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Substantial progress has been made since 1983 in the realm of aporphinoids, in- 
cluding aporphines sensu stricto and biogenetically related aporphinoids. A number of 
new aporphines, some with novel substitution patterns, have been found. A novel fea- 
ture of this review is that alkaloids with the azaanthracene of azafluorene skeletons have 
been included for the first time. These are of the cleistopholine or the onychine types, 
and they just could be related biogenetically to the aporphines through a catabolic path- 
way. Similarly, aconcaguine- and chiloenine-type alkaloids, which are clearly formed 
by the in vivo oxidative cleavage of aporphine, have been listed in the present review. 

This review supplements our earlier ones by including data published since 1983, 
as well as by reporting several related aporphinoids unlisted in 1975, 1979, and 1983, 
along the following plan: (a) additional data on previously reported aporphinoids 
(structures 1-395), revised structures (Table l ) ,  additional physical and spectral data 
(Table 2), and known aporphinoids reisolated from new sources (Table 3); and (b) com- 
pletely new or previously unlisted aporphinoids (structures 396-542, Table 4). 

The organization, intent, and content of the present review are essentially the same 
as in the previous ones. Included in this listing are the aporphines (noraporphines, apor- 
phines, aporphine N-oxides, quaternary aporphines, ~ t u r a l  N-acylated noraporphines), 7- 
hydroxy-7-methylaporphines, 7,7-dimethylaporphines, oxoaporphines, 4,5-dioxo- 
aporphines, 7- andor 4-oxygenated aporphines, dehydroaporphines, 7-methyl- or 7- 
formyldehydro-aporphines, phenanthrenes, cleistopholine- and onychine-type al- 
kahds ,  and miscellaneous aporphinoids. For the new alkaloids, aporphines are struc- 
tures 396-423,7-hydroxy-7-methylaporphines 424,425, oxoaporphines 4 2 U 3 2 ,  
4,5-dioxoaporphines 433436, 7- andor 4- oxygenated aporphines 437456, de- 
hydroaporphines 457-473, 7-methyl- or 7-formyldehydroaporphines 474482, 
phenanthrenes 483-494, cleistopholine- and onychine-type alkaloids 495-517, mis- 
cellaneous aporphinoids 518-542. Included among the miscellaneous aporphinoids 
[sensu Shamma and Guinaudeau (2 1 1)1 are 6,6a-dehydroaporphines, duguenaine-type 
aporphinoids, ring A quinonoid aporphinoids, oxoisoaporphines, azafluoranthenes, 
diazafluoranthenes, 1-azaoxoaporphinoids, azahomoaporphines, and catechol 
dioxygenase oxidized aporphinoids. However, proaporphines, aristolochic acids, 
aristololactams, and dimeric aporphinoids are excluded from this review. Dimeric 
aporpinoids will be shortly reviewed by the authors. 

The numbering of the aporphine skeleton is according to the accepted ruling. Un- 
less stated otherwise, uv (nm, log E) and cd (A€, nm) spectra were obtained in EtOH or 
MeOH and n m r  spectra in CDCl, (at 60 MHt for 'H nmr); chemical shifts are in ppm 
on the 6 scale, and the coupling constants are given in Ht. Values with identical 
superscripts may be reversed; ir frequencies are in cm- ', and melting points are in de- 
grees centigrade. 

'For Parts I ,  11, and 111, see Lloydia, 38, 275 (1975); J. Nar. Prod., 42,  325 (1979); and]. Nar. 
Prod., 46, 761 (1983), respectively. 
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TABLE 1. Revised Structures of Previously Reported Aporphinoid Alkaloids. 

366. GLAUFIDINE C,"H,,O,N 357.1575 
Revised structure (94); see also epiglaufidine 455 

T ~ L E  2. Additional Physical and Spectral Data on Previously Reported Aporphinoid Alkaloids. 

12. STEPHANINE 

21. APOGLAZIOVINE 

26. NUCIFEROLINE 

31. ISOTHEBAINE 

110.5 28.4 

127.8 

32. 0-METHYLISOTHEBAINE 
(1,2,11-Trimethoxy- 
aporphine) 

2.46 

Cl,H1903N 309.1364 
'HNMR: (C,D&) (128) 
I3C NMR: (128) 

Cl,H190,N 297.1364 
I3C NMR: The values given for C-lb and C-3a in 

(209) have to be reversed (24); those for C-9 and 
C- 11 may be reversed (24) 

CI9H,,O3N 311.1520 
C NMR: The values given for C-lb and C-3a in 

(209) have to be reversed (24); those for C-9 and 
C- 1 1 may be reversed (24) 

13 

CI9H2103N 311.1520 
"C NMR: (234) 

C2,H2,03N 325.1677 
{afD: +26O(c=0.45, CHCI,) (122) 
'HNMR: (122) 
MS: [MI+ 325 (loo), 324, 310, 294, 282, 162.5 

(122) 

c 
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56. XANTHOPLANINE 

7.92 

3.90 
Ho 

59. GLAUCINE 

3.07 

,Me 
'Me 

3.43 

72. MAGNOFLORINE 

75. N-METHYLCORYDINE 

86. MENISPERINE 
(N-Methy lisocorydine) 

88. 0,O-DIMETHYLCORYTUBERINE 
(0-Methylpraecoxine) 3:g 3.87. Ye 2.53 

3.72 

0 6.81 d 

3.88. 6.96 d J09.0 

96. PREOCOTEINE 
60.8.. 

C2,H2604N+ X- 356.1861 
[a)D: +53" (c=O.28, MeOH) (47) 
'HNMR: (47) 
MS: [MI+ 356 (IO), 297 (5), 58 (100) (47) 

C,,H2>04N 355.1782 
'H NMR: additional data for H-4, H-5, H-6a, and H- 

7 (133) 

341(32), 327(12), 326(5), 313(2), 312(9), 310 
(5), 297 (3), 296 (4), 284 (6), 283 (1 I), 282 (4), 
270 (4), 269 (3), 268 (5), 165 (6), 152 ( 7 ) ,  142, 
128, 127, 58 (100) (I-) 

C2,H2604Nf X- 356.1861 
MS: 

C2,H2404N+ X- 342.1704 
MS: 

(67) 

355 ( 3 ) ,  341 (28), 327 (16), 326 (8), 312 (13), 
3 10 (9), 298 (6), 296 (10). 284 (9). 283 (12), 270 
(35), 255 (20), 142, 127, 58(out ofscale)(I-) 
(67) 

C2,H,>O*N 355.1782 
'HNMR: (138) 

C,,H,,O,N 371.1731 
Ia)D: +26" (EtOH) (225) 
13C NMR: (225) 
MS: [MI+ 371 (loo), 370 (73), 356 (52), 354 (23). 

340 (26L 328 (25), 3 13 (13), 3 1 1 (5), 297 (2 l), 
178(5) (225) 
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99. NORPURPUREINE C2lH2,O,N 37 1.173 1 
"C NMR: (225) 

185. N-METHYLISOPILINE CigH2105N 311.1520 
uv: 214 (4.52), 271 (4.29), 301 sh(3.99) (54) 

192. ZENKERINE 

110.1 28.9 

56.1.. 

193. PULCHINE 
(N-Methy lzenkerine) 

56,0m53'3 109.5 28.8 

128.2* NMe 43.8 
119.3 62.6 

55.22. 112.4** 

195. NORLAURELINE 

5.Wd 6.10 d (wNH 
J 1 J  

7'71 d Me0 

Cl8HI90,N 297.1364 
[uID: -99" ( r=O.  1, MeOH) (24) 
'k NMR: (24) 

C19H2103N 311.1520 
[aID: - 13Oo(c=0. 1,  MeOH) (24) 
'HNMR: (24) 
"CNMR: (24) 

Cl8HI,O3N 295.1207 
[U]D: - 9 7 " ( ~ = 0 . 2 ,  MeOH) (189) 
UV: 218 (4.28), 232 sh (4.24), 265 (4.03). 275 

'H NMR: (189) 
MS: 

(4.06), 305 (3.81) (189) 

[MI+ 295 (52), 294 (loo), 278(10), 265 (8), 264 
(6), 263 ( 1 3 )  (189) 
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198. ELMERRILLICINE 

4.04  
O b  

6.70-7.18 

203. LITSEFERINE 

6.05 d 
3 1 2  

7.62 

2 

Melt5 
3.89 

c. 3-HYDROXYNORP JCIFERINE 

255. PRESTEPHANINE 

261. N,O,O-TRIMETHYLSPARSI- 
FL.ORINE 
(1,2,10-Trimethoxy- 
aporphine) 

5 5 ' L y M e  60.2 152,0 n a . 4 *  53.1 43.6 

113.7.' 127.80 

128.4 
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CI8Hl7O4N 311.1156 
MP: 207-208" (189) 
(a]D: -268" (~~0.12, EtOH) (189) 
UV: 224 (4.41), 240 sh (4.23), 268 sh (4.16), 276 

(4.20), 298 (4.02) (189) 
'H NMR: (189); also in CD,OD and CD,OD -t NaOD 

(189) 
MS: [MI+ 3 11 (loo), 296 (14), 282 (14), 281 (18), 

224 (14), 181 (16), 165 (23), 152 (59) (189) 

C,,HI7O4N 3 1 1.1156 
UV: 233 (4.36), 283 (4.1 l), 308 (4.09) (187) 
'H NMR: (CDCI,/CD,OD 5%, 90 MHz) (187) 

C,,H190,N 297.1364 
'HNMR: (C,D,N) (54) 

CigH2103N 311.1520 
MP: 238' (dec) (HBr) (2 14) 
'HNMR: (214) 

C2,H2,03N 325.1677 
(a]D: - 169" ( c=  0.1, MeOH) (24) 
"CNMR: (24) 

55.32* 113.1** 
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262. ISOTHEBAIDINE 

267. OUREGUATTINE 
( 1-0-Methyloureguattidine) 

271. NORANNURADHAPURINE 

275. NORLIRIOFERINE 

110.7 29.2 

60.1 

287. 

289. 

291. 

295. 

297. 

N-METHYLHERNAGINE 

N, 0-DIMETHYLISOCORYDINE 
(0, 0-Dimethylmagnotlocine, 
0-Methylpraecoxine 
methiodide, 0,O-Dimethyl- 
corytuberine methiodide) 

N-METHYLBULBOCAPNINE 

THALISOPYNINE 

B AI C ALI D I N E 
(N-Methylbaicaline) 

CiSH1903N 297.1364 
UV: 217, 262 sh, 271, 302 (90) 
'HNMR: (90) 

C19H2104N 327.1469 
W: 216 (4.24), 222 sh (4.17), 281 (3.78) (54) 

ClSH,,O4N 311.1156 

[RID: -55" (c= 1.0, EtOH) (HBr) (153) 
MP: 273-275" (HBr) (153) 

C,9H2,04N 327.1469 
I3C NMR: (33) 
MS: [MI+ 327 (68), 326 (loo), 3 12 (23), 3 10 (18), 

298 (6), 295 (17), 283 (91, 281 (8),  267 (11) 
(33) 

C20H2304N 34 1.1626 
MP: 230" (138) 
[RID: +27Oo(c=0. 1, MeOH) (138) 

C22H2s04N+ X- 370.20 18 
MS: 369 (7), 355 (171, 341 (7), 340 (29), 324 (35), 

3 11 (31, 3 10 (3), 309 (4), 308 (6), 294 (5), 282 
(3), 281 (3), 280 (2), 279 (2), 266 ( 4 ,  265 (3), 
142, 127, 58 (100) (I-) 

C2&2204N+ X- 340.1548 
MS: 

(67) 

339 (4), 325 (14 ,  324 (lo), 311 (41, 310 (17), 
295 (3), 282 (6), 280 (6), 266 (3), 264 (3), 252 
( 4 ,  224 (4), 142, 127, 58 (100) (I-) (67) 

C2&2505N 37 1.173 1 
MP: 142-144" (99) 

C2,H2,O,N 369.1575 
MP: 146-147" (155) 
laID: +55"(MeOH) (155) 
W: 217, 242, 291, 306, 318 (155) 
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116. LIRIODENINE 

123. ATHEROLINE 

3 , ~ N  \ 8.69 J S . 0  d 

3.95 
Me0 '  

136. ALKALOIDPO-3 

4.17. 

7.72 t 
J 7.9 

216. OXOSTEPHANINE 

218. OXOPUTERINE 

340. OXOCREBANINE 

6,30 ~~N 8.77 f5.0 d 

0' 

8.21 d 
fo 8.8 

7.11 d 

OMe 
3.96 

C 17H903N 27 5.0582 
13CNMR: (TFA) (128) 

C19H,,O,N 337.0949 
'H NMR: (DMSO, 80 MHz) (232) 

C19Hl504N 321.1000 
'H NMR: (CDCI,/TFA, 250 MHz) (199) 

CIgH, 104N 305.0687 
I3CNMR: (TFA) (128) 

C1SH1104N 305.0687 
'HNMR: (TFA) (55) 

C19H 130,N 335.0793 
'HNMR: (CDCI,) (253) 

395 
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177. CEPHARADIONE A 

3.X7 

1 
7.68 m 

142.  OLIVERIDINE 

C,,H 1104N 305.0687 
'H NMR: (360 MHz) (236) 

C-7 and/or C-4 Oxygenated Aporphines 

147. EPISTEPORPHINE 

other signals: 147.2, 143.5, 135.2. 
131.0, 130.8. 128.1. 127.6. 126.9. 

115.9. 105.3 

356. NOROLIVEROLINE 

362. 4-HYDROXYCREBANINE 

4.46 t 

3.12 dd 

NMe 2.61 

H 3.86 dd 

Jo 9.0 7.81 d @:: dd 

6.88 d 0 o e  
1 3.91. 
0- 

3.85' 

C19H1904N 325.1313 
MP: 165-169" (134) 
UV: 208 (4.45), 222 (4.43), 238 (4.1 l) ,  284 (4.20), 

318 (3.63) (134) 

C&1703N 295.1207 
IR: (KBd 3340, 1350, 1050,940 (68) 
13€ NMR: (68) 

CI7Hl5O3N 281.1051 
MP: 140-142" (189) 
[a]~: -48" (c=O.24, EtOH) (189) 

C,,H,,O5N 355.1418 
'H NMR: (200 MHt) (145) 
MS: [MIf 355 (30), 354 (23), 336 (7), 335 (18), 321 

(13), 320 (13), 312 (100) (145) 
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148. CATALINE C21H2505N 371.1731 
X-RAY: (76) 

363. NORCATALINE C2&2305N 357.1575 
'H NMR: (90 MHz) (127) 

3.64 

8.08 

3.91. 
Me0 

3.91. 

367. 4-HYDROXYBULBOCAPNINE C,9H1905N 341.1262 
Configuration at C-4 (94) 

Me 

Ho 

/ 

Dehydmaporphines 

152. TETRADEHYDROROEMERINE 
(Didehydroaporheine, 
Didehydroroernerine) ClSH1302N 275.0946 

MP: 161-163' (27) 
6.55 5.68 d 175 UV: 234 (4.84), 265 sh (4.62), 274 sh (4.46), 310 

(3.50), 366(4.19), 418(3.85),444(3.68) (27) 
'HNMR: (80MHz) (27) 
MS: [MI+ 275 (1001, 260 (351, 137.5 (21) (27) 

8.69 d 

J7.8 

U 
7.30 m 

1%. DEHYDROGLAUCINE C21H230,N 353.1626 
'H NMR: (90 MHz) (132) 

9.10 

Me0 
4.04. 
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Phenanthrenes 

163. ATHEROSPERMININE C2oH2302N 309.1728 
I3C NMR: (153) 

45.2 

126.5 

\Me 
45.2 

169. THALICTHUBERINE C21H2304N 353.1626 
'H NMR: (360 MHz) (100) 

3.25 rn 

7.51 d 

6.10 

2.40 

,Me 
'Me 

2.40 

. I  

MS: [MI+ 353 (2), 326 (0.3), 295 ( l ) ,  280 (0.2),  58 
(100) (100) 

239. NORATHEROSPERMININE C,9H2,02N 295.1571 
I3CNMR: (DMSO) (153) 

49.1 

116.0 32.5 re 

126.7 

241. SECOGLAUCINE C,,H2>04N 355.1782 
MP: 112-114' (20) 

2.45 UV: 263 (4.98), 280 sh (4.53), 307 (4.21), 320 
3.35 m / M e  (4.20), 344 (3.45), 362 (3.25) (20) 

'H NMR: (100 MHz) (20) 
MS: [MI+ 335, 3 1 1 , 4 4  (20) 

7.50 d 
9.25 

Me0 
4.00. 

4.00' 
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384. MENISPORPHINE 

390. RUFESCINE 

391. IMELUTEINE 

392. EUPOLAURIDINE 

J7.0 7.40 d 7.40 d f7.0 

7.45 ddd 7.45 ddd 

I, 7.0 fm 2.0 

149 

Miscellaneous 

399 

CIyHI504N 321.1000 
'H NMR: (200 MHz) (176) 
MS: [MI+ 321 (100). 306 (30), 292 (64), 278 (18), 

261 (13) (176) 

CIyHI,01N 323.1156 
IR: (CHCI;) 2960, 1615, 1590, 1480, 1465, 1400, 

1380, 1290, 1240, 1160, 1125, 1095, 1075, 
1020, 1005, 970, 835 (18) 

[MI+ 323 (loo), 309 (13), 308 (58). 293 (20), 
278 (12), 265 (25), 250(36), 235 (IO), 222 (36), 
207 ( l l ) ,  194 (31), 179 ( I S ) ,  151 (21), 111 
(19) (18)  

MS: 

C,,H,90,N 353.1262 
IR: (CHCI,) 3025, 2960, 2850, 1580, 1485, 1460, 

1420, 1400, 1375, 1285, 1255, 1110, 1070, 
1020, 1005, 980, 820 (18) 

{MI+ 353 (61), 352(48), 338 (23), 325 ( 2 4 ~  324 
(loo), 308 (40) ,  307 (25), 294 (36), 263 (20), 
237 (20), 169 (17) ( 1 8 )  

MS: 

C,,H,N, 204.0687 
'H NMR: (90 MHz) (248) 
"C NMR: (248) 

TABLE 3. Known Aporphinoids Reisolated from New Sources. 

Aporphines sensu stricto 

1. CAAVERINE C,-H,,O,N 267.1258 
SOURCES. Annonaceae: Zsolona prlosa (10 l) ,  Zsolona zenkeri ( 10 1) 

2. LIRINIDINE C,,H,,,O,N 281.1415 
SOURCES: Annonaceae: Artabotrys t'enustris (37). Griatterra onregon (54), Gnatreria sagotiana 

(189), Isolona zenkerz (10 1) 
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3. 

4.  

5. 

6. 

7. 

8. 

12. 

13. 

16. 

18. 

ASIMILOBINE C,,H,,O,N 267.1258 
SOURCES: Annonaceae: Annona hayesii ( 187), Artabotrys venustus (37), Cymbopetalum brasiliense 

(38), Firsistigma glaucescens (153), Meiogyne virgata (229), Oncodostigma monosperma 
(39), Popwiapisorarpa (127), Rolfinia emarginata (173), Unonopsis guatterioides (73) 
Magnoliaceae: Liriodendron tulipifera (197), Magnolia watsonii (126), Talauma cf. 
Tafauma obwata (185) 
Menispermaceae: 
Monimiaceae: Glossoralyx hips  (166) 

Stephania succ$era (258), Stephania venosa (46) 

N-METHYLASIMILOBINE C,,HI9O2N 281.1415 
SOURCES: Annonaceae: Duguetia spixiana (62) 

Papaw armmiarum (203), Papaw fugax (203), Papaver tauricola Papaveraceae: 
(203) 

NORNUCIFERINE Cl8HI9O2N 281.1415 
SOURCES: Annonaceae: Annona hayesii (187), Artabotrys venustus (37), Duguetia spixiana 

(188), Guatteria chrysopetala (102), Guatteria ouregou (54), Guattma sagotiana (lS9), 
Isolonapilosa (10 I), Oncodostigma monosperma (39), Oxandra (cf. major) xylopioider ( 1 l), 
Popowiapisorarpa (127) 

NUCIFERINE C,gH,,O,N 295.1571 
SOURCES: Annonaceae: 

Magnoliaceae: Liriodendron tulipifera (197) 
Papaveraceae: Papaver pseuhientale (242) 

Annona hayesii (187), Artabotrys venustus (37), Guatteria ouregou (54) 

ANONAINE C1,Hl5O2N 265.1102 
SOURCES: Annonaceae: Alphonsea sclworarpa (230), Annona bullata (149.20 l), Annona 

cherimofia (243,244), Annona hayesii (187), Artabotrys venustus (37), Duguetiaspixiana 
(188), Goniothalamus amuyon (153), Guatteria schomburgkiana (55), lsolona pilosa 
(10 l), Meiogyne virgata (229), Monodwa tenuifoia (224), Oncodostigma monorpenna 
(359, Oxandra (6. majw) xylopioider ( l l ) ,  Rollinia emarginata (173), Rollinia mucosa 
(2 I), Unonopsis guatterioides (73) 
Menispermaceae: Stephania venosa (46) 

ROEMERINE C,8H,,02N 279.1258 
SOURCES: Annona hayesii ( 187), Guatteria moderta (lo), Guatteria sagotiana 

Papaw apokrinomenon (178,179), Papaver pilosum ( 1 7 8 ~  Papaver 

Annonaceae: 
(189), lsofonapilosa (101) 
Papaveraceae: 
spicatum (178), Papaver strictum (178) 

STEPHANINE ClgH190,N 309.1364 
SOURCES: Menispermaceae: 

kwangsiensis (5 1) 
Stephania dicentzinifaa ( 162), Stephania dielsiana ( 16 l), Stepbanla 

LIRININE 
(3-Hydroxyuciferine) 
SOURCES: Annonaceae: Guatteria ouregou (54) 

ClgH,,O3N 311.1520 

ANOLOBINE C17H1503N 281.1051 
SOURCES: Annonaceae: Fissistigma ofdhanii (152,153), Goniothalamus amuyon (153), Guat- 

Tafauma 6. Tafauma obovata (185) 

XYLOPINE C1,Hl7O3N 295.1207 
SOURCES: Annonaceae: Fissistigma ofdhamii (152,153,254), Guatteria sagotiana (189), Guat- 

Talauma cf. Talauma obovata (185) 

teria sagotiana (lag), Guatteria schomburgkiana (55), Monodwa tenuifofia (224) 
Magnoliaceae: 

twia schomburgkiana (55), Xylopia nigricam (252) 
Magnoliaceae: 

20. SPARSIFLORINE C,,H,,03N 283.1207 
SOURCES: Annonaceae: Monodwa tenuifolia (224) 
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21. 

25. 

26. 

27. 

29. 

31. 

32. 

33. 

34. 

36. 

38. 

39. 

40. 

APOGLAZIOVINE C1gH1903N 297.1364 
SOURCES: Berberidaceae: Berberis brandisiana (1 10) 

Menisperrnaceae: Stqhania venosa (46) 

TUDURANINE C18H1903N 297.1364 
SOURCES: Menisperrnaceae: Stephania venosa (46) 

Monirniaceae: Glossocalyx breuipes (166) 

NUCIFEROLINE CI9H,,O3N 311.1520 
SOURCES: Menisperrnaceae: Stephania venosa (46) 

MECAMBROLINE C,SH1,03N 295.1207 
SOURCES: Menisperrnaceae: Stephania uenosa (46) 

LAURELINE C19H1903N 309.1364 
SOURCES: Monirniaceae: Hedycatya angustifolia (86) 

ISOTHEBAINE CI9H2,O3N 3 11.1520 
SOURCES: Papaveraceae: Papaver atlanticum (226), Papaver brmeutum (220,234), Papaw 

orientale (122,200), Papaverpseudoorientale (242) 

0-METHYLISOTHEB AINE 
(1,2,1 I-Trirnethoxyaporphine) 
SOURCES: Papaveraceae: Papaver mientale ( 122) 

C,oH2303N 325.1677 

OBOVANINE C,,H,,03N 281.1051 
SOURCES: Annonaceae: Guatteria sagotiana (189) 

PUKATEINE ClsH1703N 295.1207 
SOURCES: Annonaceae: Guatteria sagotiana ( 189) 

Monirniaceae: Laurelia novae-zelandiae (6) 

N-METHYLPUTERINE C,gH,90,N 309.1364 
(0-Methylpukateine) 
SOURCES: Annonaceae: Guatteria sagotiana ( 127), Guatteria schomburgkiana (55) 

CREBANINE C2&2,04N 339.1469 
SOURCES: Annonaceae: Fissistigma glaucescens ( 15 3) 

Menisperrnaceae: 
venosa (182) 

Stephania dielsiana (16 I), Stephania succifera (258), Stephania 

LAURELLIPTINE C18H1904N 313.1313 
(Norisoboldine) 
SOURCES: Annonaceae: Monodora tenuifolia (224) 

Hernandiaceae: llligerapmtaphylla (196) 

ISOBOLDINE C19H2104N 327.1469 
SOURCES: Annonaceae: Alphonseu sclerocarpa (230), Annona cherimlia (243), Guatteria 

chryJopetala (102), Guatteria gouabtiana (26), Guatteria schomburgkiana (22) 
Berberidaceae: Berberis brandisiana (1 lo), Berberis rretira (195). Mahonia aquifolium 
(2 16) 
Furnariaceae: Corydalis bulbosa (136), corydalis bulleyana (103), Corydalis cava (85 ) ,  
Corydalis gwrsrhakovii (1 16), Coryahlis solida (135), Corydalis strictu (1 17), Corydalis 
turtschaninwii (79), Direntra peregrina (124), Fumaria bel& (77), Fumaria caprmlata 
(77,233), Fumaria marosepala (28), Fumariapawzfia (7), Fumaria vaiihntii (208) 
Hypecoaceae:* 
Lauraceae: Litsea lerardii (249), Litseu wightiana (15), Umbellularia ralifwnica (18 1) 
Menisperrnaceae: Parbygone ovata (3) 

Hypesoum leptocarpum (227), Hyperoum procumbens (227) 

*Some authors include the genus Hyperorrm in the Furnariaceae. 
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42. 

43. 

44. 

47. 

48. 

49. 

50. 

51. 

52. 

Monimiaceae: Giossocalyx brevipes ( 166). Hedyrarya baudouinii (74) 
Papaveraceae: Glautittm fi?iibrilligerrtiii ( 13 l), Giauririiii oxy/obuiii (130,223), 
Papaw bracteaturn (220), Stylopborum dipbyllum (2 19) 
Ranunculaceae: Tbalictrrrm aqudegifoliiriii ( 13), Tbalirtritiii fwtidttiii ( 168), Thah-  
trum isopyroides (9), Tbaiirtrum minus var. adiantifolium ( 158) 

BRACTEOLINE C,,H,,OiN 327.1469 
SOURCES: Fumariaceae: Cory&lis gortscbakozdi ( 1 16) 

Lauraceae: Liraria aniiiniara (2) 
Papaveraceae: Papaw bracteaturn (220). Papaver pseudoorientale (242) 

WILSONIRINE C,gH2,04N 327.1469 
SOURCES: Annonaceae: Popowia pisocarpa ( 127) 

Fumariaceae: 
stricta ( 1 17) 
Synthesis ( 104) 

Coryhlis panicdigera (8), CoryLlis pseuduaditnca ( 1 19), Corydalis 

THALIPORPHINE C2OH2jO4N 341.1626 
(Thalicmidine, 0-Methylisoboldine) 
SOURCES: Annonaceae: Popouiapisocarpa (127) 

Berberidaceae: Berberis metica (195) 
Fumariaceae: Cwy&lis bulbma (136). CoryLiis ciaiicxlata (16,17), CoryLIis 
gortscbakwii ( 116), Coryablispaniculigera (8), CoryLiis turtscbaninwii (79) 
Lauraceae: Phoebe valeriana (32) 
Papaveraceae: Glaurium rornirulatum (120) 
Ranunculaceae: 
longipedunrulatum ( 169), Tbalictrum minus var. adiantifolium ( 158) 

Tbaiirtrurn isopyroiah (9), Tbalictrititz foetidim ( 16S), Tbalictrrtiii 

NORDOMESTICINE C,,H,,04N 311.1156 
SOURCES: Annonaceae: Annona bayesii (187) 

Hernandiaceae: Sparattantbelium unrigerum (4  1) 
Lauraceae: Umbellularia californica (18 1) 

DOMESTICINE CI,H,g04N 325.1313 
SOURCES: Fumariaceae: 

(135) 
Hernandiaceae: Gyrocarpus americanus (40) 
Lauraceae: Umbellularia califomica (18 1) 
Papaveraceae: Giaurium oxyiobum (130,223) 
Ranunculaceae: 
Synthesis (104) 

CwyLlis buibosa (136), CwyLIis gortscbakwii (1 16), Cwydalis soli& 

Tbalictrurn minus var. adiantrfblium ( 158) 

LAUROLITSINE Cl&Ilg04N 313.1313 
(Norboldine) 
SOURCES: Hernandiaceae: llfigera pentapbylla ( 196) 

Lauraceae: Lindera sp. (139), Litsea lerardii (249), Litsea wigbtiana (15) 

BOLDINE C,,H,,04N 327.1469 
SOURCES: Annonaceae: Polyaltbia caulzfira var. beccarii ( 128) 

Hernandiaceae: Iliigera pentapbylla ( 196) 
Lauraceae: 
uigbtiana ( 15) 
Monimiaceae: 

Linderastrycbnifoiia (142), Lindera sp. (139), Litsea Iecardir (249), Litsea 

Hedycarya angustqoiia (86), Periiiirts boldtts (235) 

NORPREDICENTRINE C,,H2,04N 327.1469 
SOURCES: Annonaceae: Gitatteria goridutiana (26) 

PREDICENTRINE C20H2304N 34 1.1626 
SOURCES: Annonaceae: Polyaltbia raultfira var. k.rarii ( 128) 

CoryLiis bulbosa (136), Coryhlis i'ava (85). CoryLlis soli& (135). Fumariaceae: 
Diirntra peregrina ( 124) 
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53. 

54. 

55. 

56. 

58. 

59. 

61. 

62. 

64. 

Magnoliaceae: Liriodendmn tulipifera (197) 
Papaveraceae: Glaucium corniculatum ( 120) 
Synthesis (184) 

ISODOMESTICINE Ci9H1904N 325.1313 
SOURCES: Annonaceae: Guatteria goudotiana (26) 

LAUROTETANINE CI9H2,O4N 327.1469 
SOURCES: Annonaceae: Alpbonseu sclerorarpa (230) 

Hernandia guianensis ( 19 l) ,  Illigwa pentapbylla ( 196), Sparatfan- Hernandiaceae: 
thelium uncigerum (4 1) 
Lauraceae: 
Monirniaceae: 
baudouinii (74) 

Lindera sp. (139,140), Litsea wigbtiana (15), Neolitseu aciculata (14 1) 
G/ossoralyx brmipes ( 166), Hedycatya angustifolia (86), Hedycarya 

N-METHYLLAUROTETANINE C2,H2,O4N 341.1626 
SOURCES: Annonaceae: Guatteria goudotiana (26) 

Furnariaceae: Cwydalir turtscbaninwii (79,8 1) 
Lauraceae: Lindera sp. (140) 
Magnoliaceae: Liriodendron tulipifera (262) 
Monimiaceae: Glossoralyx brevipes ( 166), Hedycarya baudouinii (74), Peumus boldus 
(235) 
Papaveraceae: Escbscboltzia califmica ( 180,22 I), Escbscboltzia douglasii (22 I), Escb- 
scboftzia glauca (22 I),  Glaucium cmiculatum ssp. refracturn (2 IO), Papaw apo- 
krinomenon (178,179), Papaw strictum (178) 
Ranunculaceae: 
Synthesis (97,99) 

Tbalictmm bawrica ( IOO), Tbalictmm isopyroides (9) 

XANTHOPLANINE C2,H2604NC X- 356.1862 
SOURCES: Ranunculaceae: Tbahrtrurn foliolosum (47) 

NORGLAUCINE CZ"H2304N 34 1.1626 
SOURCES: Fumariaceae: Cwydalis turtscbaninovii (79), CwydaliJ yanbusuo ( 108) 

Monirniaceae: Hedycarya baudouinii (74) 

GLAUCINE C,,H2>04N 355.1782 
SOURCES: Annonaceae: Artabottys lastouwillensis (69,70) 

Berberidaceae: Berberis cretica (195) 
Furnariaceae: 
yanbusuo (108) 
Lauraceae: Litsea wigbtiana ( 15) 
Monimiaceae: Hedycatya angustifolia (86) 
Papaveraceae: Glaucium cmiculatum ssp. refacturn (2 lo), Papaverjhvum (88,93), 
Papaw apokrinomenon (178,179), Papavw pilosum (178). Papaver spicatum (178), 
Papaw strictum (178) 
Ranunculaceae: Tbalictrum baicalense (1 54,15 5), Tbalictrum foetidum (168). Tbalic- 
twm hgipedunculatum (169), Tbafictrum minus (167,17 l), Tbalirtrurn minus var. 
adiantifolium ( 158) 

Cwydah bulbosa ( 136), Corydah turtscbaninwii (78-8 l), Cotydah 

NORNANTENINE CigH1904N 325.1313 
SOURCES: Annonaceae: Annona ckrimolia (243), Xylopia nigricans (252) 

NANTENINE C&,i04N 339.1469 
SOURCES: Berberidaceae: Nandina domtica (2 15) 

Fumariaceae: 
Cwydalis turtscbaninovii (79,80), Corydalis yanbusuo ( 108) 
Lauraceae: Phoebe valeriana (32) 
Monirniaceae: Glossoralyx brmips (166) 
Ranunculaceae: 

Cwydalis bulbosa (136), Corydalis cava (85), Corydalis soli& (135), 

Tbalictrum minus var. adiantifolium ( 158) 

ACTINODAPHNINE C,,H,,04N 311.1156 
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SOURCES: Hernandiaceae: Henrandia guianensis (19 l), Hernandia wigera v u .  mascarenensis 
(42), llligera pentapbylka ( 196), Sparattanthelium uncigmm (41) 
Lauraceae: Litsea lerardii (249) 
Menispermaceae: Sciadotenia cayenensis (58) 

65. N-METHYLACTINODAPHNINE 
(Cassythicine) 
SOURCES: Lauraceae: Litsw lecardii (249) 

Menispermaceae: Stephania epigea (65) 
Synthesis (99) 

67. DICENTRINE C,,H2104N 339.1469 
SOURCES: Menispermaceae: Stephania dicentzinifi ( 162), Stephania mashanica (247) 

Synthesis (99) 

69. NEOLITSINE C19H1,04N 323.1156 
SOURCES: Annonaceae: Guatteria goudotzana (26) 

70. ISOCORYTUBERINE CIgH2104N 327.1469 
SOURCES: Papaveraceae: G&uciumfi&illigenrm (13 l), Gkzucium oxylobum (130) 

71. CORYTUBERINE C19HZl04N 327.1469 
SOURCES: Annonaceae: Annona cberimolia (243), Meiogyne uirgata (229) 

Aristolochiaceae: Aristolochia clematitis (2 17) 
Berberidaceae: Mahonia aquifolium (2 16) 
Papaveraceae: Eschscholtzia califmica (22 l), Eschscholtzia douglasii (22 l) ,  Esch- 
scholtzia glauca (22 l), Glaucium fimbrilligmm (13 l), Gkzucium oxylobum (223), 
Glaucium squamigerum (222), Papaw atlanticum (226), Papaver brarteatum (220), 
Papaw glaucum (226), Papaw pseuabonentale (242), Papaw tataricum (24 l), 
Stylophwum diphyllum (2 13) 
Ranunculaceae: Adonis aestiualis (2 17), Adonis vmalis (2 17), Aquilegia sp. (2 17), 
Caltha palustris (2 17), Clematis recta (2 17), Consolida regalis (217), Eranthis hiemalis 
(2 17), Helleboms fwtidus (217), Helleborus niger (2 17), Helleborus uiridis (217), 
lsopyrum thalirtroih (2 17) 

72. MAGNOFLORINE C2,H2404N+ X- 342.1704 
SOURCES: Annonaceae: Alphonsea sclenxarpa (230), Cymbopetahm brasdiense (38), Monodma 

tmuifolia (224) 
Aristolochiaceae: Aristolwhia clematitis (2 17), Aristolochia contorta (15 l), Aris- 
tolwhia fangchi (257), Ari~solochia indica (48), Aristolorhia manshuriensis (66), Aris- 
tolochia muupinemis (256,257), Aristolorhia suJtrozKhuanica (255) 
Berberidaceae: B e r h s  actinacantha (250,25 l), Berberis asiatica (163), Berberis me- 
tica (195), Berberis Lrwinii (238), Berberis oblonga (129), Berberis wilsoniae (107), 
E p i d i u m  wsicolw (2 17), Mahonia aquifolium (2 16), Nandina dwnertica (1 14) 
Fumariaceae: Fumaria capreolata (233) 
Hypecoaceae: 
Menispermaceae: 
capilliw (43) 
Monimiaceae: Hedycarya baudouinii (74) 
Papaveraceae: Argemone platyceras (125), Eschscholtzia gkawa (22 l), Glaucium 
fimbrilligmm (13 l), Glaucium oxylobum (223), Glaucium squamigerum (222), Papaw 
atlanticum (226), Papaw bractwtum (220), Papaw glaucum (226), Papaw 
pseuhientale (242), Stylophmm diphyllum (2 19) 
Ranunculaceae: Adonis aestiualis (2 17), Adonis VetMlis (217), Aquilegia sp. (217), 
Caltha palustris (2 17), Clematis recta (2 17), Clematis uitalba (2 17), ConsoliaL regalis 
(2 17), Helleboms uiridis (2 17), lsopyrum thalictroider (2 17), Thalictrum aquileggolium 
(13), Thalirtrum fauriei (49), Thalictrum fwtidum (168,172), Thalictrum foliolosum 
(47), Thalictrum isopyroidk (9), Thalictrum jauanirum (12), Thalictrum longipedun- 
rulatum (169), Thalictrum minus (167,17 1,172), Thalictrum minus var. adiantiflium 
(158), Thalirtrum sultanabadense (14) 
Rhamnaceae: Colubrina asiatica (246) 

Hypxoum leptocarpum (227), Hypecorrmprocumbens (227) 
Dioscoreophyllum cumminrii (83), Parhygone wata (3), Tinospwa 
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Rutaceae: Zanthoxylum leprieurii ( 4 )  
Synthesis (15 1) 

73. NORCORYDINE C,yH,,04N 327.1469 
SOURCES: Annonaceae: Artabotrys venustus (37), Guatteria schomburgkiana (22), Popouia 

pisocarpa (127) 
Lauraceae: Litsea uightiana ( 15) 

74. CORYDINE C2,,H2304N 34 1.1626 
SOURCES: Annonaceae: Guatteria schomburgkiana (22), PopoWia pisocatpa (127) 

Berberidaceae: 
Fumariaceae: Corydalis bulbosa (136), Cmydalis gwtrchakovii (1 16), Cmydafir solida 
(135), Dicentrapmgrina (124). Dicentra spartabilis (124) 
Hypeccraceae: Hypcroum feptocarpum (227), Hypcroumprorrrmbenr (227) 
Monimiaceae: Hedycarya angustifolia (86), Laurelia novae-zelandiae (6) 
Papaveraceae: Argemone hybrida ( 125), Dirranostigma &topodium (44 ,  Eschscholtzia 
califmica (22 l), Eschscboftziadouglasii (22 l), Eschdoltziaglanca (22 l), Glawium cor- 
nicufatum ssp. rt+-tum (210), Glawium fimbrilligmm (13 l) ,  Glaucium oxylobum 
(130,223), Glawium squamigmm (222), Papaw bracteaturn (220), Papaw m e u m ,  
(24 l) ,  Papaw glaucum (226) 
Ranunculaceae: Thalictrum fauriei (49) 

Berberis artinauntha (2 12), Mahonia aquijilium (2 16) 

75. N-METHYLCORYDINE 
(N-Methylcorydinium) 
SOURCES: Papaveraceae: Glaucium oxylobum (223) 

C21H,604N+ X- 356.1862 

76. HERNOVINE C,,H1904N 313.1313 
SOURCES: Hernandiaceae: Hernandia guianensis ( lg l ) ,  Hernandia ov iga  var. macarenensis 

(42) 

77. N-METHYLHERNOVINE C,gH2104N 327.1469 
SOURCES: Hernandiaceae: Hernandia guianensis (19 1) 

78. LJNDCARPINE C18H1904N 313.1313 
SOURCES: Annonaceae: Guatteria goudotiana (26) 

Hernandiaceae: Illigera pentaphylla (196) 

79. N-METHYLLINDCARPINE CiSH2104N 327.1469 
SOURCES: Hernandiaceae: Illigwa pentaphylfa ( 196) 

84. NORISOCORYDINE C19H2104N 327.1469 
SOURCES: Hernandiaceae: Sparattanthelium uncigmm (4 1) 

Iauraceae: Litsea lrcardii (249) 
Monimiaceae: 
Papaveraceae: 

Hedycarya baudouinii (74 ,  Pwmu boldw (235) 
Glauciumfinbrilligmm (13 l), Glaucium oxylobum (130) 

85. ISOCORYDINE C2,H2304N 341.1626 

Corydalis gwtschakovii (1 16), Cmydalis govaniana (170), Cmydalis 
SOURCES: Berberidaceae: Mahonia aquifolium (2 16) 

Fumariaceae: 
solida (135), Dicentrapmgrina (124), Fumaria vaillantii (208) 
Hypeccraceae: Hypcroumprorumbmc (93) 
Monimiaceae: Glossoralyx breuipes (166), Hedycarya baudouinii (74). Peumus  bold^^ 
(235) 
Papaveraceae: Argmne mexicana ( 125), Dinanostigma ltptopodium (44), Eschschft- 
zia ca[ifmica (180,221), Eschschltzia dougkasii (22 1). Eschschhia glauca (221), 
Glarrrium cmiculatum ssp. rtfiartum (2 lo), Glaucium oxylobnm (130), Papawglawum 
(226), Rwmnja Carica (92) 
Ranunculaceae: Thalictrum aquilegifolium ( 13), Thalictrum fauriei (49) 
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102. 
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109. 

Journal of Natural Products Wol. 51 ,  No. 3 

MENISPERINE C2,H2,@4N+ X- 356.1862 
(N-Methylisocorydine) 
SOURCES: Menispermaceae: Rhigzocrrrya ru.cmifea (263), Tinospwa capilli@ (43) 

0,O-DIMETHYLCORYTUBERE 
(0-Methylpraecoxine) 
SOURCES: Synthesis (138) 

C,,H,504N 355.1782 

NANDIGERINE C,,H,,04N 311.1156 
(Hernangerine) 
SOURCES: Hernandiaceae: H m n d i a  guianmsis (19 l) ,  H m n d i a  wigera var. mascarenensis 

(42) 
Lauraceae: Parabenzoinpraecox (138) 

N-METHYLHERNANGERINE C,,H,,04N 325.1313 
(N-Methylnandigerine) 
SOURCES: Hernandiaceae: H m n d i a  guianensis (19 l ) ,  H m n d i a  wigera var. mascarenensis 

(42) 

LAUNOBINE C,,H,,04N 311.1156 
(Norbulbocapnine) 
SOURCES: Hernandiaceae: Sparattanthelium uncigmm (4 1)  

Lauraceae: Lindera sp. (139) 
Menispermaceae: Sciadotenia cayenensis (58) 

BULBOCAPNINE CigH1904N 325.1313 
(N-Methyllaunobine) 
SOURCES: Fumariaceae: Cwydalis bulbosa (136), Corydalis cava (85,240). Cwydalis solida 

(135) 
Papaveraceae: Glaucium cornirulatum ssp. refacturn (2 10) 

OVIGERINE C,,H,,04N 309 .1000  
SOURCES: Hernandiaceae: H m n d i a  guianensis ( 19 l ) ,  H m n d i a  wigera var. muscarenensis 

(42) 

PREOCOTEINE C,,H,,O,N 371.1731 
SOURCES: Lauraceae: Phoebe molicelka (225) 

Ranunculaceae: Thalictrum isopyroides (9) 

NORPURPUREINE C,,H,,O,N 371.1731 
SOURCES: Lauraceae: Phoebe molicella (225), Phoebepittieri (33) 

THALICSIMIDINE C,,H,,O,N 385.1889 
(Purpureine, 3-Methoxyglaucine) 
SOURCES: Lauraceae: Phoebe molicella (225) 

Ranunculaceae: Thalictrum kuhistanicum ( 148), Thalictrum longipedunculatum 
(169), Thalictwm minus (167) 
Synthesis (99,183) 

OCONOVINE C, ,H,,O,N 37 1.173 1 
SOURCES: Ranunculaceae: Thalianrm fauriei (49) 

N-METHYLCASSYTHINE C20H2,05N 355.1418 
SOURCES: Ranunculaceae: Thaliorum isopyroih (9) 

OCOTEINE C2,H230,N 369.1575 
(Thalicmi ne) 
SOURCES: Ranunculaceae: Tbalictnrm isopyroides (9), Thalictrum longipt-dunrdatum ( 169), 

Tbalirtnrm minus (167) 
Synthesis (64) 
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111. 

114. 

181. 

184. 

185. 

188. 

189. 

191. 

192. 

193. 

195. 

1%. 

198. 

199. 

200. 

201. 

203. 

204. 

206. 

HERNANDINE C,,H,,O,N 341.1260 
SOURCES: Hernandiaceae: Hernandia pianensis (19 1) 

THALPHENINE C2,H2,04N+ X- 352.1549 
SOURCES: Ranunculaceae: Thafictrum minus (17 1) 

N-ACETYLNORNUCIFERINE C2OH2103N 323.1520 
SOURCES: Magnoliaceae: Liriodmdron tulipifea ( 197) 

ISOPILINE C,,Hl9O3N 297.1364 
SOURCES: Annonaceae: Guatteria ouregou (54), Isofonapilosa (10 1) 

N-METHYLISOPILINE 
SOURCES: Annonaceae: Guatteria ouregou (54) 

CI9H2,O3N 311.1520 

0-METHYLISOPILINE CI9H2,O3N 311.1520 
(0-Meth ylnorlirinine) 
SOURCES: Annonaceae: Duguetiu spixiana (188), Guatten'a ouregou (54) 

3-METHOXYNUCIFERINE 
(0-Methyllirinine) 
SOURCES: Annonaceae: Guatteria ouregou (54) 

NORSTEPHALAGINE 
SOURCES: Annonaceae: Artabotrys mustus (37) 

C2,H2,03N 325.1677 

C,,HI7O,N 295.1207 

ZENKERINE C,,HI9O3N 297.1364 
SOURCES: Annonaceae: Isofona pilosa (10 1). lsofona zenkeri (10 1) 

PULCHINE 
(N-Methylzenkerine) 
SOURCES: Synthesis (24) 

ClSH2103N 311.1520 

NORLAURELINE Cl,HI7O,N 295.1207 
SOURCES: Annonaceae: Guatteriu sagotiana (189) 

PUTERINE CISHI703N '295.1207 
SOURCES: Annonaceae: Guatteria sagotiana (l89), Guatteria scbonbwgkiana (22,55) 

ELMERRILLICINE C 1704N 3 11.1156 
SOURCES: Annonaceae: Guattma sagotiana (189) 

LI RIOTULI PIFERINE CI9H2104N 327.1469 
SOURCES: Magnoliaceae: Liriodmdwn tufip$era ( 197) 

NORISODOMESTICINE Cl,H1,04N 3 11.1156 
SOURCES: Annonaceae: Guatteria gouhtiana (26) 

Monimiaceae: Gfossocalyx breuipes (166) 

LIRIOFERINE C ~ & H , ~ O ~ N  341.1626 
SOURCES: Fumariaceae: C q d &  turtschaninovii (79) 

Lauraceae: Phoebepittien' (34) 

LITSEFERINE Cl8Hl7O4N 311.1156 
SOURCES: Annonaceae: Annona hayaii (187), Xylopia nigricans (252) 

Lauraceae: Litma lerardii (249) 

NORDICENTRINE Cl&1904N 325.1313 
SOURCES: Hernandiaceae: Iffigera pmtaphyfla (196) 

DEL PORPHIN E C2&23O,N 357.1575 
SOURCES: Ranunculaceae: Tbalzctrum isopyroides (9) 
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212. 

247. 

251. 

254. 

255. 

261. 

262. 

263. 

267. 

271. 

272. 

275. 

278. 

279. 

285. 

286. 

287. 

289. 

LEUCOXYLONINE 
SOURCES: Synthesis (5) 

FLORIPAVIDINE C24H2906N 427.1993 
SOURCES: Papaveraceae: Papaw armmiarum (203), Papaw fuga. (203), Papaw tauricola 

(203), Papaw trinzifo/ium (202) 

N-FORMYLANONAINE 
SOURCES: Annonaceae: Rollinia mucosa (2 1) 

C18H1503N 293.105 1 

3-HYDROXYNORNUCIFERINE C18H190,N 297.1364 
SOURCES: Annonaceae: Annonu hayesii (187). Duguetia spixianu (188), Guatteria godt ianu 

(26), Guatteria melostnu (1). Guatteria oumgou (54), Guatteria sagotiana (189) 

PRESTEPHANINE 
SOURCES: Synthesis (2 14) 

N, 0,O-TRIMETHYLSPARSIJXORINE 
(1,2,10-Trirnethoxyaporphine) 
SOURCES: Synthesis (24) 

ISOTHEBAIDINE 
SOURCES: Synthesis (262) 

C19H2105N 311.1520 

C2,H2,0,N 325.1677 

N-FORMYLPUTERINE C19H1704N 323.1156 
SOURCES: Annonaceae: Guattma schomburg&ma (55) 

OUREGUATTINE C19H2104N 327.1469 
( 1-0-Methyloureguatridine) 
SOURCES: Annonaceae: Guuttmh ouregou (54) 

NORANNURADHAPURINE C1sH1704N 3 11.1 156 
SOURCES: Annonaceae: Fissistigma glaucescens (153), Fzssistigma oldhamii (153) 

S TE S A KI N E CigH1904N 325.1313 
SOURCES: Menispermaceae: Stepbania wnosa (46) 

NORLIRIOEXRINE 
SOURCES: Lauraceae: Pboekpittim’ (33,34) 

Cl9H2104N 327.1469 

CALYCININE C18H1704N 3 1 1.1156 
(Fissistigine A, Fissoldine) 
SOURCES: Annonaceae: Fissistigma olrihamii (152,153,254) 

N-METHYLCALYCININE 
(N-Methylfissoldine) 
SOURCES: Synthesis (152) 

LAETINE C18H1704N 311.1156 
SOURCES: Hernandiaceae: H m n d i a  pltutu (264) 

HERNAGINE C19H2104N 327.1469 
SOURCES: Hernandiaceae: H m n d i a  ovigera vu. marrarenensis (42) 

N-METHYLHERNAGINE 
(Praecoxine) 
SOURCES: Lauraceae: Parabenzoinpraacox (138) 

N ,  0-DIMETHYLISOCORYDINE 
(0,O-Dimethylcorytuberine methiodide, 
0,O-Dimethylmagnoflorine, 

C2,,H2,04N 34 1.1626 

C2,H2,04N+ X- 370.2018 
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295. 

2%. 

297. 

308. 

310. 

319. 

115. 

116. 

118. 

0-Methylpraecoxine methiodide) 
SOURCES: Synthesis (138) 

THALISOPYNINE 
(9-Hydroxy- 1,2,3,10-tetramethoxyaprphine) 
SOURCES: Synthesis (99) 

BAICALINE 
SOURCES: Ranunculaceae: Thalictrum baicalmse (154,155) 

BAICALIDINE 
(N-Methylbaicaline) 
SOURCES: Ranunculaceae: Thalirtrum baicalense ( 15 5) 

Synthesis (245) 

GUATTESCIDINE 
SOURCES: Annonaceae: Guatteria melosma (1) 

GUA'ITESCINE 
SOURCES: Annonaceae: Guatteria schomburgkiana (5 5,56) 

7,7-Dimethylaporphines 

GUADISCINE 
SOURCES: Annonaceae: Guatteria schomburgkiana (55,56) 

Oxoaporphines 

LYSICAMINE 
(Oxonuciferine) 

C2,H2,O,N 37 1.173 1 

C2,H2,05N 355.1418 

C2lH230,N 369.1575 

ClgHI504N 309.1000 

Cl9Hl,04N 323.1156 

C2,Hl9O,N 321.1364 

C,,H,,O,N 29 1.0895 

SOURCES: Annonaceae: Annona hayesii (187), Duguetia spixiana (188), Guatteria chrysopetala 
(102), Guatteria ouregou (54), Guatteria saffwdiana (84), Oxandra xylopioides (1 l), 
Polyalthia caul&ra var. beccarii ( 128), Rollinia papilionella (57). Unonopsis guat- 
terioides (73) 
Hernandiaceae: llligerapentaphylla ( 196) 

LIRIODENINE C,,H,O,N 275.0582 
SOURCES: Annonaceae: Alphonsu sclerwatpa (230), Annona bullata (149,20 l), Annona 

chenmolia (243,244), Annona gkabra (96), Annona hayesii (187), Cananga odwata 
(186), Cleistopholis patens (248), Fissistigma glaucescens (153), Goniothalamus amuyon 
(153), Guatteria chrysopetala (102), Guatteria dielsiana (89), Guatteria gouabtiana 
(26), Guattm'a melosma ( l ) ,  Guatteria modesta (lo), Guatteria sagotiana (189), Guat- 
teria schomburgkiana (22), Meiogyne virgata (229), Monodora tenuifolia (224), Oncodo- 
stigma monosperma (39), Oxandra xylopioider (1 1,7 l), Polyalthia caulifira var. beccarii 
(128), Popmuiapisocatpa (127), Rollinia mucosa (2 l), Rolliniapapilionella (57), Rollinia 
sericu ( 19), Sapranthuspalanga (75), Unonopsis guatterioides (73) 
Magnoliaceae: 
Menispermaceae: 
(182) 
Monirniaceae: 
dresslerana (87), Siparuna nicaraguensis (87), Siparuna patell;fwmis (87) 
Rutaceae: Zanthoxylum nitidum (1 18) 
Synthesis (95,174) 

Liriodetldron tulipqera (197,198), Magnolia watsonii (126) 
Pachygone wata (3), Sinomenium acutum (1 13), Stephania Venosa 

Glossocalyx brevipes ( 166), Luurelia nwae-zelandiae (6), Siparuna 

0-METHYLMOSCHATOLINE CI9H1504N 321.1000 
(Hornornosc hatoline) 
SOURCES: Annonaceae: Duguetia spixiana ( 188), Duguetia stelichantha (63), Guatteria dielsiana 

(89), Guatteria owrgou (54), Guatteria saffwdiana (84), Polyalthia caulrflwa var. bec- 
carii (128), Pseuduvaria marropbylla (157), Rollinia sericu (19) 
Lauraceae: Phoebe valeriana (32) 
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119. 

120. 

121. 

122. 

123. 

124. 

125. 

126. 

128. 

130. 

134. 

136. 

137. 

214. 
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ATHEROSPERMIDINE C18Hl,04N 305.0687 
SOURCES: Annonaceae: 

Synthesis (175) 
Polyalthia caulifia var. beccarii (128), Rollinia sericea ( 19) 

LANUGINOSINE C&1104N 305.0687 
(Oxoxylopine) 
SOURCES: Annonaceae: Annona cherimolia (243,244), Duguetia spixiana (62,188), Guatteria 

chrysoperala (102), Guattcria schomburgkiana (55), Rollinia mucosa (2 1). Rollinia 
papilionella (57) 
Hernandiaceae: Illigera pentaphylfa ( 196) 
Magnoliaceae: Takauma cf. obovata (185) 
Menispermaceae: Stepbania japonica (159) 

OXOLAURELINE 
(Lauterine, 10-Methoxyliriodenine) 
SOURCES: Annonaceae: Guattcria sagotiana (189) 

Monimiaceae: Laurelia novae-zelandia (6) 

SUBSESSILINE 
SOURCES: Annonaceae: Guatteria ouiegou (54) 

ATHEROLINE 
SOURCES: Hernandiaceae: Illigerapentapbyfla ( 196) 

Lauraceae: Mabilus gkaucescem (232) 
Monimiaceae: Hedycarya baudorrinii (74) 

OXOGLAUCINE 
(0-Methylatheroline) 
SOURCES: Fumariaceae: Corydulis bulbosa (136) 

Monimiaceae: Hedycarya bauhuinii (74) 
Ranunculaceae: Tbalictrum fwtidum (168) 

C i9H 1505N 337.0949 

CI9Hl5O5N 337.0949 

C2oHi,O5N 35 1.1105 

OXONANTENINE C19HlSO5N 335.0793 
SOURCES: Fumariaceae: Cotydufis bulbosa (136) 

Hernandiaceae: llligera pentapbyfka ( 196) 

DICENTRINONE Cl9H1305N 335.0793 
SOURCES: Annonaceae: Desmos ahymachalus (45) 

Hernandiaceae: Illigera pentapbylla (196) 
Menispermaceae: Stqhania nashanica (247) 

HERNANDONINE CI8H9O5N 319.0480 
SOURCES: Hernandiaceae: Henrandia wigera var. mascarenensis (42) 

TH ALICMININE C2,Hl5O6N 365.0898 
SOURCES: Ranunculaceae: Thalirtnrnr isopymider (9), Thalirtrum minus (167) 

CORUNNINE C,,Hl,O>N 351.1105 
SOURCES: Fumariaceae: Cotydulis gwtsrhakovii (1 16) 

Ranunculaceae: Thalictrum fwtidum (168), Tbalictrum minus (167) 

ALKALOID Po-3 
SOURCES: Synthesis (199) 

NANDAZURINE 
SOURCES: Fumariaceae: Cotydulis bulbosa (136) 

C19Hl504N 321.1000 

CI9H 1305N 335.0793 

N, 0-DIMETHYLLIRIODENDRONINE C ~ S H ~ ~ O ~ N  291.0895 
SOURCES: Annonaceae: Guattcria chrysopetaka (102) 

216. OXOSTEPHANINE C,8H,I04N 305.0687 



May-Jun 19881 Guinaudeau et al. : Aporphinoid Alkaloids 411 

217. 

218. 

332. 

334. 

337. 

340. 

176. 

177. 

242. 

348. 

349. 

350. 

353. 

138. 

139. 

140. 

SOURCES: Annonaceae: Poiyaithia cauhfia var. bercarii ( 128) 
Menispermaceae: Stephania wnosa (182) 

OXOPUKATEINE C I7H9O4N 29 1.053 1 
SOURCES: Annonaceae: Duguetia steiichantha (63) 

OXOPUTERINE C1sHl104N 305.0687 
SOURCES: Annonaceae: Guatteria sagotiana (189), Guatteria srhonburgkiana (22,55) 

ISOMOSCHATOLINE c 18H1304N 307.0844 
SOURCES: Annonaceae: Guatteria dieisiana (89), Guatteria meiosma ( 1) 

THAILANDINE ClgH1404N+ X- 320.0922 
SOURCES: Annonaceae: Poiyaithia cauhfia var. krcarii ( 128) 

OXOANOLOBINE 
SOURCES: Annonaceae: Guatteria sagotiana ( 189) 

OXOCREBANINE 
SOURCES: Annonaceae: Fissistigma gfaucescens (1 5 3) 

Hernandiaceae: liiigwa penraphyiia (196) 
Menispermaceae: Stephania wnosa (182) 

4,5-Dioxoaporphines 

CEPHARADIONE B 
SOURCES: Synthesis (3 1) 

CEPHARADIONE A 
SOURCES: Aristolochiaceae: Aristolorhia chiiensis (236) 

NORCEPHARADIONE B 
SOURCES: Annonaceae: Guatteria ouregou (54) 

Synthesis (3 1) 

4,5-DIOXODEHYDROASIMILOBINE 
SOURCES: Aristolochiaceae: Aristolochia rhiiensis (236) 

TUBEROSINONE 

C I7H9O4N 29 1.05 3 1 

C 19H I305N 335.0793 

C17Hll04N 293.0687 

C17H705N 307.0480 
SOURCES: Aristolochiaceae: Aristolwhia cinabaria (260), Aristolorhia tuberosa (26 1) 

TUBEROSINONE-N-P-D-GLUCOSIDE C,3H1901,N 469.1007 
SOURCES: Aristolochiaceae: Aristoiorhia cinabaria (260), Aristolorhia tuberosa (26 1) 

CORYDIONE 
(4,5-Dioxodehydronantenine) 
SOURCES: Fumariaceae: Corydaiis buibosa (136) 

C,"H I506N 365.0898 

C-7 and/or C-4 Oxygenated Aporphines 

NORUSHINSUNINE CI7Hl5O,N 281.1051 
SOURCES: Annonaceae: AIphonsea scierocarpa (230), Annona hayesii ( 187), Artabatrys venustus 

(37), Cymbopetalum brasiliense (38), Merogyne virgata (229), Oncodostigma monospmiu 
(359, Popmuiapisorarpa (127), Unonopsis guatterioides (73) 

USHINSUNINE Cl,Hl,05N 295.1207 
SOURCES: Annonaceae: Alphonsea sciwocarpa (230), Pseudoxandra sclerocarpa (52) 

Menispermaceae: Stephania mosa (46,182) 
Synthesis (204) 

GUATTERINE C19Hl904N 325.1313 
SOURCES: Annonaceae: Guatteria sagotiana ( 189) 
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142. 

146. 

147. 

148. 

220. 

222. 

223. 

227. 

229. 

230. 

236. 

356. 

358. 

362. 

363. 

366. 

151. 

OLIVERIDINE Cl9Hl904N 325.1313 
SOURCES: Annonaceae: Duguetiu spixiuna (62,188) 

Synthesis (134) 

STEPORPHINE 
SOURCES: Synthesis (68) 

EPISTEPORPHINE 
SOURCES: Synthesis (68) 

CATALINE 
SOURCES: Synthesis (98, 184) 

Cl8Hl,O3N 295.1207 

C,,H,,03N 295.1207 

C2,H2,0,N 371.1731 

PACHYCONFINE CI8Hl9O,N 297.1364 
SOURCES: Annonaceae: Duguetiu spixiunu (62), Guutteriu sugotiunu ( 189) 

OLIVEROLINE CI8H,,O3N 295.1207 
SOURCES: Annonaceae: Guutteriu sagorianu ( 189) 

Synthesis (204) 

OLIVEROLINE N-OXIDE CI8H,,O4N 311.1156 
SOURCES: Annonaceae: Guutteriu sugotiunu ( 189) 

GUATTERINE N-OXIDE C19H,,0,N 341.1262 
SOURCES: Annonaceae: Guutteriu sagorianu ( 189) 

NOROLIVERIDINE CI8H,,O4N 311.1156 
SOURCES: Annonaceae: Duguetiu spixianu (62,188) 

Synthesis (134) 

OLIVERIDINE N-OXIDE C19H190,N 341.1262 
SOURCES: Annonaceae: Duguetiu spixiuna (62,188) 

SRILANKINE 
SOURCES: Synthesis (98,184) 

C2,H2,0,N 357.1575 

NOROLIVEROLINE C,,H,,O,N 281.1051 
SOURCES: Annonaceae: Guutteriu sugotiunu ( 189) 

SUKHODIANINE C2,H2,05N 355.1418 
SOURCES: Menispermaceae: Stephuniu venom (46) 

4-HYDROXYCREBANINE C2,H2,0,N 355.1418 
SOURCES: Menispermaceae: Stephuniu venosa (46) 

Synthesis (145) 

NORCATALINE 
SOURCES: Synthesis (127) 

C2,H,30,N 357.1575 

GLAUFIDINE C2,H2,0,N 357.1575 
SOURCES: Papaveraceae: Gkzurium corniculutuni ( 120), Gluucium fimbrilligmm ( 13 l) ,  

Gluucium oxylobum ( 130) 

Dehydmaporphines (6a,7-Didehydroaporphines) 

DEHYDROROEMENNE C,,H,,02N 277.1102 
SOURCES: Annonaceae: Guutteriu sugotiunu ( 189) 

Menispermaceae: Stephuniu mirrunthu (50) 
Papaveraceae: 
spirutum (178), Papaver strictum (178) 
Synthesis (174) 

Papaver upokrinomenon (178,1759, Papaver pilosum (178), Pupaver 
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152. 

154. 

156. 

157. 

159. 

238. 

369. 

372. 

376. 

162. 

163. 

164. 

169. 

171. 

172. 

239. 

TETRADEHYDROROEMERINE 
(Didehydroaporhei ne, 
Didehydroroernerine) 
SOURCES: Synthesis (27) 

Cl8Hl3O2N 275.0946 

DEHYDROGLAUCINE C21H2304N 353.1626 
SOURCES: Fumariaceae: Cwyhlis bulbosa (136), C w y h l i s  turtsrhaninovii (79,8 1) 

Papaveraceae: 
(178,179), Papawpilosum (178), Papaverspicatum (178), Papaw strictum (178) 
Synthesis (183) 

Glaurium rorniculatum ssp. refracturn (2 lo), Papaver apokrinomenon 

DEHYDRONANTENINE C2oH1904N 337.1313 
SOURCES: Furnariaceae: Coryhlis bulbosa ( 136), CwyLlis turtsrhaninovii (82) 

DEHYDRODICENTRINE C2oH1904N 337.1313 
SOURCES: Menisperrnaceae: Stephania dicentzinijka ( 162) 

Papaveraceae: Glaucium cornirulatum ssp. refilKtUm (2 10) 

DEHYDROOCOTEINE C2 ,H2 ,05N 367.14 18 
SOURCES: Ranunculaceae: Thalirtrum isopyroides (9) 

DEHYDROISOLAURELINE C,9H1703N 307.1208 
SOURCES: Menisperrnaceae: Stephania mirrantha (50) 

DEHYDROSTEPHANINE C19H1703N 307.1207 
SOURCES: Menisperrnaceae: 

mirrantha (50) 
Stephania dicentzinifw ( 162), Stephania dielsiana ( 16 l), Stephania 

DEHYDROCREBANINE C2oHl904N 337.1313 
SOURCES: Menisperrnaceae: Stephania surcifera (258), Stephania venasa (46,182) 

DEHYDROCORYDINE C20H2104N 339.1469 
SOURCES: Papaveraceae: Glaucium rmiculatum ( 120), Glaurium oxylobum ( 130) 

Phenanthrenes 

ARGENTININE CI9H2,O2N 295.1571 
SOURCES: Annonaceae: Popmuia pisocatpa ( 127), Unonopsis stipitata (73) 

ATHEROSPERMININE C20H2302N 309.1728 
SOURCES: Annonaceae: Duguetia spixiana (62), Fissistigma glauresrens ( 153) 

Synthesis (205,207) 

METHOXYATHEROSPERMININE 
SOURCES: Annonaceae: Duguetia spixiana (62) 

C,IH2,03N 339.1833 

THALICTHUBERINE C21H2304N 353.1626 
SOURCES: Annonaceae: Unonopsis stipitata (7 3) 

Ranunculaceae: 
Synthesis (205) 

Thalirtrum hazarira (loo), Thalirtrum minus ssp.  majus (265) 

THALIGLUCINE C21H2104N 351.1469 
(Thalphenine rnethine) 
SOURCES: Ranunculaceae: Thalirtrum minus var. adiantifolium ( 158) 

THALIGLUCINONE C2,HI9O5N 365.1262 
SOURCES: Ranunculaceae: Thalirtrum longipdunrulatum ( 169), Thalirtrum minus var. adianti- 

folium ( 158) 

NORATHEROSPERMININE CIgH2102N 295.1571 
SOURCES: Annonaceae: Fissistigna glaucemm ( 153) 
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241. SECOGLAUCINE 
( l-Methylaminoethyl-3,4,6,7- 
tetramethoxyphenanthrene) 
SOURCES: Fumariaceae: Corydalis yunhusuo ( 108) 

Synthesis (177,206) 

379. ATHEROSPERMININE N-OXIDE 
SOURCES: Annonaceae: Duguetiu rpixiunu (62) 

Miscellaneous 

380. DUGUENAINE 
SOURCES: Synthesis (61,150) 

384. MENISPORPHINE 
SOURCES: Menispermaceae: Menispermum dauriclrm ( 176) 

Synthesis (146) 

386. TRICLISINE 
SOURCES: Synthesis (160) 

390. RUFESCINE 
SOURCES: Synthesis (18) 

391. IMELUTEINE 
SOURCES: Synthesis (18) 

392. EUPOLAURIDINE 
SOURCES: Annonaceae: Cleistophlirpatens (248) 

C21H2504N 355.1782 

C,,H,,O,N 325.1677 

Cl9Hl503N 305.1051 

CI9H1504N 321.1000 

C 17H ',02N 263.0946 

Cl9Hl704N 323.1156 

C2,HI9O5N 353.1262 

C14H,N2 204.0687 

TABLE 4.  Completely New Aporphinoid Alkaloids" 

Aporphines sensu stricto 

IalD: (-) (54) 
UV: (ELOH) 212 (4.48), 226 sh (4.32), 269 (4.26), 

8.39 (E) 3 12 sh (3.74) (54) 
IR: (film) 2910, 2840, 1660, 1590, 1450, 1410 

'HNMR: (90MHz) (54) 
MS: EM]+ 309, 280, 25 1 (54) 

396. N-FORMYLNORNUCIFERINE C ,9H,90,N 309.1364 

8.32 (2) 

(54) 

8.35 SOURCES: Annonaceae: Gitatreria ortregort (54) 

w 
7.27 m 

'Not previously reponed in "Aporphine Alkaloids" Parts I, 11, or 111 
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397. FORMOUREGINE C2,H,l04N 339.1469 
[a]~: - 146°(c=0.02, EtOH) (54) 

3.89 UV: (EtOH) 222 (4.27), 233 sh (4.12), 274 (4.05) 
(54) 

8.21 (2) IR: (film) 2930, 2860, 1660, 1580, 1435, 1405, 
1345, 1200, 1180, 1155, 1120, 1085, 1050, 
1030, 1000, 760 (54) 

[MIf 339 (16), 307 (loo), 281 (61), 266 (24) 

8.31 (E) 

'HNMR: (90MHz) (54) 
MS: 

SOURCES: Annonaceae: Guatterza ouregou (54) 

" 4.93 dd 

8.27 m I1 13.8 (54) 

w 
7.2: m 

398. NORSTEPHANINE 

6.54 

5.88 d 

6.02 d 

I I5 0 

Jo 8.0 7.69d 
7.19 t 

J083 6.79 d 3.85 

399. ORIENTININE 

2.50 

Cl,Hl,03N 295.1207 
MP: 23Oo(dec) (128) 
UV: 

'H NMR: (CDCI,-CD,OD, 9: 1; 60 MHz) (128) 
MS: 

SOURCES: Synthesis (128) 

(EtOH) 222 (4.28), 264 sh (3.90), 273 (4.03), 
282 sh (4.02), 302 (3.54), 325 sh (3.31) (128) 

[MIf 295 (47), 294 (loo), 280 (1 I), 264 (14) 
(128) 

ClgH,l03N 311.1520 
[a)~: f62" (c = 0.18, MeOH) (123) 
UV: 275, 315 sh (123) 
'H NMR: (60 MHz) (123) 
MS: 

SOURCES: Papaveraceae: Papaver orientale (123) 

[MI+ 311, 310, 296, 294, 281, 280, 268, 
155.5 (123) 

OM8 
3.76' 

2 aromatic H a t  6.70-6.95 

400. 1,2-DIMETHOXY-9-HYDROXY- 
APORPHINE C,gH2,03N 311.1520 

MP: 220' (111) 
UV: (EtOH) 213 (4.17), 235 sh (3.91), 280 (3.84) 

(111) 
'H NMR: (200 MHz) (1 11) 
SOURCES: Synthesis (1 11) 

Me0 2.55 
3.64 

Jo 

2 aromatic H at 6.74-6.80 
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401. ORIENTINE C,,H,,O,N 325.1677 
[U]D: +70° ( c = O .  16, MeOH) (122) 
UV: (EtOH) 278 (4.25), 310 sh (3.21) (122) 
'H NMR: (60 MHz) (122) 
MS: [MI+ 325, 324 (loo), 310, 294, 282, 162.5 

(122) 
3 . 5 5  SOURCES: Papaveraceae: Papaver arzentule (122) 

8.17 d 
J 93 

OMe 
3.74' 

402. 0-METHYLZENKERINE C,9H,103N 311.1520 
'HNMR: (24) 

3 Y q N "  
3.68 

13CNMR: (24) 
SOURCES: Synthesis (24) 

3.83. 5,18 dd J,a .O 
Jm 2-5 

111.8 29.0 

60.1 

403. N-METHYLISOTHEBAINIUM CATION 
(N-Methylisothebaine) C,,H,403N+ X- 326.1755 

MP: 254-256" (218) 
[a]D: +194"(c=O.51, MeOH) (218) 
W: 

IR: 3500, 3420, 3250 (218) 
MS: 

(MeOH) 223 (4.65), 273 (4.13), 300 (3.98) 
(2 18) 

325 (3), 3 11 (15), 297 (IO), 296 (7), 294 (4), 280 
(9), 254 (14), 240 (31), 226 (6), 225 (15), 207 
(lo), 197 (9), 142, 127, 58 (100) (I-) 

SOURCES: Papaveraceae: Pupaver bracteaturn (220), 
Papuwpseu&mta/e (2 18,242) 
Synthesis (67) 

(67) 
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404. 1-0-METHYLISOTHEBAIDINE 
(1,2-Dimethoxy- 11-  
hydroxyaporphine) 

6.71 

7.01 dd 

405. N-METHYLELMERRILLICINE 

4.04 

9 h  

6.07 d 

J 15 2.58 

6.18-7.17 

406. CREBANINE N-OXIDE 

6.86 d 

3.90. fo 8.0 
OMe 

3.88' 

407. LASTOURVILLINE 

3.90 
OM8 

3.91 

Aporphinoid Alkaloids 4 17 

CI9H2,O,N 311.1520 
MP: 230-231" (192) 
[ a ) D :  +l6Oo (c=0.038, MeOH) (91); +244" 

(c= 0.04, CHCI,) (192) 
UV: (EtOH) 220 (4.42), 265 (4.12). 270 (4.15) 

(192) 
'H NMR: (200 MHz) (91); also in DMSO-$ (300 

MHz) (192) 
MS: EM]' 311 (95) ,  310(45), 296(68), 294(28),  281 

( 2 3 ) ,  280 ( loo ) ,  268 ( 1 2 ) ,  206 (7 ) ,  165 (14) 
(9 1 )  

SOURCES: Rhamnaceae: Discuriu smutifoha var. 
rnontanu (192) 
Synthesis (9  1 )  

Cl9H1904N 325.1313 
[ a ) D :  -73" (c = 0.26, ErOH) (189) 
UV: (MeOH) 222 (4.46), 240 sh (4.23), 268 sh 

'H NMR: (60 MHz) (189) 
MS: 

SOURCES: Annonaceae: Girattwiu sagorianu ( 189) 

(4.12),  276 (4.  I S ) ,  298 (3.98) 

[MI+ 3 2 5 ,  324, 310, 308, 294, 181, 165, 152 
(189) 

(189) 

C2,H2,0,N 355.1418 
MP: 132-134' (258) 
[ a ) D :  -66" (c=0.05) 
UV: 

'H NMR: (90 MHz) (258) 
MS: {M1+355 ( l l ) ,  339 (IO), 337 296 ( loo ) ,  

(EtOH) 218 (4.48), 240 sh (4.13), 280 (4.23), 
290 (4.28), 320 (3.77) (258) 

295 (40),  278 ( 5 ) ,  265 ( 5 ) ,  2 5 1  ( 5 ) ,  237 ( 5 )  
(258) 

SOURCES: Menispermaceae: Srephania strcrifwa (258) 

C,9H,104N 327.1469 
UV: (MeOH) 224 (4.08), 279 (3.64), 303 (3.69) 

(70) 
IR: (KBr) 3450, 3000, 2950, 2850, 2800, 1600, 

1590, 1510, 1480, 1460, 1405, 1370, 1330, 
1310, 1280, 1240, 1160, 1110, 1080, 1020, 
985, 960, 865, 820, 770, 755, 705 (70) 

'H NMR: (400 MHz) (70) 
I3C NMR: (70) 
MS: [MI+ 327 (80), 326 ( loo ) ,  312 (27),  296 ( 1 5 ) ,  

284 (37),  269 (20),  253  (30) 
SOURCES: Annonaceae: Artahtry /astotrrviflensis (70) 

(70) 
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53.6 

I Me 
43.9 

408. NORBRACTEOLINE C,,H1904N 313.1313 
1~x1~:  +4l0(c=O.4, MeOH) (120) 
UV: (EtOH) 220, 280, 310 (120) 
IR: (KBr) 3400, 3285, 1520 (120) 
'H NMR: (100 MHz) (120) 
MS: [W+ 313, 312, 298, 296, 284, 282, 156.5 

(120) 
SOURCES: Papaveraceae: GIauriurn cmiruIaturn ( 120) 

OMe 
3.83 

409. N-METHYLLAUROTETANINE 
P-N-OXIDE CZoH230,N 357.1575 

1 ~ x 1 ~ :  +49' (c=O. 15, MeOH) (166) 
UV: (MeOH) 218 (4.55), 280 (4.15), 302 (4.10) 

'H NMR: (CD,OD, 360 MHz) (166) 
MS: 

(166) 

EM]+ 357 (0.6), 355 (0.6), 341 (20). 340 (43), 
339 (loo), 337 (20), 324 @O), 310 ( 1 4 ,  296 3.62. 3.39 

4.41 m (25), 28 1 (20), 266 (14) (166) 
1.96 SOURCES: Monimiaceae: Glossocalyx brevi@ (166) 

3.84' 
OH 

410. N-METHYLDOMESTICINIUM 
CATION 
(N-Methyldomesticine) C2,H2,04N+ X- 340.1548 

MP: 255-256' (I-) (223) 
UV: 224 (4.64). 284 (3.95), 311 (4.06) (223) 
IR: (KBr) 3410, 3230, 3000, 2920, 2850, 1600, 

1500, 1490, 1470, 1120, 1080, 1060, 930, 
885, 870, 860, 840, 830, 800, 700 
339 (15), 325 (3), 324 (3), 311 (0 .4 ,  310 (2). 
308 ( l ) ,  294 ( l ) ,  282 (5), 281 (8), 268 (2), 267 
(2), 266 (3), 238 (3), 165 (7), 152 (IO), 142, 
128, 127, 58 (100) (I-) 

(223) 
MS: 

(67) 
SOURCES: Papaveraceae: Glauriurn oxyloburn (223) 
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411. N, 0-DIMETHYLFISSOLDINE 
( N ,  0-Dimethylcalycinine) C2,H2,04N 339.1469 

[a]D: -207 ' (~=0.5,  CHCI,) (152) 
'H NMR: (60 MHz) (152) 
SOURCES: Synthesis (152,193) 

3.82 TMe O b  0 3.86 

412. GLAUFININE~ 

I I  3.62 

6.75 

CI,H2,04N 327.1469 
[a ]~ :  i- 165' (c= 0.4, MeOH) (12 1) 
UV: 222 (4.35), 270(3.82), 309 (3.43) (121) 
'H NMR: (121) 
MS: [MI+ 327, 326, 312, 310, 298, 296, 103.5 

(121) 
SOURCES: Papaveraceae: Gfaucirrm fimbrrffigmm 

(121) 

413. 0-METHYLCORYDINE N-OXIDE C21HZ505N 37 1.173 1 
[a ]~ :  +193"(r=1, MeOH) (112) 
UV: 222 (4.6), 271 (4.18), 302 (3.68) (112) 
IR: 

'H NMR: (90 MHz) (1 12) 
3.76 3.34 MS: EM]+ 371, 355, 340, 325, 310, 204 (112) 

SOURCES: Berberidaceae: Berberis rbitria (1 12) 

(KBr) 1605, 1440, 1420, 1240, 1112, 1060,820 
(112) 

3.16 

3.95 6.94 

414. NORPREOCOTEINE 

3.87. 
O b  

"':3$ H 

0 6.15 
3.90. 

6ue 
3.86' 

C,,H,,OSN 357.1575 
UV: 280, 303, 317 (225) 
'H NMR: (100 MHz) (225) 
I3C NMR: (225) 
MS: [MI+ 357 (loo), 356 (87), 342 (30), 340 (22), 

326 (16), 313 (7), 311 (lo), 297 (13), 178 (14) 
(225) 

SOURCES: Lauraceae: Pbwbe mafireffa (225) 

%us structure seems to be doubtful; data are very close to those given for norisocorydine 84. 
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59.9'. 

42.8 

55.8 
O M  

55 .8  

415. NORDELPORPHINE 

gH 3zp 3.72 7.89 H 

3.92 
/ 6.79 

416. THALBAICALINE 

(m 

3 ? r n N H  Me0 

C19H210sN 343.1418 
UV: 220, 282, 303, 312 sh (32) 
'H NMR: (270 MHz) (32) 
MS: (cims) (32) 
SOURCES: Lauraceae: Phoebe valerianu (32) 

C2,H,,0,N 357.1575 

UV: 220, 285, 303, 313 (156) 
'H NMR: (156) 
SOURCES: Ranunculaceae: Thalictrrra baaidenre 

[a]D: +61" (MeOH) (156) 

(154,156) 

I 3.63 I 

3.81. 
O M  

3.83. 

417. THALBAICALIDINEc 
(3-Hydroxyglaucine, 
N-Methylthalbaicaline) C2,H2,O5N 371.1731 

MP: 193-195' (194) 
QH [a)D: +74" ( ~ ~ 0 . 6 ,  MeOH) (194) 

7.87 

3.91' 
O M  

3.91. 

UV: 

IR: (CHCI,) 3530 (194) 
'H NMR: (100 MHz) (194); also in DMSO-d, (194) 
I3C NMR: (194); also in DMSO (194) 
MS: [MI+ 371 (loo), 370 (75), 356 (65). 354 (33). 

340 (45), 328 (52), 313 (25), 297 (53) 
SOURCES: Lauraceae: Ocorea bticiwii ( 194), Phoebe 

valeriana (32) 
Ranunculaceae: Thalit.trritti baicalense ( 156) 
Synthesis (183) 

222 (4.53), 284 (4.19), 297 (4.15), 301 (4.15), 
3 14 (4.07) (194) 

(194) 

'In view of the 'H-nmr chemical shift assigned to 2-OMe (6 3.98 pprn), the incompletely character- 
ized Odemethylpurpureine 98 is probably identical to 417. 
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OMe 
55.8' 

418. 3-HYDROXYNORNANTENINE 
(1,2-Dimethoxy-3-hydroxy-9, 
10-rnethylenedioxynoraporphine) 

w 3zp 3.72 7.79 H 

/ 6.72 
? 

419. 3-HYDROXYNANTENINEd 

?H 

0 L O  @ 
420. NORPHOEBINE 

(0-Methylxyloguyelline, 
1,2,3-trirnethoxy-9,10- 
rnethylenedioxy noraporphine) 

3.89 
OMe 

5.94 L O  

ClgH1905N 341.1262 
U V :  220, 283, 302, 314 sh (32) 
'H NMR: (270 MHz) (32) 
MS: 

SOURCES: Lauraceae: Pboebe valeriuna (32) 

[MI+ 341, 340, 326, 324, 312, 297, 295, 281 
(32) 

C2,H2305N 369.1575 
SOURCES: Lauraceae: Pboebe vahiana (32) 

C2,H,l05N 355.1418 
UV: 272 sh (4.00), 280 (4.21), 312 (4.17), 315 

'HNMR: (33) 
I3CNMR: (33) 
MS: 

(4.18) (33) 

[MI+ 355 (96), 354 (1001, 340 (21), 338 (lo), 
326 (9), 324 (33). 3 11 (7). 309 (9), 295 (12), 194 
(I), 132 (3) (33) 

SOURCES: Lauraceae: Pbwbepittieri (33), Pbwbe val- 
eriana (32) 

dIsolated in mixture with 418. 



422 

60.8 

60.5 

421. PHOEBINE 

3.88 e.. 

3.72 

7.81 

5.95 

60.3 

6!?'@::: 

60.6 122.6 62.1 43'6 

422. PENTOUREGINE 

3.19 
w 

Journal of Natural Products fvol. 51, No. 3 

C21H230,N 369.1575 

[CtlD: +50° ( ~ = 6 . 2 ,  CHCI,) (32) 
MP: 114' (32) 

UV: 220, 282, 312 (32) 
'H NMR: (270 MHz) (32) 
I3C NMR: (32) 
MS: [MI+ 369, 368, 354, 311, 309,295 (32) 
SOURCES: Lauraceae: Pbwbe valerianu (32) 

C ,8H L703N 295.1207 
[a}D: -61" (c=O. 14, EtOH) (53) 
UV:  224 (4.31), 284 (4.14), 303 sh (3.98) (53) 
'H NMR: (CDC13-CD30D, 1: 1) (90 MHz) (53) 
MS: 

SOURCES: Annonaceae: Guattma ouregou (53,54) 

[MI+ 295 (64), 294 (loo), 280 (14), 278 (14), 
266 (55), 251 (12), 235 (9) (53) 

0 
6.97 m 
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423. 1,ll-METHYLENEOXY- 
APORPHINE 
(2,9-Dimethoxy- 10-hydroxy- 
1,1 l-rnethyleneoxy- 
aporphine) 

6.40' 

C#,,04N 339.1469 
MP: 112-114' (164) 
IR: 3400 (164) 
'H NMR: (100 MHz) (164) 
SOURCES: Synthesis (164) 

423 

OMe 
3.80 

424. DEHYDROGUATTESCINE C,gH1,04N 321.1000 
UV: 206 (4.391, 245 (4 .44 ,  263 sh (4.32), 306 

7.03 7.44 d J 6 ' o  (3.76), 320 (3.80), 362 (3.65) [(HCI) 208 
(4.35), 257 (4 .43 ,  280 (4.36). 400 (3.50)1(55) 

6.21 d IR: (film) 2950, 2910, 2830, 1605, 1495, 1435, 
1415, 1310, 1270, 1235, 1210, 1175, 1150, 
1040, 955, 850 (55) 

'H NMR: (400 MHz) (55) 
MS: [MI+ 321 ( lo) ,  306(100), 291 (3) (55) 
SOURCES: Annonaceae: Gnatreria sthor,rbt/rgkiana 

8.35 d 

(55,56) 

OMe 
3.93 J,,, 3.0 

425. ISOGUATTOUREGIDINE C ,,H 190,N 34 1.1262 
UV: 216 (4.30). 235 sh (4.12), 268 (4.47). 308 

3.94 (3.93), 355 (3.89) [(HCI) 217 (4.35), 279 
(4.50), 346(3.74), 450(3.57)] (1) 

IR: (KBr) 3380-3280, 2982, 2940, 2842, 1643, 
1613, 1583, 1500, 1470, 1438, 1420, 1360, 
1300, 1258, 1201, 1193, 1148, 1128, 1083, 
1058, 1040,988,953,880,833,798,770 (1) 

[MIi 34 1 (17). 326 (100). 3 11 (9), 3 10 ( IO), 293 
(17), 163 (8 )  (1) 

Meo' 
3.76 

'HNMR: (1) 
MS: 

SOURCES: Annonaceae: Gitattnja iuelom/a ( 1) 

8.25 v A . 4 0  d 

6.74 dd / 7.22 d 
Jo 9.0 
J,,, 3.0 OH 
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oxoapotphin- 

426. 1,2,11-TRIMETHOXYOXO- 
APORPHINE CiSH1504N 321.1000 

'H NMR: (250 MHz) (199) 
7.13 7.74 d 152 SOURCES: Synthesis (199) 

7.55 t J ,  7.9 

427. OXOSTEPHANOSINE C,,HSO4N 29 1.053 1 
UV: 215 (3.90), 245 (3.75), 275 (3.661, 320 (3.13), 

7.22 7.80 d 152 364 (3.21), 448 (3.48) [(HCI) 257 (3.76), 292 
(3.65), 344 (3.06), 381 (3.27), 496 (3.1711 
(182) 

o /  

IR: (CHCI,)3540, 1662 (182) 
'H NMR: (200 MHz) (182) 
MS: 

6.39 

[MI+ 291 (85), 263 (100). 234 (17), 205 (31), 
8.15 dd 177 (17), 150 (19) (182) 

SOURCES: Menispermaceae: Srepbuniu mosu (182) 
7.66 t 

Jo 8.1 
J,,, 1.0 

7.09 dd 

428. MACHIGLJNE CI8H,,O5N 321.0636 
MP: 315'(dec) (232) 
UV: 249 (4.23), 272 (4.12), 285 (4.04), 35 1 (3.70), 

385 (3.22), 430 (3.18) [(HCI) 258 (4.19,  281 
(4. lo), 379 (3.92), 509 (3.27)l (232) 

IR: (KBr) 3520, 1635, 1575, 1522, 1465, 1426, 
1355, 1280, 1212, 1140, 1092, 1055,965,863 
(232) 

[MI+ 32 1 (loo), 320 ($), 306 (6), 278 (14), 248 
(2), 220 (4), 192 (3), 164 (10) (232) 

8.03 'H NMR: (DMSO-& (232) 
MS: 

SOURCES: Lauraceae: Muchilus gfaucesrm (232) OH 3.96 

429. OXO-0-METHYLBULBOCAPNINE C19H ,,05N 335.0793 
MP: 235-236" (253) 
UV: 256 (4.57), 360 (4.12), 410 (4.11) (253) 
IR: (Nujol) 1665, 1044, 940 (253) 
'HNMR: (253) 
SOURCES: Synthesis (253) 
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430. OXOPHOEBINE 
(1,2,3-Trirnethoxy-9,10- 
rnethylenedioxyoxo- 
aporphine) C&IH,,06N 365.0898 

UV: 210, 228, 272, 311 sh, 324 sh, 438 (32) 
'H NMR: (270 MHz) (32) 

8.18 d 35J MS: EM]+ 365, 350, 335, 322, 321, 307, 306, 292, 
\ 8.95 d 264 (32) 

4 . p  

4.06. 

SOURCES: Lauraceae: Phwbe vaferiana (32) 

/ 7.97 

L O  
6.13 

431. KUAFUMINE C,OHL~O~N 365.0898 
MP: 230-232' (253) 
UV: 214 (4.32), 245 (4.14), 283 (4.381, 375 (3.38) 

3 5 5  (253) 
\ 0.70 d IR: 1650 (253) 

6,26(o , I 'HNMR: (253) 
MS: [MI+ 365 (loo), 350 (69, 334 (lo), 320 (23), 

249 (8), 175 (17) (253) 
SOURCES: Annonaceae: Fzssistigma glaucescens (253) 

8.06 d 
J0 8.8 

7.04 d / om 
3.90 

3.92 

432. 7-OXOBAICALINE C,oH1506N 365.0898 
MP: 24O0(dec) (154) . . .  
UV: 250, 289, 380, 500 (154) 
IR: (Kl3r) 1650 (154) 
'HNMR: (TFA) (154)' 
MS: IW+ 365 (100), 350, 349, 336, 320, 307,279, 

223, 185.5 (154) 
SOURCES: Ranunculaceae: Thafirtrum baicalense 

(154) 
8.45 

0- 

2 rnethoxy at 3.73 and 3.80 

T h e  'H-nmr values seem to be too upfield in such conditions. 
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433. ARISTOLODIONE 

3.72 
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C ,,H 1104N 307.0844 
UV: 239 (4.70), 273 (4.34), 290 (4.18), 302 (4.26), 

314 (4.28), 438 (4.18) (236) 
'H NMR: (DMSO, 360 MHz) (236) 
MS: [MI+ 307 (loo), 279 (62), 264 (97), 236 (50) 

(236) 
SOURCES: Aristolochiaceae: Arrrrolmhra rhlensrs 

(236) 

7.87 m 

434. NORCEPHARADIONE A Cl,H,OjN 291.0531 
UV: 221 (4.52), 250 (4.68). 264 sh (4.44), 330 

(3.88), 360 (3.73~ 470 (4.02) I(HC1) 243 sh, 
250, 283, 330, 377, 440, 475, 5081 (39) 

IR: (KBr) 1660, 1615, 1590 (39) 
'H NMR: (TFA; 200 MHz) (39) 
MS: [MI+ 291 (20), 290 (loo), 289 (6), 264 (8), 263 

(24), 232 (4), 206 (3), 203 (5), 177 (9) 
SOURCES: Annonaceae: Annona hayesii (18% On- 

6.54 <p 
7.15' 

7.78 t / 8.57 d 

(39) 
8.M d \ 

38.0 rodortigma vronospmiia (39) 

3 8.0 8.04 I J 8.0 

435. OUREGIDIONE 

4.18 

J 9.0 

19.0 7.71 J 9.0 

Cl,Hl,O,N 337.0949 
MP: >280° (54) 
UV: 228 (4.21), 256 (4.50), 270 sh (4.26), 488 

(3.80) (54) 
IR: (film) 1665, 1630, 1590, 1530 (54) 
'H NMR: (TFA; 250 MHz) (54) 
MS: 

SOURCES: Annonaceae: Giratteria owegoti (54) 

[MI+ 337 (23, 336 (loo), 322 (12), 321 (58), 
309(6) (54) 

436. 3-METHOXYCEPHARADIONE B 
( 1,2,3-Trirnethoxy-4,5-dioxo- 
6a,7-dehydroaporphine) C,,H,,O,N 351.1105 

MP: 192-201 (157) 
UV: 241 (4.49), 271 (4.15), 303 (3.97), 316 (4.06), 

416(3.97) (157) 
IR: (KBr) 1665, 1620 (157) 
'H NMR: (80 MHz) (157) 
MS: [MI+ 351 (loo), 336 (57), 308 (lo), 294 (14), 

278 (16), 265 (75), 250 (74). 235 (15) 
SOURCES: Annonaceae: Psuidmaria iiial.rophylla 

(157) 

(157) 
7.61 

7.64 m 
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7- and/or 4-Oxygenated Aporphjnes 

437. NORPACHYCONFINE CI,Hl,O3N 283.1207 
[ a ] ~ :  -28l0(c=O.07, CHCI,) (62) 
UV: 230 (4.22), 272 (4.15), 312 (3.59) (62) 
'H NMR: (CDC1,-CD,OD 1 dp; 90 MHz) (62) 
MS: [MI+ 283 (49), 266, 248, 234, 192, 178 (loo), 

165, 152 (62) 

1 12.0 SOURCES: Annonaceae: Duguetia spixiana (62) 
3.56 CD: 0.2 (275), - 1.6 (233), +0.6 (215) (62) 

1.35 m 

438. PACHYCONFINE N-OXIDE Cl,H190,N 313.1313 
MP: 176-180' (62) 
[UID: -164'(c=0.41, CHCI,) (62) 

m /  UV: 232 (4.27), 276 (4.19), 310 ( 3 . 4 4 )  (62) 
'H NMR: (CDC1,-CD,OD, 1: 1; 90 MHz) (62) 
MS: 

SOURCES: Annonaceae: Duguetia Jpixiana (62) 

{M-161+ 297, 296, 266, 248, 192, 165, 152 
(62) 3 . 5 8  & O p ' i e  . H 4.28 112.0 d 3.26 

H 5.11 d 8.21 m 

7.26 m / 7.73 m 

7.26 m 

439. NORNUCIFERIDINE 

3.66 

8.33 m @r7 12.0 

7.30 m 0 7.72 m 

7.30 rn 

440. NUCIFERIDINE 
(0-Methylpachyconfine) 

6.63 

3 y w N u e  3.66  Me0 3.42 d 2.68 

C1,Hl90,N 297.1364 
[a]~:  -80' (c=O. 16, EtOH) (188) 
UV: 230 (4.19), 263 sh (4.04), 273 (4. IO), 282 sh 

(4.06), 310 (3.67) (188) 
'H NMR: (90 MHz) (188) 
MS: [MI+ 297 (82), 296 (30), 281 (€9, 280 (13), 268 

(21), 267 (68), 266 (loo), 253 (14), 248 (15L 
238 (13), 237 (18) (188) 
0 (300), +7.0 (272), 0 (250), -43.1 (234 ,  0 
(220) (188) 

CD: 

SOURCES: Annonaceae: Duguetia spixiana ( 188) 

CI9H,,O,N 311.1520 
[alD: (-) (CHCI,) (189) 
UV: 230 sh (4.29), 272 (4.16), 305 sh (3.84) (189) 
'H NMR: (189) 
MS: [MI+ 311, 310, 296, 281, 280(100) (189) 
SOURCES: Annonaceae: Guatteria Jagotiana ( 189) 

OH J12.0 

H 4.65 d 

7.31 rn 
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441. USHINSUNINE p-N-OXIDE CiSH 1704N 3 11.1156 
[afD: -52O(c=O.O6, MeOH) (46) 
'H NMR: (360 MHz) (46) 
MS: [MI+ 3 11 (3), 295 (loo), 278 (42), 277 (26), 252 

(9 I), 25 1 (6% 236 (30) (46) 
SOURCES: Menispermaceae: Stephuniu mosu (46) 

J 1 3  

L 
7.27-7.47 

442. RURREBANIDINE 

PH 

3.71 3Ep . H 3.71 H J 1 2 . 0  d 

8.18 m 

7.30 m 0 7.61 rn 

H 4.73 d 

7.30 rn 

443. RURREBANINE 

3.93 

CiSH1904N 313.1313 
[ a ] ~ :  (-) (EtOH) (188) 
UV: 243 sh (4.07), 285 (4.22) (188) 
'H NMR: (CD,OD) (188), also in C,D,N (188) 
MS: EM]+ 313, 312, 298, 297, 296, 284, 283, 282, 
268, 267, 254, 253, 252, 209, 208 
CD: 0 (300), $2.5 (282), 0 (265), -38 (239), 0 

SOURCES: Annonaceae: Duguetiu spixiunu (188) 

(188) 

(225) (188) 

ClSH2104N 327.1469 
[a]D: -43" (c=O.72, EtOH) (188) 
UV: 220 (4.41), 232 sh (4.24), 278 (4.24) (188) 
'H NMR: (90 MHz) (188) 
MS: [MIf 327 (27), 3 12 (15), 298 (17). 297 (65), 296 

(loo), 268 (13), 267 (14) (188) 
CD: 0 (305). +1.1 (275), 0 (253), -42 (2381, 0 

SOURCES: Annonaceae: Duguetiu spzxiunu (188) 
(224) (188) 

3.75 wp OH y.48 J d 12.0 ' H 4.S6 d 

7.31 m 7.70 m 

7.31 m 

444. ROEMEROLIDINE 

6.46 

OH J 12.0 

H 4.62 d 

J 9.0 
J i 2 . 1  OH 

Cl,H1,04N 31 1.1156 
[U]D: -23" (c=0.24, EtOH) (188) 
UV: 220 (4.26), 240 sh (4.07), 284 (4.18), 322 

'H NMR: (90 MHz) (188) 
MS: 

(3.58) (188) 

{MI+ 3 11 (loo), 3 10 (44). 281 (9), 280 (9), 269 
(30), 268(67), 267 (29), 253(15), 252(18), 251 
(12) (188) 
0 (300), +3.2 (275), 0 (265), -36.5 (236), 0 
(223) (188) 

CD: 

SOURCES: Annonaceae: Duguetiu spzxiuna (188) 
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445. 7-epz-OLIVERIDINE Cl9Hl904N 325.1313 
MP: 139-140" (134) 
UV: 206 (4.64), 279 (4.16), 320 (3.63) (134) 
'H NMR: (90 MHz) (134) 
MS: [MI+ 325, 324, 310, 307, 294, 282, 266, 265, 

224, 190 (134) 
SOURCES: Synthesis (134) 

8.10 d 

f o  9.0 
OMe 

3.85 

446. DUGUEXINE CisHi704N 3 11.1156 
'H NMR: (500 MHz) (62) 
MS: [MI+ 311, 310, 268, 190 (62) 
SOURCES: Annonaceae: Duguetiu spzxiunu (62) 

"O0 ' < ' q N M : 6 2  6.12 d 
f 2 . 0  0 

H 3.27 d 

447. DUGUEXINE N-OXIDE C,sH,705N 327.1105 
UV: 235, 275, 302 (62) 
'H NMR: (CDC1,-CD,OD, 1: 1 )  (62) 
MS: [MIf 327, 311, 296, 268, 190 (62) 
SOURCES: Annonaceae: Duguetiu spixiunu (62,188) 

"4.95 d 

7.30 m 

448. 0-ACETYLSUKHODIANINE C22H230,N 397.1524 
[a]D: -68'(c=0.06, CHCI,) (182) 
UV: 214 (4.35), 280 (4.14), 296 sh (3.73) (182) 
1R: (CHCl,) 1730 (182) 
'H NMR: (200 MHz) (182) 
MS: EM]+ 397 (I) ,  396 (I), 355 (19), 354 (85), 337 

(loo), 322 (40), 279 (13) 
H 6.87 d SOURCES: Menispermaceae: Stephaniu oenosu ( 182) 

6.08 d 

(182) 

1 2 4  
OAC 

7.88 d 
f o  8.6 

1.90 
7.01 d 

1 3.90 O h  
3.82 
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449. SUKHODIANINE p-N-OXIDE C20H,,06N 37 1.1367 
IaID: - 13' (c=O.O7, MeOH) (46) 
UV: 

'H NMR: (360 MHz) (46) 
MS: 

217 (4.42), 247 sh (3.91), 279 (4.15), 300 sh 
( 3 . 9 0 ,  307 (3.76), 322 sh (3.63) (46) 

[MI+ 371 (0.8),  355 (48),  354 ( 3 5 ) ,  353 (61),  
340 (56),  338 (loo), 336 ( 2 5 ) ,  324 ( 1 2 ) ,  323 
(2 11, 322 ( 2  I ) ,  254 (19),  190 ( 2  1) 

6.12 d 
0- 

(46) 
7.87 d SOURCES: Menispermaceae: Stephuniu mosu (46) 

Jo 8.7 
6.91 d 

3.99 OMe 
3.92 

450. DASYMACHALINE C2,H2,OSN 355.1418 
[a)D: -47" ( ~ = 0 . 3 4 ,  CHC1,) (45) 
UV: 221 (4.37),  285 (4.12), 297 (4.07) (45) 
IR: (CCI,) 3500, 1605, 1 5 1 5 ,  1460, 1400, 1380, 

1340, 1300, 1270, 1245, 1220, 1090, 1050, 
1035, 970, 940, 865, 820 (45) 

'H NMR: (100 MHz) (45) 
SOURCES: Annonaceae: Demos dasymarhuhJ (45) 

J 13 

7.74 

O b  3.94 

3.94 

451. SPIXIANINE C,gHI,O,N 341.1262 
UV: 278, 300 (62) 
'H NMR: (500 MHz) (62) 
MS: [MI+ 341, 340, 326, 310,298, 190, 165 (62) 
SOURCES: Annonaceae: Duguetia spixiuna (62) 

6.51 d 

J ,  3.0 
OMe 

452. SPIXIANINE N-OXIDE ClgH1906N 357.1211 
[(IID: -84" (c=0.68, CHCI,) (62) 
UV: 278 (4.05), 320 (3.95), 338 (3.85) (62) 
IR: (film)3200, 1610, 1460, 1410, 1230 (62) 
'HNMR: (90MHz) (62) 
MS: 6.10 d EM- 16]+ 341 (loo), 340, 326, 324, 310, 298, 

5'93 3 1 3  y p : i . 2 5  0 ' .. OH 4.23 J 12.0 d CD: 0 190, (359), 152  +45 (62) (275), 0 (254), -142 (239), 0 

(226), +68 ( 2  17) (62) 
SOURCES: Annonaceae: Duguetia spixiana (62) 

6.55 d / 7.05 d 

J ,  2.4 khk 
3.78 
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453. 4-epi-HYDROXYCREBANINE C,,H,,O,N 355.1418 
MP: 195-196" (145) 

H 4.95 dd 

'2.36 dd 

31s 

3455 6.0 ; Jgm 10s; JqSb 95 

375.6. 4 3 ;  Jgcm 143 

454. 4-HYDROXYWILSONIRINE 

3.86 

1 
Me0 

3.86 

3.86 

455. EPIGLAUFIDINE' 

NMe 2.50 

3 ? u 2  Me0 d 

3.82 6.75 d 38.0 

456. STEPHADIOLAMINE P-N-OXIDE 

UV: 248 sh (4.19),  278 (4.21), 323 sh(3.75) (145) 
IR: (KBr)3260 (145) 
'H NMR: (200 MHz) (145) 
MS: 

SOURCES: Synthesis (145) 

[MI+ 355(30),  354(27),  336(11), 335(17), 321 
( 1 4 ,  320(14),  313 ( 2 1 ) ,  312(100) (145) 

CI9H,,O,N 343.1418 
[ a ] ~ :  +6Oo(c=0.33, MeOH) (127) 
UV: 222 (4.48), 273 sh (3.99), 281 (4.09), 304 

'H NMR: (90 MHz) (127) 
MS: 

(4.12), 313 sh (4.09) (127) 

[MI+ 343 ( loo ) ,  326 (24),  315 (46),  314 (49),  
3 1 1  (23),  299 (23),  283 (24) 

+28.8 (245) (127) 

(127) 
CD: -5.4(312), -5.0(304sh), -3 .1(280) ,  0 (262) ,  

SOURCES: Annonaceae: Popmuzapisoratpa (127) 

C,,H230,N 357.1575 
[a)~: +198°(c=0.5, MeOH) ( 1 3 1 )  
UV: 224 (4.23), 270 (3.72), 305 (3.37) ( 1 3 1 )  
'H NMR: ( 1 3 1 )  
MS: [MIc 357 ( loo ) ,  356 ( 1 5 ) ,  342 (60) ,  340 (40),  

326 (90), 3 14 (43),  285 (40) ( 1 3  1 )  
SOURCES: Papaveraceae: G[aucium fimbdigerum 

( 1 3 1 )  

CI,H,,O5N 327.1105 
[ a ] ~ :  -37" (c=O.O6, MeOH) (46) 
'H NMR: (360 MHz) (46) 
MS: [MI+ 327 (1 .2) ,  311 ( 3 1 ) ,  294 (13),  293 (12% 

29 1 ( l o ) ,  290 (22),  275 (25),  250 (100) (46) 
SOURCES: Menisperrnaceae: Stephank venosa (46) 

u 9  

'Revised stmcmre (94). 
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Dehydioaporphines (6a,7-Didehyd+oaporphines) 

457. DEHYDRONORNUCIFERINE 

u 
7.15-7.65 

59.8 

128.0 

458. TETRADEHYDRONUCIFERINE 

6.62 5'72 * J 7.4 

3.82 

Jo 7.7 

I 
7.18-7.54 

459. DEHYDROANONAINE 

6.94 

J,,, 2.0 

Cl8HI7O2N 279.1258 

UV: 

IR: (KBr)  3380, 3370, 3280, 1625 (150) 
'H NMR: (80 MHz) (150) 
I3C NMR: (150) 
SOURCES: Annonaceae: Guutteriu ouregou (54) 

MP: 149-150" (150) 
252 (4.65), 261 (4.62), 293 (3.79), 326 (4.08), 
380 (3.40) (150) 

Synthesis (150,199) 

Cl9HI5O,N 291.1258 
MP: 17C-172" (HBr) (27) 
UV: 238, 272, 278, 361, 415,440 (27) 
'HNMR: (80MHz) (27) 
MS: [MI+ 291 (6), 276 (9), 182 (100) (27) 
SOURCES: Synthesis (27) 

CI7H 1302N 263.0946 

UV: 253 (4.69), 258 (4.70), 332 (4.13), 380 

IR: (KBr)  3380, 1635 (150) 
'H NMR: (200 MHz) (150) 
I3C NMR: (150) 
SOURCES: Synthesis (150) 

MP: 135-136" (150) 

(3.85) (150) 

I 
7.2-7.6 

107.5 30.7 

12i.o. 
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460. 0-METHYLDEHYDROISOPILNE 

3.94 
0- 

3.88 

6.86 

7.15-7.4: 

461. DEHYDROFORMOUREGINE 

4.02 

oh 3.23 L J 6.0 
\ A 4.13 I 

J 85 I 
J i 2 . 2  

7.61 rn 
7.83 dd 

7.61 rn '0'' 
I ,  2.2 

462. DEHYDROSTEPHALAGINE 

4.06 

o* 

6.57 

J,, ,  2.0 

7.16-7 .73  

463. DEHYDROISOTHEBAINE 

6.97 

3.00 

Aporphinoid Alkaloids 433 

C19H190,N 309.1364 
UV: 214 (4.48), 268 (4.49), 327 (3.96) (54) 
'HNMR: (90MHz) (54) 
SOURCES: Annonaceae: Guatteria owegou (54) 

C,,H190*N 337.1313 
MP: 120-122" (54) 
UV: 221 (3.92), 251 sh (4.29), 263 (4.32), 310 

(3.67) (54) 
IR: (film) 3380, 2920, 2850, 1675, 1625, 1455, 

1390, 1305, 1240, 1130, 1100, 1070, 1025 
(54) 

'H NMR: (400 MHz) (54) 
MS: 

SOURCES: Annonaceae: Guatteria ouregori (54) 

[MI+ 337 (loo), 322 (22), 309 (6), 294 (12) 
(54) 

Cl,H1703N 307.1207 
UV: 264 (4.72), 330 (4.09) (189) 
'HNMR: (189) 
MS: [MI+ 307 (loo), 292 (6), 291 (6), 279 (26), 277 

(6), 276(5), 275 (12) (189) 
SOURCES: Annonaceae: 

CI9H,,0,N 309.1364 
UV: 267, 340, 391, 438 
'HNMR: (123) 
MS: [MI+ 309, 294, 154 
SOURCES: Papaveraceae 

Guatteria sagotiana (189) 

5 (123) 
Papaver wimtale ( 12 3 ) 

a 
6.75-7.25 



434 Journal of Natural Products 

464. 1,2,1 l-TRIMETHOXY-6a,7- 
DEHYDRONORAPORPHINE 
(Nororientidine) ClgHL90,N 309.1364 

SOURCES: Synthesis (199) 

465. ORIENTIDINE 

3 . 8 E p ; e  3.44. Me0 2.94 

4 aromatic H a t  6.60-7.29 

3.85. 

/ 

466. DEHYDROBOLDINE 

6-06 

3.81 

6.51 
8.15 \ 

yso / 7.14 

4.02 
OH 

3.04 

Wol. 5 1 ,  No. 3 

C,OH2,03N 323.1520 
UV: 215 (4.45), 271 (4.39), 340 (3.38) (122) 
IR: (KBr)  1640, 1595, 1570, 1535 (122) 
'H NMR: (122) 
MS: [MI+ 323, 308 (122) 
SOURCES: Papaveraceae: Papaw wimtah (122) 

C19H1904N 325.1313 
MP: 178-179" (237) 
UV: 263 (4.72), 327 (4.06) (237) 
'H NMR: (300 MHz) (237) 
MS: {MI+ 325 (loo), 310(91) (237) 
SOURCES: Monimiaceae: Peumus boldu~ (237) 

467. DEHYDROPREDICENTRINE C,OH,I04N 339.1469 
MP: 198-199' (acetyl) (128) 
UV: 215 (4.14), 243 sh (4.28), 262 (4.49), 270 sh 

(4.45), 294 sh (4.04), 329 (3.89). 380 sh 
(3.31) (128) 

'H NMR: (90 MHz) (128) 
MS: [MI+ 339 (loo), 325 (20), 324 (95), 266 (26), 

SOURCES: 169.5 (29) Annonaceae: (128) Polyaltbia raulifloa var. 3.77 ? M e  8.69 

Me0 

3.01 

becrarii (128) / 6.99 

3.96 
O b  

3.96 
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468. DEHYDRONORGLAUCINE C,"H,,OjN 339.1469 
MP: 180-183" (150) 
UV: 242 sh (4.45), 260 (4.67), 270 (4.64), 335 

(4.03), 381 (3.52) (150) 
IR: (KBr) 3380, 3240, 1630 (150) 
'H NMR: (150) 

3.90. I3C NMR: (150) 
SOURCES: Synthesis (127,150,206) 

3.98' 
OMe 

4.01. 

ow 
56.7. 

469. TETRADEHYDROGLAUCINE 
(Didehydroglaucine) CZIHIl04N 351.1469 

UV: 243, 265, 358,405, 415 (190) 
IR: (CHCI,) 1648, 1610 (190) 
'H NMR: (190) 
SOURCES: Synthesis (27,190) 

4.28' 

470. DEHYDRONORNANTENINE CI9Hl,O4N 323.1156 
MP: 208-209" (150) 

3.88 

UV: 

IR: (KBr)3355, 1635 (150) 
'HNMR: (150) 
SOURCES: Synthesis (150) 

240 sh (4.43), 260 (4.66). 294 (4.13). 335 
(4.03), 382 (3.54) (150) 

L O  
5.99 
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471. DEHYDRONEOLITSINE CiSH1504N 321.1000 
MP: 201-203' (165) 
UV: 262 (4.97), 305 (3.87), 338 (4.18) (36) 
IR: (KBr)933 (165) 
'HNMR: (36) 
SOURCES: Annonaceae: Guarrwiu goudotiancr (26) 

Synthesis (36,165) 
6.43 

8.38 \ 

0 6.98 
? 
L O  

6.12. 

472. DEHYDROPHOEBINE 
(1,2,3-Trimethoxy-9,10- 
methylenedioxy-6a, 7- 
dehydroaporphine) C2,H2,O5N 367.1418 

UV: 218. 240 sh, 256, 266 sh, 328 (32) 

4 

'H NMR: (270 MHz) (32) 
MS: [MI+ 367, 352, 336, 323 (32) 
SOURCES: Lauraceae: Phoebe uulerzancr (32) 

3.94' 

3.931 

6.62 

L O  
6.03 

473. BULBODIONE Cl&Il,05N 337.0949 
MP: 248-250' (136) 
UV: 225 (4.37), 292 (4.13), 336 (4.14), 368 sh 

IR: (KBr) 1650, 1610, 1590, 1050 (136) 
'HNMR: (136) 
MS: 

SOURCES: Fumariaceae: Cmydzlis h 1 h u  (136) 

(3.00), 600(3.51) (136) 

[MI+ 337 (loo), 322 (3), 308 (13), 294 (5), 266 
(50), 238 (20), 208 (6) (136) 

7-Methyl- or 7-Formyldehydroaprphines 

474. DUGUESPIXINE C I.$ ',03N 307.1207 
UV: 208 (4.19, 222 (4.16), 254 (4.17), 278 sh 

IR: (film) 1630 (61) 
'H NMR: (90 MHz) (61); also at 400 MHz (61) 
I3CNMR: (62) 
MS: [MI+ 307 (61) 
SOURCES: Annonaceae: Dlrgwtia ~Pi~iCrtrrr (6&62), 

3.61 I (4.00), 430 (3.64) (61) 

8.98 dd 
3.28 Glcatteriu sagoticma (189) 

' 0  75 7.43 td 
I, I5 
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60.0 

l 2 6 . 9 * * w M e  126.3' 106.3' 47.8 

127.0.. / 131.9 

475. 7-METHYLDEHYDRONLJCIFERNE 
( 1,2-Deimthoxy-7-rnethyl- 
dehydroaporphine) C2oH2102N 307.1571 

'HNMR: (90MHt) (62) 
7.01 3.11 i SOURCES: Synthesis (62) 3't1p 3.35 &65 1 

3 . 8 5  

9.63 m \ Me 2'75 

7.41 id / 7.93 m 

' 0  7J 7.53 id 
.I,,, 1.5 

476. 7-FORMYLDEHYDRO- 
NUCIFERINE C20H190,N 321.1364 

IR: (film) 1625 (62) 
'HNMR: (90MHz) (62) 
MS: [MI+ 321 (loo), 304, 292, 272, 153 (62) 
SOURCES: Synthesis (6 1,62) 

3.58 t 

Me0 
3.75 

lo 75 

1.28 td Jo 7 5  .Io 75 
Jm I3 

477. 0-METHYLDUGUESPIXINE C2oH190,N 321.1364 
IR: (film) 1630 (62) 

3.63 t 'HNMR: (90MHt) (62) 
3.91 8.10 MS: IMI+ 321, 306, 263 (62) 

SOURCES: Synthesis (61,62) 
Me0 

3.75 

~ ~ 7 - 5  7.33 J075 
J,,, I 5  Jtn IJ 
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478. TRICHOGUAT'I'INE 

3.66 I 
6.13 (v 0' -C,H a0 8.25 

8.76 dJ \ Me 3.30 

7.63 Id / 8.51 dd 

f0 8.0 7.44 Id fo s.o 
3 , lS  fm 1-5 

479. GOUDOTIANINE 

480. BELEMINE 

6.93 3.08 
3.31 I 

e 2.57 8.89 d \ 

7.06 dd / 7.33 d 
Jo 9.0 
f,,, 2.4  OH 

481. 0-METHYLBEEMINE 

6.97 3.11 t f 5.0 
3.35 I 

( 0 W M e  2.78 

C20H2104N 339.1469 
UV: 220, 267, 285 sh, 323 (26) 
'HNMR: (26) 
MS: [MI+ 339 (loo), 324 (25) (26) 
SOURCES: Annonaceae: Guutteriu gouhtkma (26) 

CI9H,,O3N 307.1207 
UV: 224 (4.25), 270 (4.47), 290 sh (4.05), 323 

(3.82), 375 sh(2.78) (55) 
IR: (film) 3300, 2930, 2850, 1610, 1540, 1490, 

1460, 1410, 1400, 1380, 1365, 1350, 1300, 
1260, 1215, 1155, 1110, 1070, 1050 

'HNMR: (90MHz) (55) 
MS: [MI+ 307 (loo), 306 (9), 292 (82), 290 ( 5 ) ,  278 

SOURCES: Annonaceae: Gwrtma scbmburgkiuna 

(55) 

(9), 264 (3), 262 (6), 248 (2) (55) 

(5 5,56) 

CZ&Il9O3N 321.1364 

'HNMR: (90MHz) (55) 

SOURCES: Synthesis (55,56) 

MP: 137-138' (55) 

MS: [MI+ 321 (1oCl), 306 (53), 290 (2) (55) 

O W  
Jo 9.0 

3.96 J,,, 2.4 
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482. 7-METHYLDEHYDROGLAUCINE C2,H2,O4N 367.1782 
I3CNMR: (29) 

56,42, F 4 9 . 6  1 5 8  129.7" 

0- 

SOURCES: Synthesis (29) 

MeO NMo 42.5 

60.0 124.1 140.7 

121.1' 120.8 

, 1 0 9 3  I29 ,6 *ye  14.' 

~ e 0  147> 104.6 

s 5 . r ~  148.8 

55.7;. 

Phenanthrenes 

483. STEPHENANTHRINE 
(Roemerine methine) Cl9HI90,N 293.1415 

MP: 234-236" (109) 
2.93 W: 213 (4.17), 239 (4.40), 249 (4.43,  284 (4.06), 

IR: (KBr) 1600, 1512, 938 (109) 
'H NMR: (109) 
I3C NMR: (partially described) (109) 
MS: 

320 (3.86), 351 (3.36), 368(3.36) (109) 

6 , 2 3 ( 0 ~ N ~ 3 '  

[MI+ 293 (12), 235 ( l ) ,  189 ( l ) ,  176 (2), 58 

9.07 o-' / 

5 aromatic H at 7.5 1-7.97 

484. STIPITATINE 

2.46 
M e  

NbAe 
2.46 

9.47 m :F 5 aromatic / H at 7.52-7.89 

(100) (109) 

(109) 
SOURCES: Menispermaceae: Stepbania tetrandra 

CI9H2,O3N 311.1520 
UV: 232 (4.30), 250 (4.39). 256 (4.40), 276 (3.99), 

300 (3.90), 310 (3.89), 344 (3.23), 366 
(3.15) (73) 

[MI+ 311 (2), 254 (l), 152 (3), 109 (3), 58 
'HNMR: (90MHz) (73) 
MS: 

SOURCES: Annonaceae: Unonopsis rtipitata (73) 
(100) (73) 

485. THALIPORPHINE METHINE C21H2504N 355.1782 
UV: 264 (4.32), 276 sh (4.05), 308 (3.62), 319 

2.41 (3.61), 346 (2.82), 364 (2.66), 400 (2.30) 
(196) 

[MI+ 355 ( l ) ,  397 ( l ) ,  266 (7), 58 (100) 

(196) 

'H NMR: (360 MHz) (196) 
MS: 
SOURCES: Hernandiaceae: 11ligerapentaphyIla 

(196) 

7.50 d 
9.27 

OM0 
4.04. 

4.08' 
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486. THALIHAZINE ygNz 3.96 J 9.1 

/ 1.19 
0 

L O  
6.10 

487. GLAUCINE METHINE 

3.94' 

9.30 

4.05. 
OM0 

4.10' 

488. SECOROEMERINE 

5 aromatic H a t  7.54-7.62 (3H) 
and 7.81-7.89 (2H) 

489. SECOPHOEBINE 
( l-~-Methylaminoethyl- 
2,3,4-trimethoxy-&,7- 
methylenedioxy phenanthrene) 

3.98. 

7.82 d 

1.56 d 

3.95' 

C,,H2505N 383.1731 
UV: 261 (4.30), 283 (3.77), 315 (3.37), 344 

(2.90) (100) 
'HNMR: (360MHz) (100) 
MS: [MI+ 383 (7), 325 (5), 310 (l) ,  295 (2), 280 (l) ,  

267 (3), 58 (100) (100) 

(100) 
SOURCES: Ranunculaceae: Tbalirtnrm bazurica 

C,,H,,04N 369.1940 
'H NMR: (100 MHz) (20) 
SOURCES: Synthesis (20) 

C,sH,,02N 279.1258 
MP: 224-226" (HCI) (206) 
UV: 216, 240, 250, 284, 322, 354, 362 (206) 
IR: (film) 3460-3340 (206) 
'H NMR: (250 MHz) (206) 
SOURCES: Synthesis (206) 

C2,H2305N 369.1575 
UV: 234 sh, 262, 284, 304, 317, 344, 362 (32) 
'HNMR: (270MHz) (32) 
MS: 

SOURCES: Lauraceae: Phoebe valeriana (32) 

[MI+ 369, 326, 325, 311,283, 268, 240,209, 
179, 163, 151,44 (32) 

L O  
6.09 
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490. SECOBOLDINE CI9H2,OdN 327.1469 
MP: 214-215 (dec) (20) 
UV: 263 ( 4 . 7 4 ,  280 sh (4.37), 304 (3.93), 317 

'H NMR: (CD,OD, 100 MHz) (20) 
M S :  [MI+ 327,283 (20) 
SOURCES: Synthesis (20) 

2.36 

(3.95), 345 (2.98), 363 (2.74) (20) 

3.76 

7.28 d 
9.05 

Ho 
3.96 

491. CORYDINE METHINE 

2.42 
3.27 m ,Me 

7.59 d 
J 92 

3.75 

492. ISOUVARIOPSINE 

2.43 

5 aromatic H at 7.15-7.8 

493. N-METHYLATHERO- 
SPERMINIUM CATION 

3.37 

3.90 

C,,H2,04N 355.1782 
UV: 244 (4.32), 259 (3.94), 319 (3.92), 328 

IR: (CHCI,) 3530, 2930, 1590, 1455, 1405, 1260 

'H NMR: (360 MHz) (195) 
MS: 
SOURCES: Berberidaceae: Berbwzs neficu (195) 

(3.35) (195) 

(195) 

[MI+ 355 ( 2 ) ,  297 ( I ) ,  58 ( loo) ,  43 (8) (195) 

C2,H,,03N 323.1520 
MP: 155-157' (86) 
UV: 

IR: (CHCI,) 1610, 1590, 1500, 1450 (86) 
'H NMR: (270 MHz) (86) 
MS: 

218 (3.93), 250 (4.35),  260 (4.35), 31-3 (3.88), 
325 (3.91), 360(3.62), 378 (3.65) (86) 

[MIc 323 (60),  308 (12),  292 (16),  278 (30),  265 
(42), 247 (8), 222 (18),  205 (7 ) ,  176 (27), 163 
(36h 58 (100) (86) 

(86) 
SOURCES: Monimiaceae: Hedyruryu ungustifoliu 

C2,H2602N+ X- 324.1963 
MP: 238-240" ( 1 5 3 )  
UV: 216 (4.43), 235 sh (4.46), 258 (4.641, 306 

IR: (KBr) 1580 ( 1 5 3 )  
'H NMR: (100 MHz, DMSO-$) (153) 
I3C NMR: (DMSO-d,) (153) 
MS: 

(4.28), 344 (3.42),  364 (3.42) ( 1 5 3 )  

[MI+ 324 ( I ) ,  323 ( 3 ) ,  300 ( loo ) ,  285 (33), 264 
(39),  257 (17),  2 5 1  (68) ,  236 ( 5 ) ,  208 ( IS ) ,  193 
(4) ,  165 (18) ( 1 5 3 )  

SOURCES: Annonaceae: Fissistigmu glarrcesrens ( 15 3)  

5 aromatic H at 7.70-7.80 
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126.5 

494. BOLDINE METHINE 

2.28 

3.71 J 9.1 

8.94 

/ 7.07 

3.91 
ti0 

Clefstophoke- and Onychine-type Alkaloids 

495. CLEISTOPHOLINE C 14H902N 223.0633 
MP: 185-190' (248) 
W: 250 (4.65), 263 sh (4.05), 322 (3.80) (248) 
IR: (KCI) 1695, 1685, 1600, 1300,980,7 10 (248) 
'H NMR: (400 MHt) (229) 
I3C NMR: (229) 
MS: {MI+ 223 (loo), 195 (77), 180 (lo), 167 (19), 

166 (14), 140 (6), 77 (7) 
Jo 85 SOURCES: Annonaceae: Annona hayesiz (187), Clei- 
I,,, 2.2 stophalispatens (248), Meiogyne virgata (229) 

(248) 8.31 dd 

Jo 8 5  
7.79 Jm22 

7.79 m 8 129.1 \ N 153.4 

181.9 150.1 

32.6 184'7 

127'4 ' 127.1 

134.2 / 127.2 

134.6 

496. ANNOPHOLINE 

3.99 

4.26 

7.56. m 

C2.2304N 341.1626 
MP: 228-229' dec (HI) (20) 
UV: 263 (4.48), 282 sh (4.11), 305 (4.11), 318 

'H NMR: (200 MHz) (2 13) 
MS: {MI+ 341(1), 283 ( l ) ,  240(1), 58(100) (213) 
SOURCES: Synthesis (20,213) 

(3.751, 342 (3.07) (213) 

C16H1502N 253.1102 
W: 230 sh (4.25), 260 (4.63), 290 (4.07), 230 

'H NMR: (500 MHz) (187) 
MS: 

(3.68) (187) 

{MI+ 253 (25), 239(16), 238(100), 224(9), 223 

139 (7) ,91 (7), 77 (7) (187) 
(7), 209 ( 2 3 ~  195 (7), 180 (5), 167 (9), 166 (6), 

SOURCES: Annonaceae: Annona buyesii (187) 
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497. DIELSIQUINONE 

4.17 

2.$"o 

b"" 
4 aromatic H at 7.5-7.8 (2H) 
and 8.0-8.3 (2H) 

498. ONYCHINEg 
( 1 -Methyl-4-azafluoren- %one) 

2%. 6.98 8.42 15.6 d 

1.86 d \ / 7.72 ,", 7,6 
fo 7.6 7.60 i 

1.44 t 

499. DIHYDROONYCHINE 

4 aromatic H at 7 .567 .80  (2H) 
and 7.47-7.30 (2H) 

500. 6-HYDROXYONYCHINEh 
(Oxylopinine) 

2.60 

fo 8 3  
Jm 2.2 

C,,H,,04N 269.0687 
MP: 250-252' (89) 
UV: 247 sh (4.07), 274 (4.27), 291 (4.25), 322 sh 

(4.04) (89) 
IR: (film) 3280, 2920, 1665, 1655, 1590, 1540, 

1480, 1420, 1405, 1320, 1310, 1285, 1270, 
1230, 1200, 1120, 1070, 1035, 1015, 970, 
800, 780,725 (89) 

'H NMR: (CDC13/CD,0D) (89) 
MS: [MI+ 269 (loo), 268 (30), 254 (15), 241 (6), 240 

(16), 239 (8), 105 (8) (89) 
SOURCES: Annonaceae: Guatteria dielsiana (89) 

C,,H,ON 195.0684 

UV: 253 (4.62), 279 (3.85), 289 (3.88), 308 (3.30) 
[(HCI) 252, 292 sh, 298, 320 sh, 33 1 shl (59) 

IR: (KCI) 1703, 1596, 1560, 1448, 1383,920,879, 
831, 760, 681 (59) 

'H NMR: (400 MHz) (89) 
MS: [MI+ 195 (loo), 167 ( l l ) ,  166 (15), 140 ( l l ) ,  

139(12) (59) 
SOURCES: Annonaceae: Cleistophlis patem (248), 

Guatteria dielsiana (89), Onycbopetabm amazonicum 
(59) 
Synthesis (137) 

MP: 133-135' (59) 

CI3H, ,ON 197.0840 
MP: 156-158' (59) 
W: 283 (3.92% 298 (3.90), 310 (4.04); [(HCI) 296, 

3261 (59) 
IR: (KBr) 3290-3160, 1607, 1573, 1390, 1260, 

1250, 1200, 1089, 1040, 1030, 760 
'HNMR: (137) 
SOURCES: Synthesis (59,137) 

(59) 

CI3H,O2N 211.0633 

UV: 
MP: 245-248" (259) 

238 sh (3.52), 270 sh (3.41), 282 (3.45), 293 
(3.38), 328 (2.80), 340(2.47); [(HCI) 240,246, 
284 sh, 296, 300, 343, 3541 (259) 

IR: (KBr) 3400, 3100, 3000, 1718, 1613, 1603, 
1575, 1480, 1380, 1370, 1325, 1290, 1270, 
1250, 1185, 1090, 908, 852, 802, 765, 753, 
680, 645 (259) 

[MI+ 211 (loo), 194 (l) ,  183 (17), 182 (7), 155 
(8), 154 (17), 153 (3), 129 (3), 128 (5), 127 (9), 
105 (92), 101 (3), 100 (3), 92 (2), 91  (I) ,  77 (7), 
76(2) (259) 

'H NMR: (CD30D, 90 MHz) (259) 
MS: 

gRevised structure (137). 
hRevised structure (259); original strut ture given for oxylopinine (72). 
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SOURCES: Annonaceae: Oxandra xylopzoides 
(72,259) 
Synthesis (259) 

501. 6-HYDROXYDIHYDRO- 
ONYCHINE C,,H, 'O2N 20 1.0789 

UV: 280 sh (3.98), 289 (3.86), 3 1 5  (3.75) (259) 
IR: (KBr) 3420, 2930, 2860, 1610, 1510, 1465, 

'H NMR: (CD,OD) (259) 
SOURCES: Synthesis (259) 

1385 (259) Ye 
2.47 

3.62 d H 
12 .6  

1 72 
1,022 

502. 6-METHOXYONYCHINE' 

Io 8.2 3.94 
Jm 2 3  

503. 8-HYDROXYONYCHINE 

15.7 

- 
6.88 dd 

C14H, ,O,N 225.0789 
UV: 214 (4.09), 225 (4.36), 235 (4.36), 245 (4.36), 

276 sh (4.36), 280 (4.21), 292 (4.36), 326 
(3.44), 340 (3.44); [(HCI) 216, 230 sh, 240 sh, 
248, 276 sh, 283, 294, 308 sh, 328, 3431 (228) 

IR: (film) 1700, 1610, 1595, 1570, 1 5 5 5 ,  1468, 
1433, 1425, 1386, 1357, 1272, 1260, 1245, 
1213 ,  1180, 1097, 1085, 1048, 1010, 928, 
892, 872, 830, 792, 767 

'H NMR: (500 MHz) (228) 
MS: [MI+ 225 ( loo ) ,  224 ( 1  l ) ,  2 10 ( l o ) ,  197 ( l ) ,  196 

( 1  I ) ,  195 (14),  182 (8), 167 (6) ,  154 (7) ,  127 (9) ,  
86 (13), 84 (23),  49 ( 3 3 )  

Synthesis (228) 

(228) 

(228) 
SOURCES: Annonaceae: Guatteria dielsiuna (89) 

C,3H90,N 211.0633 
MP: 140-142' (259) 
UV: 226 (4.43), 247 (4 .69 ,  288 (4.72), 300 (4.14), 

362 (3.34); [(HCl) 226, 248, 290, 302, 3731 
(259) 

1120, 1035,920, 800 (259) 

[MI+ 2 1 1  ( loo) ,  183 (31), 164 (14),  154 ( 2 8 ,  
126 ( 1 2 ) ,  92 (14) (259) 

IR: (KBr) 3400, 1700, 1600, 1580, 1570, 1240, 

'H NMR: (90 MHz) (259) 
MS: 

SOURCES: Synthesis (259) 
I 7 5  

'Revised structure (228). 
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504. 5-HYDROXY-6-METHOXY- 
OWCHINE' 
(Oxylopi ne) 

6.95 35.7 

2.63 

Jo 7.9 
6.94 d okb 

4.21 

62.3 

505 URSULINE' 

2.64 

Jo 8.0 
7.10 d OH 

506. 5,6-DIMETHOXYONYCHINE 

4.22 

Aporphinoid Alkaloids 445 

C14Hl 103N 24 1.0738 
MP: 140-142" (259) 
UV: 243 sh (4.06), 250 (4. ll), 280 sh (3.77), 289 

(3.79), 300 (3.73), 355 (2.73); [(HCU 243, 250 
sh, 317) (259) 

IR: (KBr)  3450, 1710, 1600, 1565, 1490, 1440, 
1380, 1320, 1275, 1255, 1235, 1200, 1115, 
1075, 1010, 940, 880, 815, 800, 740, 720 
(259) 

'H NMR: (90 MHz) (259) 
MS: EM]+ 241 (73), 223 (84), 212 (67), 198 (29), 195 

(60), 183 (74), 167 (29L 154 (49), 140(30), 127 
(30), 115 (34, 91 (25), 90 (7), 77 (100) (259) 

SOURCES: Annonaceae: Oxandru xy[opzoides 
(71,259) 

C14H I ,03N 24 1.0738 
W: 208 (3.98), 225 sh (3.921, 250 (4.04), 288 

IR: (film) 1735, 1708 (0-acetyl) (11) 
'H NMR: (250 MHz) (0-acetyl) (1 1) 
MS: [MI+ 283, 241, 223 (0-acetyl) (11) 
SOURCES: Annonaceae: Oxundra xyfopioides (er- 

(3.47) (0-acetyl) (1 1) 

roneously described as Oxundru cf. major) (1 1) 

C1,H 1303N 255.0895 
MP: 148-150' (259) 
UV: 244 sh (3.65), 250 (3.71), 277 sh (3.36), 287 

(3.37), 299(3.30), 350(3.03);E(HC1)225,2507 
3 14, 370 sh) (259) 

IR: (KBr) 2930, 2850, 1710, 1635, 1610, 1555, 
1500, 1490, 1470, 1450, 1435, 1365, 1290, 
1270, 1242, 1200, 1168, 1140, 1080, 1050, 
1030, 1005, 960, 915, 870, 845, 825, 790, 
725 (259) 

[MI+ 255 (32), 254 (33), 241 (7), 240 (59), 238 
(12), 226 (83), 224 (47), 211 (42), 209 (loo), 
196 (31), 195 (69), 183 (55), 166 (56), 154 (28), 
141 (26), 129 (5), 115 (11), 92 (6), 90 (29), 77 
(78) (259) 

'H NMR: (90 MHz) (259) 
MS: 

SOURCES: Synthesis (259) 

'Revised structure (259); original structure given for oxylopine (7 1). 
'The complete structure has been established by A. CavC and co-workers; seeJ. Nut. Prod., 51, 555 

(1988). 



446 Journal of Natural Products Val. 51,  No. 3 

507. 5,8-DIMETHOXYONYCHINE C,,H 1303N 255.0895 
MP: 140-145' (259) 
UV: 228 (4.23), 248 (4.23), 299 (3.58), 312 (3.55), 

2.62 420 (3.16); [(HCI) 250, 297, 325, 4301 (259) 
IR: (KBr) 1700, 1600, 1500, 1470, 1270, 
1040, 810 (259) 

'H NMR: (90 MHz) (259) 
MS: [MI+ 255 (66), 254 (loo), 240 (63) (259) 
SOURCES: Synthesis (259) 

4.02 
7.61 d 

6.93 
Jo 9.2 

508. MACONDINE C14H1 ,03N 24 1.0738 
UV: 203 (3.99), 237 (3.95), 265 (4.11), 294 sh 

(3.80), 303 (3.87) [no change with HCl] 
IR: (film) 3360, 1706, 1600, 1565 (11) 
'H NMR: (250 MHz) (1 1) 
13C NMR: (11) 
MS: [MI+ 241, 223, 195, 167 (11) 
SOURCES: Annonaceae: Oxandra xylopioides (er- 

(11) 

roneously described as Oxandm cf. mjw) (1 1) 

509. 0-METHYLMACONDINE C,,H,3O,N 255.0895 
'H NMR: (250 MHz) (1 1) 
SOURCES: Synthesis (1 1) $2 6.90 d ;6d J6.0 

\ N  

Me0 

4.12 k o  \ / 7'53J: 7-5 

3.95 

510. DARIENINE 

2.59 

O k  
OH 4.07 

C1,Hl3O4N 27 1.0844 
UV: 206 (4.09), 235 (4.03), 266 (4.33), 292 (4.02), 

302 sh (4.00); [(HCI) 206, 226, 265, 292, 302 
shl (11) 

IR: (film) 3350, 2920, 1708, 1600, 1565 (11) 
'H NMR: (250 MHz) (11) 
13CNMR: (11) 
MS: [MIf 271 (41), 270(21), 256(100), 243 (3), 242 

(20), 241 (28), 225 (22) 
SOURCES: Annonaceae: Oxandra xyIopioider (er- 

roneously described as Oxandra cf. mjw) (1 1) 

(11) 
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124.3 

OMe 
OH 61.5.' 

511. DIHYDRODARIENINE C15H1504N 273.1000 
MP: 85-88' (11) 

6.89 d 353 UV: 205 (3.94), 230 sh (3.79), 295 (3.66), 308 
(3.65); [(HCl) 205, 245 sh, 3521 (11) 

IR: (film)3330, 1600, 1565 (11) 
'H NMR: (500 MHz) (1 1) 

SOURCES: Synthesis (1  1) 
5.51 H MS: {MI+ 273, 258, 245, 244, 227 (11) 

OMe 
OH 4.01 

512. 0-METHYLDARIENINE 

2.60 

OMe 
3.959 Me0 

3.98' 

513. KINABALINE 

2.63 

4.02' 
6.34 OH 

C16H1504N 295.1000 
'H NMR: (250 MHz) (1 1) 
SOURCES: Synrhesis (1 1) 

C,,H 1304N 27 1.0844 
UV: 208 (3.96), 222 (3.91), 231 (3.93), 246 sh 

(4.01), 254 (4.12), 280 sh (3.72), 292 (3.77), 
304(3.73), 388(3.32);[(HCl)209,233,252sh, 
292 sh, 304, 3 16, 4101 

(229) 
[MI+ 271 (72), 270 (54), 256 (IO), 253 (9), 243 
(17), 242 (loo), 225 (23), 212 (12), 199 (lo), 
154 (15), 149 (ll),  143 (13), 128 (30) 

(229) 
'H NMR: 

MS: 

(229); also in DMSO-& and in CD,OD 

(229) 
SOURCES: Annonaceae: Meiogyne virgutu (229) 

514. DIHYDROKINABALINE C,,H,,04N 273.1000 
'H NMR: (500 MHz) (229) 
SOURCES: Synthesis (229) 

3.95. 
6.49 OH 
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515. 2,6-DIMETHOXY-7-HYDROXY- 
ONYCHINE' 
(Oxylopidine) C ,,H t304N 27 1.0844 

MP: 271-273' (259) 
3.94 UV: 223 (3.41), 252 (3.58), 267 sh (3.40), 300 

(3.70), 334 (3.03), 350 sh (2.88); C(HC1) 252, 
307 sh, 320, 3751 (259) Lg; O k  

OH 3.94 

IR: (KBr) 1485, 3440, 1460, 2940, 1440, 2840, 1365, 1710, 1340, 1600, 1290, 1575, 1265, 
1240, 1215, 1180, 1140, 1065, 1023, 960, 
870, 798, 753, 700, 640 

[MI+ 271 (88), 257 (12), 256 (loo), 241 (ll), 
228 (56), 213 (29), 212 (5), 200 (6), 198 (12), 
185 (21), 170(10), 157 (13), 136(39), 129(21), 
115 (17), 114 (25), 106 (ll), 101 (28), 77 (15) 
(259) 

(72,259) 

(259) 
'H NMR: (CDCI,/CD,OD, 90 MHz) (259) 
MS: 

'.I5 \ 1 

SOURCES: Annonaceae: Oxandru xylopioides 

516. DIELSINE" C,,H902N 211.0633 
MP: 254-256" (89) 
UV: 243 sh (4.15), 256 (4.18), 262 sh (4.17), 272 sh 

IR: (film) 3430, 3190, 1665, 1650, 1595, 1570, 
1505, 1475, 1450, 1400, 1375, 1255, 1235, 
765, 1205, 750, 1160, 705 1100, (89) 1080, 1045,925,885,815, 

[MI+ 2 11 (loo), 2 10 (a), 183 (4), 182 (15), 155 
(1 l), 154 (29) (89) 

2.42 (4.04), 282 (3.56), 341 (3.50) (89) 

o ' g o  

'H NMR: (Me2CO-d6, 100 MHz) (89) 
MS: 

SOURCES: Annonaceae: Guatreriu diefJium (89) 4 aromatic H at 7.07-7.09 (2H) 
and 8.C-8.3 (2H) 

517. DIELSINOL" C,,H,O,N 227.0582 
MP: 252-254' (89) 

4.83 d 7.32 UV: 253 (4.26), 269 sh (4.11), 283 (4.03), 333 
(3.77) (89) 

IR: (film) 3400, 3250, 2930, 1655, 1585, 1505, 
1410, 1390, 1300, 1245, 1205, 1160, 1050, 
1030, 1020, 930, 715 (89) 

'H NMR: (Me2CO-d6, 100 MHz) (89) 
MS: [MI+ 227 (loo), 226 (25), 225 (11), 210 (12), 

209 (7), 198 (28), 169 (12), 154 (32) 
SOURCES: Annonaceae: Guuttmu diehiam (89) 

4.24.4 br t 

35.0 m'rg 
(89) 

4 aromatic H at 7.07-7.09 (2H) 
and 8.0-8.2 (2H) 

'Revised structure (259); original structure given for oxylopidine (72). 
"Revised structure (228). 
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Miscellaneous" 

518. 6,6a-DEHYDRONORJAURELINE C,,H1,03N 293.105 1 
W: 248 (4.32), 278 (4.08). 317 (3.83), 330 

IR: (CHCI,) 1690, 1640, 1600 (86) 
'H NMR: (270 MHz) (86) 
SOURCES: Monirniaceae: Hedymya angrut$oIia (86) 

(3.85) (86) p 6.10 ( 

7.35 H 4.49 

/ 6.75 d 

3'70 7.10 d lo 10.0 

519. NONAME 
(1,2-Dirnethoxy duguenaine 
analogue) C ~ & H , ~ O ~ N  321.1364 

MP: 132-135' (150) 
\3.21 W: 255 (4.59), 263 (4.59), 327 (4.06), 380 W /  (3.40) (150) 

'H NMR: (150)" 
13C NMR: (150) 
SOURCES: Synthesis (150) 3.87 

9.53 '0@;.69 rn 

/ 
I 

7.40 rn 

128.4 

520. NONAME 
(1,2,9,10-Tetramethoxy 
duguenaine analogue) 

"@;.67 y 3 . 2 4  

3.87 

/ 6.69 
3.98' 

5.18 

Me0 
3.98' 

C22H230,N 381.1575 
MP: 199-202' (150) 
UV: 264 (4.65), 274 (4.63), 339 (4.08), 384 

(3.54) (150) 
'H NMR: (150)' 
SOURCES: Synthesis (150) 

"6,6a-Dehydroaporphine: structure 518; duguenaine-type aporphinoids: 519-521; ring A 
quinonoid aporphinoids: 522-524; oxoisoaporphines: 525529; azafluoranthene: 530; d i d u o r a n -  
thenes: 531, 532; 1-azaoxoaporphinoid: 533; azahornoaporphines: 534-537; catechol dioxygenase 
oxidized aporphinoids: 538-542. 

"The assignments of the oxazinic methylenes have been reversed to be in agreement with those for 
duguecalyne 381 u. Nat. Prod., 46, 76 1 (1983)l for which a partial nOe study has been performed. 
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521. NONAME 
(1,2-Dirnethoxy-9,10- 
methylenedioxy 
duguenaine analogue) 

L O  
6.02 

522. PANCORIDINE 

6.71.' 7.68 d J 5 5  

8.51 
9.07 

I 
Me0 3.75. 

3.15' 

523. 7-METHOXYPANCORIDINE 

6.81'' 1.13 d J 5 J  

Me0 3.75' 

3.75. 

524. PANCORININE 

8.63 

Me0 3.83 

3.14 

J 5 5  
.54 d 

C,,H,,O,N 365.1262 
MP: 206-207' (150) 
UV: 264 (4.67), 296 sh (4.18), 339 (4.11), 386 

(3.48) (150) 
'HNMR: (150)p 
SOURCES: Synthesis (150) 

C,SH1,04N 321.1000 
UV: 

IR: (KBr) 1635, 1580, 1505 (8) 
'H NMR: (CF,COOH, 100 MHz) (8) 
MS: [MI+ 321, 306, 290, [MI++ 160.5 (8) 
SOURCES: Annonaceae: Popwia pzswaqa (127) 

218, 236, 259, 277, 298, 312, 340, 402, 466 
(8) 

Fumariaceae: Cwydalis panicdigera (8), 
Cmydalis stricta ( 1 17) 
Synthesis (35,147) 

C,,Hi,O,N 35 1.1105 
MP: 204-205' (8) 
UV: 

IR: (KBr) 1630, 1540, 1510, 1240 (8) 
'H NMR: (CF,COOH, 100 MHz) (8) 
MS: [MI+ 351, 336, 322, 292 (8) 
SOURCES: Synthesis (8) 

224, 234, 249, 278, 290, 302, 398, 482, 515 
(8) 

C19H1604N 336.1108 
UV: 

IR: (KBr) 1650, 1545, 1510, 1250 (8) 
'H NMR: (CF,COOH, 100 MHz) (8) 
MS: [MI+ 336, 305, 292 (8) 
SOURCES: Fumariaceae: Cmydalis panicdigera (8), 

232, 247, 265, 276, 287, 296, 376, 412, 440, 
526, 566 (8) 

Cwydalis stricta (1 17) 
Synthesis (8) 

PThe assignments of the oxazinic methylenes have been reversed to be in agreement with those for 
duguecalyne 381 for which a partial nOe study has been performed: 



May-Jun 19887 Guinaudeau et al. : Aporphinoid Alkaloids 45 1 

525. BIANFUGECINE C,,H,,O,N 291.0895 
MP: 199-201" (144) 
UV: 254 (4.80), 286 (4. lo), 316 (3.82), 329 (3.76), Jm-q 8.6~~d5 

(4.48), 382 (3.83), 296 (4.09), 413 (3.86); 324 (3.80), KHCI) 258 327 (4.36), (3.75), 267 396 
8.22 d \ (3.99), 420 (4.02)l (106) 

IR: 1653, 1600, 1415, 1297, 1020 (106) 
'H NMR: (90 MHz) (106) 
MS: 8.83 d [MI+ 291 (loo), 276 (14), 261 (6), 248 (4), 233 

(2), 220 (12), 190 (6), 177 (14), 146 (7) (106) 
7.82 d \ 7.32 dd SOURCES: Menispermaceae: Menispermum dauricum 

Jo 9.0 

J,,, 25 
Ohk (105,106) 

4.01' Synthesis (144) 

526. 5,6,10-TRIMETHOXYOXO- 
ISOAPORPHINE 
(5,6,10-Trirnethoxy-7H- 
dibe2ol[&, hlquinolin- 
7-one) C19Hl,04N 321.1000 

MP: 195-196" (146) 4,05*wN -0 \ 8.67 J J J  d 

4.15. 

Jo w:: 9.0 7.15 dd 4'05* 

I ,  3.0 

527. 2.3-DIHYDROMENISPORPHINE 

7.00 2.831 J 7 J  

2.83 t 

3.93' 

8.24 d 
Jo 85 

I,,, 3 5  
OMe 

3.98. 

528. BIANFUGEDINE 

6.43 (oq 7.36 7.58 d J J J  

8.97 d 
Io  9.0 

J,,, 2.5 
7.89 d \ 7.35 dd 

Ohk 
4.00 

UV: 2;; (4.66), 254 (4.46), 262 (4.46), 270 sh 
(4.43), 280sh(4.25), 302 sh(3.85), 315 (3.93), 
346 (4.13), 376 (4.05) (146) 

IR: (KBr) 1655 (146) 
'H NMR: (200 MH2) (146) 
MS: {MI+ 321 (loo), 306 (321, 292 (35) (146) 
SOURCES: Synthesis (146) 

C,9H1,04N 323.1156 
MP: 177-180' (143) 
UV: 

IR: (KBr) 1665 (143) 
'H NMR: (143) 
MS: [MI+ 323 (loo), 321, 308, 306, 294, 292, 280, 

278, 263 (143) 
SOURCES: Menispermaceae: Menispermum dauricum 

(143,176) 

225 (4.37), 255 sh (4.31), 274 (4.42), 372 
(3.76) (143) 

C18H1 104N 305.0687 
UV: 212 (4.161, 254 (4.071, 272 (3.94), 291 (3.66), 

305 (3.57), 316 (3.57), 332 (3.50), 360 (3.57), 
410 (3.57), 422 (3.57); [(HCI) 217 (4.13), 265 
(4 .14 ,  290 (3.57), 300 (3.56), 315 (3.53), 329 
(3.60), 354 (3.60), 413 (3.77), 434 (3.80)l 
(106) 

IR: 1640, 1628, 1595, 866, 805, 745 (106) 
'H NMR: (90 MHz) (106) 
MS: [MIt 305 (loo), 290 (22), 275 (7), 262 (6), 234 

( W ,  204 (6), 176 (16), 149 (9), 88 (6), 74 (7) 
(106) 

(105,106) 
SOURCES: Menispermaceae: Menispermxm dauricum 
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529. DAURIPORPHINE 
(Bianfugenine) 

3.95. 

5%. DIHYDROTRICLISINE 

C,,H,,O>N 32 1.1105 
MP: 167" (231) 
UV: 214 (4.57), 226 (4.42), 260 (4.54), 314 (3.76), 

328 (3.72), 344 (3.83), 410 (4. IO); [(HCI) 215 
(4.49), 270 (4.38), 292 (3.95), 304 (3.80), 321 
(3.76), 417 (4.25)l (106) 

IR: (KBr) 1640, 1600, 1585, 1570, 1395, 1350, 
1275, 1200, 1120, 1080, 1020, 910, 825 
(23 1) 

(100 MHz) (231); also in CF,COOD 
(23 1) 
{MI+ 35 1 (loo), 336(79), 308 (8), 293 (41), 278 
(12), 263 (13), 250 (9), 222 (lo), 194 (15), 166 
(5), 165 (15) (231) 

SOURCES: Menispermaceae: M e n z s p w m  duuricum 
(105,106,176,231) 
Synthesis (143) 

'H NMR: 

MS: 

Cl,HI5O,N 265.1102 
MP: 2 12-2 14" (HCI) (160) 
UV: 

'HNMR: (160) 
SOURCES: Synthesis (160) 

222 (3.78), 243 (4.08), 255 (4.09), 274 (3.91), 
306 (3.22), 352 (3.54) (160) 

7.32 dd 7.44 dd 

I, 7 5  
I, 1.0 

531. EUPOLAURIDINE N-OXIDE C14HSONZ 220.0636 
MP: 186188" (248) 
UV: 245 (4.28), 275 sh (4.05), 284 (4.15), 301 sh 

(4.06), 333 (3.60), 349 (3.65), 395 (3.70) 
(248) 

'H NMR: (90 MHz) (248) 
13C NMR: (248) 
MS: 

SOURCES: Annonaceae: C~eistopbo~isputens (248) 

{MI+ 220 (65), 204 (loo), 177 (6), 165 (26), 151 
8.43 dd (2), 102 (12) (248) 

Io 7.0 
7.4Mdd 7.50 ddd 

I, 7.0 
I, 2.0 
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532. EUPOLAURIDINE DI-N-OXIDE C 14H,O,N, 236.0585 
UV: 230 (3.96), 250 (4.24). 295 (4.30). 405 (3.62), 

440 (3.64) (248) 
'H NMR: (90 MHz) (248) 
MS: [MI+ 236 (41),  220 ( l o o ) ,  204 (33),  165 (14),  

164 (13) ,  102 ( 2 )  (248) 
SOURCES: Annonaceae: C/eistopholis patens (248) 

Synthesis (248) 

J,, 7.0 
J,,, 2.0 

533. SAMPANGINE 

J,,, 2.0 

534. NORDRAGABINE 

2.12 m 3.08 m 

535. DRAGABINE 

C ISH,0N2 232.0636 
MP: 210°(dec) (186) 
UV: 220, 252, 312, 326, 392 (186) 
IR: (KBr) 1680, 1620, 1402, 1380, 1320, 1275, 

1225, 750 (186) 
'H NMR: (100 MHz) (186) 
MS: [MI+ 232 (loo), 204 (92),  177 (18),  150 (24) ,  

102 (31),  88.5 ( 1 5 ) ,  75 (52) ,  50 (27)  
SOURCES: Annonaceae: Cananga odorata (186) 

(186) 

C,,HI4O2N, 278.1054 
UV: 

IR: (film) 1665 (23) 
'HNMR: (23)  
MS: 

SOURCES: Annonaceae: Meiogqnr rirgafa (23)  

228 (4.36), 264 sh (3.92),  297 (3.70); [(HCI) 
228 (4.29), 318 (3.66), 375 (3.32)1 (23)  

[MI+ 278 (97),  277 ( l o o ) ,  251 ( l l ) ,  250 (81),  
249 (42),  248 (53).  222 (23)  (23)  

Cl,Hl6O2N2 292.1210 
UV: 228 (4.43). 260 sh (4.02),  300 (3.78); [(HCI) 

232 sh (4.35),  256 sh (4.13), 316 (3.81),  372 
(3.65)l (23)  

IR: (film) 1665 (23)  
'H NMR: (500 MHz) (23)  
I3C NMR: (CD,OD) (23)  
MS: 

SOURCES: Annonaceae: G/iattrrra sagotiana 

[MI+ 292 (86) ,  291 (100). 265 (16) ,  264 (77) ,  
263 (24) ,  262 (40). 249 (18),  222 (40)  

(23,189) 

(23)  
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130.5. 

131.3. 

130.9. 

536. SPIGUETIDINE C1SH1603N2 308.1159 
UV: 230, 274, 292 [(HCI) 254, 290, 324, 350, 

3781 (188) 
IR: (film) 1645 (188) 
'H NMR: (500 MHz) (188) 
MS: [MIc 308, 307, 281, 280, 279, 278, 266, 265, 

264, 252, 25 1, 239, 238 
SOURCES: Annonaceae: Duguetia spixiana ( 188) 

J I S  

(188) 4.40 d 

6.96 dd 

J,,,3.0 

537. SPIGUETINE CI9Hl8O3N2 322.1316 
UV: 

IR: (film) 1650 (188) 
'H NMR: (500 MHz) (188) 
MS: 

SOURCES: Annonaceae: Duguetza spixiana ( 188) 

232 (4.33), 266 (3.50). 310 (3.37) [(HCI) 246 
(4.09), 330 ( 3 . W  374 (3.58)l (188) 

2.73 m 3.16 m 

6.06 d ( , I 5.84 d 
3.49 m [MI+ 322, 321, 307, 295, 294, 293, 280, 279, 

265, 253, 252 (188) I15 0 
H4.38 d 

7.90 d 

8.37 d 
7.12 dd 
Jo 9.0 / 

7.03 d 

OM@ I,,, 3.0 

3.91 

538. ANDESINE 

2.42 

8.29 d 

7.55 d 

c0o)lk 3.86 

C&,,O6N 371.1367 
UV: 220 (4.44, 312 (4.51), 344 (3.85), 362 

IR: (CHCI,) 3480, 1680, 1655 (251) 
'H NMR: (200 MHz) (25 1) 
MS: [MI+ 37 1 (0.2). 370 (0.6). 3 13 (0. l), 3 12 (0.2), 

280 (0.6), 58 (100) (25 1) 
SOURCES: Berberidaceae: B e r M  actinacantha 

(25 l), Berberis durwinii (25 1) 

(3.78) (251) 
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539. CHILOENAMINE 
2.57 

7.35 d 

9.c00M€-'  
3.80 2.95 dd Ha I 

Jgcm 16.6 Hb 
3.03 dd 

.. 

45.0 
.Me 
,Me 
45.0 

540. CHILOENINE 

2.42 

8.36 d 

7.06 d 

' C H O W  3.32 

rd 

C2JI2306N 373.1524 
UV: 215 (4.491, 269 (4.32), 327 (3.22), 341 (3.25), 

387 (3.45) (212) 
IR: (CHCI,) 1740, 17 10 (2 12) 
'H NMR: (360 MHz) (2 12) 
13C NMR: (212) 
MS: 

SOURCES: Berberidaceae: Berbrrir uctznucuntha 

[MI+ 373 (0.3). 329 (0.2), 315 (0.4), 300 (0.3), 
241 (0.7), 227 (0.2), 58 (100) 

(2 12), Berberis brocifoolaa (2 12), Berberis &rwanai 
(239) 

(212) 

C,oH210,N 371.1367 
UV: 204 (4.19), 230 sh (4.02), 290 (3.49), 377 

IR: (CHCI,) 1735, 1670 (212) 
'H NMR: (360 MHz) (2 12) 
MS: 

SOURCES: Berberidaceae: Berberis uctznucunrhu 

(3.14) (212) 

[MI+ 371 (0.8), 356 (0.5), 340 (0.6), 326 (1.8), 
269 (0.4), 256 (0.8), 58 (100) 

(2 12) 

(212) 

541. SANTIAGONAMINE C19H15303N2 322.1316 
uv: 225 (5.02), 253 (5.031, 273 sh (4.70), 310 

(4.61), 366 (4.45); [(HCI) 229 (5.03), 258 
(4.99), 267 sh (4.94), 278 sh(4.73), 298 (4.39), 
309 (4.43), 329 (4.32), 368 (4.26), 391 (4.28), 
396 (4.28), 400 (4.27), 434 (4.22)l 

2.44 

(239) 
8.26 d IR: (CHCI,) 1755 (239) 

7.77 d 
'H NMR: (360 M H z ) ~  (239) 
MS: 

SOURCES: Berberidaceae: B W ~ J  hrwinii (239) 

[MI+ 322 (1). 264 (0.4), 236 (0.8), 221 (0.2), 
206 (0.5), 193 (l) ,  58 (100) (239) 

9.15 d J 0 5 2  

'H-nmr assignments have been corrected by H. Guinaudeau, A.J. Freyer, and M. Shamma, not 
published. 
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542. ACONCAGUINE 

3.56 

52.0 w ' 168.4 d,% 35.2 
45.2 
Me 

Me 
45.2 
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C2oH2306N 373.1524 
UV: 215 (4.45), 267 (4.42), 322 (3.66), 335 (3.64, 

384 (3.68) (250) 
IR: (CHCI,) 1745, 1715 (250) 
'H NMR: (360 MHz) (250) 
I3C NMR: (250) 
MS: [MI+ 373 (6), 342 (0.5), 315 (O.l), 301 (0.5), 

300 (O.l), 242 (0.5), 227 (l) ,  213 (0.8), 58 
(100) (250) 

(250) 
SOURCES: Berberidaceae: Berberis artinurantha 

TABLE 5. Calculated Molecular Weights of New Aporphinoids. 

195.0684 C13H9ON 
Onychine 498 

Dihydroonychine 499 

6-Hydroxydihydroonychine 501 

6-Hydroxyonychine 500 
8-Hydroxyonychine 503 
Dielsine 516 

197 .OS40 C13H 1 loN 

20 1.0789 C12HIlO2N 

211.0633 c 13H902N 

220.0636 14H80N2 
Eupolauridine N-oxide 531 

Cleistopholine 495 

6-Methoxyonychine 502 

22 3.0633 C14H902N 

225.0789 C14H1102N 

227.0582 13H903N 
Dielsinol 517 

232.0636 C15H80N2 
Sampangine 533 

Eupolauridine di-N-oxide 532 
236.0585 C14H802N2 

241.0738 C14H1103N 
5-Hydroxy-6-methoxyonychine 504 
Unuline 505 
Macondine 508 

253.1102 C16H1502N 
Annopholine 4% 

25 5.0895 C15H1303N 
5,6-Dimethoxyonychine 506 
5,s-Dimethoxyonychine 507 
0-Methylmacondine 509 

263.0946 C17H1302N 
Dehydroanonaine 459 

265.1102 CI,HlJO,N 
Dihydrotriclisine 530 
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269.0687 C15H1104N 
Dielsiquinone 497 

27 1.0844 1>H1304N 
Darienine 510 
Kinabaline 513 
2,6-Dimethoxy-7-hydroxyonychine 515 

273.1000 1 5H 1 5°4N 
Dihydrodarienine 511 
Dihydrokinabaline 514 

Nordragabine 534 

Dehydronornuciferine 457 
Secoroemerine 488 

278.1054 17H 14°2N2 

279.1258 C18H1702N 

283.1207 C17H1703N 
Norpachyconfine 437 

Oxostephanosine 427 
Norcepharadione A 434 

29 1.053 1 C17H904N 

29 1.0895 ‘ISH 
Bianfugecine 525 

291.1258 C19H 15°2N 
Tetradehydronuciferine 458 

292.1210 C I S H I ~ O ~ N ~  

293.105 1 Cl8H 150,N 

Dragabine 535 

6,6a-Dehydronorlaureline 518 

293.1415 IgH 19°2N 
Stephenanthrine 483 

295.1000 C16H1504N 
0-Methyldarienine 512 

295.1207 Cl8Hl703N 
Norstephanine 398 
Pentouregine 422 

Nornuciferidine 439 
297.1364 C18H1903N 

305.0687 ISH I 1°4N 
Bianfugedine 528 

305.1051 IgH 15°3N 
Trichoguattine 478 

307.0844 C18H1304N 
Aristoldione 433 

307.1207 C19H1703N 
Dehydrostephalagine 462 
Duguespixine 474 
Belemine 480 

307.1571 C20H2lO2N 
7-Methyldehydronuciferine 475 

308.1159 C18H1603N2 
Spiguetidine 536 

309.1364 19°3N 
N-Formylnornuciferine 3% 
0-Methyldehydroisopiline 460 
Dehydroisothebaine 463 
1,2,1 l-Trimethoxy-ba,7-dehydro- 
noraporphine 464 

3 11.1156 ClSH1704N 
Ushinsunine p-N-oxide 441 
Roemerolidine 444 
Duguexine 446 

311.1520 C19H2 I0sN 
Orientinine 399 
1,2-Dimethoxy-9-hydroxyaporphine 400 
0-Methylzenkerine 402 
1-0-Methylisothebaidine 404 
Nuciferidine 440 
Sripitatine 484 

313.1313 lSH 19°4N 
Norbracceoline 408 
Pachyconfine N-oxide 438 
Rurrebanidine 442 

32 1.0636 ClSH,lO>N 
Machigline 428 

32 1.1000 C19H1>04N 
Dehydroguattescine 424 
1,2,1 I-Trimethoxyoxoaporphine 426 
Dehydroneolitsine 471 
Pancoridine 522 
5,6,10-Trimethoxyoxoisoaporphine 526 

32 1.1105 C2&1705N 
Dauriporphine 529 

321.1364 C20H1903N 
7-Formyldehydronuciferine 476 
0-Methylduguespixine 477 
0-Methylbelemine 481 
1,2-Dimethoxy duguenaine analogue 519 

322.1316 C19H1S03N2 
Spiguetine 537 
Santiagonamine 541 

Dehydronornantenine 470 
2,3-Dihydromenisporphine 527 

Orientidine 465 
Isouvariopsine 492 

323.1156 17°4N 

323.1520 C20H2103N 

324.1963 C21H2602N 
N-Methylatherosperminium 

cation 493 

325.1313 C19H1904N 
N-Methylelmerrillicine 405 
7-epi-Oliveridine 445 
Dehydroboldine 466 

325.1677 C20H2303N 
Orientine 401 
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326.1755 C20H2403N 
N-Methylisothebainium cation 403 

Duguexine N-oxide 447 
Stephadiolamine p-N-oxide 4% 

Lastournilline 407 
Glaufinine 412 
Rurrebanine 4-43 
Secoboldine 490 

327.1105 C18H 17°5N 

327.1469 19H2104N 

335.0793 C19H1305N 
Oxo-0-methylbulbocapnine 429 

Pancorinine 524 
336.1108 I& 16°4N 

337.0949 C19H1505N 
Ouregidione 435 
Bulbodione 473 

337.1313 C20H1904N 
Dehydroformouregine 461 

339.1469 C2UH2 1°4N 
Forrnouregine 397 
N,O-Dimethylfissoldine 411 
1,ll-Methyleneoxyaporphine 423 
Dehydropredicentrine 467 
Dehydronorglaucine 468 
Goudotianine 479 

340.1548 C20H2204N 
N-Methyldornesticinium cation 410 

341.1262 19°5N 
3-Hydroxynornantenine 418 
Isoguattouregidine 425 
Spixianine 451 

341.1626 C20H2304N 
Boldine methine 494 

343.1418 C19H2105N 
Nordelporphine 415 
4-Hydroxywilsonirine 4% 

3-Methoxycepharadione B 436 
7-Methoxypancoridine 523 

Tetradehydroglaucine 469 

35 1.1105 C20H 1 7 0 S N  

35 1.1469 C21H2104N 

355.1418 C20H2 I0SN 
Crebanine N-oxide 406 
Norphoebine 420 
hymachal ine 450 

4-epi-Hydroxycrebanine 453 

Thaliporphine methine 485 
Corydine methine 491 

355.1782 C21H2504N 

357.1211 C19H1906N 
Spixianine N-oxide 452 

357.1575 C20H2305N 
N-Methyllaurotetanine p-N-oxide 409 
Norpreocoteine 414 
Thalbaicaline 416 
Epiglaufidine 455 

365.0898 C20H1506N 
Oxophoebine 430 
Kuafumine 431 
7-Oxobaicaline 432 

365.1262 C21H1905N 
1,2-Dirnethoxy-9,10-rnethylenedioxy 
duguenaine analogue 521 

367.1418 C21H2105N 
Dehydrophoebine 472 

367.1782 C22H2504N 
7-Methyldehydroglaucine 482 

369.1575 C21H2305N 
3-Hydroxynantenine 419 
Phoebine 421 
Secophoebine 489 

Glaucine methine 487 
369.1940 C22H2704N 

37 1.1367 C20H2 1°6N 
Sukhodianine P-N-oxide 449 
Andesine 538 
Chiloenine 540 

371.1731 C21H2505N 
0-Methylcorydine N-oxide 413 
Thalbaicalidine 417 

373.1524 C20H2306N 
Chiloenamine 539 
Aconcaguine 542 

381.1575 C22H2305N 
1,2,9,10-Tetrarnethoxy duguenaine 
analogue 520 

Thalihazine 486 
383.173 1 C22H2505N 

397.1524 C22H2306N 
0- Acetylsukhodianine 448 



May-Jun 19887 Guinaudeau etal. : Aporphinoid Alkaloids 459 

TABLE 6. Botanical Sources of Aporphinoid Alkaloids.' 

ANNONACEAE 
Alphonsea 

Anonaine 7 
Isoboldine 40 
Laurotetanine 54 
Liriodenine 116 
Magnoflorine 72 
Norushinsunine 138 
Ushinsunine 139 

Annopholine 496 
Anonaine 7 
Asirnilobine 3 
Cleistopholine 495 
Corytuberine 71 
3-Hydroxynornuciferine 254 
Isoboldine 40 
Lanuginosine 120 
Liriodenine 116 
Litseferine 203 
Lysicarnine 115 
Norcepharadione A 434 
Nordomesticine 47 
Nornantenine 61 
Nornuciferine 5 
Norushinsunine 138 
Nuciferine 6 
Roernerine 8 

Annona 

Artabottys 
Anonaine 7 
Asimilobine 3 
Glaucine 59 
Lascournilline 407 
Lirinidine 2 
Norcorydine 73 
Nornuciferine 5 
Nontephalagine 191 
Norushinsunine 138 
Nuciferine 6 

Liriodenine 116 
Sampangine 533 

Cleistopholine 495 
Eupolauridine 392 
Eupolauridine di-N-oxide 532 
Eupolauridine N-oxide 531 
Liriodenine 116 
Onychine 498 

Asimilobine 3 
Magnoflorine 72 
Norushinsunine 138 

Cananga 

Cleistopholis 

Cyrnbopetalum 

Dams 
hyrnachaline 450 
Dicentrinone 126 

Duguetia 
Anonaine 7 
Atherosperminine 163 
Atherosperminine N-oxide 379 
Duguespixine 474 
Duguexine 446 
Duguexine N-oxide 447 
3-Hydroxynornuciferine 2% 
Lanuginosine 120 
Lysicamine 115 
Methoxyatherosperrninine 164 
N-Methylasirnilobine 4 
0-Methylisopiline 188 
0-Methylmoschatoline 118 
Nornuciferidine 439 
Nornuciferine 5 
Noroliveridine 229 
Norpachyconfine 437 
Oliveridine 142 
Oliveridine N-oxide 230 
Oxopukateine 217 
Pachyconfine 220 
Pachyconfine N-oxide 438 
Roemerolidine 444 
Rurrebanidine 442 
Rurrebanine 443 
Spiguetidine 536 
Spiguetine 537 
Spixianine 451 
Spixianine N-oxide 452 

Anolobine 16 
Asimilobine 3 
Atherosperrninine 163 
Calycinine 278 
Crebanine 38 
Kuafumine 431 
Liriodenine 116 
N-Methylatherosperminium cation 493 
Norannuradhapurine 271 
Noratherosperrninine 239 
Oxocrebanine 340 
Xylopine 18 

Goniotbalamus 
Anolobine 16 
Anonaine 7 
Liriodenine 116 

Anolobine 16 
Anonaine 7 
Belernine 480 

Fissistigma 

Guatteria 

"Excluding those previously tabulated in "Aporphinoid Alkaloids" Parts I, 11, and 111. 
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Corydine 74 
Dehydroforrnouregine 461 
Dehydroguattescine 424 
Dehydroneolitsine 471 
Dehydronornuciferine 457 
Dehydroroernerine 151 
Dehydrostephalagine 462 
Dielsine 516 
Dielsinol 517 
Dielsiquinone 497 
N, 0-Dirnethylliridendronine 214 
Dragabine 535 
Duguespixine 474 
Elrnerrillicine 198 
Forrnouregine 397 
N-Forrnylnornuciferine 3% 
N-Formylputerine 263 
Goudotianine 479 
Guadixine 319 
Guatterine 140 
Guatterine N-oxide 227 
Guattescidine 308 
Guattexine 310 
3-Hydroxynornuciferine 254 
Isoboldine 40 
Isodornesticine 53 
Isoguattouregidine 425 
Isornoxhatoline 332 
Isopiline 184 
Lanuginosine 120 
Lindcarpine 78 
Lirinidine 2 
Lirinine 13 
Liriodenine 116 
Lysicamine 115 
3-Methoxynuciferine 189 
6-Methoxyonychine 502 
0-Methyldehydroisopiline 460 
N-Methylelrnerrillicine 405 
N-Methylisopiline 185 
0-Methylisopiline 188 
N-Methyllaurotetanine 55 
0-Methylrnoschatoline 118 
N-Methylputerine 36 
Neolitsine 69 
Norcepharadione B 242 
Norcorydine 73 
Noripdomesticine 200 
Norlaureline 195 
Nornuciferine 5 
Noroliveroline 3% 
Norpredicentrine 51 
Nuciferidine 444) 
Nuciferine 6 
Obovanine 33 
Oliveroline 222 
Oliveroline N-oxide 223 . 
Onychine 498 
Ouregidione 435 
Oureguattine 267 
Oxoanolobine 337 

Oxolaureline 121 
Oxoputerine 218 
Pachyconfine 220 
Pentouregine 422 
Pukateine 34 
Puterine 1% 
Roernerine 8 
Subsessiline 122 
Trichoguattine 478 
Xylopine 18 

Anonaine 7 
Caaverine 1 
Isopiline 184 
Lirinidine 2 
Nornuciferine 5 
Roernerine 8 
Zenkerine 192 

Anonaine 7 
Asirnilobine 3 
Cleistopholine 495 
Corytuberine 71 
Kinabaline 513 
Liriodenine 116 
Nordragabine 5% 
Norushinsunine 138 

Anolobine 16 
Anonaine 7 
Laurelliptine 39 
Liriodenine 116 
Magnoflorine 72 
Sparsiflorine 20 

Anonaine 7 
Asirnilobine 3 
Liriodenine 116 
Norcepharadione A 434 
Nornuciferine 5 
Norushinsunine 138 

Onychine 498 

Anonaine 7 
Darienine 510 
2,6-Dirnethoxy-7-hydroxyonychine 515 
5-Hydroxy-6-methoxyonychine 504 
6-Hydroxyonychine 500 
Liriodenine 116 
Lysicarnine 115 
Macondine 508 
Nornuciferine 5 
Ursuline 505 

lrolona 

Meiogy ne 

Monodora 

Oncodostigma 

Onyrhopetalum 

Oxandra 

Polyalthia 
Atherospermidine 119 
Boldine 50 
Dehydropredicentrine 467 
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Liriodenine 116 
Lysicamine 115 
0-Methylmoschatoline 118 
Oxostephanine 216 
Predicentrine 52 
Thailandine 334 

Popowia 
Argentinine 162 
Asimilobine 3 
Corydine 74 
4-Hydroxywilsonirine 454 
Liriodenine 116 
Norcorydine 73 
Nornuciferine 5 
Norushinsunine 138 
Pancoridine 522 
Thaliporphine 44 
Wilsonirine 43 

Pserrdoxandra 
Ushinsunine 139 

3-Methoxycepharadione B 436 
0-Methylmoschatoline 118 

Anonaine 7 
Asimilobine 3 
Atherospermidine 119 
N-Formylanonaine 251 
Lanuginosine 120 
Liriodenine 116 
Lysicamine 115 
0-Methylmoschatoline 118 

Liridenine 116 

Pseuhvaria 

Rollinia 

Sapranthus 

U nonopsis 
Anonaine 7 
Argentinine 162 
Asimilobine 3 
Liriodenine 116 
Lysicamine 115 
Norushinsunine 138 
Stipitatine 484 
Thalicthuberine 169 

Litseferine 203 
Nornantenine 61 
Xylopine 18 

ARISTOLOCHIACE AE 

Xy Zopia 

A rzstolorhia 
Aristolodione 433 
Cepharadione A 177 
Corytuberine 71 
4,5-Dioxodehydroasimilobine 348 
Magnoflorine 72 
Tuberosinone 349 
Tuberosinone-N-p-&glucoside 350 

BERBERIDACEAE 

Berbens 
Aconcaguine 542 
Andesine 538 
Apoglaziovine 21 
Chiloenamine 539 
Chiloenine 540 
Corydine 74 
Corydine methine 491 
Glaucine 59 
Isoboldine 40 
Magnoflorine 72 
0-Methylcorydine N-oxide 413 
Santiagonamine 541 
Thaliporphine 44 

Magnoflorine 72 

Corydine 74 
Corytuberine 71 
Isoboldine 40 
Isocorydine 85 
Magnoflorine 72 

Epimedium 

Mahonia 

Nandina 
Magnoflorine 72 
Nantenine 62 

Plagiorhegma 
Magnoflorine 72 

FUMARIACE AE 
CotyaUis 

Bracteoline 42 
Bulbocapnine 92 
Bulbodione 473 
Corunnine 1% 
Corydine 74 
Corydione 353 
Dehydroglaucine 154 
Dehydronantenine 156 
Domesticine 48 
Glaucine 59 
Isoboldine 40 
Isocorydine 85 
Lirioferine 201 
N-Methyllaurotetanine 55 
Nandazurine 137 
Nantenine 62 
Norglaucine 58 
Oxoglaucine 124 
Oxonantenine 125 
Pancoridine 522 
Pancorinine 524 
Predicentrine 52 
Secoglaucine 241 
Thaliporphine 44 
Wilsonirine 43 

Dicentra 
Corydine 74 
Isoboldine 40 
Isocorydine 85 
Predicentrine 52 
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Fumaria 
Isoboldine 40 
Isocorydine 85 
Magnoflorine 72 

HERNANDIACEAE 

Gyrocatpus 

Hmandia 

Domesticine 48 

Actinodaphnine 64 
Hetnagine 286 
Hernandine 111 
Hernandonine 128 
Hernovine 76 
Laetine 285 
hurotetanine 54 
N-Methylhernangerine 90 
N-Methylhernovine 77 
Nandigerine 89 
Ovigerine 94 

llligma 
Actincdaphnine 64 
Atheroline 123 
Boldine 50 
Dicentrinone 126 
Lanuginosine 120 
Laurelliptine 39 
Laurolitsine 49 
Laurotetanine 54 
Lindcarpine 78 
Lysicamine 115 
N-Methyllindcarpine 79 
Nordicentrine 204 
Oxocrebanine 340 
Oxonantenine 125 
Thaliporphine methine e 5  

Sparattantheiium 
Actinodaphnine 64 
Launobine 91 
Laurotetanine 54 
Nordomesticine 47 
Norisocorydine 84 

HYPECOACEAE 

HyFoum 
Corydine 74 
Isoboldine 40 
Isocorydine 85 
Magnotlocine 72 

LAURACEAE 
Liraria 

Bracteoline 42 

Boldine 50 
Launobine 91 
Laurolitsine 49 
Laurotetanine 54 
N-Methyllaurotetanine 55 

Lindera 

Litsea 
Actinodaphnine 64 
Boldine 50 
Glaucine 59 
Isoboldine 40 
Laurolitsine 49 
Laurotetanine 54 
Litseferine 203 
N-Methylactinodaphnine 65 
Norcorydine 73 
Norisocorydine 84 

Atheroline 123 
Machigline 428 

Laurotetanine 54 

Marhilus 

Neolitsea 

ocotea 

Parabenzoin 
Thalbaicalidine 417 

N-MCthylhernagine 287 
Nandigerine 89 

Dehydrophoebine 472 
3-Hydroxynantenine 419 
3-Hydroxynornantenine 418 
Lirioferine 201 
0-Methylmoschatoline 118 
Nantenine 62 
Nordelporphine 415 
Norlirioferine 275 
Norphoebine 420 
Norpreocoteine 414 
Norpurpureine 99 
Oxophoebine 430 
Phoebine 421 
Preocoteine 
Secophoebine 489 
Thalbaicalidine 417 
Thalicsimidine 100 
Thaliporphine 44 

Domesticine 48 
Isoboldine 40 
Nordomesticine 47 

Phwbe 

Umbeiluiaria 

MAGNOLI ACE AE 
Liridndron 

N-Acetylnornuciferine 181 
Asimilobine 3 
Liriodenine 116 
Liriotulipiferine 199 
N-Methyllaurotetanine 55 
Nuciferine 6 
Predicentrine 52 

Magnoiia 
Asimilobine 3 
Liriodenine 116 

Talauiua 
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Anolobine 16 
Asimilobine 3 
Lanuginosine 120 
Xylopine 18 

MENISPERMACEAE 
Dioscoreophy llum 

Menicpermum 

Magnoflorine 72 

Bianfugecine 525 
Bianfugedine 528 
Dauriporphine 529 
2,3-Dihydromenisporphine 527 
Menisporphine 384 

Isoboldine 40 
Liriodenine 116 
Magnoflorine 72 

Menisperine 86 

Actinodaphnine 64 
Launobine 91 

Parbygone 

Rhigiocarya 

Sciadotenia 

Sinomenium 
Liriodenine 116 

Stephania 
0-Acetylsukhodianine 448 
Anonaine 7 
Apoglaziovine 21 
Asimilobine 3 
Crebanine 38 
Crebanine N-oxide 406 
Dehydrocrebanine 372 
Dehydrodicentrine 157 
Dehydroisolaureline 238 
Dehydroroemerine 151 
Dehydrostephanine 369 
Dicentrine 67 

-,Dicentrinone 126 
.4-Hydroxycrebanine 362 
Lanuginosine 120 
Liriodenine 116 
Mecambroline 27 
N-Methylactinodaphnine 65 
Nuciferoline 26 
Oxocrebanine 340 
Oxostephanine 216 
Oxostephanosine 427 
Stephadiolamine $-N-oxide 456 
Stephanine 12 
Stephenanthrine 483 
Stesakine 272 
Sukhodianine 358 
Sukhodianine $-N-oxide 449 
Tuduranine 25 

Ushinsunine 139 
Ushinsunine $-N-oxide 441 

Magnoflorine 72 
Menisperine 86 

Tinospora 

MONIMIACE fib 

Glossocalyx 
Asimilobine 3 
Isoboldine 40 
Isocorydine 85 
Laurotetanine 54 
Liriodenine 116 
N-Methyllaurotetanine 55 
N-Merhyllaurotetanine $-N-oxide 409 
Nantenine 62 
Norisodomesticine 200 
Tuduranine 25 

Hedycatya 
Atheroline 123 
Boldine 50 
Corydine 74 
6 ,6a-Dehydconorlaureline 518 
Glaucine 59 
Isoboldine 40 
Isocorydine 85 
Isouvariopsine 492 
Laureline 29 
Laurotetanine 54 
Magnoflorine 72 
N-Methyllaurotetanine 55 
Norglaucine 58 
Norisocorydine 84 
Oxoglaucine 124 

Corydine 74 
Liriodenine 116 
Oxolaureline 121 
Pukateine 34 

Boldine 50 
Dehydroboldine 466 
Isocorydine 85 
N-Methyllaurotetanine 55 
Norisocorydine 84 

Liriodenine 116 

Luurelia 

Peumus 

Siparuna 

PAPAVERACEAE 

Argemone 
Corydine 74 
Isocorydine 85 
Magnoflorine 72 

Corydine 74 
Dirranostigma 

bIncluding Atherospermataceae and Siparunaceae. 
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Isocorydine 85 

Corydine 74 
Corytuberine 71 
Isocorydine 85 
Magnoflorine 72 
N-Methyllaurotetanine 55 

Bulbocapnine 92 
Gxydine 74 
Corytuberine 71 
Dehydrocorydine 376 
Dehydrodicentrine 157 
Dehydroglaucine 1% 
Domesticine 48 
Epiglaufidine 455 
Glaucine 59 
Glaufidine 366 
Glaufinine 412 
Isoboldine 40 
Isocorydine 85 
Isocorytuberine 70 
Magnofforine 72 
N-Methylcorydine 75 
N-Methyldomesticinium cation 410 
N-Methyllaurotetanine 55 
Norbracteoline 408 
Norisocorydine 84 
Predicentrine 52 
Thaliporphine 44 

Bracteoline 42 
Corydine 74 
Corytuberine 71 
Dehydroglaucine 1% 
Dehydroisothebaine 463 
Dehydroroemerine 151 
Floripavidine 247 
Glaucine 59 
Isoboldine 40 
Isocorydine 85 
Isothebaine 31 
Magnofforine 72 
N-Methylasimilobine 4 
0-Methylisothebaine 32 
N-Methylisothebainium cation 403 
N-Methyllaurotetanine 55 
Nuciferine 6 
Orientidine 465 
Orientine 401 
Orientinine 399 
Roemerine 8 

Escbscbolkia 

Glartcium 

Papaver 

Roemeria 
Isocorydine 85 

Corytuberine 71 
Isoboldine 40 
Magnoflorine 72 

RANUNCULACE AE 

Sty lopbwum 

Adonis 
Corytuberine 71 
Magnoflorine 72 

Corytuberine 71 
Magnoflorine 72 

Corytuberine 71 
Magnoflorine 72 

Corytuberine 71 
Magnoflorine 72 

Corytuberine 71 
Magnoflorine 72 

Corytuberine 71 

Corytuberine 71 
Magnoflorine 72 

Corytuberine 71 
Magnoflorine 72 

Baicalidine 297 
Baicaline 2% 
Corunnine 134 
Corydine 74 
Dehydroocoteine 159 
Delporphine 206 
Domesticine 48 
Glaucine 59 
Isoboldine 40 
Isocorydine 85 
Magnoflorine 72 
N-Methylcassythine 107 
N-Methyllaurotetanine 55 
Nantenine 62 
Oconovine 102 
Ocoteine 109 
7-Oxobaicaline 432 
Oxoglaucine 124 
Preocoteine 
Thalbaicalidine 417 
Thalbaicaline 416 
Thalicminine 130 
Thalicsimidine 100 
Thalicthuberine 169 
Thaliglucine 171 
Thaliglucinone 172 
Thalihazine 486 
Thaliporphine 44 
Thalphenine 114 
Xanthoplanine 56 

Aquilegia 

Caltha 

Clematis 

Consolidz 

Eranthis 

Hellebwus 

Isopyrum 

Thalictrum 

RHAMNACE AE 

Colubrina 
Magnoflorine 72 
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Discaria Zanthoxylum 
1-0-Methylisothebaidine 404 Liriodenine 116 

Magnoflorine 72 
RUTACEAE 

TABLE 7 .  Names and Synonyms of Aporphinoids Cited in This Review.' 

N- Acetylnornuciferine 181 ia 
0-Acetylsukhodianine 448 nu 
Aconcaguine 542 na 
Actinodaphnine 64 ia 
Alkaloid PO-3 136 ia, sd 
Andesine 538 na 
Annopholine 4% na 
Anolobine 16 ia 
Anonaine 7 ia 
Apoglaziovine 21 ia. sd 
Argentinine 162 ia 
Aristolodione 433 M 

Asimilobine 3 ia 
Atheroline 123 ia, sd 
Atherospermidine 119 ia 
Atherosperminine 163 ia, sd 
Atherosperminine N-oxide 379 ia 
Baicalidine 297 ia, sd 
Baicaline 296 ia 
Belemine 480 na 
Bianfugecine 525 na 
Bianfugedine 528 na 
Bianfugenine 529 na 
Boldine 50 ia 
Boldine methine 494 M 

Bracteoline 42 ia 
Bulbocapnine 92 iu 
Bulbodione 473 M 

Caaverine 1 ia 
Calycinine 278 ia 
Cassythicine 65 ia 
Cataline 148 ia, sd 
Cepharadione A 177 ia, sd 
Cepharadione B 176 ia 
Chiloenmine 539 na 
Chiloenine 540 na 
Cleistopholine 495 nu 
Corunnine 134 ia 
Corydine 74 ia 
Corydine methine 491 na 
Corydione 353 ia 
Corytuberine 71 La 
Crebanine 38 ia 
Crebanine N-oxide 406 na 
Darienine 510 na 
Dasymachaline 450 na 
Dauriporphine 529 M 

Dehydroanonaine 459 na 

Dehydroboldine 466 na 
Dehydrocorydine 376 ia 
Dehydrccrebanine 372 ia 
Dehydrodicentrine 157 ia 
Dehydroformouregine 461 nu 
Dehydroglaucine 1% ia, sd 
Dehydroguattescine 424 nu 
Dehydroisolaureline 238 ia 
Dehydroisothebaine 463 na 
Dehydronantenine 156 ia 
Dehydroneolitsine 471 M 

Dehydronorglaucine 468 na 
6,6a-Dehydronorlaureline 518 na 
Dehydronornantenine 470 na 
Dehydronornuciferine 457 nu 
Dehydroocoteine 159 ia 
Dehydrophoebine 472 na 
Dehydropredicentrine 467 na 
Dehydroroemerine 151 ia 
Dehydrostephalagine 462 na 
Dehydrostephanine 369 ia 
Delporphine 206 ia 
Dicentrine 67 ia 
Dicentrinone 126 ia 
Didehydroaporheine 152 ia, sd 
Didehydroglaucine 469 na 
Didehydroroemerine 152 ia, sd 
Dielsine 516 na 
Dielsinol 517 na 
Dielsiquinone 497 M 

Dihydrodarienine 511 na 
Dihydrokinabaline 514 na 
2,3-Dihydromenisporphine 527 na 
Dihydroonychine 499 na 
Dihydrotriclisine 530 na 
1,2-Dimethoxy duguenaine analogue 519 na 
1,2-Dimethoxy-9-hydroxyaporphine 400 na 
1,2-Dimethoxy- 1 1-hydroxyaporphine 404 na 
1,2-Dimethoxy-3-hydroxy-9,1O-methylene- 

2,9-Dimethoxy- IO-hydroxy- 1,1 l-methylene- 

2,6-Dimethoxy-7-hydroxyonychine 515 na 
112-Dimethoxy-7-methyldehydro- 

aporphine 475 na 
1,2-Dimethoxy-9,10-methylenedioxy 

duguenaine analogue 521 M 

5,6-Dimethoxyonychine 506 na 

dioxynoraporphine 418 na 

oxyaporphine 423 M 

~ 

'rs: revised structure; ~ d :  additional physical and spectral data; ra: known aporphinoid isolated again; 
nu: new aporphinoid alkaloid. 
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5,8-Dimethoxyonychine 507 nu 
0,N-Dimethylcalycinine 411 nu 
0,O-Dimethylcorytuberine 88 iu, sd 
0,O-Dimethylcorytuberine methiodide 289 iu, sd 

4-Hydroxywilsonirine 454 nu 
Imeluteine 391 iu, sd 
Isoboldine 40 iu 
Isocorydine 85 iu 

N,O-Dimethylfissoldine 411 nu 
N,O-Dimethylisocorydine 289 iu, sd 
0,N-Dimethylliriodendronine 214 iu 
0,O-Dimethylmagnoflorine 289 iu, sd 
4,5-Dioxodehydroasimilobine 348 ia 
4,5-Dioxodehydronantenine 353 iu 
Domesticine 48 iu 
Dragabine 535 nu 
Duguenaine 380 iu 
Duguespixine 474 nu 
Duguexine 446 nu 
Duguexine N-oxide %7 nu 
Elmerrillicine 198 iu, sd 
Epiglaufidine 455 nu 
4-tpi-Hydroxycrebanine 453 nu 
7-epi-Oliveridine %5 nu 
Episteporphine 147 iu, sd 
Eupolauridine 392 iu, sd 
Eupolauridine di-N-oxide 532 nu 
Eupolauridine N-oxide 531 nu 
Fissistigine A 278 iu 
Fissoldine 278 iu 
Floripavidine 247 iu 
Formouregine 397 nu 
N-Formylanonaine 251 iu 
7-Formyldehydronuciferine 476 nu 
N-Formylnornuciferine 3% nu 
N-Formylputerine 263 iu 
Glaucine 59 iu, sd 
Glaucine methine 487 nu 
Glaufidine 366 iu, rs 
Glaufinine 412 nu 
Goudotianine 479 nu 
Guadiscine 319 iu 
Guatterine 140 iu 
Guatterine N-oxide 227 iu 
Guattescidine 308 iu 
Guattescine 310 iu 
Hernagine 286 iu 
Hernandine 111 iu 
Hernandonine 128 iu 
Hernangerine 89 iu 
Hernovine 76 iu 
Homomoxhatoline 118 iu 
4-Hydroxybulbocapnine 367 sd 
4-Hydroxycrebanine 362 iu, sd 
6-Hydroxydihydroonychine 501 nu 
3-Hydroxyglaucine 417 nu 
5-Hydroxy-6-methoxyonychine 504 nu 
3-Hydroxynantenine 419 nu 
3-Hydroxynornantenine 418 nu 
3-Hydroxynornuciferine 254 iu, sd 
3-Hydroxynuciferine 13 (187) iu 
6-Hydroxyonychine 500 nu 
8-Hydroxyonychine 503 nu 
9-Hydroxy- 1,2,3,10-tetramethoxy- 

aporphine 295 iu, sd 

Isocorytuberine 70 iu 
Isodomesticine 53 iu 
Isoguattouregidine 425 nu 
Isomoxhatoline 332 iu 
Isopiline 184 iu 
Isothebaidine 262 iu, sd 
Isothebaine 31 iu, sd 
Isouvariopsine 492 nu 
Kinabaline 513 nu 
Kuafumine 431 nu 
Laetine 285 iu 
Lanuginosine 120 iu 
Lastourvilline 407 nu 
Launobine 91 iu 
Laureline 29 iu 
Iaurelliptine 39 iu 
Laurolitsine 49 iu 
Laurotetanine 54 iu 
Lauterine 121 iu 
Leucoxylonine 212 iu 
Lindcarpine 78 iu 
Lirinidine 2 iu 
Lirinine 13 iu 
Liriodenine 116 iu, sd 
Lirioferine 201 iu 
Liriotulipiferine 199 iu 
Litseferine 203 iu, sd 
Lysicamine 115 iu 
Machigline 428 nu 
Macondine 508 nu 
Magnoflorine 72 iu, sd 
Mecambroline 27 iu 
Menisperine 86 iu, sd 
Menisporphine 384 iu, sd 
Methoxyatherosperminine 164 iu 
3-Methoxycepharadione B 436 nu 
3-Methoxyglaucine 100 iu 
10-Methoxyliriodenine 121 iu 
3-Methoxynuciferine 189 iu 
6-Methoxyonychine 502 nu 
7-Methoxypancoridine 523 nu 
N-Methylactinodaphnine cation 65 iu 
l-Methylaminoethyl-3,4,6,7-tetramethoxy- 

l-~-Methylaminoethyl-2,3,4-trimethoxy-6a,7- 

N-Methylasimilobine 4 iu 
0-Methylatheroline 124 iu 
N-Methylatherosperminium cation 493 nu 
l-Methyl-4-duoren-9-one 498 nu 
N-Methylbaicaline 297 iu, sd 
0-Methylbelemine 481 nu 
N-Methylbulbocapnine 291 sd 
N-Methylcalycinine 279 iu 
N-Methylcassythine 107 iu 
N-Methylcorydine 75 iu, sd 
0-Methylcorydine N-oxide 413 nu 

phenanthrene 241 iu 

methylenedioxyphenanthrene 489 nu 
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0-Methyldarienine 512 M 
7-Methyldehydroglaucine 482 M 
0-Methyldehydroisopiline 460 M 
7-Methyldehydronuciferine 475 M 
N-Methyldornesticine 410 M 
N-Methyldornesticinium cation 410 nu 
0-Methylduguespixine 477 nu 
N-Methylfissoldine 279 iu 
N-Methylelrnerrillicine 405 M 
1,1 I-Methyleneoxyaporphine 423 M 
N-Methylhernagine 287 ia, sd 
N-Methylhernangerine 90 iu 
N-Methylhernovine 77 iu 
0-Methylisoboldine % ia 
N-Methylisocorydine 86 iu, sd 
N-Methylisopiline 185 iu, sd 
0-Methylisopiline 188 ia 
1-0-Methylisothebaidine 404 nu 
N-Methylisothebaine 403 nu 
0-Methylisothebaine 32 iu, sd 
N-Methylisothebainium cation 403 nu 
N-Methyllaunobine 92 iu 
N-Methyllaurotetanine 55 iu 
N-Methyllaurotetanine P-N-oxide 409 
N-Methyllindcarpine 79 iu 
0-Methyllirinine 189 iu 
0-Methylmacondine 509 M 
0-Methylrnoschatoline 118 iu 
N-Methylnandigerine 90 iu 
0-Methylnorlirinine 188 iu 
1-0-Methyloureguattidine 267 iu, sd 
0-Methylpachyconfine 440 nu 
0-Methylpraecoxine 88 iu, sd 
0-Methylpraecoxine methiodide 289 iu 
0-Methylpukateine 36 ia 
N-Methylputerine 36 iu 
N-Methylthalbaicaline 417 M 
0-Methylxyloguyelline 420 nu 
N-Methylzenkerine 193 iu, sd 
0-Methylzenkerine 402 nu 
Nandazurine 137 iu 
Nandigerine 89 iu 
Nantenine 62 iu 
Neolitsine 69 iu 
Norannuradhapurine 271 iu, sd 
Noratherosperrninine 239 iu, sd 
Norboldine 49 ia 
Norbracteoline 408 nu 
Norbulbmapnine 91 iu 
Norcataline 363 ia, sd 
Norcepharadione A 434 na 
Norcepharadione B 242 iu 
Norcorydine 73 iu 
Nordelporphine 415 nu 
Nordicentrine 204 iu 
Nordomesticine 47 ia 
Nordragabine 534 ma 
Norglaucine 58 iu 
Norisoboldine 39 iu 
Norisocorydine 84 iu 
Norisodornesticine 200 iu 

Norlaureline 195 iu, sd 
Norlirioferine 275 iu, sd 
Nornantenine 61 iu 
Nornuciferidine 439 nu 
Nornuciferine 5 iu 
Noroliveridine 229 iu 
Noroliveroline 356 iu, sd 
Nororientidine 464 nu 
Norpachyconfine 437 nu 
Norphoebine 420 nu 
Norpreocoteine 414 nu 
Norpredicentrine 51 iu 
Norpurpureine 99 iu, sd 
Norstephalagine 191 iu 
Norstephanine 398 nu 
Norushinsunine 138 iu 
Nuciferidine 440 nu 
Nuciferine 6 iu 
Nuciferoline 26 iu, sd 
Obovanine 33 ia 
Oconovine 102 ia 
Ocoteine 109 za 
Oliveridine 142 iu, sd 

nu Oliveridine N-oxide 230 iu 
Oliveroline 222 iu 
Oliveroline N-oxide 223 iu 
Onychine 498 nu 
Orientidine 465 nu 
Orientine 401 nu 
Orientinine 399 nu 
Ouregidione 435 nu 
Oureguattine 267 iu, sd 
Ovigerine 94 iu 

7-Oxobaicaline 432 nu 
Oxocrebanine 340 iu, sd 
Oxoglaucine 124 iu 
Oxolaureline 121 iu 
Oxo-0-methylbulbocapnine 429 M 
Oxonantenine 125 iu 
Oxonuciferine 115 iu 
Oxophoebine 430 nu 
Oxopukateine 217 ia 
Oxoputerine 218 iu, sd 
Oxostephanine 216 iu, sd 
Oxostephanosine 427 nu 
Oxoxylopine 120 iu 
Oxylopidine 515 nu 
Oxylopine 504 nu 
Oxylopinine 500 nu 
Pachyconfine 220 iu 
Pachyconfine N-oxide 438 nu 
Pancoridine 522 nu 
Pancorinine 524 nu 
Pentouregine 422 nu 
Phoebine 421 nu 
Praecoxine 287 iu, sd 
Predicentrine 52 iu 
Preocoteine 96 iu, sd 
Prestephanine 255 iu, sd 
Pukateine 34 iu 

, sd Oxoanolobine 337 iu 



Journal of Natural Products [Vol. 5 1, No. 3 

Pulchine 193 iu, sd 
Purpureine 100 iu 
Puterine 1% iu 
Roemerine 8 iu 
Roemerine methine 483 nu 
Roemerolidine 444 nu 
Rufescine 390 iu, id 
Rurrebanidine 442 nu 
Rurrebanine 443 nu 
Sarnpangine 533 nu 
Santiagonamine 541 ma 
Secoboldine 490 nu 
Secoglaucine 241 iu, sd 
Secophoebine 489 nu 
Secoroemerine 488 nu 
Sparsiflorine 20 iu 
Spiguetidine 536 nu 
Spiguetine 537 nu 
Spixianine 451 nu 
Spixianine N-oxide 452 M 

Srilankine 236 iu 
Stephadiolamine P-N-oxide 456 nu 
Stephanine 12 iu, sd 
Stephenanthrine 483 M 

Steporphine 146 iu 
Stesakine 272 iu 
Stipitatine 484 M 

Subsessiline 122 iu 
Sukhodianine 358 iu 
Sukhodianine P-N-oxide 449 nu 
Tetradehydroglaucine 469 M 
Tetradehydronuciferine 458 nu 
Tetradehydroroemerine 152 iu, sd 
1,2,9,10-Tetramethoxy duguenaine 

analogue 520 nu 
Thailandine 334 iu 
Thalbaicalidine 417 nu 
Thalbaicaline 416 nu 
Thalicmidine 44 iu 
Thalicrnine 109 iu 

Thalicminine 130 iu 
Thalicsimidine 100 iu 
Thalicthuberine 169 iu, sd 
Thaliglucine 171 iu 
Thaliglucinone 172 iu 
Thalihazine 486 nu 
Thaliporphine 44 iu 
Thaliporphine rnethine 485 nu 
Thalisopynine 295 iu, sd 
Thalphenine 114 iu 
Thalphenine methine 171 iu 
Trichoguattine 478 nu 
Triclisine 386 iu 
1,2,lO-Trimethoxyaporphine 261 iu, sd 
1,2,1l-Trirnethoxyaporphine 32 iu, sd 
1,2,1 l-Trimethoxy-6a,7-dehydro- 

5,6,10-Trirnethoxy-7H-dibenzo~& hlquinolin- 

1,2,3-Trimethoxy-4,5-dioxo-6a,7- 

1,2,3-Trimethoxy-9,1O-methylenedioxy-6a,7- 

1,2,3-Trimethoxy-9,10-methylenedioxy- 

1,2,3-Trimethoxy-9,10-methylenedioxy- 

1,2,ll-Trimethoxyoxoaporphine 426 nu 
5,6,10-Trirnethoxyoxoisoaporphine 526 nu 
N.O,O-Trimethylsparsiflorine 261 iu, sd 
Tuberosinone 349 iu 
Tuberosinone-N-P-D-glucoside 350 iu 
Tuduranine 25 iu 
Ursuline 505 nu 
Ushinsunine 139 iu 
Ushinsunine P-N-oxide 441 nu 
Wilsonirine 43 iu 
Xanthoplanine 56 iu, sd 
Xylopine 18 iu 
Zenkerine 192 iu. ~d 

noraporphine 464 nu 

7-one 526 nu 

dehydroaporphine 436 nu 

dehydroaporphine 472 nu 

noraporphine 420 nu 

oxoaporphine 430 nu 

1. 
2. 

3. 
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7.  

8 .  

9. 
10. 
11. 

LITERATURE CITED 

S.M.A. Abd El-Atti, Thesis, University of Pittsburgh, Pittsburgh, PA, 1984. 
M.A. Abd El-Hafiz, D.J. Slatkin, and P. Schiff, Jr., Bull. Phurm. Sri., Assirrt Univ., 8, 28 (1985); 
Chem. Abstr., 104, 183265~  (1986). 
M. Abd El-Kawi, D.J. Slatkin, P.L. Schiff, Jr., S. Dasgupta, S.K. Chattopadhyai, and A.B. Ray, 
J .  Nut. Prod., 47, 459 (1984). 
S.K. Adesina, Fitotwupiu, 58, 123 (1987). 
A.A. Adesornoju, W.A. Davis, R. Rajaraman, J.C. Pelletier, and M.P. Cava, J .  Org. Chem., 49, 
3220 (1984). 
A.E. Adjaye, R.H. Dobberstein, D.L. Venton, and H.H.S. Fong,J. Nut. Prod., 47, 5 53 (1984). 
M. Alimova, I.A. Israilov, M.S. Yunusov, and S.Yu. Yunusov, Khim. Prir. S d z n . ,  642 (1982); 
Chem. Nut. Compd. (Engl. Trans/. ), 18, 608 (1982). 
M. Alimova, I.A. Israilov, M.S. Yunusov, N.D. Abdullaev, and S.Yu. Yunusov, Khim. Prir. 
Swdin., 727 (1982); Chem. Nut. Compd. (Eng/. Trunsl.), 18, 689 (1982). 
S.  AI-Khalil and P.L. Schiff, Jr., Phytochemistry, 25,  935 (1986). 
H.A. Ammar, P.L. Schiff, Jr., and D. J. Slatkin, J .  Nut. Prod., 47, 392 (1984). 
G.J. Arango, D. Cortes, B.K. Cassels, A. Cave, and C. Merienne, Phytorhemistry, 26, 2093 
(1987). 



May-Jun 19881 Guinaudeau et al. : Aporphinoid Alkaloids 469 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

23 

24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 

38. 
39. 

40. 
41. 
42. 
43. 
44. 

45. 
46. 

47. 

48. 

49. 
50. 

51. 
52. 
53. 
54. 
55. 

56. 

S. Bahadur and A.K. Shukla,]. Nut. Prod., 46, 454 (1983). 
K.H.C. Bqer and N .  Kirimer, Fitoterupiu, 58, 142 (1987). 
K.H.C. B-r, M. Ogutveren, and N.G. Bisset,]. Nut. Prod., 48, 672 (1985). 
D.S. BhakuN and S. Gupta, Pluntu Med., 48, 52 (1983). 
G. Blaschke and G. Scriba, Z .  NutMfmsch., C: Biosci., 38, 670 (1983). 
G.  Blaschke and G. Scriba, Phytochrmistry, 24, 585 (1985). 
D.L. Boger and C.E. Brotherton,]. Org. Chem., 49, 4050 (1984). 
R.M. Brash and A.T. Sneden, J .  Nut. P d . ,  46,437 (1983). 
J.B. Bremner and K.N. Winzenberg, Aust.]. Chem., 31, 3 13 (1978). 
L.C. Caetano and H.  Dadoun,]. Nut. Prod., 50, 330 (1987). 
J. de Carvalho Bayrna, A. Braga de Oliveira, A. CavC, and H.  Dadoun, Pluntu Med., 54, 84 
(1988). 
B.K. Cassels, A. CavC, D. Davoust, R. Hocquemiller, S. Rasamizafy, and D. Tadic,]. Chem. Soc., 
Chem. Commun., 1481 (1986). 
B.K. Cassels, A. CavC, and M. Lebceuf,]. Nut. Prod., 50, 297 (1987). 
L. Castedo, R.J. EstCvez, F. Rodriguez, and C. Villaverde, “The Chemistry and Biology of 
Isoquinoline Alkaloids,” International Symposium of the Phytochemical Society of Europe, Lon- 
don, Abstract of Posters, 1984, p. 12. 
L. Castedo, J.A. Granja, A. Rodriguez de Lera, and M.C. Villaverde, “The Chemistry and Biology 
of Isoquinoline Alkaloids,” International Symposium of the Phytochemical Society ofEurope, Lon- 
don, Abstract of Posters, 1984, p. 13. 
L. Castedo, T. Iglesias, A. Puga, J.M. M, and R. Suau, Heterocyclu, 19, 245 (1982). 
L. Castedo, A. Peralta, J.M. S d ,  and R. Suau, An. Quim., 83,  119 (1987). 
L. Castedo, R. Riguera, and F.J. Sardina, An. Quim., Ser. C, 78,  103 (1982). 
L. Castedo and C. M, personal communication. 
L. Castedo, J.M. sari, R. Suau, and R.J. EstCvez, An. Quim., Ser. C, 79, 329 (1983). 
0. Castro, J. Upez, and F.R. Stermitz,]. Nut. Prod., 49,  1036 (1986). 
0. Castro, J. Upez, and A. Vergara, Phytochemistry, 24, 203 (1985). 
0. Castro and L. Mufioz, Ing. Cienc. Quim., 6 ,  198 (1982); Chem. Abstr., 99, 102286j (1983). 
M.P. Cava, I. Noguchi, and K.T. Buck,]. Org. Chem., 38, 2394 (1973). 
M.P. Cava, P. Stern, and K. Wakisaka, TetraMron, 29,  2245 (1973). 
A. CavC, B.K. Cassels, R. Hocquemiller, M. Lebceuf, S. Rasamizafy, F. Roblot, D. Davoust, J.R. 
Deverre, K.C. Chan, and A.H.A. Hadi,]. Nut. Prod., 49, 602 (1986). 
A. CavC, D. Debourges, G. Lewin, C. Moretti, and C. Dupont, Pfuntu Med., 50, 5 17 (1984). 
A. Cav.6, S. Rasamizafy, R. Hocquemiller, J.R. Deverre, and A.H.A. Hadi, Plant. Med. 
Phytother., 20,  25 1 (1986). 
M.C. Chalandre, J. Bruneton, P. Cabalion, and H. Guinaudeau,]. Nut. Prod., 49, 101 (1986). 
M.C. Chalandre, H .  Jacquemin, and J. Bruneton,]. Nut. Prod., 48, 333 (1985). 
M.C. Chalandre, C. Pareyre, and J. Bruneton, Ann. Phunn. Fr., 42,  3 17 (1984). 
H.M. Chang, A.M. El-Fishawy, D. J .  Slatkin, and P.L. Schiff, Jr., Pluntu Med., 50, 88 (1984). 
X. Chang, H.  Wang, G. Zhou, and G. Ma, Y a m  Fenxi Zuzhi, 2,273 (1982); Chem. Abstr., 98,  
86294g (1983). 
C. Chank and H.T. Toh, Phytochemistry, 25, 1999 (1986). 
B. Charles, J .  Bruneton, K. Pharadai, B. Tantisewie, H. Guinaudeau, and M. Shamma,]. Nut. 
Prod., 50, 11 13 (1987). 
S.K. Chattopadhyay, A.B. Ray, D.J. Slatkin, and P.L. Schiff, Jr., Phytochemistry, 22, 2607 
(1983). 
C.-T. Che, M.S. Ahmed, S.S. Kang, D.P. Waller, A.S. Bingel, A. Martin, P. Rajamahendran, 
N. Bunyapraphatsara, D.C. Lankin, G.A. Cordell, D.D. Soejarto, R.O.B. Wijesekera, and 
H.H.S. Fong,]. Nut. Prod., 47,  33 1 (1984). 
C.H. Chen, Suengyub Hubhoechi, 1 7 , 4 9  (1986); Chem. Abstr., 105,  178277~ (1986). 
2. Chen, X. Ding, Z. Min, M. Wu, and Z. Yong, Nunjing Yixuquun Xuebuo, 7, 13 (1987); Chem. 
Abstr., 106, 116542q (1987). 
G. Cheng, K. Wang, and Y. Wen, Chung TJUO Yuo, 12 ,  6 (1981). 
D. Cortes, R. Hocquemiller, A. CavC, and J. Saez, J .  Nut. Prod., 49, 854 (1986). 
D. Cortes, R. Hocquemiller, M. Lebceuf, and A. CavC, Phytochemistry, 24, 2776 (1985). 
D. Cortes, R. Hocquemiller, M. Lebceuf, A. CavC, and C. Moretti,]. Nut. Prod., 49,878 (1986). 
D. Cortes, A. Ramahatra, A. CavC, J. de Carvalho Bayma, and H.  Dadoun,]. Nut. Prod., 48,254 
(1985). 
D. Cortes, A. Ramahatra, H. Dadoun, and A. CavC, C.R. Acad. Sci. Paris, S h e  11, 299, 31 1 
(1984). 



470 Journal of Natural Products p o l .  5 1, No. 3 

57. 
58. 
59. 

60. 

61. 
62. 
63. 
64. 
65. 

66. 

67. 
68. 

69. 
70. 
71. 

72. 

73. 

74. 

75. 
76. 
77. 
78. 

79. 

80. 
81. 

82. 
83. 
84. 
85. 

86. 
87. 
88. 

89. 

90. 
91. 
92. 

93. 
94. 
95. 
96. 

97. 
98-. 

T.T. Dabrah and A.T. Sneden, J .  Nat. Prod., 46 ,436  (1983). 
P. Damas, J. Bruneton, A. Fournet, and H.  Guinaudeau,]. Nat. Prod., 4 8 , 6 9  (1985). 
M.E.L. de Almeida, R. Braz F, M.V. von Biilow, O.R. Gottlieb, and J.G.S. Maia, PhytorhemiJ- 
t ry ,  15, 1186 (1976). 
D. Debourges, R. Hocquemiller, and A. Cave, “The Chemistry and Biology of Isoquinoline Al- 
kaloids,” International Symposium of the Phytochemical Society of Europe, London, Abstract of 
Posters, 1984, p. 16. 
D. Debourges, R. Hocquemiller, A. Cave, and J. Uvy, J .  Nat. Prod., 48, 310 (1985). 
D. Debourges, F. Roblot, R. Hocquemiller, and A. Cave,]. Nat. Prod., 50, 664 (1987). 
P.P.D. Diaz, A.M.P. D i u ,  and P. Joseph-Nathan, Rev. Latinoam. Quim., 16, 107 (1985). 
D.A. Dickman and A.I. Meyen, Tetrahedron Lett., 27,  1465 (1986). 
X. Ding, C. Chen, and S. Yang, Nanjing Yixueyuan Xuebao, 6, 89 (1986); Chem. Abstr., 105,  
168903g (1986). 
L. Ding, F. Lou, M. G o ,  Y .  Wang, and C. He, Zhongcaoyao, 17,  347 (1986); Chem. Abstr., 105,  
232297s (1986). 
L. DolejS, Collert. Czech. Chem. Commun., 49, 2816(1984). 
H. Doshi, A.B. Cardis, J.K. Crelling, S.I. Miller, and D.R. Dalton,]. Org. Chem., 52, 2604 
(1987). 
J. Eloumi-Ropivia, J. BCliveau, and D.Z. Simon,]. Nat. Prod., 47, 1067 (1984). 
J. Eloumi-Ropivia, J. Bdiveau, and D.Z. Simon,]. Nat. Prod., 48,,460 (1985). 
M.A. El-Shanawany, D.J. Slatkin, P.L. Schiff, and A. El-Shabrawy, Bull. Phann. Sci., Assiut 
Univ., 8,  127 (1985); Chem. Abstr., 104,  1832662 (1986). 
M.A. El-Shanawany, D.J. Slatkin, P.L. Schiff, and A. El-Shabrawy, Bull. Phann. Sci., Assiut 
Univ., 8, 172 (1985); Chem. Abstr., 104, 183267a (1986). 
M. El-Tohami, M. Lebceuf, and A. CavC, “The Chemistry and Biology of Isoquinoline Alkaloids,” 
International Symposium of the Phytochemical Society of Europe, London, Abstract of Posters, 
1984, p. 17. 
M. El-Tohami, M. Lebceuf, A. Cave, and T. Svenet, “ S h e  Colloque International consacr6 aux 
Plantes Mkdicinales,” Angers, France, Abstract of Posters A-8, 1983. 
J.T. Etse and P.G. Waterman, Phytcfhemistry, 25,  1903 (1986). 
I. Fonseca and S. Garcia-Blanco, Acta Cytallogr. ,  Sert. C, 40, 176 (1984). 
P. Forgacs, J. Provost, A. Touche, and A. Jehanno,]. Nat.  Prod., 49,  176 (1986). 
X. Fu, W .  Liang, and G.  Tu, Y a w u  Fenxi Zazhi, 5, 194 (1985); Chem. Abstr., 103,  211152j 
(1985). 
X. Fu, W. Liang, and G. Tu, Y a w u  Fenxi Zazhi, 6, 6 (1986); Chem. Abstr., 104, 165409~ 
(1986). 
X. Fu, W .  Liang, andG. Tu, Y m u  FenxiZazhi, 6,66(1986); Chem. Abstr., 105, 3588v(1986). 
X. Fu, W. Liang, and G. Tu, Yaoxue Xuebao, 21, 447 (1986); Chem. Abstr., 105,  130688~ 
(1986). 
X. Fu, W. Liang, and G.  Tu, Zhongcaoyao, 17, 533 (1986); Chem. Abstr., 106,  192787p(1987). 
T. Furuya, T. Yoshikawa, and H .  Kiyohara, Phyrcfhemistry, 22, 167 1 (1983). 
J.A. Garbarino, W. Petzall, and J. Salazar, Rev. Latinoam. Quim., 15, 67 (1984). 
0. Gasic, M. Popvic, and A. Dragutinovic, Zb. Prir. Nauke, 69, 99 (1985); Chem. Abstr. , 106, 
81572v (1987). 
Y.A. Geewanda, P. Gunawardana, H.M. Leow, and I.R.C. Bick, Heterocycles, 26, 447 (1987). 
R.V. Gerard, D.B. MacLean, and T.M. Antonio, Phyrcfhemistfy, 25,  2155 (1986). 
M. Gorunovic, B. Pekic, Z. Lepojevic, D. Adamovic, and P. Lukic, Plant. Med. Phytother., 17,  
133 (1983). 
M.O.F. Godart, A.E.G. Sant’ana, A.B. De Oliveira, G.G. De Oliveira, and J.G.S. Maia, 
Phyrochemistry, 25,  1691 (1986). 
B. Gdzler, H. Guinaudeau, and M. Shamma, unpublished results. 
B. Gzler ,  H. Guinaudeau, M. Shamma, and G.  Sariyar, Tetrahedm Letr., 27, 1899 (1986). 
T. G o t h ,  B. Gzler ,  N .  Tanker, A. J. Freyer, H.  Guinaudeau, and M. Shamma, Heterocyr(es, 24, 
1227 (1986). 
T. Gozler, M.A. Oniir, R.D. Minard, and M. Shamma,]. Nat. Prod., 46, 4 14 (1983). 
H.  Guinaudeau and M. Shamma,]. Nat. Prod., 48, 646 (1985). 
Y.P. Gupta, V.S. Yadav, and T. Mohammad, Indian J .  Chem., Sect. B, 22B, 429 (1983). 
M.Y. HaggagandK.F.Taha,Egypt.]. Phann. Sci., 22,  153(1981);Chem,Abstr., 100, 135828e 
(1984). 
H.  Hara, F. Hashimoto, 0. Hoshino, and B. Umezawa, TetrahedronLett., 25,  3615 (1984). 
34. Hara, F. Hashimoto, 0. Hoshino, and B. Umezawa, Chem. Phann. Bulf.,  32,4154 (1984). 



May-Jun 19881 Guinaudeau et al. : Aporphinoid Alkaloids 47 1 

99. 
100. 

101. 
102. 

103. 
104. 
105. 
106. 
107. 
108. 

109. 
110. 

111. 
112. 
113. 
114. 

115. 
116. 

117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

125. 

126. 
127. 
128. 

129. 

130. 

131. 

132. 
133. 
134. 
135. 

136. 
137. 
138. 
139. 

H.  Hara, F. Hashimoto, 0. Hoshino, and B. Umezawa, Chem. Pharm. Bull., 34, 1946 (1986). 
W.H.M.W. Herath, S.F. Hussain, H .  Guinaudeau, and M. Shamma,]. Nut. Prod., 50, 757 
(1987). 
R. Hocquemiller, P. Cabalion, A. Fournet, and A. CavC, Plunta Med., 50, 23 (1984). 
R. Hocquemiller, S. Rasamizafy, C. Moretti, and A. CavC, Plant. Med. Phytotber., 18, 165 
(1984). 
H. Hong and Q. Fang, Planta Med., 52, 193 (1986). 
0. Hoshino, H.  Ogasawara, M. Suzuki, and B. Umezawa, Heterocycles, 25, 15 1 (1987). 
C. Hou and H. Xue, Yaoxue Xuebao, 19, 47 1 (1984); Chem. Abstr., 102, 2 18382~ (1984). 
C. Hou and H. Xue, Yaoxue Xuebao, 20, 112 (1985); Chem. Abstr., 103, 3697p (1985). 
V. Hrochova and D. Kostalova, Cesk. Farm., 34,412 (1985); Chem. Abrtr., 104, 106264~ (1986). 
T. Hu  and S. Zhao, Nanjing Yaoxueyuun Xuebao, 16, 7 (1985); Chem. Abstr., 103, 175443~ 
(1985). 
T. Hu and S.-X. Zhao, YaoxueXuebao, 21, 29 (1986); Chem. Abstr., 104, 221975q (1986). 
S.F. Hussain, M.T. Siddiqui, L. Khan, A.J. Freyer, H .  Guinaudeau, and M. Shamma,]. Nut. 
Prod., 49, 538 (1986). 
S.F. Hussain, M.T. Siddiqui, G.  Manikumar, andM. Shamma, TetrahedronLett., 21,723 (1980). 
F.A. Hussaini and A. Shoeb, Phytochemistry, 24, 633 (1985). 
K. Ichikawa, T. Kinoshita, A. Itai, Y. Iitaka, and U. Sankawa, Heterocycles, 22, 2071 (1984). 
A. Ikuta and H .  Itokawa, Plant Tissue Cult., Proc. Int. Congr. Plant Tissue Cell Cult., 5th, 3 15 
(1982); Chem. Abstr., 99, 155196111 (1983). 
A. Ikuta and H .  Itokowa, Shoyakugaku Zassht, 37, 195 (1983). 
T. Irgashev and I.A. Israilov, Khim. Prir. Swdin., 260 (1984); Chem. Nut. Compd. (Engl. Transl.), 
20, 245 (1984). 
T. Irgashev, I.A. Israilov, D. Batsmen, and M.S. Yunusov, Khim. Prir. Soedin., 490 (1983); Chem. 
Abstr., 100, 82695a (1984). 
H. Ishii, T. Ishikawa, M. Akaike, T. Tohjoh, M. Toyoki, M. Ishikawa, I.S. Chen, andS.T. Lu,]. 
Pharm. Soc. ]pn., 104, 1030 (1984). 
I.A. Israilov, T. Irgashev, and M.S. Yunusov, Khim. Prir. Soedin., 842(1985); Chm.  Nut. Compd. 
(Engl. Transl.), 21, 807 (1985). 
I.A. Israilov, S.U. Karimova, O.N. Denisenko, M.S. Yunusov, D.A. Murav’eva, and S.Yu. 
Yunusov, Khim. Prir. Swdin., 75 1 (1983); Chem. Nut. Compd. (Engl. Transl,), 19, 714 (1983). 
I.A. Israilov, S.U. Karimova, and M.S. Yunusov, Khim. Prir. Soedin., 250 (1986); Chem. Nut. 
Compd. (Engl. Transl.), 22, 236 (1986). 
I.A. Israilov, M.A. Manushakyan, V.A. Mnatsakanyan, M.S. Yunusov, and S.Yu. Yunusov, 
Khim. Prrr. Swdin., 8 1 (1984); Chem. Nut. Compd. (Engl. Transl. ), 20, 76 (1984). 
I.A. Israilov, M.A. Manushakyan, V.A. Mnatsakanyan, M.S. Yunusov, and S.Yu. Yunusov, 
Khim. Prir. Swdin., 258 (1984); Chem. Nut. Compd. (Engl. Trans(.), 20, 243 (1984). 
I.A. Israilov, F.M. Melikov, and D.A. Murav’eva, Khim. Prir. Swdin., 79 (1984); Chem. Nut. 
Compd. (Engl. Transl.), 20, 74 (1984). 
I.A. Israilov and M.S. Yunusov, Khim. Prir. Soedin., 204 (1986); Chem. Nut. Compd. (Engl. 
Transl.), 22, 189 (1986). 
K. Ito, T. Iida, and T. Kobayashi, Phytochemistry, 23, 188 (1984). 
A. Jossang, M. Lebcpuf, A. Cave, and T. Svenet,]. Nut. Prod., 49, 1028 (1986). 
A. Jossang, M. Lebceuf, A. CavC, T. Svenet, and K. Padmawinata,]. Nut. Prod., 47, 504 
(1984). 
A. Karimov and K.L. Lutfullin, Khim. Prir. Swdin., 249 (1986); Chem. Abstr., 105, 197034e 
(1986). 
S.U. Karimova and I.A. Israilov, Khim. Prir. Soedin., 259 (1984); Chem. Nut. Compd. (Engl. 
Transl.), 20, 244 (1984). 
S.U. Karimova, I.A. Israilov, F. Veznik, M.S. Yunusov, J. Slavik, and S.Yu. Yunusov, Khrm. 
Prir. Soedin., 493 (1983); Chem. Nut. Compd. (Engl. Transl.), 19, 464 (1983). 
K.M. Kerr and P.J. Davis,]. Org. Chem., 48, 928 (1983). 
K.M. Kerr, A.M. Kook, and P.J. Davis,]. Nut. Prod., 49, 576 (1986). 
S.V. Kessar, T.  Moharnmad, and Y.P. Gupta, Indian J .  Chem., Sect. B . ,  22B, 32 1 (1983). 
Kh. Kiryakov, E. Daskalova, A. Georgieva, B. Kuzmanov, and L. Evstatieva, Folia Med. (Plov- 
diu), 24, 19 (1982); Chem. Abstr., 98, 176209n (1983). 
H.G. Kiryakov and E.S. Iskrenova, Planta Med., 50, 136 (1984). 
J. Koyama, T. Sugita, Y. Suzuta, and H .  Irie, HeterqcleJ, 12, 1017 (1979). 
M. Kozuka, A. Inada, T. Konoshima, and T. Sawada, Chem. Phann. Bull., 32, 5055 (1984). 
M. Kozuka, S. Miyazawa, K. Yokoyama, T. Odani, and M. Kubo,]. Nar. Prod., 48, 160(1985). 



472 Journal of Natural Products [vol. 5 1, No. 3 

140. 

141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 

149. 
150. 
151. 

152. 
153. 
154. 

155. 

156. 

157. 

158. 
159. 

160. 
161. 
262. 
163. 

164. 
165. 
166. 

167. 

168. 

169. 

170. 

17 1 

172 

173. 
174. 
175. 
176. 

177. 

178 

179. 
180. 

M. Kozuka, M. Shibakawa, K. Yoshirnura, K. Yokoyama, N.  Fujiwara, K. Miyagi, and T. 
Sawada, J .  Nat. Prod., 47, 1066 (1984). 
M. Kozuka, M. Takeuchi, and T. Sawada,]. Nat. Prod., 47, 1062 (1984). 
M. Kozuka, M. Yoshikawa, and T. Sawada, J .  Nat. Prod., 47, 1063 (1984). 
J.I. Kunitorno, S .  Kaede, and M. Satoh, Chem. Pharm. Bull., 33, 2778 (1985). 
J .  Kunitorno and Y. Miyata, Heterocycles, 24,  437 (1986). 
J. Kunitorno, Y. Miyata, andM. Oshikata, Chem. Pharm. Bull., 33, 5245 (1985). 
J .  Kunitorno, M. Satoh, and T.  Shingu, Tetrahedron, 39, 3261 (1983). 
S.M. Kupchan and A.J. Liepa,]. Am. Chem. Soc., 95,4062 (1978). 
M. Kurbanov, Yu.M. Nuraliev, M. Khodzhirnatov, and M.D. Isobaev, Rastit. Resur., 20, 125 
(1984); Chem. Abstr., 100,  117850b (1984). 
L. Kucschabsky, D. Sandoval, and H.  Ripperger, Phytochemistry, 24, 2724 (1985). 
G.R. Lenz and F.J. Koszyk, J .  Chem. Soc., Perkin Trans. 1 ,  1273 (1984). 
F. Lou, L. Ding, M. Wu, and L. Li, Yaoxue Xuebao, 21, 702 (1986); Chem. Abstr., 106,  135229j 
(1987). 
S.T. Lu and Y.C. Wu, Heterqcles, 20, 8 13 (1983). 
S.T. Lu, Y.C. Wu, and S.P. Leou, Phytochemistry, 24, 1829 (1985). 
S.K. Maekh, E.V. Boiko, V.M. Starchenko, and S.Yu. Yunusov, Khim. Prir. Soedin, 25 1 (1986); 
Chem. Nut. Cmpd.  (Engl. Transl.), 22, 238 (1986). 
S.Kh. Maekh, S.Yu. Yunusov, E.V. Boiko, and V.M. Starchenko, Khzm. Prir. Soedin., 791 
(1982); Chem. Nut. Compd. (Engl. Transl.), 18, 761 (1982). 
S.Kh. Maekh, S.Yu. Yunusov, E.V. Boiko, and V.M. Starchenko, Khzm. Prir. Soedin., 537 
(1983); Chem. Nat. Compd. (Engl. Transl.), 19, 5 1 1  (1983). 
K. Mahrnood, K.C. Chan, M.H. Park, Y.N. Han, and B.H. Han, Phytwhemisrry, 25,  1509 
(1986). 
Z.F. Mahrnoud, Acta Phann. Jugosl., 35, 113 (1985); Chem. Abstr., 103,  157363~ (1985). 
M. Matsui, Y. Yamamura, T.  Takebayashi, K. Iwaki, Y. Takami, K. Kunitake, F. Koga, S. 
Urasaki, and Y. Watanabe, J .  Nat. Prod., 47,  858 (1984). 
M.D. Menachery and K.T. Buck, Heremycia, 23, 2677 (1985). 
Z. Min, Zhongcaoyao, 14, 57 (1983); Chem. Abstr., 98, 2 12854e (1983). 
Z, Min and X. Zheng, Zhongcaoyao, 15, 8 (1984); Chem. Abstr., 100, 13585% (1984). 
M. Mizuno, T.  Tanaka, T. Narnba, and S. Takahashi, Shoyakugaku Zasshi, 39, 7 1 (1985); Chem. 
Abstr., 103, 165994k (1985). 
N .  Mollov and S. Philipov, Chem. Em., 112,  3737 (1979). 
G.Y. Moltrasio, R.M. Sotelo, and D. Giacopello, J .  Chem. Sac., Perkin Trans. 1, 349 (1973). 
C.T. Montgomery, A.J. Freyer, H. Guinaudeau, M. Sharnrna, M.O. Fagbule, G.  Olatunji, and 
Z .  Gbile,]. Nat. Prod., 48, 833 (1985). 
S. Mukhamedova, S.Kh. Maekh, and S.Yu. Yunusov, Khim. Prir. Soedin., 393 (1983); Chem. Nar. 
Cmpd.  (Engl. Transl.), 19, 375 (1983). 
S. Mukhamedova, S.Kh. Maekh, and S.Yu. Yunusov, Khim. Prir. Soedin., 394 (1983); Chem. Nat. 
Cmpd.  (Engl. Transl.), 19, 376 (1983). 
S. Mukharnedova, S.Kh. Maekh, and S.Yu. Yunusov, Khim. Prir. Soedin., 260 (1984); Chem. Nat. 
Cmpd.  (Engl. Transl. ); 20,  246 (1984). 
S. Mukhopadhyay, S.K. Banerjee, C.K. Alal, L.-J. Lin, and G.A. Cordell, J .  Nat.  Prod., 50, 270 
(1987). 
D. A. Murav’eva, O.N. Tolkachev, and A.A. Akopov, Khim. Prir. Soedin., 4 16 (1985); Chem. Nat. 
Compd. (Engl. Transl.), 21, 392 (1985). 
D.A. Murav’eva, O.N. Tolkachev, and A. A.  Akopov, Khim. Prir. Swdin., 4 16 (1985); Chem. Nat. 
Cmpd.  (Engl. Transl.), 21, 393 (1985). 
M. Nieto, J .  Nat. Prod., 49, 7 17 (1986). 
S. Nirngirawath and W.C. Taylor, Aust. ]. Chem., 36, 106 1 (1983). 
S. Nirngirawath and W.C. Taylor, J .  Sci. Soc. Thailand, 9, 73 (1983). 
Y. Okarnoco, S. Tanaka, K. Kitayarna, M. Isornoto, M. Masaishi, H .  Yanagawa, and J .  
Kunitorno, J .  Pharm. Scx. Jpn., 91,  684 (1971). 
R.A.  Olofson, J.T. Martt, J.P. Senet, M. Piteau, and T. Malfroot, /. Org. Chem., 49, 2081 
(1984. 
A. Oztekin, A. Baytop, M. Hutin, J.P. Foucher, R. Hocquerniller, and A. CavC, Planta Med., 
51 ,431  (1985). 
A. Oztekin, R. Hocquerniller, and A. CavC,/. Nat. Prod., 47, 560 (1984). 
S.A.  Parfeinikov and D.A. Murav’eva, Khim. Prir. Soedin., 242 (1983); Chem. Nat. Compd. (Engl. 
Transl.), 19,  240 (1983). 



May-Jun 19881 Guinaudeau et al. : Aporphinoid Alkaloids 473 

181. 
182. 

183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 

194. 

195. 
196. 

197. 

198. 

199. 
200. 

201. 

202. 
203. 
204. 
205. 

206. 
207. 

208. 
209. 
2 10. 
211. 
212. 

213. 
2 14. 
215. 
216. 

217. 
218. 

2 19. 
220. 
22 1 
222. 
223. 
224. 
225. 
226. 

B. Pech and J. Bruneton,]. Nut. Prod,, 47,  390 (1984). 
K. Pharadai, T.  Pharadai, B. Tantisewie, H. Guinaudeau, A.J. Freyer, and M. Shamma,]. Nut. 
Prod., 48, 658 (1985). 
S. Philipov, Arch. Phunn., 318, 673 (1985). 
S. Philipov, 0. Petrov, and N. Mollov, Tetrahedron, 39, 1823 (1983). 
C. Plantinet, T.  Svenet, K.C. Chan, and J. Bruneton, Ann. Phunn. Fr.,  43,  189 (1985). 
J.U.M. Rao, G.S. Giri, T.  Hanumaiah, and K.V. J. Rao,]. Nut. Prod., 49,  346 (1986). 
S. Rasamizafy, R. Hocquerniller, B.K. Cassels, and A. Cave,]. Nut. Prod., 50, 759 (1987). 
S. Rasarnizafy, R. Hocquemiller, A. Cave, and A. Fournet,]. Nut. Prod., 50, 674 (1987). 
S. Rasamizafy, R. Hocquemiller, A. Cave, and H. Jacquemin,]. Nut. Prod., 49,  1078 (1986). 
I. Ribas, J. Sueiras, and L. Castedo, TetrahedronLett., 2033 (1972). 
P. Richomme, M. Lavault, H .  Jacquemin, and J. Bruneton, Pluntu Med., 50, 20 (1984). 
A. Rivera, A. Urzb,  and R. Torres,]. Nut. Prod., 47, 1040 (1984). 
F. Roblot, R. Hocquemiller, and A. Cave, International Research Congress on Nacural Products, 
Chapel Hill, NC, 1985, Abstract of Posters, no. 117. 
H .  Ronsch, A. Preiss, K. Schreiber, and H .  Ferdndez de Cordoba, Liebigs Ann. Chem., 744 
(1983). 
S. A. Ross, T. Wzler, A.J. Freyer, M. Shamma, and B. Cubuksu,]. Nut. Prod., 49,  159 (1986). 
S.A. Ross, R.D. Minard, M. Shamma, M.O. Fagbule, G .  Olatunji, and Z. Gbile,]. Nut. Prod., 
48, 835 (1985). 
M. Rzedowski, M. Furmanowa, and W. Molak, Acta Pol. Pharm., 42,  294 (1985); Chem. Abstr., 
104,  203938a (1986). 
M. Rzedowski, M. Furmanowa, and W. Molak, Acta Pol. Phunn., 42, 300(1985); Chem. Abstr., 
104, 203939b (1986). 
C. Sd, E. Guitian, L. Castedo, and J.M. Sa& Tetrahedron Lett., 26, 4559 (1985). 
M.K. Sakar, R. Engelshowe, and H.  Friedrich, Ankara Univ. Enacilik Fak. Derg., 15, l(1985); 
Chem. Abstr., 106, 2 10992h (1987). 
L.D. Sandoval and H. Ripperger, Rev. Cubunu Funn., 2 0 , 8 3  (1986); Chem. Abstr., 106, 15747e 
(1987). 
G. Sariyar, Pluntu Med., 49, 43 (1983). 
G.  Sariyar, Dogu, Seri A ,  7,  93 (1983); Chem. Abstr., 99, 19693u (1983). 
D. Seebach and I.M.P. Huber, Chimiu, 39, 233 (1985); Chem. Abstr., 105, 134197q (1986). 
J.A. Seijas, A. Rodriguez de Lera, M.C. Villaverde, and L. Castedo,]. Cbem. Sru., Cbem. Com- 
mum, 839 (1985). 
J.A. Seijas, A. Rodriguez d e h r a ,  M.C. Villaverde, andL. Castedo, Heterocycles, 23,3079 (1985). 
J.A. Seijas, A. Rodriguez de Lera, M.C. Villaverde, and L. Castedo, “The Chemistry and Biology 
of Isoquinoline Alkaloids,” International Symposium of the Phytochemical Society ofEurope, Lon- 
don, Abstract ofPosten, 1984, p. 33. 
B. Sener, B. Gbzler, R.D. Minard, and M. Shamma, Phytochemistry, 22,  2073 (1983). 
G. Severini Ricca and C. Casagrande, Guzz. Chim. Ztul., 109, 1 (1979). 
A. Shafiee, A. Ghanbarpour, and S. Akhlaghi,]. Nut. Prod., 46, 855 (1985). 
M. Shamma and H. Guinaudeau, Tetrahedron, 40,4795 (1984). 
M. Shamma, H.Y. Lan, A.J. Freyer, J.E. Leet, A. Urzh,  and V. Fajardo,]. Chem. Soc., Chem. 
Commun., 799 (1983). 
M. Shamma and M. Rahimizadeh,]. Nut. Prod., 49,  398 (1986). 
V. Sharma and D.P. Joshi,]. Zndiun Chem. Soc., 61,  7 1 (1984). 
N.  Shoji, A. Urneyama, T. Takemoto, and Y. Ohizumi,]. Phunn. Sci., 73,  568 (1984). 
J .  Slavik, J. Bochorakova, D. Kostalova, and V. Hrochova, Cbem. Pup., 39, 537 (1985); Chem. 
Abstr., 104,  3 1708g (1986). 
J. Slavik, J. Bochorakova, and L. Slavikova, Collert. Czech. Cbem. Commun., 52,  804 (1987). 
J .  Slavik, K. Picka, L. Slavikova, E. Taborska, and F. Veznik, Collect. Czech. Chem. Commun., 45, 
9 14 (1980). 
J. Slavik and L. Slavikova, Collect. Czecb. Chem. Commun., 49, 704 (1984). 
J .  Slavik and L. Slavikova, Collert. Czech. Chem. Commun., 50, 1216 (1985). 
J. Slavik and L. Slavikova, Collert. Czech. Chem. Commun., 51,  1743 (1986). 
J. Slavik, L. Slavikova, and L. Doleji, Collect. Czerh. Cbem. C a m u n . ,  49,  13 18 (1984). 
L. Slavikova, J. Slavik, and L. Doleji, Collect. Czech. Chem. Commun., 50, 854 (1985). 
A.I. Spiff, F.K. Duah, D.J. Slatkin, and P.L. Schiff, Jr . ,  Plunta Med., 50, 455 (1984). 
F.R. Sterrnitz and 0. Castro,]. Nut. Prod., 46, 913 (1983). 
E. Taborska, H. Borochakova, F. Veznik, J .  Slavik, and J .  DolejS, Collect. Czech. Chem. Commun., 
51, 2232 (1986). 



474 

227. 

228. 

229. 
230. 
231. 
232. 
233. 
234. 

235. 
236. 
237. 
238. 
239. 
240. 
241. 

242. 

243. 
244. 
245. 

246. 
247. 
248. 
249. 
250. 
251. 

252. 
253. 
254. 

255. 
256. 
257. 
258. 
259. 

260. 

261. 

262. 

263. 
264. 
265. 

Journal of Natural Products [Vol. 5 1, No. 3 

E. Taborska, M. Mikesova, F. Veznik, and J. Slavik, Collect. Czech. Chem. Cominim., 52, 508 
(1987). 
D. Tadic, B. K Cassels, A. Cave, M.O.F. Goulart, and A. B. De Oliveira, Phytochiistry, 26, 155 1 
(1987). 
D. Tadic, B.K. Cassels, M. Lebceuf, and A. Cad ,  Phytochemistry, 26, 537 (1987). 
D. Tadic, G.P. Wannigama, B.K. Cassels, and A. Cave,]. Nut. Prod., 50, 518(1987). 
M. Takani, Y. Takasu, and K. Takahashi, Chem. Phurm. Bull., 31, 3091 (1983). 
B. Talapatra, S. Goswami, A. Ghosh, and S.K. Talapatra,]. Indian Chem. Soc., 59, 1364 (19S2). 
T. Tanahashi and M.H. Zenk, Plant Cell Rep., 4, 96 (1985). 
H.G. Theuns, R.H.A.M. Janssen, H .  W.A. Biessels, and C.A. Salemink, Phytochemistry, 24, 163 
(1985). 
A. U r z h  and P. Acuiia, Fitoterupiu, 54, 175 (1983). 
A. U a b ,  A.J. Freyer, and M. Shamma,]. Nut. Prod., 50, 305 (1987). 
A. U r z h  and R. Torres,]. Nut. Prod., 47, 525 (1984). 
A. Urzb ,  R. Torres, L. Villarroel, and V. Fajardo, Rev. Latinoam. Quim., 15, 27 (1984). 
E. Valencia, A. Patra, A.J. Freyer, and M. Shamma, Tetrahedron Lett., 25, 3163 (1984). 
G. Verzar Petri, E. Csapo, Le Huy Tuyen, and Nguyen Duc Doanh, Bot. Kozl., 71, 205 (1984). 
F. Veznik, I.A. Israilov, E. Taborska, and J .  Slavik, Collect. Czech. Chew. Commun., 50, 1745 
(1985). 
F. Veznik, E. Taborska, P. Sedmera, L. Dole$, and J .  Slavik, Collect. Czech. Chon. Cornnrun., 51, 
1752 (1986). 
A. Villar, M. Mares, J.L. Rios, and D. Cortes, J .  Nut. Prod., 48, 15 1 (1985). 
A. Villar del Fresno and J.L. Rios Cahavate,]. Nut. Prod., 46, 438 (1983). 
V.I. Vinogradova and M.S. Yunusov, Khim. Prir. Swdin., 460 (1986); Chem. Abstr., 107, 
40153m (1987). 
H.  Wagner, S. Ott, K. Jurcic, J .  Morton, and A. Neszmelyi, Pluntu Med., 48, 136 (1983). 
X. Wang and R. Wei, Zhongcuoyuo, 14, 249 (1983); C h .  Abstr., 99, 119326~ (1983). 
P.G. Waterman and I. Muhammad, Phytochemistry, 24, 523 (1985). 
J.F. Weber, J. Bruneton, and J. Pusset, Pluntu Med., 52, 74 (1986). 
I. Weiss, A.J. Freyer, M. Shamma, and A. Urzh,]. Chon. Soc., Chon. Commun., 3 (1985). 
I. Weiss, E. Valencia, A.J. Freyer, M. Shamma, V. Fajardo, and A. Urzh ,  Heterocycles, 23, 301 
(1985). 
A. Wickramasinghe, Thesis, University of Peradeniya, Sri Lanka, 1985. 
Y.C. Wu, S.T. Lu, T.S. Wu, and K.H. Lee, Heterorycles, 26, 9 (1987). 
C. Xu, P. Xie, Y. Zhu, N. Sun, and X. Liang, Zhongcuoyuo, 14, 148 (1983); Chem. Abstr.. 99, 
19659n (1983). 
F. Xu and P. Wu, Yuowu Fenxi Zuzhi, 6, 55 (1986); Chem. Abstr. 104, 165 1 lp  (1986). 
L. Xu and N .  Sun, Yuoxue Xuebuo, 19,48 (1984); Chem. Abstr., 101, 107360~ (1984). 
L. Xu and N. Sun, Zhongyuo Tongbuo, 9, 206 (1984); Chenr. Abstr. I 102, 59263r (1985). 
2. Xue, P. Zhang, and J .  Ma, Yaoxue Xuebuo, 21, 223 (1986); Chon. Abstr.. 105, 3560e (1986). 
J. Zttang, A.-R.O. el-Shabrawy, M.A. el-Shanawany, P.L. Schiff, Jr., and D.J. Slatkin,]. Nut. 
Prod., 50, 800 (1987), and private communication. 
C. Zhang, J. Lao, and 2. Wang, Yuowju Fenxi Zuzhi, 6, 220 (1986); Cheni. Abstr., 105, 1 6 8 9 3 7 ~  
(1986). 
D. Zhu, B. Wang, B. Huang, R. Xu, Y. Qiu, X. Chen, and D. Quan, Huuxue Xuebuo, 41, 74 
(1983); Chem Abstr., 98, 104337e (1983). 
R. Ziyaev, O.N. Arslanova, and A. Abdusamatov, Khim. Prir. Swdin, 518 (1986); Cbem. Abstr., 
105, 2227969 (1986). 
S. TourC, G. Germain, and L.A. DjakourC, Acta Crysrullogr., S e d .  C ,  C41, 1827 (1985). 
M.C. Chalandre, J. Bruneton, P. Cabalion, and H .  Guinaudeau, Can.].  Chem., 64, 123 (1986). 
A.K. Sidjimov and V.S. Christov,]. Nut. Prod., 47, 387 (1984). 

Received I 6  November I987 


