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Abstract-Seven aristololactam alkaloids were isolated from Aristolochiu argentina. Five are reported for the first time. 

INTRODUCTION 

A previous investigation [l] established the occurrence in 
the rhizomes of Aristolochia argentina of aristololactams 
I, AII, AIII, BII and BIII. The present paper deals with the 
isolation of seven new lactams, named as aristololactams 
II, III, IV, Ia, IIIa, AIa and AIIIa, from the same source. 
Five of them, aristololactams III, Ia, IIIa, AIa and AIIIa, 
are reported for the 6rst time. Aristololactams II (cepha- 
ranone A) and IV (aristolochic acid-D methyl ether 
lactam) were previously isolated from the callus tissue of 
Stephania cepharantha (Menispermaozae ) by Akasu et al. 
[2] and from Aristolochio in&x by Kupchan and 
Merianos [3], respectively. Aristololactam IIIa as the N- 
B-D-glucoside has been also found by Pakrashi et al. [4] to 
occur in A. indica. 

RESULTS AND DISCUSSION 

The structure of aristololactams II, C&H9N03 ([M] + 
263), III, C1,H1,N04 ([Ml’ 293), IV, C1sHloN05 
([Ml’ 323), Ia, &H9N04 ([Ml’ 279) and IIIa, 
C16H9N0., ([Ml’ 279) was inferred from their mass 
spectra and from the signal multiplicities of their hydro- 
gen resonances. ‘HNMR data of these and other aris- 
tololactams of A. argentim are compiled in Table 1. A 
comparison of shift values indicates cetin correlations 
which may be wf diagnostic value. Apart from known 
shielding effects, the effects of substituents on C-2, C-5 
-and C-9 protons are noteworthy. The signal for the C-2 
proton is differentiated in an aristololactam substituted in 
ring A with two methoxyl groups or a CHzOI group and 
replacement of a methoxyl substituent at C-3 by a 
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&tams rather than directly from quatemary apor- 
phine alkaloids as proposed earlier [8]. 

Little is known about the biosynthesis of aristololac- 
tams. However, aristololactams are biogenetically related 
to aporphine alkaloids from which they probably orig- 
inate. The isolation of Chydroxy, 5-0x0 and 4,5- 
dioxoaporphines from Stephania cephuruntha (Menisper- 
maceae) [2], Fusea longifolia (Papaveraceae) [ll], Piper 
sanctum (Piperaceae) [12] and Glaucium pauum 
(Papaveraceae) [13] has led to the idea that 4,5- 
dioxoaporphines might arise. by oxidation of aporphines 
and function as intermediates in the biosynthesis of 
aristololactams [2,11,13]. Indeed, conversion of pontev- 
edrine, a 4,5dioxoaporphine, into an aristololactam takes 
place in vitro and can be regarded as a benzilic acid 
rearrangement followed by loss of carbon [13]. 

EXPERIMENTAL 

Mps are uncorr. UV spectra were recorded in 95 % EtOH and 
IR spectra in KBr discs. ‘H NMR and ‘“C NMR spectra were de 
termined in DMSO-ds solns. Chemical shifts are expressed as 6- 
values (ppm) downfield from TMS using central resonance of 
DMSO-d, as internal reference. TLC was carried out as follows: 
(1) silica gel, C,H&leCOEt (17:3), two developments (aris- 
tololactam, R,: I, 0.67; II, 0.65; BI, 0.60; BII, 0.58; IV, 0.56, III, 
0.53; BIII, 0.45X (2) AlzO,, CHCls-EtOH (100: l), two develop 
ments (aristololactam, R, : BI, 0.83; BII, 0.76; BIII, 0.71; I, 0.66, II, 
0.63; IV, 0.57; III, 0.55); (3) Woelm Mg silicate, C6H,-MeCOEt 
(3: 1) (aristololactam, R,: BII, 0.60; II, 0.51; BI, 0.51; BIII, 0.41; I, 
0.32; III, 0.25; IV, 0.12); (4) AlzO,, CHCls-EtOH (95: 5) (aris- 
tololactam, R, : IIIa, 0.55; AII, O.e), AIII, 0.43; Ia, 0.29); (5) silica 
gel, CHCIs-EtOH (9 : 1) (aristololactam, R, : AII, 0.70; AIII, 0.68; 
114 0.64; Ia, 0.54; AIIIa, 0.28; AIa, 0.24); (6) silica gel, 
C,H,-MeCOEt (7: 3) (aristoloiactam, R,: Ia, 0.69; IIIa, 0.67; 
AII, 0.65; AIII, 0.56; AIa, 0.39; AIIIa, 0.34). Fluorescence on silica 
gel at 360 nm: aristololactam I, blue; II, dark blue; III, dark green; 
IV, orange; Ia, dark green; II& green; AII, blue; AIII, yellow; AIa, 
blue-green; AI& yellow-green; BI, green; BII, light blue; BIII, 
yellow-green. 

Exrracrion OfAristolochia argentina. Rhizomes of A. argenrina 
(24.08 kg, dry wt) were extracted as described previously Cl]. The 
residue from the ethereal extracts containing the neutral com- 
ponents were submitted to repeated column chromatography on 
silica gel and AlzOs (C6H,-CHCl,-MeOH) to give several 
fractions. By prep. TLC (systems 1, 2 and 3) the nonphenolic 
fraction afforded 3 mg aristololactam II, 3.5 mg aristololactam 
III and 4 mg aristololactam IV. The phenolic fraction, after the 
removal of a mixture of aristololactams AI1 and AI11 by 
crystallization, was fractionated by column (A1z03, CHC&- 
EtOH) and prep. TLC (systems 4 and 5) yielding 44 mg 
aristololactam IIIa and 3mg aristololactam Ia. Only a small 
portion of the latter was obtained as pure crystals. TLC showed 
that aristololactams Ia and IIIa are contained in the rhizomes in 
equal amounts. After prep. TLC (system 6, two developments), a 
fraction corresponding to 13.77 kg (dry wt) of rhizomes afforded 
3 mg of aristololactam AIa and 13.8 mg of aristololactam AIIIa. 

Benzom-1,3-benzodioxolo [6,5,4-&Jindol-5(6H)-one, aristo- 
lo&am If, cepharanone A. Mp 297-298” (n-PrGH); UV 1, nm 
(log E): 264 (4.38), 276 (4.46), 287 (4.43), 327 (3.87),339 (3.86), 374 
(3.79), 391 (3.793; IR v, cm -I: 3145, 1706, 1686, 1377, 1266, 
1166,1044; EIMS m/z (rel. int.): 263 [M] + (lOO), 262 (ll), 235 (6), 
207 (8), 179 (ll), 178 (8), 177 (14). 152 (12), 151 (4 150(17), 131.5 
(9), 131 (13). 

lO-Methoxy- benzoyl -1,3- benzodioxolo[6,5,4 -cd$ndo& 5(6H) 
one, aristololactam III. Mp 297-304” (HOAc); UVI, nm 

(log E): 237 (4.49), 254 sh (4.35), 267 (4.45), 281 (4.48), 294 (4.333, 
334 (4.06), 348 (4.07x 3% (3.92); IR v_ cm-‘: 3195,1702,1376, 
1047,852; EIMS m/z (rel. int.): 293 [M]+ (IO& 278 (73A 250 (22). 

8,10-Dimethoxy-benzo[;fl-1,3-benzodioxolo [6,5,4-cdl indol- 
5(6H)-one, aristololactam IV. Mp 345” (HOAc); UV& nm 
(loge): 240 (4.45), 263 (4.39), 291 (4.06), 302 (4.04), 336 (3.84), 346 
(3.85), 410 (3.80); IRv_cm -‘: 3226, 1689, 1626, 1377, 1366, 
1337,1284,1264,1047; EIMS m/z (rel. int.)c 323 [M]+ (lOO), 308 
(58), 293 (lo), 280 (22), 278 (9), 265 (41), 250 (9 237 (14), 161.5 
(17). 

I-Hydroxy-benzo [f]-1,3-benzudioxolo [6,5,4-&l indol-5 (6H)- 
one, aristololactam la. Mp > 3%” (HOAck UV & nm (loge): 
212 (4.38),242 (4.54). 249 sh (4.51), 258 (4.55), 291 (4.18X 301 sh 
(4.15), 330 (4.00), 400 (3.98); IRv_cm-‘: 3175, 1642, 1276, 
1053,933, 806,740, EIMS m/z (rel. int.): 279 [Ml’ (lOO), 278 
(21.4). 251 (16.5), 250 (13.4), 223 (24.5), 222 (10.5X 221 (9.2), 195 
(23.1), 193 (15.3), 168 (12.6X 167 (9.8), 166 (14.9), 165 (8.3), 164 
(21.9), 140 (8.8), 139 (53.7), 138 (14.4), 137 (11.8), 111 (10.7). 
Treatment with CHzNz afforded aristololactam I (TLC). 

lO-Hydroxp benzolfl-lf -6enzodioxolc$6,5,44_ indo& 5(6m 
one, aristololactam Illa. Mp > 350” (HOAc); UV1, nm 
(log E)C 212 (4.46), 236 (4.47), 255 sh (4.37), 266 (4.45), 280 (4.41), 
296 (4.26), 333 (4.04), 348 (4.04), 398 (3.93); IR v_ cm-‘: 3311, 
1653, 1366, 1314, 1270, 1044,870,789; EIMS m/z (rel. int.): 279 
[M] + (lOO), 223 (13.6), 195 (9.9 193 (8.0), 168 (8.9), 166 (8.7X 164 
(11.4), 149 (14.7), 139 (28.4), Methylation with CH,N, gave 
aristololactam III (TLC). 

2,7-Dihydroxy-1-methoxydibenz[cd, f]indol-4(5H)-one, arls- 
tololuctam Ala. Mp > 3H)” (HOAc); EIMS m/z (rel. int.): 281 
CM]’ (100), 266 (58.1), 238 (33.6), 182 (22.2). Methylation of 
aristololactam AIa with CHzHz gave a product identical to 
aristololactam BI (mp, TLC, IR). 

2,9-Dihydroxy-1-methoxydibenz [cd, f]indol-4(5@-one, ar- 
istololackun AlIla. Mp > 350” (HOAc); LJV,l_ nm (loge): 212 
(4.39), 237 (4.53), 252 (4.38), 26Osh (4.37), 279 (4.27). 292 (4.28), 
321 (4.08), 402 (3.87); IR v_ cm-‘: 3106,1689,1292,1209,984; 
EIMS m/z (rel. int.): 281 [Ml’ (loo), 267 (14.5), 266 (88.6), 238 
(41.3), 182 (40.8), 155 (13.5), 153 (1 LO), 126 (12.4). Treatment with 
CHzNz afforded aristololactam BIII (mp, TLC, IR). 

1,2,7-Trimethoxydibenz [cd,f]indoL4(5H)-one, aristofolactam 
BI, talisconine. This compound was obtained in low yield from 
aristololactam I by acid hydrolysis [14], methylation with 
CHzNz and purification by prep. TLC (system 2), mp 260” (n- 
PrOH); UV I_nm (log E): 242 (4.60), 247 (4.58),253 (4.59), 259 
(4.47). 297 (3.95), 336 (4.06), 397 (3.39); IR v_ cm- I: 3260.1715, 
1658,1471,1261,1046, 1028; EIMS m/z (rel. int.): 310 (43.2). 309 
[Ml’ (lOO), 308 (10.2), 295 (22.9), 294 (54.9), 279 (29.4), 266 (21.7), 
251 (41.3), 250 (15.8), 236 (17.6), 223 (16.1), 180 (15.2X 164 (10.3), 
152 (12.0). 

Acknowledgements1 am grateful to Dr. Benjamin Frydman for 
13C NMR measurements and to Dr. Eduardo G. Gros for MS 
measurements. 

REFERENCES 

1. Crohare, R., Priestap, H. A., Farifta, M., Cedola, M. and 
Ruveda, E. A. (1974) Phytochemistry 13, 1957. 

2. Akasu, M., Itokawa, H. and Fujita, M. (1974) Tetrahedron 
Letters 3609. 

3. Kupchan, S. M. and Merianos, J. J. (1968) J. Org. Gem. 10, 
3735. 

4. Pakrashi, S. C, Ghosh-Dastidar, P., Basu, S. and Achari, B. 
(1977) Phytochemistry 16, 1103. 

5. Maldonado, L. A., Herran, J. and Romo, J. (1966) Ciencia 
(Mexico) 24,237. 



852 H. A. PRIESTAP 

6. Castello, J. F. Jr., Gottlieb, 0. R, De Lima, R. A., Mesquita, 
A. A. L., Gottlieb, H. E. and Wenkert, E. (1977) Phyro- 
chemistry 16, 735. 

7. Priestap, H. A., Ruvada, E. A., Mascaretti, 0. A. and 
Deulofeu, V. (1971) Anal. Asoc. Q&I. Arg. 59, 245. 

8. Hegnauer, R. (1963) in Chemical Plant Taxonomy (Swain, T., 
ed.) p. 389. Academic Press, London. 

9. Dyke, S. F. and Gellert, E. (1978) Phytochemistry 17, 
599. 

10. Gibbs, R. D. (1974) Chemotaxonomy of Flowering Plants, Vol. 

I, p. 253, Vol. II, p. 1171. McGill-Queen’s University Press, 
Montreal. 

11. Braz F”, R., Gabriel, S. J., Gomes, C. M. R., Gottlieb, 0. R., 
Das, M., Bichara, G. A. and Maia, J. G. S. (1976) 
Phytochemistry IS, 1187. 

12. Hiinsel, R. and Lcuschke, A. (1976) Phytochemistry 15,1323. 
13. Castedo, L., Suay R. and Mourifio, A. (1976) Tetrahedron 

Letters 501. 
14. Konovalova, R. A., Yunusov, S. and Orekhov, A. P. (1940) 

Chem. Abstr. 34, 2852. 


