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The pyromeconic acid derivatives disclosed in United Kingdom Patent Specification
No. 1,057,446 inhibit the growth of bacteria and fungi and are useful as flavour and
aroma enhancers in foods and -beverages and aroma enhancers in perfumes, -
: . In accordance with the present mventxon there is ptov:ded a ptooess for prepatmg :
35 a gamma-pyrone of the general formula L : o _

35

wherein R is a hydrogen atom, an alkyl group of 1-to 6 carbon atoms, an alkenyl
group of 2 to 6 catbon atoms or a phenyl or benzyl group, which compnses teacnng
a compound of the general formula:—



wherein Ris a hydrogen atom an al kyl group of 1 to 6 carbon atons,

al kenyl group of

1, 505, 028

trifluofioe etherate p toluenesulphonlc aC|d 5 formc acid, zinc éhlonlde

are nove conpounds -and- accordlngly th j're”eht ‘invention al so- prOV|des a&J”

conpound of . the f
of 1 to 6 carbon

conmpound of formula.4: above IS prefe&
of the general: fornul [err]. whereifn.
wi t h hydrogen pe}” eip R is

an

2 to 6 carbon atons or a phenyl or benzyl group, which
conprises reacting a conpound of the general formul a: - 2

2 wherein Ris as
deflnednabove and R is alkyl group of 1 to 6 carbon atons,w th an aqueous
acid solution. The aqueous acid solution'used in the above process i's

pr ef er ab derived from5 sul phuri¢ acid, hydrochloric acid,

ormfornmula:- [err]. 1

" wherein R i's-an al kyl
at:ons. 4

bor on
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) o 10 The. internedi ate
Fs.epared by re-. acti-ng. a conpound
and R 'are.as defi.ned above,
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is chtorine or brom ne. Thus the |nveq
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- ‘The substantially anhydrous acid used jn:the above reaction is preferably fonmc o
acid, trifluoroacetic acid, p-toluenesulphonic acid, methanesulphomc acid;  citric acid,

. oxalic acid, chloroacétic- acid, sulphuric acid, hydrochloric acid or phosphoric acid.
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The. mtermedlate compound 1 may be prepared by reactmg furfural mth a



As used herein, the term"al kyl" neans both straight and branched chain
al kyl groups containing fromone to six carbon atons; the term "al kenyl"
means strai ght and branched chain al l(F\n\I| groups cont ai ni ng fromtwo to siXx

——carbomatrons, the 10 term "ayrl ™ “denotes a nonocyclic aromatic

hydr ocar bon of six to eight carbon atons; 10-and the term "aral kyl"
enconpasses .al kyl groups in which aryl as defined above is substituted for
a hydrogen atom The reactions involved in the present i nvention ar £
|IIustrated|nthefoIIovv|ng react.i nsscherre 15 3. Y]
[errly - 1,505,028 - PP A as det i above

and “X°TS ﬁ.g%rhrl&g&ft ob iNjotiula RMEX rwistinaR ds; as I Fehydr ogen,
~—alKyl, ar ydnlorisd érchryshipe. ar al kyl . Fi.nal Son of 2Rubiehte@gen, . al kyl,

al kenyl , ar y|Thua|t13§| %;m olwes a P;g‘;ssoff°§te%sglfgﬁ‘;£§,g furfural ‘as tR=Eitibyr omgconi ¢ aci d
20 R=CH] er sy gapmgpyoney e five) taw Ghakeyial whiiht o |preprred FUEt i on >of
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i nter medi agroups cf om O infr 'FrofE aﬁcutx.casbodetmﬂ El!ed 25.in United
Kingdom Pat;émtf;%gﬁg “;? ?&ﬁig‘%ﬁm ,mu%% 3915 (1952) .
The $¥nt hegiSew Omm”bbames aliyligerupthignefich asyl 48 Y®ann 16, 231
(1935) . Theubstirered foomhydspgencpte®h| or i ne | bieskeld Gn B! fotiiingi s di scl osed,
for exanpl e, Il'bF ‘éd‘?@ ot BEeesh, nogggehcgj?l(a@atlon No. . 595041. It has been
f ound that“t’ff’é’ *  reaction of rintermediate 1 with chlorine in an
al cohol i ¢ sol vent at a terrper e fr g 30 -7 t ogRb0[ err] C gives a clean
conversion to thefd @ wi t h £ he Mgy by- product being -
neutralized by a k@ c'ﬁo“Ch mmnlquctrglgg;g ohate or other alkali
net al . base. The prc?cess of -t he prfesent |nvent|on redults in yields in
excess of 90%. 35 . Internediate. 2 (R=CH err]) i's described in Acta
Chem Scand.” 9°17°(1955); and 35 Tetrahedron & 1973 -(1971). 15
| nt er¥edi ate 2 (R-CH[err]CH[err]) i s a new.coppound whi ch may be nade by
met hods al'ready desgribed. The reaction of infermediate 2 with a. strong

organic acid i s noyel /and..it duces the red 6-al koxy derivative 3
direcdy --in high fielfd ﬁfytgoav id tkh&/ﬁzo)rna - tion of the ,
cor respondi ng hyd ‘Fl;@ Splo 1stable to further re- 40

actions. Internediate '2 iIs contacted with a substant i-al | y anhydrous acid.
~ The pre- sence. of a.protlc sol ¥ent such as a#. al cohol or.a smal | anmount of
- water i's. actually benefici al . Followg Qisre - the product in a
~state of purwlmymsl!umtdab'lﬂe BoG S er nedl ate 3, is separated
fromthefacid gedi um by con e.qﬁgypnal extrac- 45 tion techniques.
Al t hough form F‘gﬁ'ﬁ‘ﬂ%@l fl uonanﬁidge;,alkyld lred any acid with 45
4 Final Product (5): R—hydrosen, alkyl, 20
4apm of 4or bel ow wi | I dlate2tothe desired
‘internediate 3. O her ‘sui t apL: Bth{d ﬂmwls I ncl ude p t ol uenesul phoni ¢
aci d, met hanesul phoni ¢ aci d, ci tric aC| d, o a,l I C aC| q@ﬂ,{ &E Proacetic

o g T mﬁ l'o

aci d; suitabl e THenictidn dcﬁdstal ric acid and
phosphorlc adesagibed o . er ykgﬁ%bdﬁalfsz&c&ed 25%nd

" Dowex2s 50W al s ' ahArﬁyerG—heme mg; oggﬁoowex"

5 are regist

' reacti intermediate with'chlorinemanalooholic solvent at a temperature from
» —70?nto°f5(1)%tér§1:‘;au: ean conversion to the desired intermediate %o with theol-t}gr
by-product being neutralized by a base such as ammonia, sodium car! nﬁe e?:rcess !
alkahmetalbaseTheprocessofthepresentmvenuonresﬂtsmyxelds |
. %, termediate Scand, 9,17 (1955); and 35
- R=CH,) is described in Acta Chem’ ),
» Teirahedoon. 27, 1953 (197% Totermediate 2 (R=CH,CH;) is @ new compound
which may be made bymethodsalread described. 1 and it pro-
The reaction of intermediate 2 wuh a strong orgamq acid is novlt:.‘s nd forl:na-
duces the Jevd Salkoy dcenins 3 Gty 1 M) YO B S e o W0
40 "tion of the corresponding roxy derivativ i e s acid. The prc-
actions. Intermediate 2 is contacted with a substantially o The poe
" sence alcoholorasmallamount___wa__terxs_ ally
bem:iicgfala g;ﬁ?:::?ﬁ: :;ch‘;u::’aae product, in a state of purity smt:a,l'.!lem.ﬂfoerx :(;x;:
" yersion to intermediate 3, is separated from the acid medium by conventio iyt 5
45  tion techniques. Although formic and trifluoracetic acids are preferred any



The epoxidation of internediate 3 to the epoxy ketone 4 is a novel process.
The internmediate 3 is dissolved in a suitable solvent such as water or an
al cohol, such as isopropyl _alcohol or nethanol A base such as sodium

bi carbonat e or sodi um hydroxi de 10 i s added foll owed by the addition of
hydrogen per.oxide (30% . The desired.inter- 10 nedi ate may, be separated

by conventional extraction techniques, and is suitable for rearrangement to
the desired pyrone 5 without further purification. The final rearrangenent

of thegeppxy ketone 4 to the gamma- pyrone 5 i's novel and proceeds in:-
good y| aﬁd purity The inter . '-0 L2 _ 4.
medi um art subseqaeKa of 4 ot belavowill shaved dntedmestiateR] togmrdmlrepynmdrﬁe B.SOtbérf ected
by con- 15 venti m@o&%ﬁfﬁé}oﬂ i st%& FP‘(FS - : pur e
ganma- pyrone: rray% I gﬁmc dch as

i sopropanol 5 net ha;mohnakxwwralso aymateqﬁsxo tmu&aysmeaﬁéﬂaénda@odex“such 5as
sul phuric aci d or aileyeyiscedd| 'DuadecMagk i-s the nost -conveni‘ent. reagent for
converting intermedi Ebteenaﬂésao plojptgreediage 3tt%GE‘§VM@Pﬂ2‘G“n0VdP PFa __epyrone

mey be produced b ?ﬁ 103 s i o0t s o B 00
chloride’ or 16 i n: - tsed ffwea@, Aﬁdm&h of Eydl:@&x PeEsxide 30 IThet Fesindd Q{-—l i te'lo.
@gaction’ ®choiques,sand-is suitablé for

GC- 120 or " Dowex" nﬁdiw4maylbys cungpational
p-t ol uenesul phoni E=uEEe W r@f‘ﬁ‘lﬁ@& to infernediate 3
(R=CH err] OH or RzGH """ m&ﬁg ﬁﬂﬁ:%éghydrate
G\fbeld . 1975)15
These conpounds mmymtml cmulﬁmtﬁ@dortmracno :edmd]uaté‘he pMaa@ppxmhaﬁyMere
R=CH err] OH or CH ‘F’P t-. ' &t opRoy pappl, % ?1 kyl) may
be converted to st&% 0 A At esiEa No.
1,033,511 onp Angey ' iRl yﬁst acldssuchas um idawhague,ExamiDes
illustrate the i nmnbhlmea)naﬁntttradﬂwdﬁeby gcidicvibn cling suchras) “As@iRrlin® GE-1200r ned.
EXAMPLE 1 To a 3 gi'éc‘?" 718N 9F, 8 SEPng egeanis gk srch apiertpluesesyigonic i & § rr i ng
bar a jacketed ad bl NBheed B ThidBtARAB L@ﬂéﬁ:%&cﬂ@mpmer vvere
added 22.4 0.2 om carbohdcatt Béude @F Chapmical
met hanol -and 21. 1w%a‘!(§20(1275)rﬂl'h se'@bmwsudsm@ammdeo mmdmhﬂsaﬁ\mduﬁé vvas

led to O C St ot N
gg?utel ono vvggr{Lelg, %mﬁ%g{%%)‘ co;'ag?%ferfymﬂl on’ chI orine

(11.0 nm, 0384 nol ) Mhe féwinyBampléditustiatel ickiei iventivh afchihe aiier inashichdningyol | ed0t o
keep the react i onbe @erframesk ur e under 40 errlC __The addi tion required about .

2 hours. After 40 t ddi e fure was. s dat -

i ce bath- tenperat qa&mﬁ m@?munﬁlhﬁém mdéﬁ?m FIs QAT C%ﬁ?ﬁn 2 %Brgﬁd; room

t enper at ur e.35The rof Satdrinkdidge $I(R&QL);Vaeo ol k meﬁdm,\ iﬂaameg klmmbl) tbﬁmained in3

vacuo, the resi du@atbmmmdphas_ nitong 7was coded o (93G s gestpne; hatt

as a final filter .t 4 J¥as. Fep..

desired dinet hox;&,efi V) l’te,}{

: The ot lor g
be 45 . wsed Withehaiditiod, ulietdmﬁonpnﬁmdelmbmm aﬂtoe batlh_tempeta:he fdlastm:hdted b4
76-78[ err]/5 nmm [ Badthen ; tTheq X il

(1955)]. [err] 50 AR, _ _ 3
intermediate 1 (Rukd ddsiged |, N idReln o @R=2CH{, HOE CHY). 2 Qitkclal - _.
80-82[err]/55mm [ ammwtjfuﬂ:empuﬂwwoaroe&rm lewnlIh&?lﬁx._(?&Q?&Y} mn55104— 45
EXAMPLE 3 10 ‘*/10—-11 mm, Acta, Chem.. Scand. 9; 17 (1955)]...- ;
met hod of - Exanpl e 1. ,0AS.. r.ep_ee.lt ed Wi :_h_ll nt er m_edr_ate 1 (R-CH[er ]"'CH[err])

to yield internedi ate R‘ ._CI-&err] H bf__'p___ 2102 _’er,r]/lO mm
- 5522° . 811 e
50 5534 804 .'5.0
The method of Example. 1 was. repeated with intermediate 1. (R H) to
“intermediate 2 (R=H, - R’—GHS), bp so—sz /5 mnt [71°/1o mm, Tetrahedron
27, 1973 (1971)] _ e
55 . EXAMPLB 30 o 55
' The mcthod of Example 1 was ‘repeated. with mtermedxam I (R-CH,CH;) to
yxeld muermedxane 2 (R--CH CH,, R"-—CHs) bp 102"/10 mm. o _
60 oo Calc’d for C9H1ao4 5750 858 e 60

Found 5739° 859



Anal ysis: - 60
60 [err] 5 1, 505, 028
5 EXANPLE 4 The nethod of Fynm'\I e .l was repeat ed usi ng internmediate |

~ (R=CH3) replac- ing methanol Wi t h |sopropanol to yield internmediate 2
[R=CH err]; R =CH(CH err])[err]], b.p. 62 64[err]/0.05 mm 5

EXAMPLES r 5 The net hod of Exarrpl el
may be repeated using brom ne instead of chlorine * using interr el
to yi-eld.internediate 2 where R i gfogen met hyl , ethyl, hexy_L) yl,
benzvls vyl l.lut a-e-x-e-n-y-l—a-nd—Rhl—s—nﬁe{-h-y-l——et hyl,
|sopropyl and hexyl : EXAMPLE4 - EXAMPLE 6
T X0 In a small &‘5@ E}o\}igé g@é@ F%ﬂ@:iﬁ“&_l e and ni ckel
cat hode wenf® i PRt i FRAnor 6' adoncentra"t d sulfuric
acid,. and 112 g ( 01 rml) of - ernmediate 1 (R=CH err], R =CHerr])
- and the sol Ut ifap R SPRIER P i) bEGE hlhd o qustle LOEN carri ed
out using ausiatlimErinedisé at ag%lfd/amm 35here R is hydrogéit tniethyl\efhyl, ed Resear ch

Cor por at i orhekghdehenyB bénzyln sinylulrbuwenyks ellyl trgl Blexényle andaR’ is mdﬂlyl;@thslt ant current of
076 anper essopmpyidpd Besyloaction time of 30 minutes, the reacti on was poured
intoreater and the product 2 (RIGHAMPIHé R CH[err]) i sol ated byie;a chl oro-
formextracti dn qoﬂnﬁéledm glectiPlytis v wbbayd!ersecarbnsmv#laad niCbeltcnhqdedescrr bed in

United Ki ng%ﬂ%%ﬁd%;m ﬁi bz gc acid
replacing a electrolysis AEirritd J;b‘:t‘xs tiddt [galvanostat
20- EXAMPLE Frm'E&tm mpplhd dﬁ Madyl 5B rn&ﬁﬂﬁﬁtedt\mt&hvmher meed ate 2 to
yi el d interconsany t of Wﬁemeerﬂ C_Iglmmdmshh reagtiopny| | benzyl ,
oot o R e AL B i B Whom an
hexyl . 25 Kingdom Patent Specification No. 682,736 with sulp! hunc
25 Ta@oa 2- | bromide a8tha Enm;wndbottomflask equi ppe mfh a magnetleostl rrer,
drop- ping funnel and a thernometer were added 400 ml of formc acid and 20
‘m  of . net hanol echdd! it & ' evgmatzﬂgﬁ%g No fiermediate 2
(R=CH err], ma;'mﬁ ]gxﬁ%éenm heayl) byl mﬁ?wgehﬁ" . The" dropwi se
addl tion regud Yeedeny and Rmswxyl,%propyl and dagl, r eacti on was poured inaliter
Wa%er and extracted 3 -tines O M . por- 30 tions of chl oroform
The nmbi ned c r t car bthat e
aqueous sol phk %ﬁaﬁr& %ﬁmﬂmm"! nWa gﬁ“ﬁ%ﬁg’@%wapor- at ed
to a crude - ,'tﬁhﬂlﬂ‘bth‘lﬁs éﬂg?@d&d;sdﬁ&tﬁﬁﬂemﬁ%@Z(l&ﬂi[ﬂ#@HgR =CHerr]) as

allg;ét br o) mlgo b gl %g@g or distilled
at 2 'mpre oyl hedr 27,

ons chloroform. om 4 Washi Oiwaihied With a
1973 (1971) bicarbonate aqueous solution and withIBtink,F luﬂ&t ' vﬁir-Examﬂ e 8 was
repeat ed w sted a)rvactrmtgcmkl of 176 a1 (REA) dtlﬂetﬁedxﬁ:}l(R:RCH ))as b dighti el d

i nt erjredi at EWS“ %mmmﬁmﬁegg@@gg ed[“V mnBRT"%rr]/%'S mm

Tet r ahedr on®2%, _
- EXAMPLE 10 EXAMPLE9 40 The nmet hod of Exanple
8 was repeat edThs mtrhodmfeﬁmnk &tves cinte: r]) to yield

i nt er nedi at €1§23f[?"€:l:iﬂ:@r ﬂmn @3, s GHTH’P hemsa jﬁé o é¢T] /14 mm

10 EXAMPLE 10 40
‘' The method of Example 8 was repeated ‘with intermediate 2 (R=CH,CH;,
R'—CH,,) to yleld mte:medxate 3 R=CH,CH,, R’=CHs), b.p. 79-—80°/14 mm,

_ EXAMPLE 11 ~
o The method of Example 8 may be repeated with intermediate 2 to yield inter-
45 mediate 3 where R is hexyl, phcnyl, benzyl, vmyl ‘allyl, l-butenyl and l-hexenyl, 45
: . and R’ is isopropyl and hexy

_ ' - EXAMPLE 12. '
The method of Example 8 may be repeated, with comparable results, teplacmg )
. - formic acid with an organic acid selected from citric acid, oxalic acid, chloroacetic T
50 acid, p-toluenesulfonic. acxd, methanesulfonic acid and trifluoracetic acu:l ' . - 50

EXAMPLE 13
In a 3-neck roundbottom flask equipped with an addition funnel, low tempera-
ture thermometer and sumng bar was prepared a solution of 5.0 g (0.029 mol) of
' -intermediate 2 (R==CH;, R’=CH;) in diethyl ether (10 ml) and the solution was
55 cooled to —40°C. To this solution was then added dropwise 1.6 ml of concentrated 55
sulfuric acid and the black mixture stirred for 5 minutes at —40°C, poured into water



EXAMPLE 11 The nethod of Exanple 8 nay be repeated with internediate 2 to
yield inter- 45 nmedi ate 3 where R is hexyl, phenyl, benzyl, vinyl,
allyl, 1-butenyl and 1-hexenyl: 45 and R_is |qnnronvl _and hexvl EXANPLE
12 The -net hod of Exanple 8 may be repeated, with corrparabl e results,

repl aci ng formc acid with an organic acid selected fromcitric aC|d

e

oxal i ¢ aci chl oroacetic 50 acid, p-toluenesulfonic. acid, -
net haneSuI_ic acid-and trifluoracetic acid. . 50 EXAMPLE 13 In a 3-neck
roundbot t oXf

‘ | ask equi pped with an-addition funnel, |ow tenpera- ture™ -,
t her nonet er aﬁd—st—n-x-u-ng—ba-u_mas_pue.p&ea‘éﬁnglnf'm af 5. 0. g (0 020 rm|5
of internediate 2 é:ﬂzth‘b-l[daireq mehedﬁtd[.ﬁ(R:]:qu;,rR’émmiydlatatltyethe ﬁni:ihodtbt)E:and t he
solution was 55 ~ amp. Iedt rr gegﬁaaei t|o (F;]n added
dropwi se 1.6 nl ofy g}} & _ ®Bure
stirred for 5 mnutes at -4 poured into water
1, 505, 028, . 5 m;AMpLEﬁ;and t he deS| red '
internedi ate 3 (R-CH[ Eola dr;RHasEH[lseadde]d)IOSsphst(e.do‘M m&mbdiﬂeaf(REK:H,,anpl e *
8. Substantially tgﬁe:% %‘)ﬁ % PERE e m{%ﬁcm mol) rgtl)% acid \_/

wi th hydrochtori-c Id e reaction allowed

EXAMPLE 14 10 for about 2 hours The reaction mixture .was poured in tg %at m |g§@% was 10
added 1.-05 grans (m&o&m@lthhahlom&m

offteftiatiét-to yield 0:90 drats
di ssol ved in 20 m gmg%ﬁmg%&'al hase ogt&lswh@o@p@obet@sn@fdeatr]c
Then 0.5 g (0. 0059 rm%%ﬁg SAmple, SRS pusiied, by 828 shromatogsapy 3 hp| ) of
30% hydr ogen per oxi deAIyAFre added, and the reaction allowed to stir at room -
tenperature 3 - for Yabout 2 hours. - The react icon migiture was poured inko
100 M of water and the =~ 10 watsd. €tCHGOed wsids chbsr of orm foll owed by
concentration to yield -0.90 grams (77% Beundnt epH¥i aé®? 4 (R=CHlerr],
R =CHerr]) .as a yel | ow oi-l which coul sfsllled at -70--90/ 3 mm An-'
anal ytic sanpl e was -Diel héuiRd ob Bxiipf 1@&%%&%& YIRSH, it5—cn,) o
C - H 20 to yield intermediate 4 (R=H, RR&=CBEJ.C' d. for CHerr|Qerr]: 53,46
6. 37 Found 52.90 ..  6.27 EXAMPLE 15 The - nethod of Exanpl-e 14 was :
repeated with i nt er meAfElEY 3 (R=H err] -R CH[errL.) ZOH - to yield
|ntermad|ate4(R-H R CH[err])Calcsd for CH,0,:. 5000 559 :
20 Anal. yS|s ' . Calc d.. for ( H[eFuu]ﬂIerﬁqw 580.00 . '5.59 Found:
50.09 5. 8 525 R ' ~ EXAMPLE 16 o
25 The. &t hod of Exa e 14 WaSp L. & _31 ch[
(ReCH eTr]CH err] R=€hasy %E’{’S --gunummumy err]CHI’err]
R CH[err]) AnaIyS|s o .

N

Calc'd. for C[err]H[eﬁW!ﬁerr] 5581 702 _0
Found: . 55395 1 7.04 EXAI\/PLE Tlg‘g cﬁebhod 5&1 Examt)le 14 may be 30
repeated wth. |nterrred|ate3to y|eI ;_ 5595 = 7.04 ' _

EXAMPLE 17 .

ThemethodofExample 14mayberepeauedw1thmtermedlate3myleldmner-
* mediate 4 where R is hexyl, phenyl, benzyl," vmyl allyl, l-bnnenyl and l-hexenyl, S o
35 and R’ is isopropyl and hexyl _ 35

3 E'XAMPLE 18 :
“To a 75 ml flask. was " added 2.84 8 (0.02 mol) of mtermedme 3 (R—CI-L,
- R’=CH;,), 10" ml of water and 10 ml of isopropanol. The solution was cooled-to _
' 0—5°C and the pH adjusted to 7.0—9.0 with 1 N NaOH. Then 2.1 ml of 30%
40 hydrogen peroxide was added dropwise, with NaOH also_added as.necessary to.main- 40
. tain constant pH.- Coolmg was necessary -to keep the pot temperature ‘below 10°C. - .
After the addition of peroxide, the reaction ‘was. stirred ‘at 8-—10°C for about one -
hour, poured in water and the solution extracted with chloroforny. ‘Solvent removal
. yielded 2.99 g (94.5%) of the intermediate 4 (R=CH,, R’=CH;) as a clear oil. Co
45 Reaction temperatures above 15°C and a pH’ ‘above 95 or below 6.5 result in Jower 45
yields of intermediate 4.. - : :
Substanually the same results are obtamed replacmg 1sopropanol wnth water

EXAMPLE 19 | |
. -To a fask mthamndenserwasadded 3.7 g (0.023 mol) of lntermedxal:e 4 :
50 : R—-CH,, *=CH,) and 50 ml of 2: M H,SO,. After heating this two phase solution - 50

for 1.5 hours at reflux, the reaction mixture was cooled, adjusted to pH. 2.2 with
6 N NaOH, extracted 3 times with:100 m! volumes of. chloroform and the combined
solven_t extract comcentrated to yield product 5 (R==CH,, maltol).-



medi ate 4 where RS hexyl phenyl benzyl, vinyl, allyl, 1-butenyl and
1- hexenyl 35 Wyl and hexyl . '
35 EXAMPLE 18 To a 75 m added 2.84 g (0.02 nol) of intermediate 3
(R-CH[err] ‘R =CH err]), 10 'm of water and 10 m of. i sopropanol. The 12
sQlutiion was cooled to O- 50C, and t he pH adj usted.- to 7.0-9.0 with 1 N I;E

--Then--2.1 m_ of *30% 40 hydrogen per oxjsdso28as added dropwi se, with

-'7-';:2"_=:a1 So7.added ‘ad necessary to—we Ot I aonss ant pH. Cool i ng was

oL Lihéatell Iwfith id¥brnRdiatk RewiebdR tis on of
68 rvrnbg: 1ftmrenyl rodit1-hsxeaylh aud |
oto\metdhprecmof shere B sdydee® .

" necessapp to keep the ot temature pefiy
per oxid&} the reagl] @vﬁ’?ﬁ%ﬂaﬁe
pQured in water §Q2hy|;

renoval yielsded 2. e&gx,gex(y bc)fzyl,tﬂlala Pﬁf‘ei‘ﬁ%‘ﬁﬂyhf"é Yhexeofle cryerr ],

R =CH err]) as a clear oil. 45 O PR Arenperat ures above 15[err]C
and a DH above- 9.5 orp beley b wheddnSpttsburd Wey addéb3.96 gl(d.az ml)roﬁtxetr di at e
4. Subs ially :Hﬁm m;,rlgtﬁcﬁg)anmm o déer@paéﬁhﬁg g’gew th

wat er . AMPLE ‘19 heguechtof 1401608 foi1-aZ b dhitsnfoolingsthe fagigs 32, nol o
of internedilate 4 B@mple 19 wiyiekipaliptR=CHakCr err]) and 50 nl of 2 M

Herr]SJerr]. After heating this two pRaseLgod2uti on 50@1‘lor .5 hours
at reflux, the reacti-ff gkt Exabipies 49 ahd ) mayl %' 6 N '
NaOH, extracted 3 ieplacasy snlferdc at@Owitd hyderichippicsacidy %Qélﬂ‘?xo%ﬁ e ¢ e conbi ned
sol vent extract concentrated to yield prQeste & (R=CH err], maltol). }
1,505, 028 ﬂask was added 158 g (0.01 doby\WPlifterddidfnet (B ﬁ%is of 15

Exarrpl e 19 ngy be Reg \25 tol dfr&mﬁmidﬂméb&%@ref Rrqngtrif) 'E)g‘ ate, thyl,
hexyl, phenyl, benatr, snaidgyfbr 24/hauss at t ' el is
_;;--.:met hyI et hyl, isomith ‘L‘m'ul &é edierhydhr ogen,

~ 57207 ethyl hex J,,.-, aah hmc Hdmd;)tinc cﬂledklﬂtnanyil tetgaehforide.
1- hexenyl . MPLE 0 a 50 cc V\heaton pressure bottl e was added 3.16 ¢
(0.02 nol) of i nter- WHATMWE LAMEGH-er r éfe“lk%m% .cc of 2 M
Herr]SOerr]. The ve%-sélpf%ﬁgf‘gé’é‘fp ah é’f’mﬁe 60 for 1-2 hours.

After cooling, the reaction was processed in 10 Exanple 19 to yield
mal tol (R=Cll[err]). EXAMPLE 22 The net hod Jof Exanples 19 and 20 may be
repeated, with conparable results, replacifhg Bfuric acid with

hydrochl oric acid, Dowex 50W or Arrberllte GC . BEXAMPLE 23 15 .

To a smal |l flask was ‘added 1.58 g (0.01 no of interrredi ate-4 (R=CHerr],
15 R CH[err]) and 25 m _of benzene foI | oyed: b O in Lalkedyt UOT i de
etherate. After stiw Rf‘bF S [Efz%l d‘pfwﬁiﬂ?mmmdnenove@
t he residue e%?tract tgrfmnuap the chl or ormrenoved to yield
mal tol (R=CH[err])." Su stantlal y the sanmg results are obtai ned when boron
trifluoride etherate is 20 repl aced '
formc acid, zinc chloride or tin tetrachl
A process for preparing a gamma-pyrone of
wherein R is a hydrogén atom. an al kyl grtadupo‘of®1 to 6 carbon-atons, an

t ol uenesul foni ¢ aci d,
20 WHAT VE CLAIM IS - 1
eneral formula:- [err]

“igl kenyk 25 ' roup.of 2 to 6 carbon atons or a phenyl . Qr |1 oup,

WA chycorrpr i ses r gauheip oGO0 R 2'0R adil gfouf BT 6 Sikbol 3RmY lwl" OUP

o an aqu us acid solution. 2
30 A process according to claim 1, wherein the acid solution is derived from

hydrochlotic acid, boron trifluoride etherate, p—mluenesulphomc acid,
' ;Ldr?nl}:rfmfdz’mcﬁchlonde or gg‘tetrachlonde
3, A process according to claim 1 or 2, wherein the gamma-pyrone of formula
. 5 is 2-methyl-3-hydroxy gamma-pyrone. .
35 . . 4. A process according to claim 1 or-2, wherein the gamma-pyrone of formula
'S is 2-ethyl-3-hydroxy-gamma-pyrone.
5. A process according to claim 1 or 2, wherein the gamma-pyrone of formula
§ is 2-vinyl-3-hydroxy-gamma-pyrone.
6. A process according to claim 1, ‘wherein the compound of formula 4 is pre-

40 | pared by reacting a compound of the general formula: 40
C
ﬁ §
Rle” o7 TR




a conmpound of the general formula: - [err] wherein Ris as defined above
and RI is an alkyl group of 1 to 6 carbon atons with an aqueous acid
solution. 30 .. . 2. A process according-to—claiml, wherein the acid
solution is derived from 30 sul phuric acid, hydrochlric acid—beren
trifluoride etherate, p-toluenesul phonic acid, formc acr d, zinc chlori
or tin tetrachloride. 3. A process accordingtoj j ﬂllﬂmelnt 3
gama- pyrone of fornmula 5 is 2-methyl - 3- hydroxy 1
4. A process_according to claim1l1 or 2, X‘,’ﬂ%ﬁén t he gama- pyrone of for7rru a

35 5is 2- = jt.‘yrcr:e. ~—pf-oeess—accordrmyto-tHar Tl

Hig !

or 2, V\herel n the r of o

2- vi iyl >3- hydroxy m%‘f 'a%ﬁ? ﬁ;@i fj,é’ﬂ’ ;ﬁn wher ei n
the conpound of fR dtiy1, MioPropyt Uind hexy pk&lu&g ek 'R iR h und of
t he general 5f or rrubtayl, hexyl, phenyL benzyl, allyl, vmyl, 1-butenyl arid) 1‘bexeny}. * C L ™

S 7. L&gs 505, 028
7. EXAIVPLE 20 The r’re-&-glgdzs fcc%% gﬁw gtlg ok NisShAEdi ate 4
et S Rt s R i s R
an an to t tes o nvex P ¥ ig
product 5 V\%’ere REfa@ple 98%@%‘“’19 (R"‘:I‘*'ﬂf ethyl, hexyl, phenyl, benzyl, 10
al kyl, vinyl, 1-butenyl. and:1-hexenyl 5 EXAVPLE 21 To a 250 cc
Wheat on pressure bot Themibd @ achld. 136@%&9& Peptaled Ot ShPhrablRElAL € 4
(R=CHerr], R: mmmgwmwwm:mm DG W pr Aiphality §43E0. was
seal ed and heated to 140-160 for 1-2 h % cooling, the reaction was
processed ags in 10 o o sl R s Ladzacmlge ) O hBRCHkE'd Id=cr, 15
10 EXAMPLE 22 The R CH()ing 25 adfbessne 113 rd’neﬁﬂﬁin ethithte.h
conpar abl e resul t &ftey cflh%;;4 MSfangE'tQ,ahﬂ adlvmtmhs the gesides extraated - Dowex
50W or Anberlite &b EE"-E‘S"’%’?;WW& to yleld gﬁx@)flﬁsk was added
1.58 g (0. 03 mol ) iacadr&“ar oA L G 2o, siee. Chlorkid eRtois and g5 .
m of benzéne foIIovved b of boron trifluoride etherate. After _ :
stirring for 24 hourg’i’gt Y@CCLM%I%ﬁvent was renpved, the residue
extracted with chl or BfOPHFesSig. pf‘ﬁ@“éﬁlW‘B?‘Pﬁ‘r‘ﬁﬁ’%@&“ﬂé“ﬁ“@fﬁ mal t ol -
(R=CH err]). Substantially the-sane resultos are obtai ned-when boron
trifluoride etherate is 20 " repl aced thptoluenesulfonlc aci d, _
formc acid, zinc chloride or tin tetrac ce. 20 WHAT VE CLAIM I S: -, 1.
A process for preparing a gama-pyrone t eRgener-aI formula:- .[err] -
wherein R is a hydrogen atom an:al kyl grgdp of 1 to 6 car bon atoms, an
al kenyl 25 - group of 2 to 6 carbon atoms or ag en or bewl group, .
IO i

At ?ydgn {Jﬁﬁ:ﬁl err] 25

whi ch conpriges regbitl
wherein R i S  as dg bon

atons with

ﬂ’l@ g&ﬁ riinila ;20
0.

Rio” o7 R

wheremesasdeﬁnedabovede’xsanalkylgroupof1w6cubonammsthh
~ an aqueous acid solution.

30 2. A process according to claim 1, "wherein the acid solution is derived from 30
sulphuric acid, hydrochloric acid, boron_ trifluoride etherate, p-toluenesulphomc acid, '
fornnc acid, zinc chloride or tin tetrachloride.

3. A process according to claim 1 or 2, wherein the gamma-pytone of formula
A 5 is 2-methyl-3-hydroxy gamma-pyrone.
'35 .. . 4. A process according to claim 1 or 2, wherein the ‘gamma-pyrone of formula 35
_5 is 2-ethyl-3-hydroxy—gamma—pymne
5. A process according to claim 1 or 2, wherem the gamma-pyrone of formula
5 is 2-vinyl-3-hydroxy-gamma- -pyrone.
: 6. A process according to claim ‘1, wherein the compound of formula 4 is pre-
40 pared by reacting a compound of the general formula: 40



an aqueous acid solution. 30 2. A process according to claim 1,
wherein the acid solution is derived from 30 sul phuric acid, hydrochloric
acid, formc _acid,
zinc chloride or tin tetrachloride. 3. A process according to claimil. or’ 2,
wherein the gamma-pyrone of formula 5 is. Zmdrcﬁ‘gam pyrone

35 4. A process accordi ng to clai mmmwﬂ mmm
ga pyrone of formula 35 5 is 2-ethyl- l I)ne 5. A
pr@s accordi ng to claiml or 2, where| n tHe §anmha-byrone of forsmula 5 is
) 8_ . - Bcoss according to claim 18 wher ei n
t he Corrpoundvhétﬁmfmm'aaréasl zfeﬁ:&ﬂenclﬂlﬁxl with h@ﬁb@ﬁlp&ymdeeactl ng- a cowpoura‘g_of
t he general f ofqailpzocess according to ¢laiin 6, wherein the compound Of [ogqnplg 3 is pr&- _
|, 505, 028  Pared by reacting a compound of the general formula:g yherein- R and R are ‘as
def| ned in claimi, With. hydr ogen er OXI de 7. A process according to claim
6, wherein the corrpound of formJI - pre- pared by reacting a conpound
of the general forpula: - 5 N\ ean Rand R are as defi ned in claim
-1, with a substantially anhydrous'e{’md L 5.8. A process accordeg;to
clai m 7, wherein-the substantially anh%lrous acid i s form.c-acid,

trifl uproac qinkrein & ird, R’Prd & d4iae $4I ARRON) Gith AGbleantHRy B Iaﬁhom c acsd,
citric acid, osamp;focaslactprdmbl?lclmlnatwlmeamhd suhstadl rama #rloric acid
or phosphorl roacetic acid, p-tolgenes }ﬂnt? cifiapcs ‘gd °¥S'F°a| m7 or 8,
wherein the n?i‘&llfn ofm?’S”I’ﬁﬁlaé’d’zs"F@“" ackd B%l? Hgk}m?p RS i ng a

conpoypd of the, Aqrdass accorfi id cIMAET 6 8) wierkis tﬁ&od@xfﬂnﬂ%ﬂfotﬂﬂﬁbad m 1,10wi th -an
al coholic (Iﬁteﬁ}:gd Byotearting)m capowtd oftherfornodla: br omi ne.- 15, - 10.. A
process f-or. preparing. gamm ‘pyrones according to claim1 and substan-

15 tially as herei'nbefare-descif bey with ref erence to the Exanples.-11. A
“conpound of theforrrula- [err]N\ rgin’ R .is. an.alkyl_ group of 1t06 _
carbon at ons. STEVENS, ' HEW.ETT &°PER NS, 5 Qual ity Cour t-, - Chancery Lane,
London WC2. _Pri.n ch]ohxe &he Courier
Press, Leanbﬁgﬁt@tr‘lke%aigg1%%F%ﬁe%%§@%ggygﬁ&%§fl ce, 25 Sout harrpton

Bui | diligs, Lontib RS/ Foll pi¢piring gemmipyednescasgrirding wagmbé @étsﬂhsﬂ&d
. J tially asr%ergmbefore described with reference to the Examples.
11. A compound of the formula: = _

e Csz
wheremR’:sanalkylgmupofl tcharbonatoms
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