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ABSTRWT: Tb l tructtuo of the rain product of thu reaction when aniline in 
added to pynmfc scid Ls the tetrahydtoquinollne lactan (21. Whes the 
reaction is carried out by adding the acid to aniline, a cry8tellins 
sub8tanco I* obtained whom ethyl e*ter has probably tha stnicture (81. 
This methyl ester cm acid treatment cyclired to 2,+dluthoxycarbcoyl-2- 
methyldihydroqulnoline (10). 

Recently we have bean intereated in pyruvic acid ao a synthon to build up useful organic 

soleculss. Our idea was to obtain the lfthiu dianfon of this product in ordar to condense it with 

proper electrghilas. Despite the easy Zorutim of dianions of acetic acid’), us only got a.uhito 

solid when pjkuvic acid was treated with IDA in TI@ and us were not able to bring lt into resction 

with l loctrophilee. Rven when other cntions than lithium ware uud, highly unsolublo mtefials 

wers obtained. In ardor to desl with A mxe soluble material ve turned our attention to the 

pyruvic acid anil, 1. We expected the dianion of this product to be much more soluble in THF 

because of its non-polu l raettc ring. 

In fmt this I8 tJm cue* wbrn pyruvlc acid ie allowed to react with aniline in ether and tJm 

crystalline product i8 treated with LDA follad by an l loctrcphile such ss methyl bentoate, the 

expected condensation product lb wao obtalhad (308 after chraatographyl. 

?louevor in spite of the above result, it is not clear if the imine I is the product obtained 

ln the reaction of pyruvic acid and aniline. 

T. uie1and ” al.21 - reported that the crystalline product of the reaction do not fit the 

properties of hine 1, because the reaction of diuanthane did not lad to the expected pyrato- 

line, nor did tha condsnution reaction with thioecetic acid produce the cysteins derlvstive. 

2 structure of the reution product ktwen pyruvic add and l nilim. -- --- 

BAttirqu had already carried out this reaction in 1877 by l ddkq aniline on pyruvic acid ahd 

isolatihg the cryot4lline product.3l Lster Wielsnd et al -2 deduced the prwenca of l vlactone 

ring in the produCt fro its IR sbsorptioo babd at 5.6 P and propond tk structure I for this 
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crye.allim oopormd. Than authors aim domcribd that troatmmt of the cryatallin4 wlid uith 

diuouthaa. tralufornd tha *innor malt* I into tJn unmaturatod ccqeund II. (h found thio 

reaction aurpriainp kc- it would k uped that troatmont of II with diazarthna not to 

produce tbm didnation of anillm, but only thm uthylation of the carbmylato to 91~0 III. 

TM l nllin. didnation mad. um mlrplcicum of the l tructuro I , l coura9in9 urn to rauninm tha 
mpoctroooogic prqmrtim of thim oubatanco. 

ltn ‘H-y(R qmctna of tha cryotallino l ubataom ahwd tJn pr*mnc* of a wthyl proup (1.47, 

38, 01, a uthylono Qrmp (2.36. 28, l ) ma l oaplu -tic sptr aramd 7ppl. nn %mn 
mpetnm warn wre clarifying. DXP? exporimntarly dmwd 7 arcaatlc CR l lpnalsr thim mmnm that 

ona of thm l cmtic rinpm has loot vt.xy ma it UI t0 h I)(IY airubmtitma. Trortment of I 
with 03p,/xt,0, 91v.o tha rthy1 l mtu xx wlmu “a. l poctnm ahpimp . d at 247 camimtant 

with l wlmlar forula cl,ii12N04. ?ha 'II-- l haod 6ofinitivdy the preunce of a 

ahdtitwa arantlc ring: tw triplatm contore &t 7.17 and 6.72 pp~ and ho do&l&o contord 

at 6.95 an4 6.63. nuthumon, w 01~ a-0 u ti m q0t9 c03md at 2.55 ma 2.39 pp. 

Acaxding to thaw tits, m prqmm for prcducto I and II tti 8tructuro~ 2 and 3 ro*poctiody . 
A l ipl0 da-km0 reaction km 2 ma ai~awthuw, lot 0, axplain th9 lo80 of l nilim 

ma th forutlon of th athy1 l otm 3. 

Aa it was aLready )mo~n,~’ reaction of 2 with CX2N2 in Mom induoo4 rJm hydrolymia of th 

lactona rinp and a ahthyi oator warn obtained who80 In, %-mm and ‘%-101R l poctra l r* all in 

l pr-nt with tha twrmhydrcquinolirm l tructurm 4. Tha 2D lonp range bW4C KMR l pctnm of 4 

#hard tha following significant corrolatioaa8 a) ktuoon wthyl protons (61.50) and one of tha C- 

cuboxyl group, b) ktroon the athyleno protaw and t.ha quatarnary carban bocdod to tbm OH 

9roupt c) botuoon this laat carbon and the l routic H-6 16.69). Theu corrolationa confirm the 

conctivitir ahom in thr l tnxturo 4. 
Rw mm mpoctnm of 4 l lwwwd a mlocular ion I(+ at I/c 279 (101 land a bass Imak at 202 that 

can l uily k explained thrcugh the loas of one rthoxycarbmyl proup and Ii20 to giom a quinolim. 

The l raati+ation of 2 on troatunt with 8ulfuric da to 9ioa 2-nthylquinoline-4-carlmxyllc da 

5, waa ducribd by L. Sian') and now can l aally ba uplain& cm the baaim of tha prcgoaod 

stnxture. 

The high tomloncy of pyruvic acid to undarpo mlf-condonaationS' could probably explain tha 

formation of lactono 2. Two acid molwuloa can react to 9iro tha Michael acceptor 61 thio In ttm 

pr*mnce of aniline 9lvm tha addition ccrporma 7, which on further reaction rry ba tranoformd 

into 2. 

A clum to explain such mmchanimm can k obtained when the reaction ia carriul out by l bdinp 

*lowly pyruvic add on w ecernn of aniline. Under thou maithm a cxymtallinm 00iia 
precipitated but it io unstable and difficult to purify. Barvu, aftu trmamnt with CH2N2 w 

muid arrive to a pure subatancs vhich dimplays a lol~lar ian rc+ at 1/z 354 conmlmtont rith the 

'O-la '2dl22%04* Bammd on thm 118, In, 'El-#(R data and accordin to ti pra.*nc* of 6 CR 
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uaatic signal* in it8 %-ltR 8p8ctrtm, Co~WpWdinp to tvo mamoubatituted uaatic ring., wo 

propou for thio met*rial tJm l troaturo 8. Thie ie tin upactmd m vtiu, the intorndiata 7 

vould tbbct vith an ucau of l nllino. Thio ml1 ia not a vary l tablo mmpamd and on treeant 

with a &l -we of p cyclirod to the t~trahydroquinollna 9 UN&I muld be rwdily plrlfhd 

by chrartoqraphy. 
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Th8 ethyl proup of 9 uot k oqurtorhl in kgramont with the %-mR abeorption at 28 pp. 

The conformer rith tha uial wthyl vi11 absorb at hi@mr tiold (above 20 ml. The IR abmorptian 

band@ of on0 of thm aster group (1720 cm-l) and that of cm* of the R-8 (1370 cam’), l uqqost.d us 

the proeono of an intrwl~~lu hydrogbn band. On tha baas of these data, the trans wnfi- 

guratioa xhwn for 9 18 tantatimly propoe&. 

When QpXi is us& in8tad of p-TUXi, 8 und~rgoae cycliration and milina albination to 

give t&a dihydrcquinoline X0, which diepleya a nau olafink proton at 6.8 pp~. 

Anothar ray to l tabiliea tha imino 8 is tha raduction vith LUlR4. The aatariel l o obtain& is 

an epimaric mixture vho** qectroewpic properti*e *r* fully wneietent with the l tructuro 11. 

8XPRRINXNTAL 

Pyrwic acid (Muck) and l nilino (Probun) were uead bdiatly l ftmr diatillatlcm. up uare 

mo~urd in a Kofhr hot 8tago microocopa ma uo unwrroted. IR *pectr4 Wore r*wrbd in a 

Baclman Acculab II. NMR 9mr* r*wr&d in a Bnxker VP 200 SY (200 Wr 'ii, SO.3 Wix '%I. 2D 

progruo wro l upplhd by Brucker. Eqmrisont dolaye for HCCOitRt 01 181 02 0.00375s (ona bard) or 

0.048 (long rbng*)~ D3 0.00188 (on* bond) or 0.02~ (long rang.). x9 wr* obtained in * VG-l5250 

epactratar (70 l Vt by dlr*ct imartian pr*. 

Aniliniu salt 2 .- A l olution of pyruvic acid (17.6 g) and aniline (38.6 9) in athor (loo II) 

wra rfxod 4t r.t. ma crystalline pratuct (20 g) hwed rp 12S°C dec.(lit. 2) 122OC dot.). IR 

(Nujol)vr 3320, 1750, 1600, 740, 680 cm-l. 'A-m (acotcm-d6)6: 7.2-6.5(9R, I), 2.3(28, a), 

l.S(3H, I). 13C-KMR 6: 176(m), 172(m), 165(m), 143(o), 131(d), 13O(d, XI, 126(d), 122(d), 121(o). 

116(d), 117(4, 2C), 115(d), 84(o), 58(o), 40(t), 18(q). 

Lactono 3 .- uaa abtalned by trmatwnt of 1 with C+N2fXt20 ae deecribmd Fn 2). Rp.129OC dx. 

(lit. 128OC tic.1 IR(Nujolfr 3300. 1750, 1610, 7&b-1. ln-mR (aXl3) 6r 7.2-6.6f4JI. ml, 

3,9(38, l ), 2.6-2,3(2H, AS, JW-121ix). f.5(38, 8). 13C-= r173(a), 168(a), 141(o), 131 (dl . 

125(d), 120(o), 118(d), 115(d), 82(s), SE(a), 53fqf, 40(t), 19(q). a~((r/r, WI 247 fn+, 101, 

188(100), 160(35). 144f381, 115(19), 77(M). 
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Hydroxyester 4 .- Mae obtained by reactiar of 1 with CHp2/&iX ax described in 1). Mp. 173-175oc 

(lit. 173%. IR(Nujol)vr 3460, 3340, 1720, 1610, 750, cr-'. lH-ylR KDC13) 6: 7.0-6.6(4H, m), 

3.7(31, e), 3.6(3R, 01, 2.6-2.3(2H. M, J-- 14 HZ), 1.5(3H, a). 13C-10tR 6: 176(a), 175(e), 

143(e), 130 (d), 127(d), 120(a), 116(d), 115(d), 73(e), 55(a), 53(q), 52(q), 42(t), 27(q). 
NS(m/t, %)r 27904+, lo), 235(10), 220(35), 202(100), 160(90), 143(15), 77(14). 59(42). 

Imine l ator 8 .- To a soln. -- of aniline (6 al) in Et20 (kl) at room temperature, pyrwic acid 

(2.4 ml) in Et20 (135 ml) wax slowly added. The cryetalllne solid obtained was filtered and dried 

(4.5g). fhie itie acid has to be stored in a refrigerator. 

The forqoinq imine acid (2g) wax treated with an exceee of dia+mthane/Et20 and the crude 

product purified by chromatography. The product, a l yn-anti mixture, was further chroutographed 

and cryetallixed. Mp, 100°C(Et20) (dec.1. IR (Nujol) vt 3360, 1740, 1720, 1660, 1610, 780, 740, 

690 cm-'. 'H-W.R (acetone d6) 6: 7.1-6.5(lOH, I), 3.7(3H, a), 3.2(3H, a), 3.4-2.6(2H, AR, J,,R- 

14Hr), 1.5(3H, I)). 13C-WR 6: 176(s), 174(r), 147(a), 146(e), 13O(d, 2C). 129(d, 2C1, 128(d). 

120(s), 118(d, 2C), 116(d), llS(d, 2C). 56(s), 53(q), 52(q), 38(t), 28(q). l4.S (a/x, t): 354(M+, 

301, 322(12), 295(19), 263(48), 202(20), 177(42), llE(lOO), 77(55). 

2,4-D~thoxycarbonyl-2-methyl-4-~enyl~~tetrahydr~i~line~ 9 .- The preceding iaine mixture 

8 (164 mg) in benzene (10 ml) wae treated with a trace of pTsCM acid at roQ tesperaturo. After 

one hour the reaction wae worked up and the product was chrrmatographed to yield cc+aund 9 

(6Ot). np, 125OC (Haxano/Ether). IR (Nujol) vt 3400, 3370, 1720, 1600, 750, 690 cm-'. 'H-MR 

KDC13) 6: 6.4-7.3(9H, m), 3.7(31(, a), 3.6(3H, 6). 2.7-2.6(2H, AR, JAB- 14Ht), l.QOH. 8). 13C- 

NMR 6: 176(s) 174(s), 144(a), 143(r), 129(d, 20, 127(d, ZC), 120(e), 119(d), 117(d, 20, llS(d, 

2C). 59(a), 57(a), 53(q), 52(q), 36(t), 29(q). M.s(~/z, a)r 354(@1*, 35), 295(80), 262(40). 235(35), 
202(100), 118(93), 93(30), 59(30). 

2,4-D~thoxycarbonyl-2-methyl-l-dihydroquinoline,_ 10 .- the iaine B (270 mg) in chlorofom 

(10 al) was treated with trifluroecetic acid (0.5 ml). After 30 min. the reaction was quenched 

with aquoue l odiu carbonate and extracted with ether. Chraathoqraphy of the cm& product 

yielded crystalline 10 (70 U)rMp, 75'C (HeOH-H20). IR (Nujol) \t 3330, 1720, 1600, 770, 735 a-l. 

'H-PP(R KDc13) I 6.5-7.7(4H, ml, 6.8(1H, a), 3.8(3H, a), 3.7OH, I), l.SOH, l ). 13C-recR 6: 

174(s), 166(s), 143(s), 132 cd), 129(d), 128(a), 126(d), 118(d), 116(e), 115(d), W(e), 52(d), 

52(q). 27(q). MC(m/r, l I* 261(M+, 151, 203(W), 202(100), 201(83), l&5(16), 17005), 143(61), 

142(57), 1X5(21), 101(22), 93(12), 75(16). 

Condensation of the pyruvic acid anil with methyl bentoata.- The crude ealt mixture obtained ln --- 

the reaction of pyruvic acid and aniline (8, 200 mg) in TfW (6 ml) was added on a LDA solution 

prepared at O°C under N2 by mixing diieopropylamine (0.3 ml) and BuLi in hexane (1.5 ml, 1.6 n). 

After a few minutea, 0.2 ml of methyl benroate were added. 30 minutea later the reaction wax 

worked up with water and ether. The water layor was carefully acidified, warhad with ether and the 

crude product (120 rg) was esterified with Oi2N2/Et20 and chraatcqraphed. Fur* lb (65 mg) wae 

isolated as an oil. IR vt 3100, 1750, 1600, 760, 700 cm-'. 'H-KM (cycle) 61 8.0-7.0(5H, ml, 

6.4(1H, 6). 3.7(3H, (I). 13C-MR 6: 191(s), 165(s), 150(s), 140(s), 139(e), 132(d), 129(d, 2C), 

126(d, 20, 127(d, 20, 125161, 122(d, 2C), 97(d), 53(q). n.s (m/t, 8): 28lw+, 50). 222(100), 

194(10), 145(30), 106(50), 78(20), 60(40). 
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