ] syfithutit! ipfobéss in wiich the
54.80;  Hprotecia%f tHe>phbfdlidfurctiditd asSsthibeBisfodtdd by, hbating icorhoycl X al 30558t Ok 8da6d ©
(X) from laxtgdrideohtaibingdsulphlrictacid ak gatalfst,|@onimatidrbantl noEleapbitidt substiutiordof ditentirarning ng
5 1 of 10%Gtspdigshium acotale¢arfiod sutat®-€0ee for three hours at 80 [err] C. The
sol.uti oh i s Taelrmdeet Wicen thug be prepered adventaggousiytim only iwd syathesisoperations KaeX—~Iv)
or gani ¢ pwmf'ﬁwﬂ%ﬁé@nwfméﬁeqﬁ@@?s vacuumto a small volume until there is
i nci pi ent cr&pawaPd |%t“i'°0ﬁ°‘h‘lf‘r 2ep d( 8!’ iRgbinson, e P’°€Qﬁ‘ﬁ§l tthe) inysptieny dn pidiion tiher e

bei ng obt Aliliziag) reactanis h(ﬂfe fg? » Pragents adyaizge of °'!9P"P9 iftermgdia 91'3
Found: be obtamed aterl wgh lgh 1¢; ql Pf %) a m I7|g|1g_egree|qf pqg_lty7 9%
50 EXANP 9 -'%aae SS?W ‘}% %fh H&'P in ‘F’}' H?’f’f fiom by e
aci g chl ,? rpf lctrherc l l (2 f&o qr? l:Jce cyn ucno'\ e whlch h
oraensat ke f"@f’ Ngfn i fo § kg e il
tained

extractjgo o ey |
vol une, ;sd:glf)%éb em EP O %ﬁ&qﬁhgﬁgtﬁ:@mﬁt@ %co%tﬁlés?rﬁl ng 6 1

of dilute s hgbdnw,. eﬁn@,ggmg.nuaﬂ@fw,mt@mgqn at [err] for three hours.
The m xture is dlluted with water, extracted with ethyl acetate and the

origani ¢ plexamPpiest evaporated to dryness The residue, taken up in 5 | of
acetic sacid, supplies, after filtration and drying, 3.1 kg (yield: 87% of
X, i denti Gahthdsis of étieyl p.4.6-eHacdtoxglishzoyimaldnde/(MXane procedure descri bed in Exanple
2. 5 EXAMPLE 4 Synthesis of [err]-acetoxy-3,4,5-triacetoxyacetophenone (I V)
10 A susheuspénsion of 580, gl ofkmyagnésiuye furings, | 109l giceattion teiradiNodde ahd £ beftanhvdiongy 5

m of condudmrbvdefusan is (rrpierliniap ingdiatindsgherecwith 580 b ef abppiuthefbanal. Thedreactienghikeiinn
at 50[ e [dilutel with tetighydipiusan; and ajsuspansion @f 6 by digihylanalanete aneB8imi of gbeolyte sthanpldigve d
to react Gﬂ‘??éf Whis disselitign hasdpkep placen6,{, ka efithe asidrphlodde b piagetyiaallic agiq @) sugpendad;inn
with 9 'I’Vélfﬁ“éﬁ" a&c@ﬁ?%anaéﬂedea@"ti“'ﬁ °dﬁ"°€1‘ ‘l"‘d‘ﬂ"g a ﬁ'%é%"m?r{‘%.’&é'f‘%ﬁeé“'a‘? e

added, heé’i‘ isjdlutad i |°§‘éj' 36?}? Ptt°a '["PL‘E (O nliReh
o R e s A T
I y eef?aag(? 'e'da}ﬁf "Fergsr’] %%2 0

are obtai ne

Found: C, 54.32; | H, 5.10%,
C20H22011 requires: | C, 54.80; | H, 5.06%.
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N EXAMPLE 2

40 Synthesis of 3,4,5-trihydroxyacstophenone (X) from IXa

A solution of 6.6 kg of IXa in 15 | of acetic acid containing 5 [ of 10% sulphuric acid is agitated for three
hours at 80 °C. The solution is diluted with water, extracted with ethyl acetate and the organic phase is
concentrated under vacuum to a small volume until there is incipient crystallization. Precipitation is

45 completed by cooling, there being obtained 2.33 kg of X (yield: 92%), m.p. 178-80°C, M+ at m/z 168.

Found: - .| C.57.00; | H,4.82%,
CsHs Oy requires: | C,57.11; | H, 4.79%.

50
EXAMPLE 3

Synthesis of 3,4,5-trihydroxyacetophenone (X) from Il

The acid chiloride of friacetylgallic acid (I, 8.7 kg) is subjected to condensation with diethyl maionate
(3.6 1) in the presence of magnesium turnings and ethyl alcohol by the procedure described in Example 1.
After extraction with ethyl acetate, the organic phase is evaporated to a small volume, diluted with 20 | of

7



Found: C, 54.32; H 4.60% [err] requires: C, 54.54; H,
4.57% 20 EXAMPLE 5 Synt heS| S ofE,d?ggﬂhg(?g{ n chloride (1) 25 A suspension
containing 3.6 kg of phloroglucina e 2-O benzoate (V) and 4.6 kg of IV
in 50 1 of a 2:1 mxture of ethyl acetate and nethanol is saturated with
gaseous abatidracid lebrasinig 6 ¢ otldilutecalphugig iatid iandkapt dritler aitationi kiesd € far thesvbolird. The eact
t 0 conplmittee &idiisted with wateramxtiadted with pthylccetate td the prgdnic phas is evapbreteqd foakrynesst at ed
sol i d i ghé irdsides, dakeom npl ins% & pleaveticdacidh spplieacrfterafitraion and dfying] 3.4 fkg dyieldit88%-afed hanol
sol ut i orepiisaktaihaipraguct oiteinegiby hegragedusiresdiihest io xample 2The reaction mxture is
mai.nf &i ned under agitation at O-4[err] for 60 mnutes and then poured into
30 T of EXAMPE¢ r at ed hydrochloric acid. The precipitated solid is filtered,
washed wi t h dilute h drochl ori c aci d and recrystal lized from net hanol -
concent RIS 0f urpcRIo -Iriacgioxyacetaphgnapg () are obtained (yield: 80%

naving a pCiLY el | Fes 29,38 deteameneaa.ﬁg?geeﬂc S LY

Found. mlxture is C,

53 10; '\Sg ;%ue: hos O i‘;t.o PRI %E!\‘I F 's%ﬁm mq% o

del phi ni c%?ale' fyz&e&% .té(io 0°C for

[err] V‘ﬂﬁr&@l‘noﬁlrs%ﬂ&rﬁe élct{oﬁﬂfmg ouréd EtS%é T r .’Q?lmegefd%'rlﬁ’cryﬁél od-flom

repr egeniny oRndd 5.9 WP of W B8 oBtaifdd FRBILE %ﬁ szme R+9a ¥z 352. EP 0 390 496
Bl acetic acid containing | of dilute suI pl uric aC| d and kept under
agitation at 80 [err] fo Lllrcc frours7—The r§ diluted with water,

extracted with ethyl ace nd the %3‘““; D °"’i evaporated to
drypess. The residue, ta Fft{g\fg)"?ﬂ“@s‘l 2+ | j 4] supplies, after
filtration and drying, 3.1 kg (yield: 87%of X, identical to the product
obtai ned by the procedure described in Exanple 2. 5 EXAMPLE 4 Synt hesi s of
[err] - ad2AMRLME B, 4, 5-tri acet oxyacet ophenone (1V) '

Synthesis of delphinidin chloride (I)

25 . Do
A suspension containing 3.6 kg of phloroglucinaldehyde 2-O-benzoate (V) and 4.8 kg of IV in 50 1 of a
2:1 mixture of ethyl acetate and methanol is saturated with gaseous hydrochloric acid under agitation. The
mixture is allowed to react to complete dissolution and is kept at rest for 24 hours. The precipitated solid is
fittered and suspended under agitation in 40 | of a water-methanol solution containing 2 kg of sodium
30 hydroxide. The reaction mixture is maintained under agitation at 0-4° C for 60 minutes and then poured into
30 | of concentrated hydrochloric acid.
The precipitated solid is filtered, washed with dilute hydrochloric acid and recrystallized from methanol-
concentrated hydrochloric acid. 3.5 kg of | are obtained (yield: 80%), having a purity not less than 98%
determined by means of HPLC analysis.

35
Found: C,53.26; | H,3.30; | Cl, 10.51%,
;&/' CisHi11C107 requires: | C,53.19; | H,3.27; | Cl, 10.47%.
40
Claims
1. A process for producing delphinidin which comprises reacting a compound of formula
45
Pgo
_ =~ COCH_Lg
2
.Pgo . : | Vil
50 Pgo
wherein each Pg represents a hydroxyl protecting group, and Lg represents an acyloxy group with a
compound of formula
55



10 * A suspension of 2.1 kg of Xin 91 of acetic anhydride containing 5
m of concentrated sul phuric acid is heated for two jpation
at 50[err]. 0.7 | of bromine is ERIOSH0 d9®B1 Wi se and”mmﬂmnﬁumalﬁ' | oned
to react under agitation for one hour at room t enper &t ute.t At ef dil ution
with 9 1 of glacial acetic acid g of anhydrous potassi um acetate are
added, AEHE Al me%;%{? f efdd-'e'etsu'aha'erac-a 14 ot dppet oty o 89" f°f 8‘f°°t'}‘?|"ée"ﬁour s
and the

filter e@er% %?hfg%uggé%be‘:fb ’T"? sr %%‘}P’é?@ gs?a'f?e telg: %%%ﬁf %t 1v
are ot arnec god by [he propadyrad 9% 352. Found:

C:5 . 3gxam I:E1f1 60% [err]reqwres C, 54.54; H 4.57% 20 EXAMPLE 5
Synt hesrs-oF el phinidin chloride (1) 25 A suspension containing 3.6 kg of

phl or oggweg@mgmgy&g,g%@%@@nﬂw 4.6 kg of I1Vin50 of a 2:1
m xture 'S saturated with gaseous

hydr qghl orA ﬁ:sﬁﬁakﬁh sirxieng A giin 81 biQidstic By dAdexdokthifing § mRbfl coNRAkrated sUBRRIE adi®is

conpl et ReatbdSIBOWAL Hiolie b6} dghatitsr B SCXIC. DFStof fofmindis AGAE SdropMisy ghdand mixturd Bd

sol i d i sioived tocreant] uadeel agitatiqaetordene hotrde rooRrQleinpératara. After dildtionOditha®d Ma iglatialmeétizanol

sol ut i oacid; 316t kgi oh enhydrduskmptasdiuns asbtatenard 8ddeth yhaatiny iischenried bt undepagitation a1o0Gri@ | S

mai nt ai thexd haurd end therebetion onixtuge is Pouded iatp whiefice. TiOprevipitate sdilteredianditesstalized frodt | Nt o

30 | of othy pceaie/eygiobakarioy 3P ka¢fING are obtaipedyieldii A% mapi 192 1 Med aboki3BR.i s fil t ered,

washed with dilute hydrochloric acid and recrystallized from net hanol -

concentrated hydrochl oritrgpgd. 3.5 kq @fsal2.al @& £éati ped (yiel d: 80%,

Eg%; ng a purity not |ess n@q&@%g@g r@nsaed Dby, 1®84)s| of HPLC anal ysis. 35 .
yund: C, 5826+ —3-S50—C—10-5%%% [err] requires: C,

53.18° H 3.27; d, 10.47% 40 Cdains 1. A process for producing

del ph| nEQAI\?PL‘f:Z‘H ch conprises reacting a conpound of fornula COCH 2Lg [err]

VI | [err] wherein each Pg represents a

hydroxyﬁy@:ﬁeg%gpéel,ﬁﬁgldgrggggpde(ﬁ\nd Lg represents an acyloxy group with a
conpgyn OH

A suspension containing 3.6 kg of phloroglucinaldehyde 2-O-benzoate (V) and 4.6 kg of IV in 50 1 of a
2:1 mixture of ethyl acetate and methanol is saturated with gaseous hydrochloric acid under agitation. The
mixture is allowed to react to complete dissolution and is kept at rest for 24 hours. The precipitated solid is
filtered and suspended under agitation in 40 | of a water-methanol solution containing 2 kg of sodium
30 hydroxide. The reaction mixture is maintained under agitation at 0-4 *C for 60 minutes and then poured into
30 | of concentrated hydrochloric acid.
The precipitated solid is filtered, washed with dilute hydrochioric acid and recrystallized from methanol-
concentrated hydrochioric acid. 3.5 kg of | are obtained (yield: 80%), having a purity not less than 98%
determined by means of HPLC analysis.

35
Found: C,53.26; | H,3.30; | Cl, 10.51%,
CisH11C10;7 requires: | C,53.19; | H,3.27, | CI, 10.47%.
40
Claims
1. A process for producing delphinidin which comprises reacting a compound of formula
45 .
Pgo
: ~ COCH_Lg
2
rgo” : VII
50 Pgo

wherein each Pg represents a hydroxyl protecting group, and Lg represents an acyloxy group with a
compound of formula
65



10 wherein Pg' represents a hydroxyl protecting graup—e—har—ac‘r‘eﬂ’s'éﬂ’ﬁ t hat
the conpound of fornula VI1 is prodgg@dehagggin | Nt er med m Ia 15
“ 6 ﬂl*)

[err] 20 [err] wherein each

hydr oxyl protecting group and each Al k represents Io

subjecting the internmediate of fornula I X to hydroly5|s and decarboxylation
to form3,4,5- 25 tri hydra®xyacet ophenone of fornula 30 [err] 35

(ii) converting the 3,4,5-tri Hydroxyacet ophenone to the conpound of fornula
VIl by introduction of th peotect.i groups Pg and converting the group of
formula #COCH3 to a group o i Igg%err] 2. A process according to Caim
1 in Wwhich the hydrol ysis akg arboxyation are carried owgrIn the 40
presence of an acid and at anyel evated tenperature. 3. A process according
to CQaiml or Caim2 in whic he hydrol ysis and decar boxyl ati on are
carried gut at a tenperature o from 50 to 1 00 [err]. 45 4 A process

accordind to a I ysi s

decar boxg | at i gnéfe"fl %gsg'ii )ﬁy(l)rfé}?ﬁ\{w{?ﬂ P8P ?mﬁ'a%{%’ﬁfqo'ﬁ% f'g °P'Hp‘1"?fb°fﬁ?'@§'é e
of sul phuric a@% &g B rGCEsiEte l lorpds Ing to any of preceding claimwherein
t he conpound of fornula (IX) 50 [err] 55 [err] EP 0 390

496 Bl ig prepared by rc—i,agtl ng a conpound of forrrul af[err] 10
]Ilerr] ~CO/Lkher ei n Pg" represents a
hydr oxyl protecting group and epr%emﬁakhal ogen with a source of
carbani ons derived froma [eyN | ower al kyl mal onate. 15 6. A process
accQrding to Caimb5 whéB8i% thg source of enol ate anions codrises ethyl
et hoxymag- nesi um nal onate. Bgr A process according to daim6 wherein the
et hyl et hoxymagnesi um mal onate is produced in situ by 20 reaction
bet ween magnesi um et hanol and diethyl nmalonate in an aprotic solvent. 8 A
process accor #hamjn eagh Aeilrepresspie dihvdyoxyl redtedtingaroupiand igh ARgepreaerds IBget alagldy
repr esent s a cailbwhiggting the intermediate of formula IX to hydrolysis and decarboxylation to form 3,4,5-
trihydroxyacetophenone of formula

HO

- .
X
(:OCH3
30
HO
OH

35 (ii) converting the 3,4,5-trihydroxyacetophenone to the compound of formula VIl by introduction of

the protecting groups Pg and converting the group of formula -COCHs to a group of formula

-COCH:Lg.

2. A process according to Claim 1 in which the hydrolysis and decarboxylation are carried out in the
40 presence of an acid and at an elevated temperature.

3. A process according to Claim 1 or Claim 2 in which the hydrolysis and decarboxylaﬂon are carried out
at a temperature of from 50 to 100°C.

s 4 A process according to any of Claims 1 to 3 in which the hydrolysis and decarboxylation are carried
out in solution in acetic acid in the presence of sulphuric acid.

5. A process according to any of preceding claim wherein the compound of formula (IX)

50
Pg" 0 ,CO0ALk

COCH, ca0a1k IX

56 Pgll o
Pg" O



' « \
acid acyl group derived froma Cl -6 aliphatic carboxylic acid or from ad
err] aromatic carboxylic acid or ' erived ﬂ ”Uﬂmmm aci d.
[25 9]. A process according to any p%e%gﬁﬁégé'%fai m wh u“" ﬂeach
represents acetyl and Pg' is benzoyl. 10. A process accor di nd té Ctaim 1
wher ei n 30 is prepardd by r@acting™ dofbbuyd biG¥nhaaet ophenone (X) is esterified to form
a conpound of fornula [err] XIV-[err] 40 wherein Pg is a hydroxyl
protecting ester group, (ii) the -COCH3 group of the conpound of fornula
XIVis converted to a group of the structure -COCH2Lg wherein Lg is an
acylw5 group, by subj ecP&n8~yBE>sQmpound of fornula XIV to [err]-
brom™ation to convert said [ ¢ gré@ﬁa}o a group of structure - COCH2Br

and reacting the 45 r es iy J broni nat ed conpound with a nucl eophilic
reagent capabl e of introdgltdnhg e group Lg. 11. A compound of forrmula IX
50 [err] 55 Pg" 0 [err] whﬁfein Pg"
represdfts a carboxylic acid aéyl group derived froma [ert] aliphatic

carboxylic acid or EP O 390 496 Bl froma [err] aromatic carboxylic

10
i d 16l | f | ' i d and Al resents C -4
i o OB A L Tl SRR e
wel chesgzdie Re ndung der

I
aktion el ner Verbr ormel PgO 10

CCEH 2Lg BQOA process according to Claim 5 wherein the source of enolate anions com r‘sesy Lth IPengyLEg-
worin Pg | ewRkilm nfaloRRs. Hydr oxyl schut zgr uppe uné’ Lg eine cgf oxyg¥ uppe
bedeuten mt einer Verbin- dung der Fornel 20 CHO
\( 7. A process according to Claim 6 wherein the ethyl ethoxymagnesium malonate is produced in situ by
20 reaction between magnesium, ethanol and diethyl malonate in an aprotic solvent.

8. A process according to any preceding claim wherein Pg, Pg' and Pg" each represents a carboxylic
acid acyl group derived from a Cy-5 aliphatic carboxylic acid or from a Cs-10 aromatic carboxylic acid
or a radical derived from a sulphonic acid.

2

9. A process according to any preceding claim wherein Pg and Pg" each represents acetyl and Pg' is

benzoyl.

10. A process according to Claim 1 wherein

30 {i) 3,4,5-trihydroxyacetophenone (X) is esterified to form a compound of formula
Pg O\
5 Co CH3
Pg O ' XIv
L Pg O
40

wherein Pg is a hydroxyl protecting ester group,

(i) the -COCHs group of the compound of formula XIV is converted to a group of the structure

~COCHzLg wherein Lg is an acyloxy group, by subjecting the compound of formula XIV 0 «-

bromination to convert said -COCH; group to a group of structure -COCH:Br and reacting the
45 resulting brominated compound with a nucleophilic reagent capable of introducing the group Lg.

11. A compound of formula IX

50 Pg" O . _COOAlk

COCH
“CO0Alk X

Pg" O
85 . Pg" O

wherein Pg" represents a carboxylic acid acyl group derived from a Ci—¢ aliphatic carboxylic acid or

10



HO oPg' 25

VIIl OH 30 u_mc aBt, worin Pg' ?égr“géw'schut zgﬂwng‘m*lm““t“ l“‘

dadurch gekennzei chnet, daB die Ver ung genri | L AWS el nem
ZwW schenpr odukt der Fornel 35 Pgl

, COQAl k 1 |r &&n@HEORAromati®garbdylic abdld or a radical derived from a sulphomc acid and Alk represents
IX 40 Ci—4 alkyl. PgO O hergestelit wird, worin Pg" jeweils
ei ne Hydroxyl schut zgruppe und Al k jeweils N edrigal kyI bedeut en, i ndem nan
45 (i Baterdanspitiche henpr odukt der Fornel |1 X zur Bildung des
3, 4,5-Trishydr oxyacet ophenons der Fornel 50 HO

| Ctﬁ-l?: 1. Verfahren zur Herstsllung von Delphinidinywelghes yip Benkiinn einpf \prhiridyngedoy Faimel
Decar boxyl i erung unterwirft und (ii) das 3,4,5-Triacetophenon durch
Ei nf Uhrung der Schut zgruppen Pg in di e Verbindung der Formel VII Uberf(lhrt

und di e G uppe der FornelPBoCOOEBN N ei ne G uppe der Fornel -COCH2Lg
@ VEPFHitEen gemaB Anspruch 1, bei dem

umvandel {° *C L M

Hydr ol yse und Decar boxyl i erurng Anwesenheit einer Saure und bei erhohter
Tenper at ur durchgef Unhrt wgoden™3. Verfahren genmaB ei nem déflIAnspr Uche 1
oder 2, bei demdie Hydrolyse giad Decarboxylierung bei .5 ei ner
Terrperatl,gr i mBereich zwi schen™0 und 100 *C ausgefthrt werden. 4.
Verfahren gemaB ei nem der Anspr~che 1 bis 3, bei demdie Hydrolyse und
Decar boxyl i er wh bdjelift W8 HybrofatsehBRappe uld La SINEASRRIbpe’ Bddemsr MR bRbSEMIE

vor genomen Waingkser Fdnkel 5. Verfahren nach einem der vorstehenden AnsprUche
1 bis, 4, bei dem di e Verbindung der Fornmel (D)9 Pgi's O

| K 5 Pg" O ~~~~CO CHCQOAkI X F >' ~~~COQAl k
XX Pg" 0 20 durch die Reakti ofif®i ner Ver bi ndung der Formel Pg" 0
HO opg’
25 ' VIII
OH
30 umfaBt, worin Pg’ eine Hydroxylschutzgruppe bedeutet,

dadurch gekennzsichnet, daB
die Verbindung gem&B Formel VIl aus einem Zwischenprodukt der Formel

35 Pg" 0 _LCOOAlk

co CH\ CO0Alk

&-../ Pg" O : IX
40 Pg" O

"hergestellt wird, worin Pg" jeweils eine Hydroxylschutzgruppe und Alk jeweils Niedrigalkyl bedeuten,

indem man
45 (i) das Zwischenprodukt der Formel IX zur Bildung des 3,4,5-Trihydroxyacetophenons der Formel
HO
COCH X
50 3
HO

OH

565
der Hydrolyse und Decarboxylierung unterwirft und
(ii) das 3,4,5-Triacetophenon durch Einflihrung der Schutzgruppen Pg in die Verbindung der Formel
Vi Uberfthrt und die Gruppe der Formel -COCHs in sine Gruppe der Formel -COCHzLg umwandelt.

11



CO Ha]. 25 Pgo 0 Pg" 0 XI 30 mit einer

von ei nem C1-4-Di ni edrigal kyl mal o 59 gyten Ca!)!ﬂ w Hlﬂm,ﬁmla
hergestellt w rd, wobel Pg" eine Eg roxy schutzgru | ogen

bedeuten. 6. Verfahren gemaB Anspruch 5, bei dem di e Enol at ani onenquel | e

Et hyl et hoxy vagshrf igeinEmApath UrdeRlidm Hydrolyse ule@ DbcboMer@R TR |AnwisdsiNel eidertsauidei

dem das Et hyhdeben eyt Jaapsratimmaichgefibrt werdén. t U M ttel s gegenseitiger Reaktion

von Magnesi um Ethanol und Di et hyl mal onat in ei nem aprotischen

Losungsni &t &eridhen gesd® bihém der Ahepriichd 0 odéy 2,\te feuh die rHydmlyssBureli Deearboxgiierung bei

vor st elsende eingrimpéretism Beesich @eincherPg) un@go0 e eusgfinrjvewen.| s ei ne

AcylTar bonsaur egr uppe bedeuten, wel che von einer aliphatischen cl

- 1 - Car bon&gYedaiiren ?9@9@) @ispm\den Anspriishe 3 rhisnt ek dere idieckiycralyseaind Hacaherdiensagein

ei nem von eilfigpg g S'F'aﬁﬁsram@waﬁg@rtem@heﬂe'ﬁmwe@?"wgwém tet si nd 45 9.

Ver f ahr en gemaB ei nem der vor st ehenden Anspr Oc g rfd

j evei | & AetV§iiahisA qabpneB R BiFehedeRtRsafiche 1 Pis %/B?‘ flam F‘éﬁ(efgl!}m IOl H’ﬁ 1,

bei dem (i) 3,4,5-Trihydroxyacet ophenon (X) zur Bildung ei ner Verbi ndung

der Fornel 50 Pg oo SSP? COCH3IV Pg 0 12 EP O 390 496 Bi

I PPLII12* 111, P e mEO®—YMer hydr oxyl schut zgr uppe bedeut et ,

verests;t W rd, (| 1) die A -Cfctﬁfbcodﬂk Ver bi ndung gemal Fmnel XV zu

ei ner Ver bi ndung der Stru COCH2Lg ungesetzt wird, worin Lg eine

Acyl oxygruppe bedeut eg" of nd man di e Verbi ndung der Fornel XIV der

i - Brom ni erung zur Umvandpying der - COCHs- Gruppe in eine Verbindung mt der

5 ° Struktur -COCH2Br~ unterzieht und die so erhaltliche bromnierte

Ver Bl ndung mt ei nem nukl eophi |l en Reagenz reagieren | aBt, welche die

E| nf Uhr ung dietch e RpgkeonsineeVeriguhgddr Forindl. Ver bi ndung der Fornel 1X 10 Pg" O
, COOALk

Pg" 0
COHal

Pg" O
Pg* 0 XI

30
mit einer von einem C;-4-Diniedrigalkyimalonat abgeleiten Carbanionenquelle hergestelit wird, wobei
Pg" eine Hydroxylschutzgruppe und Hal ein Halogen bedeuten.

6. Verfahren gem&B Anspruch 5, bei dem die Enolatanionenquelle Ethylethoxymagnesiummalonat umfaBt.
35
7. Verfahren gemaB Anspruch 6, bei dem das Ethylethoxymagnesiummalonat in situ mittels gegenssitiger
_ Reaktion von Magnesium, Ethanol und Diethylmalonat in einem aprotischen L&sungsmittel hergestellt
' werden.

40 8. Verfahren gemiB einem der vorstehenden Anspriiche, bei dem Pg, Pg' und Pg" jewseils eine
AcylcarbonsBuregruppe bedeuten, welche von einer aliphatischen c¢i-s-Carbons#uregruppe oder von

einer aromatischen cs-10-Carbonséure oder einem von einer Sulfons&ure abgelsiteten Radikal hergelei-
tet sind.

45 9. Verfahren geméB einem der vorstehenden Ansprliche, bei dem Pg und Pg" jewsils Acetyl und Pg'
Benzoyl bedsuten.

10. Verfahren geméB Anspruch 1, bei dem

(i) 3,4,5-Trihydroxyacetophenon (X) zur Bildung einer Verbindung der Formel
50

Pg 0
O cocH,
§5 Pg 0 Xiv

Pg O

12



Pg" |0 'CO  COOAIk n Pg"
ei ne Acyl carbonsaure, wel che von ei Egb:@hl é}gr'l sche l l“ ‘ e bzw

ei ner aromati- 20 schen Cs--i o-Carbon ure abg eI

von der Sul fonsaure abgel eitetes Radi kal bedeu- tet und Al k e| n Cl 4 AI kyI
darstelit. Revewdlih®gline EsterBiairokylsdnttestappél bstRutt @fiseitivid) de del phi ni di ne qui
conprend | a r~afi) dien-COCHNAGRPIE G WVethindlity amhas: ForhdTHA Gu HhePYerbindung Ger Struktur

VIl Pgo 35 ©OGH: Lgaangedetzt Wied) werinRg) sirepXogiies/giuppelsedélited Ujiiemhiyahr diX Yérbindung der
protecteur, et FEgmelefly 6granBreminiarugy auwl bienvwacdiing dyr, -COCHESGuppeCcio reme Serbihdurigamitiddr e :
CHO 40 s StrukigP@OCHY Br junteSiel@iindi din so brbéjtlice bRpiiniarie Yedbindurig anit ainegy rarkipaphilen

hydr 0%YT e pr ot eBeagenz reagigren Eibtewslehg disrFiniihrugg der| Gsuppe hperméglight. f or mul e (VI 1) est
produit A partir d un intermdiaire de fornule: 50 Pg 0@ _
, COOAl k C CBcVerbingiypa gey Formel IX Pg Is 0

| X Pg" 0 13 *C L M S* dans | equel chaque Pg" represente un groupe
hydr oxyl ¥ pr ot ect eur et chaque Al k reprdsento un groupe al kyle inferieur,
(i) en sounettant |'iR&oPre c ggc% (IX) a une hydrol yse et & une
.decar boxyl ati on pour f or mer ‘ ydobyuk oxyacet ophenone de I¥rnul o: HO
|° CO CH3 X 10 HO OH

15 Pg" O

Pgll 0 .

'\_/- worin Pg" eine Acylcarbons#ure, welche von einer aliphatischen Cy-g-Carbonsiure bzw. einer aromati-
20 schen Cg-10-Carbons#ure abgeleitet wurds, oder ein von der Sulfonsiure abgeleitetes Radlkal bedeu-
tet und Alk ein Cq—4-Alkyl darstelit.
Revendications

25 1. Procédé de production de delphinidine qui comprend la réaction d'un composé de formule :

Pgo
=~ COCH,Lg
30
Pgo ) VII
Pgo

35 dans lequel chaque Pg représente un groupe hydroxyl protecteur, et Lg représente un groupe acyloxy,

avec un composé de formule :

i CHO
40
HO__ opg’
VIIX
45
OH

dans lequel Pg' représente un groupe hydroxyle protecteur, caractérisé en ce que le composé de

formule (VII) est produit & partir d'un intermédiaire de formule :
50

Pg" 0 co ~CO0Alk
CH\COOAlk
o pg" 07 IX
Pg" O

13



(ii) en convertissant |la 3,4,5-trihydroxyacetophen : e formule
(VI'1) par |"introduction 15 EES 380 proiﬁﬁmgﬂ&mm F
convertissant |e groupe de fornule -CO en un gk orsrul*a -

COCH2Lg. 2. Proced6 suivant |la revendication 1 dans |equel |'hydrolyse et

| a decar boxydaas lequel Shavue Pt eeprdseres ur Yraopel Bydifck@e GrotdtedC btlhadgtle Alk HpRsente un

t enper at ur e Boupe elkyle PBri®r, Proced6 suivant | a revendication 1 ou suivant |la
r evendi cat i on (R en geumstiand djintetmédiaie de iormpsdee (9t 2 luge bi@imiyss ey luad déxarbsxylation pour

ef f ectuees a Ueeerledhbtriydioxsacéiophéningde farmylee: 50 et 100 | C. 4. Procede

sui vant® | ' une quel conque des revendications 1 a 3, dans |equel |'hydrolyse
et |a ddcarboxyla- 25 fison sqnt of fectudes en solution dans |'acide
ac6tique, on presence d' aci ag it dogste. 5. Proced6 suivang |'une

guel conque des revendi cati onddent 8s dans | equel | e conpos6 de fornulo
(DQ 30 ,pg" O , X[C0Alk | CO C  COAl k

I X Pg" Pg" O esi pr6par¥i° on flai sant r~agir un conpos6 de fornulo 40 CO
Hal Pg" 0 oH Xi so dans | oquel Pg"
reprosente un groupe hydroxyle protecteur et Hal repr~sento un hal ogbne,

avec une sour Gg efl orfvaridda 1L818s-Riflydrok oHéfbnB3h @ G roffh i & ducti
"G S5, 0 g i ook SRS S e A o g

d' ani ons 6nol anfdle cOOTH.€5d | € mal onate d' et hyl e et hoxymagnesi um
Procd4 suivant |a revendication 6, dans |oquel |e malonate d' 6thyle
dt hoxy maged sHrepédé suivait 19 cavbridication Sil ddds 166 I'hyidhish @ IaCdBbdriSox)iftioNBEHD SffdctiBds on

| ' et banol etprdsencadiuo acidesst 8 @nalienipdigtire sleddans un sol vant aprotique. 14 EP
O 390 496 Bi | 111111 B11111 liii Ui! 8 Proced6 suivant |une

quel conqué duesédd peiva l?ateimdisatigm “cewlevivans |Ja cheemgdicdtion) 12¢ [dardglequey 'hyd@iysd @t la

r epr dsent entdéeasepxyiation sant efieciuise 2 yue tempdiature cahmpriementro &9/ 6ti100rE. der i ve d' un aci de
car boxyl i gue aliphatique C,-s, ou d' un acide carboxylique aromatique

C6-1 0, ou*d RiRpHetivent lungcqupicanayp dep rayendieations;! & Gneaye leques'hydrolyser & deedficarbaxie-ant

| " une QUel c iRy tRot effectuqes or spiHtiondans frsidp acstigigcantreisence diacids ilfimiave. Pg.  Pg"

reprdsentent, c up u roups acetyle, Pg' represente un groupe benzoyl e.
P i ? Prooggéc suﬂfant rI‘ur% quglgonque des ¥evendicat|ons prér%dentes dans quuelqe con?posé de formXJIe
[0

30

Pg" 0 ,CO0Alk

co
CH. cooalxk IX

Pg" O
Pg" O

35

est préparé en faisant réagir un composé de formule

PO COHal

Pg" 0/
Pg” 0 X1

50 dans lequel Pg" représente un groupe hydroxyle protecteur et Hal représente un halogéne, avec une
source de carbanions dérivés d'un malonate de dialkyle Ci-4 inférieur.

6. Procédé suivant la revendication 5, dans lequel la source d'anions énolates comprend le malonate
d'éthyle éthoxymagnésium.
55
7. P.rooédé suivant la revendication 6, dans lequel le malonate d'éthyle éthoxymagnésium est produit in
situ, par réaction entre le magnésium, I'éthanol et le malonate de diéthyle, dans un solvant aprotique.

14



10. Procdd6 suivant |a revendication 1, dans quuelnmlluum“““u“ML
3,4,5-tri hydroxyacet oph~none () est bl pour e de
fornule: 10 Pg 15 Ef@%&%ﬁd‘dﬂa _ * ¢ Lowos o

XIV Pg 0 dans | equel Pg est un groups ester, hydroxyle protecteur. 20

(i) e gr@uperocstishivant turkOqleRoRus ded GdvBRdicaticnIpiéédentbs, Ciany/ @glidl RN PYN eg PFUPS
de structure refeé¥shidbtghatamunlgaypeicylegi'atitd caiboxgiqo@iviad'yn aridg, cabdoxyiquel aiphitignd

| e conpos6 deCi-aromdlue aidd caiborylique aromatinue GiH & tos dYon adical dérivé d'en bdide suldedliqte. gr oupe
-COCHs en un groups de structure -COCH2Br et en faisant rdagir |e conpose
br on6: 0bt efu, Pragfdé suivantallyoe nualegudue dpshievandicatioasoirécédentent dapslignuek Pg. ol rapréisentent
25 117 Conposehaghs up gropnel asétyle,Bg’ pprésegie un groupe benzoyle. , COOAl k 30

COCHCOQAI k ) o I X Pg'1 j Pg' 0 35 dans

| equel Pg" PefPedd sifvant ireyandicaion hdgnsdeayelaci de car boxyl i que d~riv6 d' un

aci de car boxyl i ® a4 tiyAREeeRiphengne|&f) eshestiicepoprAanentn coPPss Ao fpratie aci ds

sul foni qfie, et Ak represente un groups al kyle Cl-4- 40 45 50 55 15 :

Pg O\
co cns
X1v
15 Pg 0/
Pg O
\/ dans lequel Pg est un groupe ester, hydroxyle protecteur.
20 (i) le groupe -COCH; du composé de formule (XIV) est converti en un groupe de structure

-COCHzLg dans lequel Lg est un groups acyloxy, en soumsttant le composé de formule (XIV) & une
w-bromuration pour convertir ledit groupe -COCHz en un groupe de structure -COCH2Br et en
faisant réagir le composé bromé obtenu, avec un agent nucléophile capable d'introduire le groupe
Lg.
25
11. Composé de formule (IX)

Pg" O ,CO0ALk
cocH
30 ~CO0Alk IX
Pgll 0 /
Pgll o

dans lequel Pg" représente un groupe acyle d'acide carboxylique dérivé d'un acide carboxylique
aliphatique Cg—10, ou d'un radical dérivé d'un acide sulfonique, et Alk représente un groupe alkyle

\ Ci-s.

45

50

55
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