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Abstract : A new and conven1er.t synthesis of 2-isopropylfuro- 
(2,3-b)quinolines (4) from 3-(3-methylbut-1-enyl)-2-qulnolones 
(2) is described. -A neat synthesis of the alkaloids (+)-luna- 
c%ne (la), (+)-lunasine (12a) and (2)4emethoaylunacriFe (2) 
is also~epor&d. 

- 

Lunacrfne has been recognised as a constituent of several Lunasla 

species l-4 (Rutaceae) and shown to be the lsopropylfuroquinollne B on the basis 

of chemlca13*5 and spectra15*6 evidence. Hitherto only one report has appeared 

a:R I OCH 
3 

b:R - H 

on its synthesis and that was due to Crundon et al., 7 who obtained it as result of 

a four-stage process from N-methyl-o-anisldlne and diethyl (3-methylbut-2-enyl)- 

malonate, but in an overall yield of only 3.W. 

Huffman et al., 
8-10 

considered an alternative possibility of arriving at 

the synthesis of la, via 3-(3-methylbut-l-enyl)-~-hydroxy-8-methoxy-2-quinolone (2;). 

but the proposed intermediate viz., 2.J eluded their attempts at synthesis. In a- 

recent communication " we have reported a method which provided the feasibility of 

obtaining several 3-(J-methylbut-I-enyl)-2-quinolones including a. It was based 

on the condensation of appropriately substituted 2-quinolone-3-acetic acids with 

isobutyraldehyde. 

In this paper, we would like to report a facile synthesis of 2-isopropyl- 

furo(2,3-b)quinolines (f?) based on the above precursors and on a novel synthesis of 

lunacrlne (la), lunaslne (12a) and demethoxylunacrine (lb). hro methodologies went - 
found to be successful for the transformation of the butenylqulnolone (eg. 2a) to - 
the lsopropylfuro(2,3-b)quinoline (2). One involved a Prevost reaction of & with 

iodine in the presence of silver acetate in glacial acetic acid followed by dehydre 
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acetoxylation of the resulting 3-acetoxy-2-isopropy1-2,3-dihydrofuro(2,3-b)quinol- 

lne (2) to give the furoqulnoline (&). The synthetic tranaformetion of 2a5ee 

3 was similar to the one employed earlier12 for the transformation of 3-vinyl-2- 

quinolone to furo(2,3-b)quinoline. 

In the other procedure, & wa8 treated with NBS in CC14 and the resulting 

broaoallyl compound 2 was then heated with formic acid to afford the furoqulnollne 

& identical in all respects (TLC, mp, IR, NMR) with that derived through the other 

method. Extension of these techniques to 2 - 21 gave rise to the corresponding 

furoqulnolines $& - g respectively. The bromolntermdiate 2 need not be isolated 

in a pure state, though it has been done in the cases of & and 2~. The reaction 

of 2 with formic acid to give 4 can be interpreted ln terms of ring-closure of 2 to 

5 and dehydrobrominatlon of 5 to 1, which on isoaerlsatlon furnishes f?. Our assum- 

ption was based on a similar one proposed" in the transformation of platydesmlne 

(2) to 4-methoxy-2-lsopropylfuro(2,3-b)qulnoline (4g) by treatment with Ph3PBr2 - 
and K CO and on the actual 1solatLon l4 

2 3 
of 2 in the treatment of ptelatlnum (l0) 
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with sulphurfc acid. 

When hydrogenated over Pd-C (596) in ethanol 2 88 well as s readily 

underwent saturation of the furan double bond to give the dlhydrofur~uinolines 

pJ* _ and lta respcctlvely. Reaction of llb with methyl iodide afforded the unst- - 

LiBr/CH$h 
1 

a: R - OCM 3 
b:R = H 

able demethoxylunasine salt (12b) vhlch on heating with lithium bromide in aceto- 

nitrile was smoothly converted into demethoxylunacrine (2) l..n excellent yield. 

Lunacrine ($a) was derived in a similar manner from u via 3. The mp and epeo- 

tral characteristics of G and 12a exactly corresponded to that of the authentic 

sample of lunacrine 7 and lunas= lodide3*5 respectively. 

ExPWIHEWiXL 
Heltfng points were determined on a BoetJLus mlcroheating table and are un- 

corrected. The H-NMR spectra were recorded on a Hitachi R-600 spectrometer. The 
IR spectra were recorded on a Perkin-Elmer model 597 apectrophotometer. 

General Procedure : 
Synthesis of j-acetoxy-2-isopropy1-2,3~ihydrofuro(2,3-b)quinolines (1) : To a 

solution of 1 (O.GOlm) in glacial acetic acid (154) silver acetate (O.OOZm) was 
added and the suspension was well stirred at room temperature. 
iodine (0,OOlm) wa8 added in portions, over a period of lhr. 

To this, powdered 
After the addition, 

the reaction mixture was stirred for an additional hr. The silver iodide precipi- 
tate was filtered and washed with chloroform, The filtrate and the washings were 
combined and diluted with water and extracted with chloroform, The chloroform 
extract was successively washed with dilute solutions of sodium bicarbonate, sodfum 
thiosulphate and finally wfth water. It ~88 dried over anhydrous sodium sulphate 
and evaporated, The residue obtained, was placed over a column of alumina and elu- 
ted with benzene. Evaporation of the solvent furnished z+ 

The physical and spectral data of 2 are given in Table - I. 

Synthesis of 2-isopropylfuro(2,3-b)quinolines (4) : 2 (O.OOlm) was heated with 



Table - I : 3-acetoxy-2-isopropyl-2,3-dlhydrofuro(2,3-b)quinolines 

Z$i- OC 
iCP6H6 ) 

Yleld ‘H - 
(96) 3 (,fRcm-1 

NwSPP=) cDc13 IhSS 
-CH(Cki3)2 -CH(CH3)2 C2 - H C3 - H -CXOCii3 Aromatic H Other H (?I+) 

2d, 3H web B, 1H m, 1H d, 2H a, 3H ID 

2 125-l 26 

2 144-145 

2 129-130 

z 181-182 

g 108-l 152-153 10 

z& 150-151 

85 l 2995,1720,16OC 0.9, 1.1 1.55 4.25 6.15 1.95 6.9-7.7 

88 02995,1720,1~ 0.9, 1.15 1.62 4.2 6.25 2.02 7.3-8.0 

87 l 3000*1710,1605 1.0, 1.1 1.95 4.15 6.3 2.05 7.1-8.0 

85 02995,1720,1&XJ 1.0, 1.2 1.9 4.3 6.5 2.05 7.3-7.5 

85 0 3000,1725,1570 
85 03005,1720,1595 

85 l 2960,1740,1580 

l Phase : ccl4 
0 Phase : KBr 

1.0. 1.2 2.0 4.05 6.15 2.05 7.0-8.05 

0.95.1.15 1.85 4.35 5.95 2.05 

1.0, 1.22 1.65 4.15 6.21 2.05 

6.9-7.5. 

7.0-7.5 
7.7(dd,lH, 
C5-H) 

8,l(svlH,C4-B) 271 

2.5(s,3H,Cfl ), 
8.15(a,lH,C3-U) 

285 

2.65(s.6H.2&3) - 

8.l(s,lH,C4-LI) 
8.O(s,lH.C4-J) - 

2.55(s,3H,CU3) 285 

4.&(s,3H,CCii3) 301 P 

$ 

T 

k 

Table - III : 2-Isopropyl-2,+dihydrofuro(2,3-b)quinolines 

Comp- mp oc Yield 1H - m 
ound (90 -CH(CH_3) 2 -cH_(CH3)2 C2 - H 

(BPW) ml3 
C3 - H Aromatic H Other H 

lla 60 - 131-132 ?.05(d,6H,J-6 Hz) 2.15(0, la) 4.35(m, 1H) 3.4(dd, 2H) 7.1-7.83(m, 3H) 4.0,4.2(28,2 x CCE3) 

llb 12 -126 
3 

65 
;( 11;;‘1:~~126) 

0.95(d,6H,J-6 Hz) 2.0(m, 1H) 4.35(m, 1H) 3.3S(dd, 2N 7.0-7.76(m,4H) 4.O(s,JH, 0Ci3) 

99 
(11;;21;6$48) 

0.95,1.05(2d 3H 
each, J-6 Hzj 

2.05(m,lH) 4.75(m, 1H) 3.3(m,W) 7.05-7.75(m,2H 

IL! 98 0.95,1.05(2d 3H 2.2(m, 1H) 4.5(m, 1H) 3.5(dd,2H) 
8.0(dd,lH,C5-H 

3.8(s,3H, NCH3) 

each, J-6 Hrf 
7.0-7.65 (m,3H 

3.9(s,3H, 0CH3) 

7.9(dd,lH,C5-H 
3.65(~,3H,N%~) 



Table-II : 2-Isopropylfuro(2,3-b)quinollnes 

coop- 
ound 

mp l c 
(C&$ Yield (%) 

r-+!! 1’4 

IR 
g(_)c.-’ 

‘H - 
Nm ( S pkatFA3 -C’H(Ci3)2 -C$CH3)2 C3 - H 

2d, 3H each ID S m 

MSS 

of+) Other H 

J = 6 Hz 

!s? 93-N 85 65 +2990,1605 0.95, 1.25 3.10 

!!!z 108-110 90 55 02990*1~ 1.00, 1.15 3.25 

3 
6.50 7.00 - 8.00 8.1o(s,lH,C4-ti) 211 9 

6.70 6.95 - 7.95 2.65(s,3H,CH_3) 225 g, 

8.05(s,lH,C4-H) 
4 

6.75 7.00 - 8.05 2.45,2.65(2s, 239 ; 

3H each.2 x CH,) 2 

l 2995,lm 

l 3Ocm,1605 

110-112 85 70 1.00. 1.25 3.30 

bd 140-142 85 60 0.95 (d, 6~) 3.15 6.65 6.90 - 

t 

7.90(m,4fl s - 

8.20 

G 

d, 1H 1 

8.1(s,lH,C4-ti)J 

97.E m’ lH 

z 
6.65 .? . - 8.05 2.65(s,3H,C$) - 

w 02995,1600 

03000,1~ 
l 2995, 1600 

%990,1600 

‘2995,1600 

78-79 

136-137 
105-106 

121-122 

123-l 24 

85 

85 
90 

65 

68 
70 

65 

68 

0.95, 1.15 3.15 

0.95, 1.10 3.05 
1.35 (d,6H) 3.15 

0.95 (d,6H) 3.00 

1.25 (d,6H) 2.90 

6.60 
6.55 

6.55 

6.70 

x 

241 

317 

- 

l Phase : 

0 Phase : 
cc14 
KBr 
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poly-phosphoric acid (2g) on a steam bath for 4hr and then poured into ice water. 
Filtered and the filtrate was basifled with dilute ammonia solution and then extr- 
acted with chloroform. Evaporation of the dried extract furnished a residue, which 
when subjected to chromatography ( alumina, benzene) afforded 4. 

In Table - u are shown the physical and spectral dafa of 6. 

The NBS - HCOOH method : A mixture of 2 (O.OOlm), NBS (O.OOlm) and a few cryst- 
als of benzoyl peroxide was taken in dry Ccl4 (30al) and the solution was refluxad 
for 4hr. It was filtered, washed vlth water and then dried. 
solvent unfe; diminished pressure gave the ollylbromide (1). 

Evaporation of the 

ArH and Ar-Ci+CH-), 7.8 (s,lH,C4- r)and E 

(CE3)2), 6.45 td,lH, -Ci- (CH3)2), 

13.0 c 

7.2-7.6 (m,5H, 

(br.s,lH,Nt$pp ': 

(CDc13) : 0. $ 
151-160° dec.; Yield : 

:.l?P!2s,3H each,- 
75%. IR(KBr): 3000, 16% cm"; H-NMR 

( 

Reaction of 2 with formic acid : 2 (0.00111) was taken in formic acid (9096, 1001) 

and heated on a steam bath for 3hr. It was then cooled, diluted wlth water and fl- 
ltered. The clear filtrate was basified with aqueous ammonia and extracted with 
chloroform. The dried extract on evaporation furnished a restdue which, when sub- 
jected to chromatography (alumina, benzene) afforded 5. 

Hydrogenation of 44 : To a solution of 4~ (O.OOlm) in ethanol (50~1) was added 
Pd-C (5% 75mg) and shaken vlth H at 50 psi in a Parr hydrogenator, for 3.5h.r. 
The cataiyst vas removed by filtr&.fon and the filtrate was concentrated to a small 
bulk under reduced pressure. The residue obtained was placed over a column of al* 
oina and eluted with benzene, when 4-methoxy-2-isopropy1-2,3-dihydrofuro(2,3-b)qui- 
nollne (llb) was obtained after evaporation of the solvent. 

~,8-dimethoxy-2-lsopropyl-2,3-dihydrofuro(2,3-b)qulnollne (e) was like 
wise obtained from 2. 

The physical and spectral data of lla and llb are indicated in Table- III - - -- 

Synthesis of (~)-demethoxylunacrlne (lb) : A solution of llb (lOOrag) and methyl 

iodide (15ml) was heated on a steam bath for 15min and then allowed to stand over- 
night. The excess reagent vas removed to furnish the demetho lunaslne salt (12b) 
AS a viscous mass. 12b vas heated with lithium bromide (3.5g in acetonltrllmnl) "r 
for 4hr and then poured into ice-water. It was extracted with chloroform and the 
extract dried over anhydrous Na2S04. Evaporation of the solvent furnished 2. 

Synthesis of (+)-lunasine ) and (+)-lunacrine (la) : _ lla was treated with 
methyl iodide as descr bed above and 12a was obtalned as fine crystals. 
np. 130-132O dec. f 

Yield: 85% 
(lit . mp.130'). Gtment vith lithium bromide, as in the case 

of z, 12a furnished 2. 
The physical and spectral data of 2 and 2 are given in Table - III. -- 
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