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Abstract t A nev synthesls of the pyranoqulnolone alkaloids 
flinderslne (8&j, d-msthoxyflinderslne (EC). N-rnethylflinderslne 
(9a), tanthobunglanine (SC) , oriclne (9dTand veprlslne (9e) 
a= the prenylquinolone alkaloids atanze (13a), presklmm~nlne 
(&), U4nethylatanlne (14a ), ~t.hylglycoZione (llc) and 
N-methylproskiamfanlne (G) 1s described. 

- 
- 

Oxldatlve cycllsatlon of 4-hydroxy-3(3-rnethylbut-2-enyl)-2-qulno~ones 

rith DDQ constitutes an important me&hod' among those2 hitherto knovn for the 

synthesis of pyrano(3,2_cmlnolone alkaloids, as exaoplifled by the synthesis 

of fllnderslne (f3a)', haplamlne (ej3, N-methylfllnderslne (2) 4.5 and orlclne 

(g)V - Thargh the dehydrocycllsatlon reaction using Dw has p&-ova! to be a 

fairly (60-7590 neat one, the overall yield realized of the alkaloids vas only 

15-16X: the reason being that the method7 ~~@oyed for deriving the precursors 

viz., the prenylqulnolones (2) [from dlethyl (3-methylbut-2-•nylbnalonate and 

the corresponding anlllne] vas not quite productive (21-35X) and often attended 

by unwanted side reactions 8 . 

It vas felt that any methodology that wrxlld provlde an alternative conve- 

nient access to the prenylqulnolons precursor or its synthetic equivalent should 

make the Plozsi*sl technique more expadlent and widely applicable. Recantlyg ve 

have shown how the condensation of lsohrtyraldehyde vlth Z~lnolone-34cetlc 

acids led to a new synthesls of 3(3_methylbut-2-enyl I- as well as 3Omethyltut-l- 

enyl)-2*lnolones. The reaction, when applied to I-hydroxy-2winolone-3-acetic 

acid (la)", gave a mixture of two lactones 1 (70%) and g (20x1, both of which had 

the same molecular fomla C15H13N03. Cangmmd & tap. 314-31S” 1 which readily se- 

parated from the reaction mlxture was collected by flltratlon and B (mp. 276-277.) 

vas isolated from the filtrate, by extraction vlth chloroform. Cunpcund zvas 

ldentlflcd as the linear lactone 2, on the bssls of its ready dlssolutlon In cold 

&pcars alkali and on Its reaction with dlasomethane to give the methoxylactone 

eg. Canpcund 1, on the other hand, vent into solution in aqueous alkali only on 

heating and did not react with diatcsnethane and hence presumd to be the angular 

lfosber 22. & as well as & gave rise to the sams acid z. on dlgestlon with hot 

aqueous alkali followed by acldlflcatlon. Decarboxylatlon of a furnished a mLx- 

ture of 3 (24%) and 7s (36X), vhlch ware separated by column chromatography and 
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b 0C7i3 H H 
8 2 

c H H 0cH3 

d ocH3 0CH3 H 

e H -3 -3 



A convcnicnr ryntkk of flindcrsine. amine and their analogua 443 

then characterlsai. 62 gave fllndersinet @&,a as reported', on heating with OOq 

In boillhg benzehe. InterestLngly, the vinyl guinolone 2 also, as expected. gave 

rise to 8s on dehydrocycllsatton with Dm), tMs allowing another acce88 to flinder- 

8im (*a71 -. An ioPprovement (941%) in the yield of 82 was reallsed uheh the nix- 

ture containing e and z was heated vfth DW withart resorting to the process of 

separating them. Dn heatlhg with methyl lcdlde and potassLum carbonate ln acetone, 

&gave N-aeAhylfllnderslne (s) 12 , in 75% yfeld. N-methylderlvatlves 
13 of *as 

well as 7s also yleldads on treatment with DDO In bolllhg benzene. Dctenslon of 

the synthetic sequence to the gulnolone acids C - le led to a new synthesis of - 

the alkaloids B+tboxyflinderslne (&I", zanthobunglanine (~1". oricine (g)16 

and veprisine (~)16-'e. 

The dehydrocycllsatlon reaction realised with the prenyl- (6_) as well as 

the vinylgulnolohe (1) CM be mechanlstlcally viewed as proceeding thrargh the 

Initial abstraction of the pheholic and the allyllc hydrogen8 to give the qulnone- 

methide Ce) followed by a perlcycllc ring-closure to give the pyranoquinolone (El. 

A slinilar mechanlm has been established 
19 

In the IXQ-inltiatad dehydrocycllsation 

of Z(%raethylhrt-2-enyllphenol (fil to 2,2-dlnthylchranene (121. The lntermdiacy 

of the qulnone-rsthlde in the transformation of fi to z vas further arbstantiated 

by their actual 1801ation20. 

Intere8tfhgly, our investigative efforts also provided a convenleht 
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synthesls of sane of the prenylqulnolone alkaloids like atanlne (13a) 9,21 

18.22 
- , pre- 

sktilanlnt(13e) - , N-methylatanlne (14a)13023, 
18 - 

Omthylglycooolone (&)24 

and N-methylpreskinrrlanine (a) . heatmmt of the prenylqulnolones (5) with 

dlazcmethane gave the corresponding methylethers (El whereas with methylsulphate 

and alkali in C+lF, they afforded the corresponding 4athoxy-N-methyl-Zqulrwlo- 

nes (g). 

Melting polnts were determined on a Heulu FP 51 l utoautlc melting polnt 
determination apparatus and are uncorrected. The IH-w spectra were recorded on 
a Hitachi R-600 spectraaeter, ualng TMS as an internal standard. The IR spectra 
were recorded on a Perkln-Elmer model 597 apectrophotareter. 

General Procedure 8 

Reaction of L with isohrtyraldehyde t A mixture of 1. (O.OZn), lsobutyraldehyde 

‘TzSml), sodium acetate (4.Sg), acetic acid (2Qnl) and acotlc anhydride (2M) was 
heated on a steam bath for 1.5 hr. It uas then cooled and the precipitated 3- 
lso~tylldene-2.4-dloxo-2.3.4.5-totrahydrofuro~3,2-c~qulnollne (1) was filtered, 
washed successively with chloroform, aqueous sodlum bicarbonate solution and watu 
anddried. The filtrate and the chloroform washings we diluted with more chlo- 
roform and then washed with aqueous sodium bicarbonate solutlon and mter. Eva- 
poration of the dried extract furnlahed 4-hydroxy-3-laobutylldene-2-oxo-2,3-dlhy- 
drofuro(2,3-b)qulnollne (1,. 

The physical and spectral data of 1 ar~I 1 are given ln Table - I. 

Reaction of 2 with dlazanethane : lb a suspension of 1 (0.2g) wer ether, kept at 

O'C was added an ethereal wlutlon of dlazamthane (prepared from lg of nltrow- 
methylurea) and the reaction mixture use stirred for 30 min. The excess reagent 
was dwsed and the wlvent on evaporatlon gave I-methoxy-3-laohrtylldene-2- 
oxo-2.3-dlhydrofuro(2.3-b)quinollne(i). 

In Tablq - I are shown the physical and spectral data of i. 
Under simflar condltlona & vas reacted vlth dlazocaethane tut It uaa re- 

covered quantitatively. 

Synthesis of 4-hydroxy-3(l-carbcucy-3-methyl~t-l-eny1)-2qulnolones (2) I 2 or 2 

~O.Olm) wan heated vlth aquecus NaOH (ZN, fSm1) on a steam bath for 1 hr and then 
cooled and filtered. me filtrate on l cldiflcation furnished 2 as colourleaa amor- 
phous powder. 

The physical and spectral data of 2 are lndlcated in Table - II. 

rhXarboxyAat1on of r t %a diphenylether (3-l) kept boiling was added an lntlmate 

mixture of 2 (O.Olmf and copper pwder (2g) in portions over a period of 30 min. 
The solutlon Van heated at reflux for a further period of 3 hr, cooled ti fllter- 
ed. It was placed over a column of slllca gel and eluted with petroleum ether 
(60-80*) whereby dlphenylether was rearoved caapletely. Thereafter the column uaa 
eluted with benzene - ethylacetate (411) when z was obtained as yellow cryatala 
after evaporation of the wlvent. Ibrther elutlon wlth benzene - ethylacetate 
(111) afforded a. 

'Ihe physical and spectral data of 6_ and 1 are shown in Table - II 

Reaction of 6 with oog t A mixture of 6, (O.OOlm) and DEQ (O.OOlm) in benzene 
15Qnl) was refluxed for 4 hr. It was then filtered and evaporated to dryness. 
The residue obtained was taken in chloroform and washed accesslvely with aqueous 
sodium carbonate (10%) and rater. Evaporation of the dried extract furnished 2.2- 
dlmethyl-5,6~ihydropyrano(3,2-c)qulnolln-5-one tg). 

me vlnylquinolone 1 (O.OOlm) on heating with DDQ (O.OOlSa) in benzene 
(5Qnl) for 12 hr furnished S_. identical ln all reapecta with the one derlved&aab 

The physical and spectral data of 8 are given in Table - III 

Hethylatlon of 8 I A mixture of g (O.Zg), methyl iodide (15ml) and anhydrous pt- 
assium carbonate (log) in dry acetone (1-j uas refluxed for 6 hr. It vas fll- 
tered and the filtrate on evaporation furnished, 
benzene) 2 as colourless nesdles. 

after chrcrratography (S102 gel, 

me physical and spectral ddtd of 2 are indlcdtdd in Table - III 

Treatment of 6, wlth dlazomethane t To a suspension of 6, (0.2g) wer dry methanol 
(25ml), kept at O'C, was added an ethereal solution of dlazanethane (prepared from 
lg of nltrosomethylurea) and the solution wan stirred for 1 hr. me urusad dla- 
zomethane uas decanposed and the solution was evaporated to furnish d residue 
which on chromatography (SiO2gel,benzene) gave 11. 

In Table - TV are shown the physical and spectral data of 2. 
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Treatment of.5 with methylsulphate I m a well stirred solution of 6_ (15CMg) in 

MF (Elm1 ) was added powdered KOH (0.5g 1, follwed by the addition of methylsulpha- 
te (l.Sml). 'Ihe solution uaa heated for 6 hr at 50-55.. It was then poured into 
ice water and extracted with chlomform. The chloroform extract was washed succ- 
essively vith aquea~s sodium hydroxide solutlon and water. Dmporatlon of the 
dried extract furnished g. 

The physical and spectral data of &+ are given ln Table - lV 
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A convcnicnt synthesis of tlindersinc. atanine ad their analogua 

QIm NULYSIS OI T-m cocpooBwl 1, 1. $ 1, gr 28 s. 0. & -b IF 

70.50 5.13 70.12 4.92 

67.36 5.30 67.62 5.58 

64.75 5.43 64.12 5.72 

64.75 5.43 64.26 5.02 

70.58 5.13 69.98 5.52 

67.36 5.30 67.60 5.14 

64.75 5.43 65.10 5.06 

64.75 5.43 65.08 5.84 

71.36 

68.22 

65.64 

65.64 

65.93 

63.36 

61.25 

73.30 

69.48 

66.42 

66.42 

73.34 

69.48 

66,42 

66.42 

5.61 

5.72 

5.81 

5.81 

5.53 

5.65 

5.75 

6.60 

6.61 

6.62 

6.62 

71.62 5.48 

68.36 5.58 

65.22 5.92 

65.72 5.64 

66.28 5.82 

63.78 5.92 

61.95 5.28 

73.16 6.72 

69.71 6.42 

66.52 6.84 

66.62 6.38 

6.60 73.82 6.86 

6.61 69.72 6.52 

6.62 66.52 6.84 

6.62 66.92 6.38 

73.99 

70.02 

66.89 

74.67 

70.83 

67.76 

67.76 

74.05 

67.31 

67.31 

74.68 

71.06 

68.12 

5.77 

5.88 

5.96 

6.27 

6.32 

6.36 

6.36 

7.04 

6.96 

6.98 

7.44 

7.37 

7.30 

74.12 5.86 

70.30 6.02 

66.54 5.72 

74.42 6.50 

71.02 6.42 

67.52 6.16 

67.62 6.48 

74.42 7.12 

67.64 7.22 

67.28 6.86 

74.72 7.36 

71.22 7.44 

68.26 7.42 


