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Summary I A facile synthesis af Atanine, Khaplofoline and their analogues is 

described. The method involves condensation of an appropriately substituted 

2-quinolone-3-acetic acid with isobutyraldehyde, as the starting point. 

Furoquinolines of the dictamnine group which occur in the Rutaceae' 

are often accompanied by alkaloids of 3-prenyl-2-quinolone (5)s 2-isoProPYl- 

dihydrofuroquinoline (@ and 2,2-dimethyldihydropyranoquinoline (r) series. 

In connection with our synthetic studies on furo(2,3-b)quinolines, 

we recently reported 2 an one-step preparation of 2-quinolone-y-acetic acids(l) 

from N-phenylaconamides. In an effort to investigate their potential for the 

construction of the other alkaloid systems viz., 2, 1, and 8, we reacted & 
2a 

with isobutyraldehyde by heating with a mixture of acetic anhydride, sodium 

acetate and acetic acid for 1.5h. The product (m.p.210-2110), obtained in 80% 

yield, was identified as the isobutylidene-lactone 2a on the basis of elemental - 

analysis (C15H1302N) and spectral data [$m, cc14%1795 and 1635 ( 
H 1, 1380 

and 136ocrp -’ (g em-dimethyl); s 
(ccl41 

~l.18(d,61i,J=6Hz,-CR(CH_3)2), 3.13(m,lR, 

-CH_(CH3)2), 6.9(d,lHIJ=7.5Hx,=Cz-), 7.12-7.86(m,bH,ArH), 8.0(s,lH,C4-H)ppm; 

M+r239]. Cleavage of 3 with aqueous alkali, followed by acidification, gave 

the vinyl acid & m.p.234-235O in quantitative yie1d,(~~~*1740,1660cm-'),the 

structure of which was attested by the H.n.m.r. spectrum of its methyl ester 

m.p.192O 
C 
8 
(CDC13) 

t0.70(d,6H,J=7.5Hz,-a(CH3)2), 2.05(m,1H,-Cz(a3)2), 3.79(sr 

3H,-COOCH_3), 5.55(d,lHIJ=8Hz,-CE-), 7-7;75(m,5H,ArH), 13.5(br.s,lH,NH_)ppm], 

derived from '& by brief treatment with CH2N2 or from & by cleavage with 

methanol. The acid l_a on decarboxylation (Cu/F'hpO) gave two products, A(24$) 
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and g(46%), both of which had the molecular formula C Ii 
14 15 

ON and were sepa- 

rated by chromatography over silica gel in beneene/ethylacetate. Compound A 

m.p.l99-194' [~~~~4*2975(-NH), 165O(NH-!-)cm-'5 8(CC14): 0.97(d,6H,J=6Rss 

-cR(cx+)~), 2.55(m,lH,-a_(CH9)2), 6.39(d,lH,J16Hz,Ar-~=), 6.9(d.d,lH,Jr9; 

~H~,-c~-cH(cH~)~), 7.2-7.6(me4H,ArH), 7.75(s,lH,C4-H), 13=17(;;tos,1H.NH_)~~ml 

M*r219]and compound g m.p.l54-155' [$:::4:2955(-N'fi), 1650(~-C-)cm-'J s(cc14)J 

1.48 and ~.~~(~s&H,=C(CH_~)~), 3.11(d,W,J=6Hz,-CH2CHn), 5*j5(trlH,J"6Hs, 

-CH2Cg=), 6.85-7.56(m,4H,ArH), 7.63(s,1R,C4-H), 13.00(br.s,lH,NH_)ppm; M+~213] 

were assigned structures 4a and 5a respectively, - 

a) R' = R2 =H; b) R1 P H, R2 = CH3; c) R' = CH 
3' 

R2 = H; d) R' r OCH 
3' 

R2=H. 

Extension of the above synthetic sequence to _l& 
2a 2a 

(and= 
2b 

,Ic 

gave the corresponding series of compounds J ~(m.p.l83"(dec),90%), z(m.p.241° 

(dec),lOO%), *(m.p.140-141“,28%) and z(m.p.115-117",40%); z(m.p.164-165°, 

90%), ~(m.p.294°(dec),100%), &(m.p.l62-164',28%), &(m.p.219-214°,41%); 2d 

(m.p.115-116°,85%), ~(m.p.211°(dec),100%), ~(m.p.151-152°,28%) and s(m.p. 

132-134",42%) respectively. The side-chain moiety in 4b-4d and in 2-2 was -- 

shown, as in h and h, by H.n.m.r. spectra, to be 3-methylbut-1-enyl and 
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3-methylbut-2-enyl respectively. The J-value between the vinylic protons was 

indicative for a cis double bond in &(J=6Ha) and e(J=8Hx) and a trans double 

bond in &(J=lWa) and 4d(J=l5Hz). s corresponds exactly to the alkaloid 

Atanine3 in terms of its m.p, ir. and H.n.m.r. 
4 

It is pertinent to mention 

here that the vinylquinolone &, accessible by the above route, eluded the 

attempts of Huffman 5 at synthesis* 

The allylquinolone & when heated with PPA for 3h, gave in 75% yield 

a base(m.p.94-96O) on workup. It was identified, on the basis of elemental 

analysis (C H 
14 15 

ON) and spectral data 
CQ 

CC14*1610,1150cm-'l s 
max (cc14) 

=1.5(s,@ 

X('$3)2), 1.86(t,2H,J=6Hz, -CH2-C(CH3)2-), 2.93(t,2HIJ=6Hc,Ar-Clf2-), 7.2-7.96, 

4H,ArH), 7.93(s,lH,C4-H)ppm and M+1213], t o be the dihydropyranoquinoline a. 

Interestingly, the vinylquinolone & gave rise to the same base & in 75% 

yield on heating with WA; the expected 2-isopropyldihydrofuroquinoline 8a was - 

not obtained0 The pyranoquinolines & m.p.l50-151° 
[ 

-1 
$~CC4,1615,1150om ; 

s 
(CC14) 

:1.5(~,6H,X(cIi~)~), l.97(t,2H,J=6Ha,-CH2-C(CH3)2-), 2.6(s,W,ArCH3), 

3.03(t,2H,J=6Hz,ArCg2 -), 7.4-7.9(m,4H,ArH)ppm and M'r227]& q .p.76-770 [$rL: 

1615,115Ocm ; -' 6 (ccl )u.~(s,~H,X(C~~)~), 2.14(t.2H,J=6Hx,-a_2-C(CH3)2-), 
4 

2.65(s,3H,ArCg3), 3.15(t,2H,J=6Hz,ArCH2 -), 7.4-8.2(m,4H,ArH)ppa and M+r227]and 

a m.p.1150 
CL) 

cc14~1615,1150cm-1~ s 
max (CC14) 

:1.43(~,6H,x(CH_~)~),1.79(t,2H,J=6Hx, 

-cEi,-C(CH3),-), 2.88(t,2H,J=6Ha,ArCF12-1, 3.93(~,3H,C~-O~~), 7.1-7.9(m,4H,ArH) 

ppm and X+$243] were derived likewise from the vlnylquinolones 4b-4d as well -- 

as from the prenylquinolones 2-z in 75-80% yield. The pyranoquinoline 6d - 

which corresponds to the O-methyl derivative of the alkaloid khaplofoline, 
8 

readily underwent demethylation on boiling with hydrochloric acid in ethanol 

solution 9 to give a product in 96% yield, recrystallised from ethyl acetate 

as prisms m.p.272-274°(dec). 'lhe m.p. as well its spectral properties exactly 

corresponded to those reported lo for an authentic sample of khaplofoline (1). 

Methylation 
8 

gave its N-methyl derivative, the m.p.(120-121') and spectral 

data of which corresponded to those of the authentic sample. 
10 

Satisfactory analytlcal and/or spectral data were obtained for all 

compounds. Reaction conditions were not optimised. 
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