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The dark yeZZou, indenobenzazepine alkaloids Zakorine (Ii and Zakoramine (21 have been found 

in fimaria parviflora Lam. (Fwnariaceael. In a transformation with biogenetic implications, 

treatment of the SpirobenzyZisoquinoZines dikydrofwnariZine (41 and dikydroparfumidine (71 with _ _ 

metkanesuZfony2 ckZoride and triethybnine in dry THF, followed by iodine oxidation, provided J_ 

and 2, re.spectiveZy. 

It 1s known that plants can convert benzylisoquinolines into protoberberines 394 which in 

turn are the probable precursors of splrobenzylisoquinolines. 
5 

We now wish to describe two new 

alkaloids, lahorine (1) and lahoramine (2) which represent the first members of the novel class - 

of indenobenzazepines, 
6 

and which are most probably derived biogenetically from spirobenzyliso- 

quinollnes. 

The creeping plant Fumarla parvlflora Lam. (Fumariaceae), which is identical with F. indica -- 

Pugsley, is a rich repository of isoqulnollne alkaloids, and is of widespread distrlbutlon in 

Pakistan where, under the name of "Pit Papra': it is used as an anthelmintic and in the treatment 

of skin diseases. Previous Investigations had shown that this 

spirobenzylisoquinolines as well as phthalidelsoquinolines. 
7 

plant is an abundant source of 

As part of a reinvestigation of F. parvlflora, we had occasslon to place on a silica gel 

column 46 g of plant extract, originating from the extraction of 12 Kg of the dried whole plant. 

Elution was first with chloroform, and then with 1% methanol in chloroform. 

In one of the middle fractions which contalned the known splrobenzyllsoqulnolines (+)-fuma- 

rlllne (3) (55 mg) and (+)-parfumldlne (6) (309 mg), - It was noticed that tic also showed a light 

yellow spot which turned to a darker yellow upon evaporation of the solvent from the plate. 
8 

Addltionally, this spot became dark brown upon spraying with the chloroplatlnic acid reagent, 

rather than dark purple as with most spu-obenzylisoquinolInes. Further purification of the yella 

material by tic gave the optically inactive lahorine cl_) (16 mg) and lahoramlne (2) (0.5 mg). 
9 
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Lahorlne chloride (A), Cz0Ht404N' Cl , mp 253-255O C (decomp.) (CHCll), is a yellow salt 

whose mass spectrum shows a molecular cation peak m/e 332 which is also the base peak. Other 

peaks are m/e 317 (23), 260 (3.0), 201 (4.1), 190 (4.2), 167 (7.0), 149 (24), 137 (6), 111 (7.0) 

and 97 (11.0). The uv spectrum of the material that had been freshly purified by tic shows 

AfiII 233, 283, 323 and 349 sh nm (log E 3.94, 3.92, 3.57 and 3.14), 7::: 256 and 310 nm (log E 

3.62 and 3.50), which denotes s highly ConJUgated system different from that of any other known 

isoquinoline alkaloid. There 1s no change in the absorption pattern in basic solution, but a 

substantial modification occurs in acid. The alkaloid turns to a darker yellow, and exhibits 

hzzT-HC 257, 274, 328 and 346 nm (log E 3.91, 3.94, 3.84 h::FeH 
+ 

and 3.67), 264 and 299 nm 

(log E 3.90 and 3.46). This behavior lndlcates that lahorine tends to solvate in a neutral or 

basic medium, but reverts back to the ionic form in acid. 

The nmr of lahorine chloride proved to be extremely informative and has been summarized in 

expression 1. 
10 

The most salient feature is the absence of any aliphatic protons with the excep- 

tlon of those associated with the N-methyl and the two methylenedloxy substltuents. Of particular 

import are the downfield one proton slnglets at 67.89 and 9.66 representing H-l and H-13, respect- 

ively, and the pair of aromatic doublet of doublets denoting H-5 and H-6, and H-11 and H-12. 
6 

Attempted reduction of lahorine using either Adams catalyst or sodium borohydride resulted in 

the ephemeral formation of a partially reduced species. This material could not be adequately 

characterized since It readily reverted to the starting alkaloid upon purification by tic. 

The second yellow alkaloid, lahoramine (g), C2tHiBOqN 
+ - 

Cl , was obtained in too small an 

amount to allow for crystallization. But its mass spectrum indicates that it is the ring A dime- 

thoxy analog of 1. There is a molecular cation peak m/e 348 (19.2), and the base peak is m/e 347. 

Other peaks are m/e 333 (39.51, 332 (58.7), 317 (61.6), 289 (11.6), 206 (12.81, 163 (14.0), 158 

(11.6), 111 (17.4), and 97 (31.4). The uv spectrum bears a similarity to that of lahorine and 

exhibits AfMeF 234, 286, 323 and 350 sh nm (log E 3.90, 3.85, 3.48 and 3.21); hi;: 256 and 312 nm 

(log E 3.59 and 3.45); ?tEzT-"+ 257, 277, 327 and 348 sh nm (log E 3.76, 3.82, 3.65 and 3.47), 

hiyCnHmH+ 262 and 300 nm (log E 3.75 and 3.43). 

In order to prove the structures of the two alkaloids, and in particular to show that the 

substituents in ring D are located at C-9,10 rather than at C-11.12, the known dihydroparfumidine 

(2), obtained by sodium borohydride reduction of parfumldine (g), 
11 

was dissolved in dry THF, and 

treated with methanesulfonyl chloride and triethylamlne at O" C for 6-7 h. 
12 

Work-up provided the 

amorphous indenobenzazepine 2 in 75% yield, 
MeOH 

C2,H2104N, ms m/e 351 (95.8, M+) and 336 (base), Amax 

219, 240 sh, 308 sh and 338 nm (log E 4.33, 4.16, 4.07 and 4.18). The nmr spectrum has been sum- 

marized in expression 8. Formation of 8 may be rationalized through the intermediacy of the azl- 

ridinium cation 7a and the quinone methide cation 7b. Oxidation of 8 with iodine in ethanol at - - 
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reflux for 6-7 h provided lahoramine (2) in 20% yield. In like fashion, dihydrofumariline (4) was 

converted Into lahorine (A), but without full characterization of the intermediate indenobenzazep- 

ine 5 due to the paucity of starting dlhydrofumariline in our possession. 13 

It is likely that indenobenzazepine alkaloids originate In plants from the rearrangement of 

spirobenzylisoquinolines, so that the present conversions of dlhydrofumariline (4) and dihydropar- 

fumidine (7) into lahorine and lahoramine, repectively, can be considered to be biogenetically - 

patterned transformations. 
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