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Recently, we have reported on N-(lmethyL2quinox- 
aloyl) ~-a-amiuo acid and ester dioxides (3 and 7) end 
their ruXl-oxygenated ansloRues (la4 2a-d)” we now 
extend our studies to the corresponding amino ester 
monoxides !kd, 9ad, and the nor CrMe ruudoRues 
6ed# l&d, with emphasis on the observed selective 
deoxyRenmk of tbe parent dioxides. 

Syxthuir. Deoxy~emuion of quinoxnline dioxides by 
variousreaRentsoftenyieldmixtumoftheuwrespond- 
in9 monoxides to@her with the rmn+xy~nated quino- 
xxhues. selective monodeoxy~nation of certain 
quinoxelinedioxideshasbeenreportedu.s&elkahne 
sodium dSonite,* and trimethyl .pllosphite: The phos- 
phite removes the N-l_oxyRen in methyl 3. 
methylquinoxaline.2.car&xylate.l, 4dioxide (U&B)? 
whereesthedithio&wasclaimedtoremovetheN4 
0xyRen in quinoxaline-2.carboxyric acid l&dioxide 
(Me)? In the present wok both rea9ent.x were utihxed 
to prepare the quinoxaline-amino ester monoxides 5,6,9 
and l&d from the corresponding dioxides 3.4.7 and 
8n-d (Scheme 1). TIE N-l or N4oxide assignments 
were established by chemical transformations, coupled 
with sound spectroscopic data Our results reveal that 
dithio& always removes preferentially the N-l-oxy~en 
(next to the electrot&thdrawinR Rroup) rather than the 
N-kxy~en 80 reported previously.’ On the other hand, 
trimethyl phosphite can remove selectively either the 
N-l or the N-kxy~en, aependins on the extent of 

‘Pmpared in this mnly from suimuline-2-carboxaldeh 
lo& (17)' by paracetic id4 oxid&on (!kbamc 1). 

‘Obtain4 by mnifkatbo of the corres~~wtins ester 12b 

stabilizing intemctions involving the N-l-oxym and the 
nearby umide sub&rent. 

Sodium ditlrionitr The quinoxuline.2uuboxylic acid 
monoxide (obtuined by slkahne dithior&redu&n of 
the patent dioxide 14u) has different physical and spec- 
trnl properties from those of quinoxaline 2-carboxyl.k 
acid-l-oxide of known structure Me,’ but it is identical 
ineveryrespectwithsnauthenticsampleoftheisomeric 
4-&k! 12ab siiy, the akuline d&mite& - 
of 3.methylquinoxxylic acid-l&dE~ 
(13s) Rives the corresponding 4-oxide 1111 which is iden. 
tical with an authentic sample? The reeRent also deoxy- 
senates tbe N-l+xy~en nearest to the 2.carboxamido 
group in dioxides 3u-d and 4@4 and leads to the 
production of the corresponding +monoxides (charac- 
Mixed by conversion to their methyl esters Sad and 
6a-d, respectively). The N&x& assignment is 
con6rmedbytheirhavinRidenticalpropertiestothose 
obtnined by DPPAunrplinR of the ps&ulsr smiw ester 
with the respective quiuoxnline.2+&oxylic acid4 
oxides llr snd 121 (Scheme 1). This couphqf reaction is 
slso adopted for tbe synthesis of the isomeric emide-l- 
oxides 9ad mull&d ut&illR the psrent quinoxaline.2- 
csrboxylic acid-l-oxides 151, l(r, respectively (Scheme 
1) (15s is obtained from the corresponding ester 19ba by 
mild ssponi6cation). 

ThCSCresult!3CQll&ZldiCt~litaatarenport4C~ 

tbc preferentkd loss of tk N4oxy~en from dioxide 14e, 
butarein~mc$witb~mechanismrecentlysug- 
Rested’ for m whereby the ditbionite 
enion hooks preferentially to the more electrophilic 
betero ring cerbon (C3 carryine the electron-withdraw- 
ingt carboxylate or carboxemido substihmnts, with sub. 
sequent removal of tbe nearby N-l-oxy~en. 

Wmethy/ phosphite ‘I% reaRem selectively removes 
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the N-l-oxygen in amides 7a4I, in acuwd with its 
behaviour towards the carboxykte ester= 13b5 (SchBc 
1). It is inter&in8 to note that the selectivity of this 
fcagaltis?wmtYiintbe~~&-d 
lacking the CrMa poop when tk N-l-oxygen is 
retahalintheprodu&l~Thisisco&mcdbytbcir 
identity with those ohincd -via the DPPAuntpling’ of 
quinoxalia?-2dxylic acid-l&de (168) with the par- 
thlaramiMcstcr(Scbemel).ThissdactiDitprromcJ 
mi&ht be attrii to the plesmce of stronger in- 
hmokcuh hydrogen-bond& between tk N-l+xygcn 
and the am&NH companA to the G-Me analogues 
represented in Ia and lb, respectively. ‘Ii NMR spectral 
data give crcdii to this expknation [bNH CQ’ 

(0) 

I: oxygenated N,; II: non-oxygchrated N4 
(a: X=H; b: X=CHs) 

9.0 ppm for 7 (la), and 11.0 ppm for 8(h); also tbc rate of 
tbeamideNHexchapOewithdeutai~oxideisratbcr 
slowin7(25%exchangcaftcrl6brat2oqcompa&to 
that of 8 (80% exchange after O.Shr at 2O”)l. Tbis 
deacascintbcbydrogen-bridgingstreq#hinfbmightbL? 
attrii to the o&ATect of the G-MC m 
whichforcestlleamidcCOsliglltlyoutofthcplaneof 
tbcbetcraromaticri@.Similnr~cctsonthecoplPnarity 
of tbc CO have been observed in o-&am&s and 
r&tcd systems.‘ 

It seems likely that dcoxygcnati~ by trimethyl pbos- 
phitcinvohsinitialbondin8bctwcentbePatomandan 
N-oxygen.eInthedioxi&s8a-dthisbondingoccnrs 
prefcrentiaUy at the more availabk N4-o:~ tbc N-l- 
oxygen bein tied up by intrabydrassa-brwlgat 

Representative quinoxaiine-l&dcs (9a and 1Sb) and 
4-oxidcs(6aand6c)wc!esubjcctcdtothcactionof 
trimctbylphospbiteMdcrttlcconditioas~fortbc 
corresponding dioxides. No deoxy8chon to the cor- 
respondingliuinoxahl!swasdettctodandthemonox- 
i4kswcrcrecovercdunchan8ed.Itdsimplkstba&ina 
way, the presence of both N+xidc hctioas is essential 
for succcshl dcoxygcaath by this it. 

Q&l! purity. The reagent.9 and experimental cob 
ditions, employed in the’prcparatiM of tbe chiral 

quinoe &a mMoxidu ($6.9 and Ma-dh 
areexpectodtoavoidmcemhthTblswasascertaiocd 
by~deoxygenat&us&excessditbionitein 
nanxinp aquous ctbanol,2’ of ee qllinox- 
aliDe monoxides (sa, #). (sr), (cc l(r) and (cc) to the 
curresponding quiaoxalines 16 lr, 2a and k, rcspec- 
tively.blallcascatbeprodoctwasfoMdtohavealmost 
thesarlKJspccificrotationasthatofaoopticallypure 
(>95%) autbcntk 9841pk: 

Jlprcho churactrmodon NMR, UV and MS spectral 
data arc applied here to dilTenhatc between the 
isomerk 1- and 4&h. 

‘HNMR specrru The critaia employed to dihrcntiatc 
the isomeric monoxides sa-d and hd are the aromatic 
multiplicity pattern, the -NH and tbc G-Me chemical 
shifts. Tbc multiplicity pattern of the HJ-HI aromatic 
protons in the loxides 9a-d (two multipkts. 1:3) is 
differentfromtbatofthccorrespomiine4hdes,SA 
(three multipkts 1: 1: 2), and dihrcntiates both mooox- 
ides from eith the qninoxalincs or their dioxides (each, 
two muitipkts, 2: 2). In the hxide series hd the NH 
protoo is, as expected, more deshieldod (9.Oppm) 
whereas the C&e protons arc surprihgly more shiel- 
ded (2.7ppm) when compared to tbosc of the cor- 
responding 4-oxides 5a-d (8.55 and 3.OOppm, respcc- 
tivcly). The &cased sbkldin8 of the &-Me pl&lns in 
the l-oxides is probably the result of an imposed con- 
formational vat similar to Ib. In this arrangc- 
ment, the co group is forced slightiy out of plane and 
poiats towards the G-Me group which fails mtder the 
direct inhence (anistropic &Id) of tbc CO group. Note- 
worthy is that the cbhcal shift of the G-Me protons is 
almost the same in both aliplmtic (9a,9b) and aromatic 
(kw) amino ester l-oxides.’ This bchaviour is d&rent 
from that of the corresponding l&dioxides in which 
aryl-betcryl “interaction” in the aromatic amino ester 
dioxides leads to a shkldhg effect (cu. 0.2ppm) corn- 
pared to the aliphatic conntelpalt.9.’ It Seems, thCEfOl’C, 
rcasonabk to ass= that both oxide fuactions arc 
csscntialinordertoobservethisshieldingcffcctofthe 
aryl moiety of tbe arMlatk amino ester residue. 

The N-H and tbe G-H protons are more dcsbklded in 
the l-oxides 18 (8 JO.95 and 9.60 ppm, respectively) than 
in the conespoadme 4-oxides 6 (6 8.50 and 9.OSppm, 
rupcctively).’ The chnical shifts of tbc G-H 
proton in the aliplmtic (k8b) and aromatic (&8d) 
amino esta dioxides (6 9.12 and 9.@tppm, res- 
pectively) diffa by ca 0.08ppm. Such a ditTercnce, 
tbou&sma&isnotobsavalintbecoIrcspomiing1- 
oxidcsload.‘onccmorc,itappcarshcrctbatbotb 
N-oxide f~cths arc required in order to promote aryl- 
beteryl ‘Sntaaction”. 

“CMLIR spectn~ IO general, the introduction of an 
Naxidc oxygen exerts a sbkld@ c&t on the nearby 
carbonstoavaryiogdcgrcc.Inparticular,theC~HJ 
carbon chemical shifts io the 4-oxides Sad (6 141.8 and 
13.6ppm, respectively) are smaller than those in the 
corresponding l-oxides pa-d (6 155.9 and 24.3 ppm, res- 
pectively). Also, the Cz and tbc amide CO carbons have 
lower d valoes in the l-oxides hd (133.2 aod 160.7 ppm. 
m) tJmn in the +axides 5ad (145.8 and 
163.6 ppm, rcspchvely). Compa&k treads for the C,, 
C~aadCO-am&aubonchemkalshiftsarcalsoobscr- 
VCdilltbCcOmSpOdiOgiSOmericmOnO~~8lld 

lkd lacking the G-Me group. It is interesthap to note 
t&tthcchnkalshiftsoftbcC,-CH,cahninthe 
dioxides 7a+I (ca 14.4ppm) is invariant to the nature of 
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lhe(RSgroup(alipMcoraro~).Tbisisincontrast 
tOtbCllhidbg~OUtheC~MCprotoasexsrtsd 
bythcsidochharomatic(R)lponpinthesedioxides? 
ExceptfortheekctronicN-oxidee&ct,noother&ccta 
attributedtospecialconf- 
detected, as was the case in ‘II NhfR.~‘:N~ 
assigmlMlts on tbWe systems will be e 
SeparataY. 

Wspcctm.lklWTPtMSithSinthC&xides(S, 
h+i)showasizabk(5-7nm)bHingoiogfrom 
nonpolar (cyclohcxa!E~ to polar protk aolvcats (ethanol). 
llliSiStlC-bChaviolXOftbc-~ 

Naides,‘” ad is aurii to soha+ohat inter- . actions (tlminly iotermo~ by_ 
However, in the laida (9, lead) these r+ I’ bands; 
cspe&nythoselocatadatlo~twavc~,arcia- 
sensitivetochaDgesinsohentpolarityinlkl(Fii1) 
8ndonlysli@lybhleshiftedin~Thisbehaviolu 
mi@bethcresuitofthcafamo~lllarH~ 
whichisstrongenollghinloadtoexch&thepos- 
sib@ of interhydrogcn.bridg& of the N-laygcn with 
ethanol 

40 

rso 
8 
* 
. 

20 

lo 

Mausptxr?uA~die-betweulthemau 
spoctmofthc4-oxidcshl,6a4,llband1zbdtkir 
iEo~I*~L41~1sbandm~iarhe 
fnqtmat ions IV and V (!kheme 2). ‘TIw forma N- 
oxygamted quinoxahium ion IV p-u in tbe 
spectra of tbe4-oxides (base peak in ft” ~~gerca& 
thehttcrquiuoxalinmmhv~ 
traoftheIakka,andisthebascpeak.TtEoxygeMtod 
ion IV is ROr 06saWd (Cl%) ill the spuitra of th 
laidus (a result of the ditliculty of placia9 two positive 
cm on adjacent atoma), tbc deoxyttuWed ion V 
be@prodwcdinaone4epexpdtiofC~fromioo 
IIlasco&medbytbe~mctasMepa& 
(IonIUisfofmcdinallmonoxides;itsr&tiveabun- 
dance,inS,6,9andl~isintberangeof~). 

IthasbecnnotedearWthattkamidebondin 
dioxides h-d does not suffer cleavage to any appfehble 
extent before loss of one of the N-ox& oxygens (and 
hcncetotheabmldanccofionIlI).Thefactthatthe 
N-oxygenated quinoxalhium ion IV is also prominent ia 
t!RMsofdioxides7adand&4aqqJcststhattk 
N-l-oxyeen is selectively removed first under electron 
impact.Intheamidemono*5,6,8and10cd,the 
M-16peekiseitherwtobservedorisoflowintensity 
(62%). 

-AL 

N-(2-Qu&mabfl~-a-amho ate1,~dbxfda @ad) 
m?wcQmpdawwe~tithcia-betwwn11)’ 

dtk@lpR+kMliDOMCfh~hDMF~htlW 
pMCllC8CtfDPPA&¶tkcouplinl~t.~pocsdurrk 
ed~~tothtplaviopllyrepartedforrclatcd 
$y8tuas?“Yii~iatbe~0fso-6s%.~~ 
pkuoft&titkunnpds;acreobtainat~tkp&tes;mp.O; 
t&l and hdysis) w given: )I: 1% +37x (handi c, m, Ii, 
4.‘1; N, 13.0. Cak. for C,,H&O~: C, 523; A, 4.7; N, 13.196). Ib: 
106; +34.0’ (Found: C, 56.6 A, 5.3: N, 13.2 Cak. for 
C,,H,,N&: C, 56.J; .H, 54 N, 132%). k: m; +492’ (Fad 
C. 61.0: H. 4A; N. 11.8. Cak. for &H&O,: C. 613; A, 4.3; N. 



11.9%). )1: 152; +18.6’(Found: C, 62.2; If, 44 N, 11.3. Cdc. for 
Cl&N& C, 621; H, 4.7; N, 11.4%). 

The ComrpoaQnl hivative aad$ (0.01 mok) wu didvd 
iBetlUdkN~H(2%,2Sml).TbCNSU&SOblUUdhtd 
imdktdy(1-2mk)vitbcddvrta(sOm9.futemdradthe 
fdtntewasrddi&dtopH2aithSNHCl.Tbetitkcolspds, 
precgaatal ar yellow solida in alIDLxt qnmltitative yklds, were 
ayhlked form MeOH. m.p (“); [I& and (andytin) are given: 
4r: 228&c: t2E.6’ Pamdz C. 51.8~ H. 4.1: N. 15.0. WC. for 
&H,,N&: C. 520; H, 4.0;. N, i5&. ib: .216&c; t35.1’ 
ff?nmdz C. 55.0: H. 5.0: N. 13.7. Cdc. for LHIINIOI: C. 55.1: 
ii, 5.0; N, 13.8%). &: ti &; +67.5’ (p&~,‘&?;ii, j.8; N; 
12.2 MC. for C,,H,,N& C, 60.2; H, 3.9; N, 12.4%). Id: 
197dec; t29.6” (poud C. 609; II. 4.2; N, 11.8. Cak. for 
C,&N,Os: C, 61.2; H, 4.3: N, 11.9%). 

3-Nethylqminoxaliae-2.CorbarlJIc d-1,4-dioxkie (l3a) 
awspensionof13b(o.~mok)‘~beated(arotakth,803, 

with sh&in& until a clear yellowarlllge sob was obthd 
(2-3min). This alkdioe solo wan tbca cookd imudmtd 
6lted,endtatUtratew1~addakawithSNHCltopH~;.~ 
titkacid,formeda8yelbwpptillqnanWiveyield,was6ltered 
and ayAtized from MeOH. m.p. 161p dec. (Fonad: C. 34.2; H. 
3.6; N, 12.8. Cak. for C&N&: C, 54.6; H, 3.7; N. 127%); 
‘H NMR (a): 2.47 (a, CH3.7.97 (m, & and H3.8.44 (m, A, pad 
Hd, 10.22 Ppm (s, broad. C4H). 

3-Nethylq~-2-caI6oxylic ucid+oxue (lsn) 
lhisa5dwasobtahu-iu8596ykldbyqdkatbn 

(1NNaOH)of lS’iuaoadosonswavtofhtdsribedfortbe 
hameric lib-+lbs m.p. 138+amd~ C. 585; H 39; N, 13.5. 
Cak. for C&N&: C, 38.8; H. 3.9; N. 13.7%); “H NMR (6): 
2.56 (a, CH3, 7.86 (m. L ad Hd, 8.15 (m, HA 8.41 00, Hd, 
10.93 ppm (s. had, CoJi). 

@&Walhe-2-cat6oxy&c Qc&f+odd’? (168) 
A sobs of 17 (0.015 de) io glacial AcOH (54) ml) and H& 

(30%.15ml)wassetasidcatroomtemp.Thetitknmnoxick, 
whicbsc+mWalslmty,nrc~rfta24hr;m.p.1Wdec 
~‘l~lSl).Ahtucrop(~~nhr)rppsshorrm,by 
‘HNMR,tobeomixtnreof l(r(4096;C1_H,r,9.48ppm)aod 
llr (60%: Cd, 8,834 ppm). 

N&Wthyi-2qdnoxaloyO L-cuII&w-~.~-~~D~ (3b) ad its 
mthYlater7b 

TbeYwcrcsYn~rccordinntolit.P~Pandw~ 

CW~ f&m MeOH. yield; q & 0; [I& and (a&G) are 
now siven: Jb: 66%: #n dcc: +72.7’ Ipolmd: C. 36.2: H. 5.4 N. . . . . . 
13.0. Cdc. for C’,H’,N@,: C. Xi.4 H, 5.1; N, 13.2%). 7L: 58%; 
152; +37.(P (Pod: C. 57.4; H, 5.7; N. 12.6 Cdc. for 
C&gN,O,: C. 57.7; H. 5.8; N, 126%). 

N~2-@hoxab$) ~-a-amino atw IRORO&B w+J-flW 
andtheirCrmeth~~~~~~.~P~ 

(il sodivm -4 This rmgmt (0.011 mok) was ad&d in 
port&durhtg2mia,totbcpartic&~rid-1,cdioxide 
derivative (hd amI 4ad, 0.01 mok) in NaOH aq (IN. lOOmI) at 

cooected,drkd,andea~withdkxualethlneethmte.~ 
fdthgWMdWWWplUi8dOntlC~,Ykld3W~b 
tberangeof4%0%. 

Uadsr-cOaditioM,l~pVCtbecanrpwdhll& 
ma. 182’ ckc (tit.’ 18e1821: ‘HNIIIR: 8.4onem Ia. CAD. 

n+redexa?Mphorpbae(twofold)md~nrtiontime 
(5hr) for tbir &Ill momdmxyleartion. Yii wee in the 
~of704ul%. 

UDdertksecwditionr,llb.pvebowevor,rmixt0eofla 
(10%)aadl2b0to@hrwithtmdqed~14d(60%~. 
Nodkkoxygwtalpdnctwwtkta%edby’HNMR(abaence 
ofthecJ-Hprotonign8l8t955ppm). 

Compod 1s above, and h (olhined via (iii-l below) were 
dsowbjL?ctaitotfle&ctbnofhimdhyI~fauDwiDgt& 
amditiona noted above for tbc canqndq dbxidea. No 
rcdudion pldlcta welt -; t&e monoxides were reco- 
venYlIlachpnpedmoxi&s68aml6ckchbgCrMegoup 
bbtabrd via 0 above or Gil below) were hated ~imild~. ad 

DMP in t&c presmce of DPPA f&e titaane cadithn?* 
TberIwllthsumld~waelmri6ai(tld).Yuwelein 
theraoge~iojo96.‘Mri&&tywith~tb&eobtabedby 
pmc&res(i)and(iiilmsbeenestabWdbym.pMdmixedm.p . . 
-mb*m ,comphanoftheir 
‘HNMRandmamqmctraandtbGrbelmviourontlc. 

(ii) Pd Nahtioa 2c (O.Olmok) was fiiwolved in 8 
mixturcofAcOH(&Imi)aadH~(30%.25ml).Tberedtiug 
mixturewuhatai8tWforuhr,8ndtllendatedw&hwatcr 
(3OOml). The b spantai rbwly as ligbt-yellow atan upon 
shnd&atroomtemp.for36hr,adwaspuritkdontlcplates 
(yidd, 38%). The N-4-o* a&nment of t& product follows 
fromitcidslltityinevayrrrpaetwitb(op~~(~orC~~ 
above. bf.p (9; [I& Md (analysis) for the monoxide isomdca 
are givea: h 145; +53.C (I’d C. 57.7: H. 5.2; N. 14.4. Cc&. 
for &&N,04: C, 58.1; H, 52; N. 14.5%). 9s 153; +6ss 
(pond C, 57.8; H, 51; N, 14.4%). SI: 96; t47.1’ (pomd C, 
60.6; H, 6.0; N. 13.2. Cak. for Cl&N,O,z C, 60.6; H. 6.0; N, 
13.2%). )b: 140; t75.6 (I’d C, 60.5; H, 6.0; N, 13.2%). SC: 
142: t14S. (Pd C. 64.8: H. 4.8: N. 11.8. Calc. for 
C&7N,O,: C. 615.0; H. 4.9; N, 12.0%). k 1% tS.O’(Found: C, 
645; H, 49; N, 11.9%). W 167; t35.6’ (hand: C. 65.5; H. 5.2; 
N, 11.5. Cak. for t&H&01: C, 65.7; H, 5.2; N, 11.5%). W: 
163: +llT (pound: C. 65.5; H. 5.3; N. 11.5%). 

&mpound (r: 1% t55.T (Feud C, 565; H. 4.7; N, 15.1. 
CU.. for C’&N& C. 56.7; H, 4.8; N. 15.3%). 10~ 126; t53.6’ 
(Found: S6.8; H. 4.8; N, 15.2%). (b: 74; t49R (poood: C. 59.5; 
H, 5.7; N. 13.6. WC.. for &H17N&: C. 59.4; H, 5.7; N. 13.9%). 
llbz 96; t51.6’ @ad C. 59.6 H. 5.6; N, 13.8%). 6c 133: 
+B.@. (Fad: C. 63.1; H, IA; N, 12.2. C!ak for C,&N,O.: C. 
64.1; 8.4.5 N. 12.5%). 1.c 1QI; -UT (Faud: C, 63.7; H, 4.4; 
N. 12.3%). u: 72; t17.6’ (pond C, 64.7; H. 5.0; N, 11.9. UC.. 
for C&,N,O1: C. 63.0; H, 4.R N, 12.0%). 1.6~ 132; -19.1’ 
(pound: C, 64.9; H, 49; N, 11.9%). 

Ncthyl q8koxahe-2-c~-1~ Mb ad the hmelfc 
12b 

llWcalmpdawereob&alby~l68and128witb 
CH& etbmte, m.p. (‘); ‘H NMR (6); and (adyak) are given: 
1iL: 106; 9.08 (s, CrH). 8.59 (m, H& 8.15 (m, As). 7.82 (m, K 
rad H7). 4.07ppm (s, C&CH,); (I’& C, 3.7; ri; 39; 3,135: 
Cak. for CJLN~ C. 58.8: H. 3.9: N. 13.7%). 12b: 136: 9.03 fs. 
C,H), Sti-(i, I$); 8.i7 (m, G, 7& &II, &~a06 A,), i.11 G 
(a, CO&H,); (Faud C. 58.6; H. 3.8; N, 13.6%). 

‘A.R.IcmikkyaalJ.M.~~~rheJfuuD- 
cyc& Nddaa Chap. m-2 Acddc Pmu, New York 
(1911). 




