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I NC., a Corporation organi sed unde
Uni ted St@R e@loApplivatianddg. 43407835 (22E
YorkU d(63t Bivided @it #ihie.i 163837k 0. her-eby :
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to 5 - e(3peFilalr 2mog. 197 be partlcularl R descrl bed in §
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the State awar e

follow n t @t eGowvientidn A‘;bphsatnon\benﬂzmaﬁ rel-ates to a procefiy ae

preparati on @) giednmSepy.ridnem and is particularly concernd Ry jess
for the prépaspUnin Sibtesrel AmbricJUBY dr oxy- 2- et hyl - 4H pyryy

rel ated conp@undsmpierd Spedificaiel pablished-12 Hapy1ozn- 3(6H) - one i W es for

use in the pocResCL10C07D 309/32 3074m0r ding to the conpl ete spec ation of
copendi ng ap@p) ndkx anacbleptance - 10 30759/ 77 (Serial No. 1,538,371) there is
provi ded a procegacf qmtmepmzzagngmmypqsmsmszm general formnul a:

[ERR] ---(1) wherein 38236Y R§RH0GSEX 500 PR/ 623025 §72 BOAZar bon at ons, phenyl

or benzyl; and R'" 4 vk bon ‘at oms whi ch
conpri ses contacti né e{g?_h:‘is &ﬁdﬁﬁﬁﬁ e ﬁ%gf&k d]xia%lor mul a: [ ERR]
---(1l) with at least two eqm va @Amm&.pgnbumgen oxidant and heating at
70- 160[err]Cunt|I7the hyd SIS of the fo

10! rganise: €
4- hal o- 6-'hydr oxy é |‘ﬁ cﬁF ép°l“§ %ngastzﬁ ee@t’fj, o{{;(conpl ete.

20 The process sti%i‘é&emr é‘tﬁs" iviyr -tk yrnwﬁ. %t cohol , in

aqueous nedi umwhmhtvh: raphaqupateat entte geafntedxo ﬁlﬁatrtd tﬁndethdsmbyrvaﬁahtu o mxture is
then heatéd to bﬁ etoth‘tga!‘tﬁtﬂe'ﬂMF é?teé iff andrhyghe WEW@&GF'&WFH%aCt iof is

ven relates'to a process for the preparatlon gamma-pyrones and
r epr esented as 1£ 19211'11(51 erned with a process for the preparation of maltol (3-hydroxy-
2-methyl-4H-pyran—4-one) and related compounds and with 6-hydroxy-2H-pyran-
3(6H)-one intermediates for use in the process.
10 .. According to-the complete -specification of copendmg application No. . 10
30759/77 (Serial No. 1,538,371) there is prowded a process for preparing a gamma-
pyrone of the general formula

- '-"--'(1)

wherem R is hydrogen alkyl of 1to. 4 carbon atoms, phenyl or benzyl and R™ is
15 hydrogen or alkyl of 1 to 4 carbon atoms whtch comprlses contactmg a furfuryl 15

alcohol of the general formula:
-=-{II '

with at feast two equivalentsof a haloien oxidant and heating at 70—160°C until
the hydrolysis of the .formed 4- alo-6-hydroxy-2 6-d1hydropyran-3~one is :
20 . substantially complete.. . 20
The process. is generally performed by treatmg the furfuryl alcohol in
aqueous medium, with two equtvalents of oxidant and the reaction mixture is tlien
he‘}teﬁi to hydrolyse the mtermedtate formed The overall reaction is represented
as follows: p o

o

L .'/[“]:OH: T 25
25 | R R-=_, . | '
" s ST R"'/a(—)yY e R NONR P -
. wherein R is-hydrogen, alkyl of | to 4 carbon atoms, phenyl or benzyl; R*" is



wherein R is hydrogen, alkyl of 1 to 4 carbon atons, phenyl or benzyl; R

S hydrogen or alkyl if 1 to 4 carbon atons; and XY is CJerr],

Br[err], Cl1Br, -HOCk;: Sty reaction _pathway is

shown ‘i n"'t he: f'ol-l owin: er, if -desired, the

i ntier nedi-at'e -6+ hydrioxy=2k repared by centacting

t he appriopriate furfuryl - of a hal ogen oxi-dant.

The i spRated product .is Té€ esired ganma-' pyrone . by .
~wi th-an. ade | ogen -oxi dant and : / -

hydrol ysi ng yren—g(6H.aneas 187
described in s Saf Lol BrNGIB/ HOSERFHAH ) . :

S Rndse. Pr.ovi ded a-process. for
erein R r%ﬁ?@ﬁrogengﬁafkyL;of:i to 4

- hydr®gen .and R 'i's hydregencs
¥ C ' 2 contacting a furfuryl =
: . osshut i op iy tlh—at—=t east one but.less
than two equi-valents 'of a h en oxi@pnt sel &tled % om chl oring,. bromi ne,
chl ori ne-bronide, . hypochl or ous aCid,@ﬁypobronDu ~aci-d or ‘mxtures thereof
at a tenperature of -50-to 50[err]C unt'il the red¢tion is substantially 20
conplete and isolating:the desired_ﬁ#b@aot of - forfrula (1I1). "7 77 '

10 ‘Thus accar.di;ng Ther
carbon- at oig, " phe _
or -al kyl of "1 to 4 carbony
al cohol ~of “the formulaf{l

20 The process is conveniently perforngd by di ssgiving the furfuryl al cohol
in water or in water and a-Co:soIvent;gghe-coesOFVentncanlbe_materiniscibIe
or water- inmiscible and can be sel ect d..froma - w de range of solvents such
as Cferr] to C(ferr]-alkanal.s or, diols;fﬁgﬁrf] to CJerr] ethers or nitriles;
and CJerr] to CJerr] Ketonesor estéké?f,]é'ZSM préferred co-sol vents
are Jerr] to Jerr] alkanols and-Cl-erf] .to-Jefr] ethers,” wth nmethanol
the 25 preferred solvent because of cost. The solution is kept at a
tenperature of -50 to 50[err] G, preferabl'y -1Q-to 10[err]C. To this sol ution
is charged a desired furfuryljal cohol while. g miltaneousty addi.-ng a hal ogen
oxi dant (preferably one - 320 . . OH e :
1,538, 372 L Aoy B L Rgdqyival ent) to.the reaction
m xture. The tenperarure,offﬂhe"reactionﬁ%)dee:fs mai nt-ained at -10 to
10[-err]C. during halogen addition. -1f a | ow boiling €o-solvent.is enployed,
it-isupreferably ﬁﬁnpyed.bY_%rﬁill@Iion:after all-additions are conplete
ahd the-conpound -of fdrnula. (M 1) is isol-ated.. The hal ogen oxidant can:be
chlorine, bromne, chlorine-fgpomde, - . .5°hypochtorous or =~ - -
hypobronmous acid or nixtures*tfereof. Chloriné-bromde is a -
-5 However, if desired, the inte iate 6-hy H. . ' -
.. prepared by contacting the a pfgﬁfzft?}iffu?rﬁﬁighzg £ﬁiﬂn§i§3}3§feﬁiﬁ? :1 >
haloggn-oxndant.-’[’ he isolated product is readily converted to the desired gamma-
pyrone by contacting it with an additional equivalent of a. halogen oxidant and
~ hydrolysing the formed 4-halogeno-6-hydroxy-2H-pyran-3(6H)-one as
0 -desc{lggﬁg in smg_apphcatﬁon No..30759/77 (Serial No. -1, 3%,371). o
o  Thus accordine to thono ey -1 (Serial No. ; SR
preparing a COmplgﬁntdo otf :hg rt%s:rﬁglg?ei_ltl.on the‘?ﬁ' ls Pr‘f’_wd d'. ?' procggs __ftc.)_r

10

o
PNoNR . T - (m)

wherein R’ is’hydrogen, Ta'.lkyl of I to 4 carbon atoris; phenyl or zy - '
.1 18 hydrogen, alkyl of I' to 4 ) , phenyl or benzyl, R’ .
. _1_5 o hyd:oge__n and R'"" is hydrogen or alkyl of 1 to 4 caibon :gtomg, wh-icﬁl']domp;r{.i&sél: - 15
contacting a furfuryl alcohol of the formula (IT) in aqueous solution with-at léast T

one but less than'twé equivalents of a halogen. oxi ' rom chlori
;UL 1085 than two equivalents of a halogen oxidant selected fr -
3:' gifg :) l;‘e’a :E?{ g::;)bl‘g;nl(_lﬁ,_ : lf!ypggh_l_dt%i(l)sg acid, hypobromous acidPg:- frlllllxcilt'll?:s’ g
. cmperature o =50 to "50°C uitil the-reaction is substantia
20 . comgllﬁte and isolating the desired product of formula ﬁlﬁfmn - subs_tgg’ga!ly
_ € process is conveniently performed by dissolving the furfuryl alcohol in -
water or in water and a co-solvent. The co-solvent can be"\gavater-miscigleacl;i'ovlvl:tlelrrz-' '
_'Ilil‘ll(_mlS(ilble apd_ can be_ selected from a wide range of solvents such as C, to C,
25 a ?n_o sdor diols; C, to C,g ethers or nitriles; and C; to Cyp ketones or esterls. Thé SR
) preferre co-solvents are C, to C;alkanols and C,toCyy ethers, with methanol the = 25
_g(l;s Cc:rred solvent because of cost. The solution js kept at a temperature of —50to -
T Frqf;aably —10 to 10°C. To this solution is charged a desired furfuryl
Heohol - while simultaneously- adding’ -a-"halogen' oxidant’ (preferably --one

20.



comercially available gas. It can be prepared in situ by addition of

chlorine to a solution of sodiumor potassium bronde or by the addition of

br omi-ne to—a-so oR—o o6 otasstum-ehl-ori-de—16-- :

Hypochl or ous_and hypobronous aci d canrfe-corveniently generated in situ 10

by the addition of aqueous acid (HO, Herr]SCerr], HBr), to a SGHUt;%:)Of
p

the alkali or alkali earth netal hypoh:a,l'-i.-t e, e.g.- NaCCl, "KCOCl.. or -

Ca(OC )[err]. The preferred hal ogen oxidants, based on cost factors, &
chlori Mes’and chl oriné-brom de prephf®dd??n situ. A snmll excess of 3hal ogen
oxi danT” (Up J Qi hiii) RAME Y&E8H RixtFBYThE fendprrature ol BCreitiion hfktur@lid i NUM resul ts
one equival e{hgn intafne® lgegg;yc. durinqggl:x;ylfﬁenl?d?itionélf_al:%%?qmﬁ&@-@b@gk;gi'.ng to the
i nvention t hemmeyerEt Pyrefmably wmofed byidistillgtion aiterrpliisddifipnsgze eaigie t r eati ng a
conpound of %"ﬁé.h]:f__ gemasuad pf formpla (LD s 'P?'li‘tﬁ_d'hyf,ir ogen; azl:_l_(‘yjl' ‘of 1-to 4 garbon

: ; eh by n. anpy ¢ i Mg, -Horne-promidae,, - '
ggo ’ %he”yrl.ypgghlobrgg’?ﬁ hygg‘bﬂroﬁouﬂ%ﬁ‘fé’rﬁxﬁi%?gé ’thﬁgf%hlﬁneib; ide i%é?r bon ‘at oms or
' ommercially availablé gas. It can be prepared in situ by addition of chldrfaé fd a

20 wherein @'omusﬂ e sbdihm of tpbyabsiudd bpindeybr, byathd addition iof blvpdicogen or al kyl of

| to 4 car bowlwipoie sodiim h'ryd?g@siethlpaiﬂ(én_t of a. haql,égge'n oxi dant andl_,;(?'ati ng.
at 70- 160[.er r] Hypochiguonoanddwpelitemousadidean baceveri ted fnogfiu 3( 6HYY.one of
oo (1 1 ST T oy B G E R | pr par
by the net hophigen Wxldan ,agég&fl olg%Gﬁ abt@%t’|a&nclh_&_in_e:agd_ éiftori ide8. A furfuryl

al cohol is apwepiredinlsiu. Alsloalk ylcads etihdlaget Iiﬂd_aﬁli (ub-to.two equivalents) may be
hydr oxyal ky| ysed Buidfog ortimym aeshlfsdensfegrixsient Ty emplewedt with a strong ofdanic

acid produces tAlso dewrdiegitoghe inventionshag pyraneg of foymula () sambeund of
ol (11 E R e s PR R TRl ey be
prepared by ms or _conventional tr ar ment ? ¢ 6- hydroxy conpound w th.
the appropriate 30 anhydride in the presence of pyridine. In_the
proces#%f or preparing gamma- pyrones—efRf'ormula (1) froma conpound“of
formula (111), wherein R is a hydrogy group, the reaction with a hal ogen
oxidant is perfornmed as described above..The reaction >§)"¥re is then

heat ed as 35 WhereingRs isrmeshyd, qthyl or gh h‘%g%%"ggg ) 15‘}:& © &opendi ng
Application | ?,‘,’°:;.;{§5§4, rgg?ﬁ“{‘-’ g'r“r%%h goenPx ,gg %g%'{)% e?f_e%)téhydrol ysi s of
the formed 4- a{t\q&.- kdxy-GHpyyand3(6H)-ond oNoetnalp (Il whéteinrRe is alitybofitadi4at e. [ n the

pr oces<25f or pasﬁgmrat anrenaredy b mghod of MKﬂéﬁPi{ Spegification idound 25f
I, ; furyl ' 11 _ (1= o .
formi (11 FAREER IESaktebh St B R e o ccy
or 6- 40 produkddXite debirdd¥lalidxptdaipouit) & 6-deyldkpéonipsent of formula€HDE | ON- i nert
sol'vent sel ectheinf Roin—@ORA@ad RC. iacietllyl,'f:thwmr(phamil-cy'gytbpipfr.#m'md,cbacet i G aci d,
hal oger#®t ed sepvgatinngl t @eﬂ%"fghr%ﬁyﬁ{m‘hi@mpw&l HH e haweoprigleer 1] Po

Cerr] al kaﬁBlfyi‘a’{"tl L e Bl oADAli N ehhinb-pindsloblobhulls @) QAR S coisduad’s and ani des.
The pref er r edr $6muRNIE), WhereACRE isCa RyRIréky grétplkle Ractidn avithn®e hilegeal .  An

equi val ent ofoxidaniad pegformesixasdisseribed ablovea The pracijanipeixtursy ig tiep eated as .
chl or | . br ofeuEr=ym e Comige Sorimtotecrering NIRRT | o Yddeq
ertal No. _1,333,71) efféct hyd is . med 3-halo-6-h Xy=2:6-:
room t enper algif&ro ﬂg,, ke infermb&ael | O m-xture 1I's heated to 70- 160C. ,
general | y 100- 'ffl:ﬂ hlebi_‘ ')&fifortprﬁpaﬂingtd?amwmemfmgmma ® het%rdgsmfedédgamr pyrone
i i m mherein By ris ' y or an acyloxy group the 6-acyl or 6-
'S SUbSEOant ! %rkgzy-gl?-@!a%gl-&ﬁ% lss;I‘Fltl_rétlecgfi‘f;'r!I 4 reaction-inert solvent selected from 40
: acetic acid, formic. acid, trifluoroacetic acid, halogenated solvents, C, to C,q
nitriles and ethers, C, to C, alkanols ‘or diols, and €, to C,, ketones, esters:and
amides. The preferred solvents are acetic acid, formic acid or methanol.” An

' equivalent of a halogen oxidant such as chlorine, bromine, chlorine-bromide,

45 hypochlorous acid or hypobromous acid. is added at room temperature and the 45
reaction mixture is heated to 70—160°C.,- generally 100—110°C., until the
conversion to the desired gamma-pyrone.is substantially complete (approximately
1—3 hours). The gamma-pyrone may be obtained from the cooled, neutralized
reaction mixture on standing or by extracting the reaction mixture with a solvent

50 such as chloroform which yields the gamma-pyrone on concentration. . 50

With organic acids and other protic solvents such as formic acid, acetic acid,
other organic acids and alkanols that have not been vigorously dried, no
additional water is: added in the above described reaction. . However, with non-
protic solvents, water is necessary and is added for the conversion of the formed 4-

55 halogena-6-substituted-2H-pyran-3(6H)-oiie to the p-pyrone. When a low-boiling 55
solvent is employed in the reaction, it is preferably removed by distillation just -
before the reaction mixture is heated .to 100—110°C. for the hydrolytic
conversion of the formed 4-halo-dihydropyran to the gamma-pyrone.

. . The process for the preparation of compounds of the formula III and their .

60 conversion to gamma-pyrones. is illustrated by the following Examples. .. 60




1-3 hours). The gamma- pyrone may be obtained fromthe cooled, neutralized
reaction mxture on standing or by extracting the reaction mxture with a
ther pr OtIC soI vent.s
ds and al kanol S that

wat er IS nece_ﬁ ry

“..-- .
ov e

1s- preferably

rerrp:\r i : Z e oY heat "
100- ¥ L Ess S Ll Trﬁ rf ”fﬁf rOpyraM
to th / igHout ﬂﬂeadiiit&ﬁa'l" lfbtsbmﬂo as&ﬂjﬂiﬁtedl -
fornu agetrted x $Qumi diverethy) Pﬂﬂesxtrastwdsldusdrat ed by '
o : : he oil was chromatographed on silica gel and
) ethyl acetate( 1 o _give 4.8 in eﬁ clear oil which was
ctral data to be identical RH-pyran-3(6H)- .
Epapadr fadin S(MwwmeWGZHQbuhB(ﬁm{)@ﬁe Bﬁ agld bdrolysis - 10
0n212E973r{1961‘)1 tetrahydrofuran and [err]” water at
S[err] C. was-added k 241 VAhe 5009 -The tenperature was [err] at
5-10[err]C."throughou 128416l suam 1 Qi&loa)ytsmzv@sr ayliswsuagdbt.@. pH 5. -
[err] extracted with exdhydlgeawenaifb -‘(43*56)(1!:1 #); 4 ¥16.06t Hhyg); ldcelt6eBH, ®xt r act: was ;
dried and gyapor at ed to give-a yell owy 0|I he oi |- was chr.omat ographed -
silica gel and el utgd whilol opmaﬂrpefrqragreetﬁ%mmm@u ditholb) leforuie 4 1% of .
clear oil which was shown by spectral data to be identical w.th .
6- hydr oxy- 2- met hyl - 2H pyran-3(6H)- 10 oH- One prepared from
6- met hoxy- 2- net hyl - 2H pyr an- 3(.6H) - one cid._hydrolysis 10 [Tetrahedron
27, 1973 (1971)1. IR (CHCl[err] 3700, 3308, 1700 cnjerr]. NVR (CDCl[err],
[err]): 6.8-7.1 (dyildd @inpByrid &.1Re fordidH, d), 5.6 (IH br. s. exchanges
with Dlerr]O; 5.4-5.5 (1H d); 4.8-5.0(1H q); 1.3-1. 6 (3H; t)u :

Exanple 2 _ o - P5 - THe' et hod: of . Exar‘rpl e | ‘wa
repeated with a f urfuryl ..aI_cohoI of. g la [err] to-yi eld’ a corrpound
of the fornula [err] 7 wherein b s hydr ogen- or. ‘et hyl-.
20 Et hyl Cdm)ound'herbﬂl(Gl-miogérfh)etBﬁOO 3340 1706 .cni err] Hydrogen 20
conpound: IR (CHCl[err 3565 _3 . 1703 .Gr . Exanple 3 A sol:ut] on of
6- net hoxy- 2- rrethyl gﬁ? GRIMNT ). 340, 170 em™ Hn gl T

o Example3 e S

o A solutnon of 6-methoxy-2-methyl-2H-pyran 3(6H)-one (0 01 mole) in 20.ml :

25 _of-acetic acid was treated with gaseous chlorine (0.01 mole) at roof temperature. .~ 25

The reaction :mixture was then heated to reflux for about one hour, cooled to
room témperature, diluted with. 20.ml of water, the pH adjusted with 50% NaOH
- solution to 7.0 and the reaction mixture extracted with chloroform. The
chloroform extract ‘was concentrated to yield maltol which was recrystalhzed T
30 . from. methanol to. glve the pure product (y 6/), mp 159. 5—160 5°C. .30

e . Example 4. 7 ’
. T=1e method of Example 3 may be repeated startmg thh a compound of the
ormula . o P .

35 wherem Ris hydrogen, alkyl of 2 to- 4 carbon atoms, phenyl and benzyl R' is alkyl 35
: '_of 2 to 4 carbon atoms and _ o
) IR ___C R”

II :

'where R” is m'eth'jl, e.t_hyl-or. phe’nyl to yield a gamma-pyrone of fhe_ .formura

40 where.in R i§ hydrogen, alkyl of 2 to 4 carbon atoms, phenyl of benzyl. B 40



o5 of acetic acid was treated with gaseous chlorine (0.01 nole) at room
tegperattre. . 25 The reaction mxture was then heated to reflux for
one\hour —cooledto reemtehperature, di ed w 20 Of . WA
adj*dst ed with 50% NaQH solution to 7.0 ang ' O ;

Wi t¥ chl oroform The GhloFof orm extract was
whi ch was recrystallized 30 from.methe
(56%, np 159.5-160.5[err]C . .° 3D
3 my Re repeated starting with aigsssgrund: o
wher et RTSHyUrogem,  al RYT 01 4,LQqfk &
Is alkyl 35 the%&%d%fﬁﬁmﬁﬁﬁﬁe&“f
phenyl to yicelidladd ganachpyfrtbe bollowing selvénds: 1
hygdr ogen, alkyl of 2 to 4r09n§{cba9:{ﬁ atoms,--.p:‘ Siyl-or

o 5 methanol el 538 ST

5 Exaripl e 1 The net hod of etkbpl € 3 nmay be repeated w'i?

repl acing acetic acid wi t {etrabydrofefant he f ol | owi ng sol'vent OF

met hanol et hanol tetrahydtﬁﬁm ,ilg,f:nzene et hyl-ene gl ycol = . 7.

a{‘i weidoacet i c acid acetone.agcetonitidle

10 10 0 trifluofoa - _.
Exanple 6 The nmethod of Exammee 3 nmay be repeated w'th - cohparable:-results
repl aci ng, 15 chl ori n&ceifinitilenr omi ne, sodi um or potassi um hypochl orite
or hypobromte, 15 gaseous chl phipfs &rom de or chlorine-brom de prepared

in situ by thermodfithddor ERbmsloB aray BErepeatal @it asimiparablewesulti 1eplaging odi um br oni dd:
or br s ne tidorines withit iroming sadkiuth om ;lsg&mdbw"VV‘M° pep ;ﬁ ;- 20!
L3

' ] ] - it
N B ones e T EAr R e T T R 2o

[err] sodium chloride.
: WHAT WE CLAIM IS.— .
20 _ 1. A process for preparing a compound of the general formula _ | 20
0
“°ﬁ
W/ S07NR
R

“which comprises contacting a furfuryl alcohol of the general formula

LN on
R0

R

wherein R is hydrogen, alkyl of 1 to 4 carbon atoms, phenyl or benzyl and R is
25 ~ hydrogen or alkyl of 1 to 4 carbon atoms in aqueous solution with at least one but 25
less than two equivalents of a halogen oxidant selected from chlorine, bromine,
chlorine-bromide, hypochlorous acid, hypobromous acid or mixtures thereof at a
temperature of —50 to 50°C. until the reaction is substantially complete and
isolating the desired compound. ' o
30 2. The process of Claim 1, wherein a co-solvent is present and said co-solvent 30
is selected g’om alkanols or diols of 1 to 4 carbon atoms, ethers or nitriles of 2 to
10 carbon atoms, or ketones, amides and esters of 3 to 10 carbon atoms.
3. A process for preparing a gamma-pyrone of the general formula: E 2

0
o
R*~ 0" R’

35 ~ which comprises treating a compound of the general formula: 35

R 0"™R

wherein R is hydrogen, alkyl of 1 to 4 carbon atoms, phenyl or benzyl, R’ is
hydrogen, alkyl of 1 to 4 carbon atoms or '

—C—R"
I
10)




whi ch conprises contacting a furfuryl alcohol of the general formula [err]
wherein Ris hydrogen alkyl of 1 to 4 carbon atoms, phenyl or benzyl and

R"' 2 . 0 i n aqueous .sol ution .
with at |east one but ¢ - eﬂts of “a halogen oxi dar P
sel ected from ¢hlorine, br m .
hypobr onmous aci d ,or mi xtures: e rrpea | Oﬁm(lnlﬁﬂﬂm“gd ' @
until the reaction is substantizally 42 and +S aungt edes'red
corrpound\—?so 2.' The pr. ¢ int: Sis

present amisartTO-SOIVent 30 1.

4 carbon atons, ethRStRid dPEkdnfIESmaT ted b % one:
am des and est eitiohci® with edéh afahé ol engs; ng. a

gama- pyrone of the general r mul a: [_e reating
a compound, of the general forﬁﬂﬁ‘ .acid - .Ri's
hydrogen, alkyl of 1 to 4 car&ﬁihoatons phenyl ‘dr ogen,
al kyl of 1 to 4 car bon at ons ty[:ralp@rqfl}ran 5 Lo

1, 538, 372 _ °“zlz'[‘1° veop The met be
repeat ed ygth conparable resufrf“:,g,@gie%glaag acetic’ t hao
fol ow ng sol vents: form c  acastdamet hanol et hanol lenzene
et hyl ene glycol 10 ' acetonitrile trifl uoroacet'

10 acetone acetonitrile Exanple 6 Th%xﬁ?ﬂ{:l'@%d of Exanple 3 rray epeat ed

Wi th conparabl e resw héhsedtERGAIES by be repald Biith Bemjpiribic dammpaping di um or
pot assi umihy poc biiloriniet mtbrbrhy g,bsqdmnt @r potassiin dupesblesite lof }@ m de 1&r

h b deasprus shipdee. bramide op cior! fsi | ut
chl orine-brom H}&‘ig? egﬁbilqj(a)lutnon contaxm% s?ﬁm%qﬁpggﬁfpbﬂ '&N f a.sol ution

cont ai ni ngsodi 0 a so on 0 so umclorlde VHAT
VE .CLAIM | S: - 1. Arprocess for preparing a corrpound of the
eneral fqrnul a WHAT WE CDAIM IS:— )
g %0 _ 1. A process for preparing a compound of the general formula _ 20
. | o
HOQR'
0
R

_which comprises contacting a f_urfuryl alcohol of the general formula

' OH
g Rf"QY

R
~ wherein R is hydrogen, alkyl of 1 to 4 carbon atoms, phenyl or benzyl and R is .
25 hydrogen or alky! of 1.to 4 carbon atoms in aqueous solution with at least one but _ '25 '

less than two equivalents of a halogen oxidant selected from chlorine, bromine,
chlorine-bromide, hypochlorous acid, hypobromous acid or mixtures thereof at 2
temperature of —50 to 50°C. until the reaction is substantlally complete and

isolating the desired compound

.. 30 ) 2. The process of Claim I, wherein a co-solvent is present and said co-solvent - 30

is selected from alkanols or diols of 1 to 4 carbon atoms, ethers or nitriles of 2 to

10 carbon atoms, or ketones, amides and esters of 3 to 10 carbon atoms.

" 3. A process for preparing a gamma-pyrone of the general formula:

o .
R" 207 R

35  which comprises treating a compound of the general formula: o 35

oY
'R...'o R

wherein R is hydrogen, alkyl of 1 to 4-carbon atoms, phenyl or benzyl, R’ is"
hydrogen, alkyl of 1 to 4 carbon atoms or

_C_Rll
Al
0]
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