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Fumarifiorine (1a), the only known alkaloidal o-(B-dimethylamincethyl)benzoic acid, has
been isolated as its ethyl ester 1 from Fumaria parviflora Lam. (Fumariaceae). Since
alkaloids 2-6 are also present in the plant, it is probable that the blogenetic sequence
for the catabolism of the lactonic phthalideisoquinolines involves initial quaternization to an
N-metho salt, Hofmann elimination, and oxidative cleavage of the resulting olefin to supply a

substituted o-(B-dimethylaminocethyl)benzoic acid.

Although the creeper Fumaria parviflora Lam. (Fumariaceae), of widespread occurrence in Paki-

stan, has already supplied seventeen iscoquinoline bases,2 we have undertaken a detailed reinvest-—
igation of this plant3 since thin layer chromatography of different fractions of the ethanolic
extracts indicated that at least twice that many alkaloids were present.

From the strongly basic ethanolic extracts of 8 kg of the dried plant material, we have isola-
ted 18 mg of the ethyl ester 1 of the new alkaloid fumariflorine (la). Fumariflorine (1a) is the
first substituted 2-(B—dimethylaminoefhyl)benzoic acid suspected to exist in nature,

The ethyl ester 1 was obtained as a colorless wax, AS:SH 218, 262 and 298 nm (log ¢ 4.45, 3.87
and 3.78), v§:§13 1710 cm_l. The mass spectrum (70 eV) shows peaks m/e 265 (M', Cy4H{gNOy) (10},
220 (M =~ 0CyH;)™ (15), 134 (C4Hg0,)" (5), and 58 (CH,=N(CH;),)" (100). The presence of the m/e 58
base peak is diagnostic of a f-dimethylamincethyl side chain, The nmr spectrum at 200 MHz (FT) in
CDC1l; is extremely informative and has peaks at ©1.38 (8H, t, J = 7 Hz, CH3CH,), 2.34 (6H, s,
2XNCH3), 2.53 (2H, m. CHyN), 3.12 (2H, m, ArCH,), 4.33 (2H, a, J = 7 Hz, CH3CH,), 5.99 (2H, s,
OCH,0), 6.74 (1H, s, H-3), and 7.39 (1H, s, H-6).

Significantly, alkaloids previously known to be present in F. parviflora and which were re-
isolated in the present study include the phthalideisoquinolines (+)-bicuculline (g), (+)-0~

hydrastine (g),4 N-methylhydrasteine (4), fumaridine (§)5 and fumaramine (§)~5 Inspection of
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these structures suggests that in the living plant the metabolic sequence is such that the clas-
sical type phthalideisoquinolines which incorporate a y-lactone, such as (+)-bicuculline (2) and
(+)-g-hydrastine (3), are initially N-methylated to their quaternary analogs. These salts undergo
Hofmann elimination to supply phthalideisoguinolines with an open ring B, e.g. N-methylhydrasteine
(4) or its methylenedioxy analog 4a, Finally, 4 or 4a, or closely related alkaloids such as
fumaridine (i) or fumaramine (g), can undergo oxidative cleavage to the amino acid lﬁ' Since ethyl
esters are essentially unknown among alkaloids in general, and since ethanol was used during the
extraction process, it is very likely that the true natural product is the amino acid la, rather
than the ester E.G

To prove conclusively the structure of our ester 1, the known quaternary salt hydrastinine
iodide (Z)7 was treated with benzyl chloroformate in the presence of aqueous sodium hydroxide. The
resulting aldehydo urethan 8, CygHygN0g, mp 88-89° C (CHC1y), VoRc'd 1690 em = (broad), obtained
in 65% yield, was reduced in high yield with lithium aluminum hydride in THF to the amineo alcohol
9, CyyH ;NOg, mp 69-70° c (CHC1l;). Alternatively, direct lithium aluminum hydride reduction of
the crude urethan 8 furnished an overall yield of 98% of the amino alcohol 3 from the isoquinoli-
nium salt 7.

Oxidation of 9 with pyridinium chlorochromate provided a 30% yield of the oily amino aldehyde
10, Cy9H {3 NO3, previously oblained as a degradation product of the alkaloid cryptopleurospermine
(ll).s Acid permanganate oxidation of the amino aldehyde ig in aqueous acetone, immediately fol-
lowed by esterification using absolute ethanol in the presence of thionyl chloride and sulfuric
acid gave rise to fumariflorine ethyl ester (1) in 11% yield, identical with material R, 0.44 in
CHC13-HN(CyHg), 95:5, obtained from the isolatlon.9

Another alkaloid we have found in F. parviflora is the hitherto unreported and amorphous
fumaramidine (12) which is structurally isomeric with fumaridine (5). The 200 MHz nmr spectrum of
fumaramidine in CDCl, exhibits peaks at 52.31 (6H, s, 2xNCHy), 3.89 (3H, s, OCHz), 3.92 (3H, s,
OCHg), 6.20 (21, s, 9,10~0cH,0), 6.49 (1H, s, H-4), 6.79 (1H, s, H-1), 6.84 (1H, s, H~14), 7,07
(lH, dd, J = 8.1 Hz, H-12), and 7.31 (1H, dd, J = 8,1 Hz, H-11); while its mass spectrum has peaks
m/e 396 (M, CypHyyNyOg) (11), 220 (6), and 58 (100). It is probable, therefore, that an analog

of fumariflorine (la) yet to be found in nature is the amino acid 13.



Since fumariflorine (la) 1s appreciably different in its structural features from such
phthalideisoquinoline alkaloids as gfg, it is pertinent to consider it as the first representative

of a new but small group of isoquinoline derived alkaloids, namely the E—(B—dimethylamlnoethyl)—

benzoic acids,
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