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Frequentreferencelamade lnthe lIteraturea to the Mele-Alder reaatlon 

of 2,+kuethylquinoxallne (purportedly reacting in itr tautomeric ram I) 

vlth maleic anhydride to give the "edduct" 11s or IIb. This cm- lr re- 

ported= to ha= the elementary analyale C14HLpllnOe, not to mlt below 300°, 

to be yellow, rublimable, unrasctlre towswb dluomethane, ud to be 

I Ifa IIb 

recrystalUzable from acetic acid, eoluble In aqueoue loo/o rodlu hydroxide, 

and recoverable after refluxing for one hour In aqueoue ZOO/o rodlue hydrox- 

ide. Since the atability of the coapouud seemed at variance vlth itr aeeigned 

1 Thie vork wa8 rtrpported by a grant (CY-2551) to Princeton Unlveralty fra 
the National Cancer Inetitute, llatlonal Inrtltuttr of Health, Public Health 
Setice. 
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1226 2,3_dimethylquinoxaline and maleic anhydride No.25 

llhydroqulnoxaline structure, Its recovery frcm boiling dilute sodluu hydroxide 

solution ine+icable in terms of the anhydrlde grouplug, aud its yellow color 

questionable in terns of either IIa or IIb, ue have reinvestigated the reaction 

and dsh to propose structure III for the alleged Mels-Alder "~dduct!'.~ 

B 
111: B =-Cgcoori 
IVr R---C& 

VIII: R=-H 

Repetition of the reaction of 2,3-dlmethylqui~xaline with maleic anbydxlde 

under the previously described conditionsaa geveaproductuhlch,after mpeated 

crystallisatlons hpo acetic acid, had the correct analysis, did not meltbelow 

300' and could indeed be recovered from basic solution by acidification.' Its 

lnfmred spectru,hovever, lackedthetyplcalanhyd+de absorptionbands, but 

showed the pnsence of an -OK or -HB group (3.07 p), a carboxyllc acid group 

(bmad bands at 4.2 and 5.3, band at 5.87 p), a double bond (5.99 ~1 and proba- 

bly a vi~logous amide (6.19, 6.26, 6.40, 6.54 a).* A Kuhn-Roth detemlnatlon 

showed the presence of at least one C-C&groups (found 4.3 O/o; required 

5.9 O/o). !the presence of one carbowl group was dcmoust~ted by the form- 

tlon of a monomethyl ester, C1&&Os by treatment of the 'adduct" with 

excess d.lazomethane. On sublimation the 'adduct" lost the elements of CCn to 

give IV, Cl&&O,which aontalns at least two C-C& groupsby Kubu-Roth deter- 

miuatlon (found 9.4 O/o; requlred 14.2 O/o). lhus the group -mx&OOElspreseut 

' A lavised but incorrect fomulatlon (A) for this "adduct?has very recently 
been advanced (C.W. Bird and C.W.H. Cheesemn, J. Chea. Soa. 3037 (1962). 

l H.H. Cromwell., F.A. Miller, A.R. Johnson, R.L. Fmuk, and D.J. Wallace, J. 
Au. mem. sot. & 3337 (1949). 

s B. Fnrnck and J. Knoke, Bar. 95, 579 (1962). 
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In ee “addnet”. Farther eridenw that the oarb~lic acid group is inmlated 

m a ~bmophoriic 8ptem 16 the ikt that the rrltnrti0let epactrs or m, 

ltn methyl eater, and the dearboxylatlon product IV are nearly identical.. 

92~ n4.r. epectnm 0r the “mOt* (III) in lCOg/D# 6hoved unsplit bande at 

8.06, 6.67, 3.39, 3.22 and 1.2 T (spprox~te a= nrtio 3:2:1&:1 rwpec- 

ti*), oondrteat with the preeenw or a metby1 group, a methylene group, a 

vimyl hJ&ogen, axwmtld ia&opum and an H-H group. 

oxidation 0r the%ddnct” titb alkaline potarrim rerricysnidc gave an 

m&able pnduct (approximate aaaly6i6, Cl&Jr&, m.p. 142' dec.) to which 

rtnxtur6 v (the tertiary position for the hyclmxyl group is favored ror 

theoretiwl reaeone) ie ae6lgaed on the bash or the rollowing evidenw: (i) 

It8 trltrrvlolet epectnm (c 246, 310 (lnfl.), 320, 328 (infl.) qbj 

& 283 +) la rmtir to tbut or 2,3-Wthylquinoxdine (c 236, 

240 (a), 317, 322 (ifi. ~3 bin 260 w); (ii) its idmud spactnm 

itiata~ thy PXWUW or -a (2.87 p) snd -cOOE (3.7-4.5, 5.0-5.5, 5.85 

(broad) and 6.0 (sh) p) groups; (iii) its neutrnl equivalent weight MB round 

to be 1!5k (W.C. 145); (IT) treatment dth diamkhane folloved by chromtog- 

zsphy(pra a dirrtkylester, C~&elQ&,uhow inrxur+3d spectrum indicate6 the 

premenw or both a eaturated (5.75 p) and an a,@-taneatanrted (5.82 p) eater, 

and Maow n.m.r* spectrum ((CC&): multiplet center 2.33, 6.06, 6.20, 6.43 

and 7.24 T; appmrinte area ratio 5:2:3:3:3) is readily interpretable In 

tear oi rrtnactum VI'j (v) on heating at Its melting point, it use converted 

e SW configunrtlon about the double bond 16 not known. 
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t0 8 rOnoOrrhOXyl.lC Mid VIIe, Cl&nlpoB, rep* 185-106° ( A 2 243 brl.), 

259, 330 r)L f h * 286 mp ; s. cmubl x, x gQ42 (inn.), 2&J, 335, 

92 mp i a nin 286 8~ ), vhich upon hydrogen&ion &rra I s&xarated mid, 

C,&,BeOe, *.p. 136-1370, exhibit.inB e typicel 2,3-~elQl~plnorr;u ne eltr+ 

violet mpectra. 

VI VII 

Finally, 8 rode1 coapolmd, C&l&O, ~0nt8bing the rinylo(yo~8 plida 6y8- 

ta preeent in III, wee synthesized ae outlined below. 2,3-DimethylquWoxaUne 

vu condeneeddth chlora17to give IX, Cl~x&O&rm.p. ti7-&8', uhlch upon 

treatment vlth rtrong baeee gave the uneatureted acid, x, C&~&Oe, r.p. 225" 

&C. The letter campound wae alternatively obtained, but In poor yield, by 

l dium borohydrlde reduction of ethyl 2-methylqulnoxal-3-ylpyrwate (XI)' to 

gin the hydroxy eater XII, C~~~&Os, m*p. 77-@O, followed by dehydration 

vith concentnted ruUuric acid. Hydrogenation of X gave the saturated acid 

(lathyl eater, C&i4Wa, n.p. 97-98') which we8 cycliaed to VIII with acer;lc 

anhytWide in the preeeuae of sulfuric acid. 

‘For ahedqap oondeneatione with chlorel. 8ee R.G. Jonee, B.C. Kornfeld u+tl 
K.C. Me-n, J. Am. m. Sot. E, 3539 (1950). 

' Eydralyeis of chloml &Ida&~ to a,&&et9rrrted rcidm bee been 
R.B. Woodward and E.C. Kornfeld, J. Am. Chem. Boa. 
Jonea et. al. (Ref.7). 

2, 2508 (L9@8ozbiy 
-- 

s u. Borache ad w. Doeller &. a, 39 (1939). 
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Thehfrared speatrao?tbetlecuhxy~tlonpraduatIv~ aapouMVII1 

8re WBt idemt~c8llntherogw8-7p , excrpt- for 8ught dlffemmae8 in 

bud intensltien. ~urtheaore, the complex ult~~oletspectrrofthe 'edbet' 

III, Itemethyl ester, adthe ~oxylationproduct IVuo rlro~tiUaticU 

vltht$e mnu of the model OcmpouM VIII (He T3I.e I). The loqv1volongth 
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vith the dot&La bondlo. 

It ny be noted that 2-rathylquinoxali.ne and mal.elc 8nbydride foa a con- 

dem&ion Pwuct, kJwws, vhich ie analogow to cmund III. 

It is al80 intereating to note tbat the reaction of P-rathylquinoxal.iaer 

vith aaleio -de, md the dehy&rative cyullr~tion of p-quinoxal-2-ylpro- 

bionic acida, reprerrent novel ryathetic router to 1,4-d.ibydroquinoxaline~ (e.g., 

III, VIII). Ifthereprocedtarer prove tobe general for other condenmdpyra- 

zinc heterocyclee, ve would have in hnnd, ae an example, a eimple ryntheeir of 

5,8-dihydmpteridiner, a difficultly scceesible structural type vbich ie amum- 

ing conelderable importance In biologic.%1 syeteme. Extenelons of there reac- 

tione to other heterocyclic eyetens are under inveetigation. 

lo (a) J.A. Sarltrop, C.G. Richard6 aud D.M. Russell, J. Chem. SW. 1423 (1959); 
(b) F.E. King and J.W. Clark-Lewis, J. Cbem. Sot. 3080 (1951); 
(c) W. Pileiderer and E.C. Taylor, J. Am. Chem. 800. g, 3765 (1960); 
(d) H.I.X. Mager aud W. Bereub, Rec. trav. Chim. j'j, 282 (1960) md pre- 

ceding paper6 in this 6eriee. - 


