
REGIOSPECIFIC ALKYLATION OF TETRONIC ACIDS 

scvcrd reports exist w the formrtioa of 4-o-alkyk 
tctronic acids (4&oxy-SY-furae-2o) from tctnkc 
a& (+&oxy-s~-fluM-2~) 2 and various alkylxt- 
~agcws.‘41neocact!lepossiidottlcrproductr 
hiugfonnl!dbmaltiooaI.dtbeyiekis~~ 
CitbCfDLMn%4X&dOrmtrpr.sCnaeiflV~rtport 

oaprepantivepobkmroccompkte~of 
the procuhm.“” CAlkoxy-5I$flmlk2a¶n?s hmve ah0 
bLY?anportalformalupoalua&athdy-re(oxy- 
pkCtoCStEYSWithby&UglXCltb&inIlcobol~ 

Ikca~dtbctunomaic~wbicbcanetit 
bctwa?ntkdikctoformIanditstwocnokforms2, 
iSomkCdkyhtaipmdoct,lmybcfotnlalaSdcmon- 

rtmtedbytkdhamchwmcthyhtioad3-mctbyl- 
t&a&c acid (2 R’-Me, R’=H)* b&w& aahgous 

tOtbC2J-p)TWdhCS.‘“ASWCutiOtaertdd”ip~ 

2alkoxy- aDd cakoxy-s&fun#nm uryntbmforthc 
sync of faunlty occluriu# cc3mpuA, we hxve 

invacipted tbc aIkyWon of sow tctronic rids (2) aad 
mwhhtofepofton rcghpecifkpoccdunsladirrpto 
4-akoxy-5~-fumn-2aaa (4.5) sod 2-alkoxy-5&furan-4- 
= 0. I ~PcctivelY. 

AttaqMs to pfepuc the 4-akoxy-S&f~ (4,s) 
by@=tf=fxu txeatnntof2withHCliuakohoi 
ortratingsihwor&iumMltsd2withalkyfialidcor 
d+kyi +fatc arc gcln?rany unwccesrful. CoaridenMe 
srn m&=ia4wpfY of x di-*=J polvmqic 

coadtosrooaS.WCobgmedrbnlti 

Several otba lliddkd pcahctS. only metbyi8tion 

witbdhuwabr#dds~mix~of4Md7. 
Itbuba?ociaKmatntafth8tiamanycmcathe 

alkywoIldrtc?tna~srhofMambitkat 
Mioni8sctpcktootbermctbod,ofPlkyhtiooandiu 
somcalcsith8abaXtbconlylMcfulmctbod.”Tbac- 
fore. tbc tctluth~ salt of t wax prcpued 
Md alkyixti in u with dimcthyi sulfate. 
Itrcs&aieutontyierre+qmSintnhchdr 
4&oxygraiqto~eexchlsively4batalIolwit&ut 
iamtu&ga~~iatbcdirrctprrpMtioad 
~inacqtabkykld.Totutthc~dthe 
m&ba&romeadbcf&rimtivaGd,Zc2f)wcfcalkyl- 



2182 

rtai Witbout puriaatioa tky all pvc exclusively C 
lnethoxy4(a Ir, r) Md ktboxy-StwulaP2uM3 (k 
w k), mpativdy. l&se ck8r cut rad twepwtivdy 

durt of methyl wctorcctrtr. 
doQiMta,butwitht&u 
nlixtwe ta Lepurte.” 

cagKwltsintbercactkXl 

AxrrwlltofouruanptltopoGw2dkylued 
&+ativuoftetroaicuiQ(2)whavekllmdtbBtitix 
podk to dievc I I@ yidd of 24Detboxy Clr) UBd 
2ttboxy_5H- (& k. M. respectively, by 
tbefok+xkpJeuutbod:ouylltioaof2tircebic 
dJydrideMddkyuoo0(thixextcr(0witbtridk- 
yioxonium t6dwdonte to give dtu bydrolysix the 
kid 24koxy daivuives (7.8). Ibt formuioa of 2- 
metboxy+metbywpyKme from 4bydroxyktb~-2. 
pyKHKbUbC!CUEpOdWitbtitbertkWbylSilyl’~ 
uetyl blockiaq groupa.” 

nutwortgqzdcdkybtioeprocdutldtrcribad 
&love offer excdkat dterudvex to pIvio4Is prucdum 
USil@diWWbtwhicbhrVdv~~hbOfiOUSKpMtioa 

of tbe two ixomcrk pductx. Ncvertbdess. it wax of 
interest to expbre the &Tat mctbo of wmlic acids 
with tmiuy oxalium salts. SiDcz M emcieflt dkylAt.ive 
coavarioa of mooosubstjtutal Mdel to unidue8 brve 
beeaKhievedinrecentyearsux&putkuMyudk- 
ybxoniw tedWd=Ue rad methyl I)uomd- 
fOnue.‘* Rez~~~tly. Bak and Lee” have oburwd 
r+mpeci!k dkyuoil of Chydroxy4autbyC2-pyTcme 
to give 2+lcthoxy4inetb~yrwc d have inter- 
preted tb& mult8 ia terun of kidcdly controkl 

alQgeutAuincatGc8seauupmlotlofrpocooogic 
unbdeal lltlcm CA0 dirat dkybtioa rway from its 
~riteintbemrjortutome.r.fivcotlursimilu 
systcw b&we UakqouxJy. e.g. with methyl auorOsul- 
foaate they we methylrted rt the hetaortom which does 

not bear the pKlton ill tbe major tAutomer.” wkre8s 
uotherrcpLwtexistxinwhichtbedkyluio#yeatdocY 
not cxhii the requixite wkdvity.” 

llbCtCtfOiCUibCU!kCOfdCd~pro~ 

unbideat audeoOhJer d upoa rtsctioa with trimetby- 
bxoa&~weBndtbattbeumubstitutrd 
tetroakrcid(t)bdkyud~tbeox~cury&tbe 
potoa giviq 4-&netboxy3~-f~2oac f(r) in h* 
yield. Is conEN ~xubstitutal tctrwic widx Od, 2% 21. 
t)ucdldkylualrttheoxygellnotcuryi4tbepdoll 
to give h&h yields of 2-dkoxy-SH-fumn+ows (Id. h. 7f. 
7&. Is l further test of tbe qpkbility of the mction 
twokUylwonicdx(24&)wercrucradwitbtbe 
xuw dkylrtipl m&at to give I mixture of 2-dkybted 
udClrU~prod~(8+nmdC+fe).Inthc~ 
of ~xubxtitutd wtroaic Xidl d&t dkyldoa pwde¶ 
a WfuJ dterlwive for the rqioxpaifk dkywnl of tbc 
2odkyl derivrtivel. 

Raudy y-uecoxy-f3-kaoeuen have bull cycfid in 
deobok ¶oMoa to 48&0xy3~-fuNk2oa.@ lbe 
smKtureoftbcsecompodswurrs~~to 
xpatrd d8m lbe LR spectra cxbibited M o,&butewlide 
strew frequeay 11 176&1770cm~‘. rad an dytk 
co@& coo)(101 I,,- IJch wax *ted in tJle 
‘H NMR spatntm. 

Our mutts umkm the &ove w&ment xince dl 
Cdkoxy3~4uw1-2os (4.9 exhibit in the IR xpatm 
¶trctch& frequtbcir, u 174Sl7#)cm- rrd tk 
‘HNMR m of sudbly wbstitutrd derktivcs 
dicpLy dylic w with identicd unlplinl cob 
xuntx. It bu dxo to be fDmtioncd cbrt three of the 
ccunpoudl ((r&k) ia tbe IR SpcctNm d&it two 
bMdxiothecuboaylregAdueprokMytorFcrmi 
r+)(wubce elYect.‘* These xpa3rd result1 coatrut the 
drti for the t-dkoxy-JIj-fuN+ooes (7.8). This ia of 
illtercstboauxetJuxelrnerc~xcouldnocbe 
cxchdod u cyclidoa product.3 of y-wrtoxy-we@ 
esters.’ Tbc 2-Jkoxy derivuiva dl how strclc:hia( 
frquenciex xt l86Sl7OOcm~’ clwacterittk of o&un- 
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satumtcd cyclic k4tooes and witb c=c strctc~ vh- 
th at cu. 1mcm- (the 4!qthknt vahtcs for tbc 
4-tdkoxy dcrivati~ are cu. 1675 cm-‘). 

at r&n tmp, fm-E3br rbt-soln wm d&t& w&h CHQ, ro; 
wukdwithnidNrHC44.Tbt~pbu~11dried.tho 
WhltCVWUlWdurdlbt ltdUiUOitW8SdiXtibdkWC#Q. 

The purity ivm cbcckcd by ‘H NM~-CAcuoxy-5~-&m1-2au, 
vidd: 13%: b.sJtorr 100!0.2am: NUR (CDCI,]: 3.95 ft. IH. 
i - I.& c&6 (i. 2H. I = 1s). 2.3j (5 3Hf. cAc~oxy-s-nffkrr- 
S~-fmtr-2-~ yidd: ?S%; b.pJton X-M.1 rmn; NhfR 
(CDClJ: 6.03 (d, IH, J - IJ). 4.93 Cdq, IH, J - 1.5, J - 7). fJ(t(d, 
3H. J - 7). 2.33 (s. 3H). cAcuory-S-ahy/-Sij-~mu-2scu yitld: 
87%; oat dMIlrd: NMR (CDCl,): 6.10 (d, IH. J - l.n.4.86 @I, 
IH), 2.36 fs, 3H). I66 fm. 2H). 1.00 ft. 3H. J - 7). CAram+ 
ma&yM&f~-2-m, yidd: !Wk b.p.horr 7MOMmnr: 
NXR fCDCI& 3.06 (9, 2H. J - f.51, 2.36 (a, 3X). 1.60 ft. 3H. 
J - 1.5). 
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