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THE TETRACYCLIC ERYTHRZNA ALKALOIDS 

W U D A  E. AMER, 

D@artmmt of Pbarmacognary, Faculty of Pharmary, Alexandria University, Alexandria, Egypt 

MAURICE SHAMhiA, and ALANJ. FREYER. 

Dqkartmnt of Chemist?, The Pennsylvania State University, University Park, Pennsylvania 16802 

ABSTRACT.-A listing of more than 90 tetracyclic erythrina-type alkaloids, originating 
mainly from Erythnna (Leguminosae) and Corculrrr (Menispermaceae) plant species, is supplied, 
together with appropriate spectral data. 

Erythrina plant species, botanical family Leguminosae, are the main source for the 
tetracyclic erythrina-type alkaloids. Interestingly enough, however, Cocculus species, 
family Menispermaceae, also produce closely related alkaloids which differ from the 
true E l y t h n a  alkaloids in their oxygenation pattern in ring A. These Cocculus alkaloids 
have also been included in the present review. 

An interesting insight into the possible catabolism of the erythrina-type alkaloids is 
provided by such lactonic compounds as (+)-cocculolidine (721, (+)-erythroidine 
(881, (+)+-erythroidine (891, (+)-8-oxo-a-erythroidine [m], and (+)-8-oxo-P- 
erythroidine (911, which are most probably products of in vivo oxidation of the 
aromatic ring D of the classical skeleton I below. 

17 11 

2 

I 

The numbering system for the erythrina-type alkaloids is shown in structure I. 
The nomenclature of the erythrina-type alkaloids is interesting. The prefix eryso- 

usually denotes the presence of a phenolic function. The prefix erythroi- indicates that 
ring D is lactonic; while the prefix erythra- points to the classical skeleton as in I above. 
So-called dienoid alkaloids possess one carbon-carbon double bond in ring A and 
another in ring B, but alkenoids incorporate only one double bond, usually in ring A. 

The lactonic alkaloids mentioned above represent the third subdivision of ery- 
thrina-type alkaloids. The in vivo oxidation of classical type alkaloids possessing skele- 
ton I may also possibly explain the biogenesis of the 16-azoerythrinanes such as (+)- 
erymelanthine (921 and (+)-melanacanthine (931, because in such instances oxidation 
could be followed by ammonia uptake and recyclization to form an aminated ring D. 
Finally, a few so-called dimeric alkaloids are known (e.g., 94-97) that incorporate a 
tryptophan moiety. 

Erythrina-type alkaloids are generally dextrorotatory, and their absolute configura- 
tion is as denoted in structure I above. 

Unless otherwise stated, uv (nm, log e) and cd (A€, nm) spectra were obtained in 
EtOH or MeOH and nmr spectra in CDC1,. Chemical shifts are on the 6 scale, and the 
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coupling constants are in Ht. It frequencies are in cm-', and melting points are in de- 
grees centigrade. 

DIENOIDS 

1 (+)-ERYSOTRINE 

3.74 6.u) 

5.05 d 

J I P  jO.0 
J l J  25 
J 3 . M  120 
J 3 . m  55 
J W  120 

55.8 111.4 P A  

2 ( + )-ERYSOTRAMIDINE 

_ _  302dd J6 

6192 d 

J l 2  10.0 
J 1 3  25 
J 3 . 4 ~  105 
J3 .W 5.0 
J4gmn 115 

562 1125 27.0 

ClpH2,03N: 313.1678 
MP: 9 6 9 8 "  (Me,CO/petroleum ether) (1) 
[u},~D: + 165.9" (CHCI,) (1) 
UV: 230(4.3), 280(3.8) (1) 
'H NMR: (360 MHZ) (M.E. h e r ,  S. EL 

Masry, and M. Shamma, unpublished re- 
sults) 

I3C NMR: (25.2 MHz) (3) 
MS: [w+ 313 (84), 298 (81), 282 (100) 

( 1 3  
SOURCES: Erytbrina wfia, E .  zcybui, E .  sm- 

galensis, E .  livingsrmiana, E .  abyssinica, E .  
s n h ,  E .  arbwcrmrr, E .  Varirgara, E .  fi- 
rosa, E .  w p i g i a n a ,  E .  flabellijkmis, E ,  mal- 
hi&, E.  gokhanii ,  E . f d h a i ,  E .  a t i r k i s ,  
E .  nwmpbylia, E .  rajmkensis, E .  guatc- 
m a h i s ,  E .  rteyemwkii, E .  olivirrC(4,5), E .  
nrvlnngn (3), E .  biakei (l), E .  crista-galli 
(32), E .  cabclurta (191, E .  lys isrmm (5, 
M.E. h e r  eral., unpublished results) 

C19H2104N: 327.1470 
Oil (6) 
[U121D: +12l0(c= 1.0, CHCI,) (6) 
UV: 

IR: 1665 (6) 
'H NMR: (100 MHt) (6) 
I3C NMR: (90.6 MHz) (12) 
MS: [MI+ 327, 312, 296, 294 (6) 
SOURCES: Eryrbrina arbmcrcmr (6) 

212(4.02), 236(4.07), 257 (3.7 sh), 316 
(3.15 sh) (6) 



Mar-Apr 19911 h e r  et al. : Erythrina Alkaloids 33 1 

3 (+>lIS-HYDROXYERYSOTRINE 
[( +>Erythrartine) 

4.A t 

d 

ed 

6.00 d 

J 1 2  10.0 J l O u l 1 . q  45  
J 1 3  25 J l O q , l l q  45  
J 3 .W 105 J l m  141) 
J3.4.q SO 
J . P m  105 

4 (+)-ERYTHRAVINE 

1 .E-' x 3.9) 

11.06 d 

J 1 2  10.0 
J1.3 29 

C1$2304N: 329.1627 
MP: 166-168' (10) 
[a]~: + 135'(c=0.5, CHCI,) (6), +256' 

(c= 1.4, CHCI,) (7) 
UV: 229 (4.16), 287 (3.51) (6) 
IR: 3600 (6) 
'HNMR: (1OOMHz) (6,lO) 
I3CNMR: (25.2 M H t )  (3) 
MS: 329, 311,296, 280, 278 (6) 
SOURCES: Erytbnma arbmuans (6), E .  hcrbana 

(8), E .  pcqpigiama (9), E .  Ymirgata (IO), E .  
mnlnngu (3) 

C,,H21O,N: 299.1521 
Oil (11) 
UV: 282(3.49) (11) 
'HNMR: (360MHz) (M.E. Amerctal., un- 

published muln) 
13C NMR: (90.6 MHz) (12) 
MS: [MI+ 299 (94, 282 (IOO), 280 (17), 266 

(23) (11) 
SOURCES: 

markii (4), E .  eggersii, E .  abyrriniur (45), E .  
lysistmron (M.E. h e r  et al., unpublished 
results) 

Erythrinufofkmii (1 l), E .  steyer- 
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sm I I  

J l 2  10.8 J l W l l q  4 0  
5 1 3  20 J l m . l l q  4.8 
J 3 . W  105 J l m  14.8 

t5.0 J3,W 55 
J W  105 

J 740 25 
zr 25 

6 (+)-ERYSOVINE 

367 664 

6.00 

55.7 112.5 242 

C2&H,504N: 343.1783 
MP: 127-129' (light petroleum ether) (23) 
[a ]22D:  + 189' (c=  0.4, CHCI,) (23) 
UV: 235 (4.3), 283 (3.5) (23) 
IR: 1610 (23) 
'H NMR: (C6D,) (23,25) 
MS: [M)+ 343, 328, 312, 311 (loo), 310, 

296, 280 (23) 
X-RAY: 2-brorno-4,6-dinitrophenolate (24) 
SOURCES: Erythrina l y s i s t m n  (23,24, M.E. 

h e r  et a[. , unpublished results), E .  abys- 
sinica (23) 

C1SH2103N: 299.1521 
MP: 167-169' (Me2Co/petroleum ether) (15) 
[a]D: +252' (c= 0.123, EtOH) (20) 
UV:  228 (4.3), 283 (3.6) (15) 
'H NMR: (60MHz) (15) 
I3C NMR: (90.6 MHz) (12) 
MS: [MI+ 299 (39), 284 (4 I), 268 (100) (15) 
SOURCES: EythriM u f i a ,  E .  qhm, E .  sene- 

galensis, E .  Iivingstonianu, E .  a b y s s i n k ,  E .  
su&rosa, E .  arbwcrmr,  E .  uariegata, E .  fa- 
cosa, E .  poeppigiana, E.~¶a&IIgmh, E .  
cwalloidcr, E .  gokimanii, E .  folkersii, E .  
a t i t l a m b ,  E .  muctvpbylla, E .  tajumuh- 
sis, E .  guatemaknsis, E .  steyetmarkii, E .  
oliviae, E .  mulungu, E .  blakn', E .  mita-gdli, 
E .  cahrlraa, E .  Iysistcmon (4,5,15,16,20,48) 

7 (+)-l lf3-METHOXYGLUCOERYSOVINE C#330g: 491.2154 
Gum (69) 

SOURCES: Eythnna Iysistnon (69) 
355 'H NMR: (500 MHz) (69) 

4.rSm 

4.75 II  
J 1'2 7.7 

J l 2  102 
J 1 3  22 
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8 (+)-ERYSOLINE Cl,HISO,N: 285.1365 
UV: 285(3.47) (11) 

I3C NMR: (90.6 MHr) (12) 
MS: 

SOURCES: 

3.79 'HNMR: (60MHz) (11) 

[MI+ 285 (loo), 268 (89), 266 (21), 254 
(22) (11) 

m a h i s ,  E .  steyermurkii, E .  berteroana, E .  
subumbrans, E .  kanata, E .  arantbocatpa 
(4,5), E .  caribaea (19) 

Erythnnafilkersii (1 l), E .  guate- 

5.78 m 

lSS.4 

9 (+)-ERYSODINE 

s m  dn 
J 1 2  10.1 J Yq.7 1.1 
J 1 3  25 J &Wq 1.1 
J 3,- 105 J m  145 
J 3 , W  56 J 7 b o  39 
J W  115 

115.0 Pl 

C,,H,,O,N: 299.1521 
MP: 204-206' (17) 

UV: 235, 285 (17) 
W: (MeOH) 228 (4.3), 283 (3.7) (15) 
IR: 

[U]*'D: + 2480 (EtOH) (17) 

(Nujol) 796,870,992, 1100, 1160, 1180, 
1260, 1295, 1330, 1385, 1468, 1510, 
1592, 2873, 2940, 3435 (17) 

'HNMR: (360MHz) (69) 
I3C NMR: (90.6 MHz, DMSO-d,) (12) 
MS: [MI+ 299, 284, 268, 266,241,228,215 

(15) 
SOURCES: E r y t h n a  u f r a ,  E .  zeyheri, E .  sene- 

galmis,  E .  livingstoniana, E .  abyssinica, E. 
s u h s a ,  E .  arbarcenr, E .  variegata, E .  fucosa, 
E .  pceppigiana, E .  fibellijbmis, E .  cwal- 
loides, E .  goldmanii, E .  folkersii, E .  atitla- 
nensis, E .  m p b y l k a ,  E .  tajumukmis, E .  
guatemulensis, E .  steyermarkii, E .  oliviae, E .  
mulungu, E .  bkakei, E .  crista-galli, E .  cohe- 
Ieata, E .  lysistmon (1,4,5,17,20,32,36, 
47,48,69, M.E. Amer et a l . ,  unpublished 
results) 
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10 (+)-GLUCOERYSODINE C,,H, ,08N: 46 1.2049 
Gum 
[a]~: 

W: 

'H NMR: (360 MHZ) (M.E. h e r  et aI., un- 

I3C NMR: (90.6 MHz) (12, M.E. A m e r  

MS: 

(M.E. h e r  et ai., unpublished results) 
+ 100.92°(c= 1.56, CHCI,) (M.E. 

h e r  et ai. , unpublished results) 
225 (4.03), 281 (3.39)(M.E. h e r e t a l . ,  
unpublished results) 

published results) 

et al. , unpublished results) 
[MIC 461 (26), 430(4), 299 (loo), 284 
(55), 268 (60), 241 (141, 214 (9), 130 (8) 
(M.E. Amer ctal., unpublished results) 

Erythrinu IYJ~S~LWZUTJ (M.E. A m e r  et 
al., unpublished results) 

SOURCES: 

J l 2  10.0 
J l t  ld 
J 3 A u  10.0 
J 3 . W  Lo 
J m  11.4 

61.4 

11 (+)- 11s-METHOXYGLUCOERYSODINE C 2 5 H 3 3 0 p :  491.2154 
Gum (69) 
[a]~: +73' (c=  0.42, CHCI,) (69) 
UV (MeOH): 

'HNMR: (500MHz) (69) 

208 (4.21), 226 (4.02), 287 
(3.18) (69) 

MS: rw+ 491 (5), 459 GO), 329 ( 4 2 ~  314(18), 
298 (loo), 282 (53), 266 (78), 250 (22), 
234 (18). 213 (I@, 167 (14) (69) 

SOURCES: Elythnnu ~YJZJ~LWZUTJ (69) 

J 1 2  109 
J l t  22 
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J 1 2  10.1 
J1$ 22 
J S W  10.6 
Jaw Ts 
J m  l l d  

14 (+)-ERYSOPINE 

115.4 23.1 

C,7H,903N: 285.1365 
MP: 237-238' (EtOH) (18) 
[ u ] * ~ D :  +285-288'(~=0.5, HCI) (18) 
MS: 

SOURCES: 

[hQf 285 (loo), 268 (891, 266 (2 I), 254 
(22) (11) 

E t y r f i n a  can'bara (19), E .  guare- 
malensis, E .  srymnarkii, E .  bcrlnorna, E .  
rostarirensis, E .  filkcrsii (19), E. I i rholpmM, 
E. variegata, E .  kanata (4), E .  mekamrantba 
(36) 

C,,HI9O,N: 285.1365 
MP: 240-24 1' (EtOH) (20) 
[ a ] ~ :  +263.4" ( E =  0.291, EtOWglycerin) 

(20) 
'k NMR: (90.6 MHz, DMSO-& (12) 
MS: TMSi derivative [MI+ 429 (62). 414 (24), 

398 (loo), 340 (12), 73 (45) 
SOURCES: Commonly present in Etyrbrina 

species (4,5,20,36,45,46,48,5 1) 

(2 1) 



336 Journal of Natural Products Wol. 54, No. 2 

15 (+)-ERYSOTHIOVINE 

16 (+)-ERYSOTHIOPINE 

17 (+)-ERYTHRASCINE 

2.12 

5.92 d 

J l Z  10.0 
J 1 3  25 

18 (+)-ERYTHRAL.INE 

591 d 
5m d 

J1.4 

5.m dm 

J l 2  10.1 J -7 1.1 
J1.3 Z? J ZUq 1.1 

J 3 . W  55 J 7 h  za 
J 3,- 10.4 J m  145 

J I p r n  11.8 

C2,,H2,0,NS: 42 1.1188 
MP: 187-189' (h20) (22) 
[UI2>D: +208'(~=0.359, EtOH) (22) 
SOURCES: 

Minimal structural proof. 

Etytbrina g k ,  E.  pallih, E. 
m p i g i a n a  (22) 

C,pH,,O,NS: 407.1032 
MP: 168-169" (H20) (22) 
[u]'~D: + 194' ( r=O.  103, EtOH) (22) 
SOURCES: Erytbrina g k  (22) 
Minimal structural proof. 

C21H2505N: 371.1733 
MP: 138-140' (EtOWMe,CO) (26) 
[ U I ~ ~ D :  +152'(~=0.51, CHCl,) (26) 
UV: 210-212 (4.88), 233-235 (4.35), 284- 

288 (3.34) (26) 
IR: (KBr) 1728 (26) 
'HNMR: (26) 
MS: IMlf 371 (42), 356 (22h 340 (loo), 339 

(27), 329 (3 I), 3 13 (24), 31 1 (17) (26) 
SOURCES: Etytbrina &rm (26) 

CI8Hl9O3N: 297.1365 
MP: 106-107' (EtOH) (13) 

UV: 232, 290 (14) 
'HNMR: (360MHz) (69) 
I3C NMR: (90.6 MHz) (12) 
MS: 

[ IX]~~D:  +211.8'(~=0.944, EtOH) (13) 

[MI+ 297, 282, 266 (loo), 264, 239, 
225, 212 (14) 

X-RAY: (49) 
SOURCES: Etytbrinafwca, E. cwalloidcr, E. 

tajumukmis, E. macropbylka, E. gwte- 
malensis, E. globoralyx, E. oliViar, E. Iteyer- 
marhii, E. hnebwmangmir, E. kanrmkata, 
E. barqnermna, E.folkmii ,  E. urlutina, E. 
stricta, E.  lyristemon, E. ztyhm', E. s a -  
g a h i s ,  E. exrelsa, E. katissima, E.  abys- 
sinira, E. tabitensis, E. Urpcrilio, E. buram, 
E. pmieri, E. submsa, E. arbmuccnr, E .  
variegata (4,5), E. gkanca (9,13), E. mita- 
galli (14), E .  milbraedii (45), E.X .  bidwillii 
(47), E. w f ia  (5,69) 
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19 (+)-ERYTHRININE 

4.71 dd 

em dm 
J 12 10.1 J 0 0 7  1.1 
J 1 3  22 J Wq 1.1 
J 3 A u  10.8 J 1 W l l . q  4 d  
JS.4.q 55 J 1-11- 4 2  
J l p m  lld 

131 2 

ClsH1904N: 313.1314 
MP: 197-200' (MeOH) (dec) (27) 
[u]~'D: +204" (c= 1.0, CHCL,) (27) 
U V :  209 (4.38). 230 (4.26), 289 (3.7) (27) 
IR: 3500 (27) 
'HNMR: (360MHz) (69) 
I3C NMR: (22.6 MHz, DMSO&) (29) 
MS: [W+ 3 13 (981, 298 (70), 295 (57), 283 

(70), 282 (100). 280 (go), 264 (85), 262 
(50), 224 (35), 2 11  (40) (27) 

SOURCES: Erytbrina X. bidw'lli(27). E .  indzca 

galli, E .  litbarpcrma, E .  stncta, E .  urrpertilia, 
E .  burana, E.pewieri ,  E.  m p b y 1 l a ( 5 ) ,  E. 
cafia (5,691 

(28), E .  g k  (9) ,  E .  h~ (29), E .  rriSra- 

C19H2104N: 327.1470 
Gum (30) 
[CK]~~D: 199" (c=O.6, CHCl,) (30) 
UV: 227 (4.15), 286 (3.5) (30) 
IR: (film) 1616 (30) 
'H NMR: (100 MHt, C6Dd (30) 
MS: 

SOURCES: 

327, 312, 297, 296, 295, 294, 
280 (30) 

E .  vcrpertilio ( 5 )  
Eqtbrina lyshtewwn (30), E .  cafia, 

5JO d 
J1.2 100 
J 1 3  25 
J 3 A u  110 J 1Ou.11q 46 
J3.W 6.5 J 1-11.q 4 5  
J4gmn 110 
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21 (+)-8-OXOERYI"RALINE 

5.lOdm .. -ddd 

I I  I 

630 dd 

J 1 2  104 J 1 1 m  1 U  
J 1 3  26 J lOR&lla B.0 
JW 2.9 J 1 0 q t l a  7.1 
J 5 . Y  10.1 J l O . i l 1 q  7.1 
J 5 - m  59 J l O p m  1 U  
J4ONll l ld 

ioia 

100.7 27d 

22 (+)-CRYSTAMDINE 
[(+)-lo, 1 l-Dehydro-8-oxoerythinel 

6.m. L l l d  

C,,H1,04N: 31 1.1157 
Oil (32) 
UV: 254 (31) 

'HNMR: (31) 
I3C NMR: (90.6 MHz) (12) 
MS: 

IR: (CHCI,) 1665 (32) 

[MI+ 311 (100), 296 (50), 280 (651, 279 
(331, 278 (76), 268 (15), 266 (15). 250 
(30) (31) 

(29), E .  rbiriqwis (12), E .  tabitensir, E. 
lysistcma, E .  abyssinica (36) 

SOURCES: Erythrinu wista-galli (31), E .  bnrrci 

Semi-synthesis (32). 

CiEH1504N: 309.1001 
Oil (32) 
[cxI~~D:  +840° (c=O.5,  CHCI,) (32) 
UV: 235 (4.13), 267 (4.15), 357 (3.31) (32) 
IR: 1695 (32) 
'HNMR: (32) 
MS: (hCl+ 309, 294, 278, 276 (100) (32) 
SOURCES: E y t b r i M  crista-gdli (32), E .  bnrni 

(29) 
This compound may be an artifact (38). 

6S? d 

J 1 2  10.0 
J 1 3  25 

J 5 . m  50 
J4oun 10.0 

J 3,- (d.0 ~ i i . i o  7n 
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23 (+)-8-OXOERYTHRININE 

4m t 

5.58 d 
5S2 d 

JLO 

101.4 

691 dd 

J 1 2  11.4 
JCJ LD J llqlm 4.0 
J3.4m 11.0 J 1 1 q l g . l  4.0 
J3.4.q Lo J l m  14.0 
J4gml 11.0 

136.8 

24 (+)-ERYTHROCAFUNE 

659’ 

J 3 . W  11.0 
J3.4.q go 
J 4 p n  11.0 

25 (+)-ERYSOTRINE N-OXIDE 

CI8HL7O5N: 327.1107 
Oil (29) 
[a)D: + 1OO0(c=O.35, CHCI,) (29) 
UV: 238 (4. lo), 272 (3.83), 357 (3.01) 
IR: 870,930, 1040,1100, 1250,1485, 

1680, 2960, 3040, 3460 (29) 
‘HNMR: (400MHz) (29) 
I3C NMR: (100 MHz) (29) 
MS: 

SOURCES: E r y t b r i ’ ~  brrrcci (29) 

[MI+ 327 (93), 312 (72), 296 (85 ) ,  
(68), 294 (loo), 282 (49), 238 (64) 

C17H,,O3N: 283.1208 
Gum (19) 
UV: 235 (19) 
‘HNMR: (19) 
MS: rw+ 283, 282,266,264 (19) 
CD: 290 (trough) (19) 
SOURCES: Etytbrina c a # h  (19) 

(29) 
1505, 

295 
(29) 

C1&2304N: 329.1627 
Oil (3) 
[aI2’~: +78.3’(c= 1.0, EtOH) (3) 
UV: 231 ( 4 . m  278 (3.46) (3) 
IR: (KBr) 1610 (3) 
’HNMR: ( 3 6 0 m z )  (M.E. here ta / . ,un-  

published results) 
I3CNMR: (25.2 MHz) (3) 
MS: MI+ 329 (2, 3 13 (IO), 3 11 (lo), 298 

(12), 282 (20), 269 (901, 254 (36), 239 
(loo), 224 ( 5 5 ) ,  165 (62), 152 (52) (3) 

(M.E. h e r  et&. , unpublished results) 
SOURCES: Etytbrina m d ~ n g u  (3), E. 1ysS;ltnnon 
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26 

27 

(+)-ERYTHARBINE 

6.35 d 

5 1 2  10.0 
J 1 J  25 
J 3 . W  105 
J 3 . q  51) 
J4gmn 105 
J 10.11 79 

(+ )-ERYTHRARTINE N-OXIDE 

.40 m 

mol. 54, No. 2 

ClgH1904N: 325.1314 
Oil (6) 
[ a ] D :  +848’(r=0.56, CHCI,) (6) 
W: 233 (4.17), 265 (4.16). 350 (3.17 sh) (6) 
IR: 1685 (6) 
’HNMR: (6) 
MS: [MI+ 325, 310, 294, 292 (6) 
SOURCES: Etytbriaa arbomcms (6) 
This compound may be an artifact (38). 

C19H2305N: 345.1576 
[U]*’D: +88.57’(r= 1.4, EtOH) (3) 
W: 231 (4.15), 278 (3.46) (3) 
IR: (KBr) 1610 (3) 

‘ k N M R :  (25.2MHz) (3) 
MS: 

’HNMR: (IOOMHZ) (3) 

[MI+ 345 ( 4 ,  329 (26), 326 (291, 298 
(70), 239 (loo), 224 (45), 165 (47), 152 
(39) (3) 

SOURCES: ErythriM m h g n  (3) 

J 1 2  10.0 
J 1 3  2.0 
J 3 . W  105 
J 3 . q  51) 
J4gmn 105 
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28 ( + >o-METHYLERkTHRARTINE 
N-OXIDE C&H,>OSN: 359.1733 

'H NMR: (1OOMHz) (3) 

SOURCES: Semi-synthesis (3) 
5.161 J16 3.40 13CNMR: (25.2MHz) (3) 

395 

4.iw.w m 

4 . lMmm 

620 d 

J 1 2  10.0 
J 1 3  Lo 

J3C.q 5S 
J 4 g m  11.0 %d 

J ~ W  11.0 

lG.4 

29 (+)-8-OXOERYSODINE 

30 (+ )- 1 la-HYDROXYERYSODINE 

C18H1904N: 313.1314 
SOURCES: Erythnna tabitemis (36,37) 
Minimal structural p m f .  

C18HZ104N: 315.1470 
I3C NMR: (90.6 MHz) (12) 
SOURCES: Erythnna lysistemon (36.37) 
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31 

1G 5 

32 (+)-I 1-METHOXYERYSOPINE 

33 

H O W . - " \  

151.1 

34 (+)- 1 1-OXOERYSODINE 

0 

C&2104N: 315.1470 
I3C NMR: (60.6 MHt) (12) 
SOURCES: Etytbrina Iysist- (36,37), E .  

senegalensis, E .  kttissima, E .  Iivingstaiana 
(5) 

C1sH2104N: 315.1470 
SOURCES: Etytbrina c a f i a  (5) 
Minimal structural proof. 

C19H2304N: 329.1627 
I3C NMR: (90.6 MHz) (12) 
MS: [MI+ 329, 314,298, 297, 282,266 

(3637)  
SOURCES: Erythnna Iysistmron (36,37), E .  

caffra (5) 

C18H1904N: 313.1314 
SOURCES: Erythnna arborerren, E .  c a f i a ,  E .  

senegalmis, E .  exreha, E .  Iivingstoniam, E .  
abyssinica, E .  tabitensis ( 5 )  

Minimal structural proof. 
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35 (+)-11-OXOERYSOVINE 

36 (+)-11-OXOERYSOPINE 

37 (+ )- 1 1-HYDROXYERYSOVINE 

OH 

38 (+ )- 1 1-METHOXYERYSOVINE 

oue 

C18H1904N: 313.1314 
SOURCES: Erythrina arbwucm, E .  living- 

Minimal structural proof. 
stoniana, E .  tabitensis (5) 

C,,H,,04N: 299.1157 
SOURCES: Erythn'na a r h r m ,  E .  tabitensis 

Minimal structural proof. 
( 5 )  

C18H2104N: 315.1470 
SOURCES: Erythn'na a r h r m ,  E .  lysistemon, 

Minimal structural proof. 
E .  s a g a h i s  (5) 

C19H2304N: 329.1627 
SOURCES: Erythrina lysastemon, E .  abyssinira 

Minimal structural proof. 
(5)  
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39 (+ )- 1 I-OXOERYTHRAUNE 

40 (+)-8-OXO-llS-METHOXY- 
ERYTHRAUNE 

41 ( + )-COCCOLJNE 

6- dd 

J l 2  10.0 
J1.3 2.0 
5 2 3  05 

C,SH1,04N: 311.1157 
SOURCES: Erytbrim zrhm' (5) 
Minimal structural proof. 

ClgH1905N: 341.1263 
SOURCES: Erytbtim 1ysiJtmm (36,37) 
Minimal structural proof. 

Cl7H1703N: 283.1208 
MP: 245-246' (EtOAc) (55) 
[a]D: +233' (c= 1.08, MeOH) (55) 
W: 231,258 (55) 
IR: 

'HNMR: (55) 
MS: [MI+ 283,268,252,240,222,210,  181 

( 5 5 )  
SOURCES: C W ~ ~ I L J  lawifolia (55) 

(KBr) 1235, 1270, 1455, 1500, 1665, 
2900 ( 5 5 )  

ClSHZ102N: 283.1572 
MP: 103-104' (hexane) (63) 
UV: 228, 282 (63) 
IR: (KBr) 1101, 1230, 1283, 1497, 1603, 

2941 (63) 

{MI+ 283, 268, 252 (loo),  225,223,  
'HNMR: (63) 
MS: 

SOURCES: Cocnrlur h j & a  (63) 
212, 199 (63) 

5m dd 

J 1 2  10.0 
J l J  2.0 
J W  05 
Jl4.10 20 
J16.17 W 
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43 (+)-cocCUvINE 

5m dd 

51) 10.0 
J12 20 
J23 05 
J14.16 20 
J 10,17 95 

ALKENOIDS 

C,,HI9O2N: 269.1416 
MP: 137-138' (64) 
UV: 228, 282 (64) 
IR: 3450 (64) 
'HNMR: (64) 
MS: 

SOURCES: CWCK~KJ la~rifilia (64) 

[MI+ 269, 254, 238 ( Do), 211, 209, 
198, 185 (64) 

44 (+)-DIHYDROERYSOTRINE 

45 (+)-DIHYDROERYSODINE 

C,&L2,O,N: 315.1834 
Gum (30) 
[ u ] ~ ~ D :  +220° ( r=0.8,  EtOH) (30) 
W: 228 (3.86), 284 (3.51) (30) 
'H NMR: (90 MHz, C,Dd (56) 
MS: [MI+ 315, 284,257 (loo), 256 (30  
SOURCES: Semi-synthesis (30,56) 

C,,H2,O,N: 301.1678 
MP: 208-209' (38) 
[aD: +224' (38) 

MS: TMSi derivative 373 (3), 342 (13), 3 15 
(100), 314(95), 300(11), 210(19) (11) 

SOURCES: Coccdvr h~rifilia (38), synthesis 
(68) 

Semi-synthesis (11) 

IHNMR: (IOOMHZ) (11) 

6 1.5C-330W 

46 (+)-ERYTHRATIDINE 

34) 6.58 

IlduIo l1W 
b H  

C1&2>04N: 331.1783 
MP: 120-120.5' (EtOOAdpetroleum ether) 

[a)~: +273'(c= 0.109, EtOH) (23) 
W: 232 (3.76), 284 (3.41) (23) 
IR: 3387, 3509 (23) 
'HNMR: (23) 
I3CNMR: (90.6MHz) (12) 
MS (MJ+ 331,300,273,257(~00), 244 (23) 
SOURCES: Erythrjnapoeppigiana, E .  roralloiak, 

(23) 

E.goldmanii, E .  gnatmalensis, E .  steyer- 
markii, E .  barqwnrana, E .  s a i v i i f i a ,  E .  
oliviae, E .  fakata (4). E .  arbmlrcm, E .  sene- 
galensis, E .  exrelsa, E .  livingstoniana, E .  
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55.9 (125 21.7 
sipidccl, E .  latissima, E .  abyssinica, E .  
tabitensis, E .  burana, E .  pewieri (5), E. ly- 
sistnmr (12), E .  varirgata (2), E .  mekana- 
cantha (36), E .  macropbylla (50) 

47 (+)- 1 1-HYDROXYERflHIUTIDINE C,9H250,N: 347.1733 
MS: TMSi derivative {W+ 491 (lo), 476 (2), 

401 (30), 400 (loo), 385 (30), 370 (20), 
356(12), 345 ( l l ) ,  307 (IO), 197 (40),73 
(80) (21) 

pigiana (50) 
Minimal structural proof. 

SOURCES: E & i n a  bc r tnaa~  (21), E .  patp- 

&I 

48 (+>EPIERYTHRATIDINE 

4.97 

55.7 l l t d  2l.4 

111.1 .#I- 

C19H2504N: 331.1783 
MP: 67-68' (EeOAdpetroleum ether) (23) 
[c~]D: + 142' (c= 0.148, CHCI,) (23) 
IR: 3427, 3574 (23) 
'HNMR: (23) 
l3CNMR: (90.6MHz) (12) 
MS: [M)+ 331, 300, 273, 257, 244 (23) 
SOURCES: 
Semi-synthesis (23) 

Etytfinafwca (12), E. variegata (2) 
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49 

50 

51 

52 

(+ j 1 1-HYDROXYEPIERYTHRA- 
TIDINE C19H250SN: 347.1733 

MS: 

SOURCES: 

Minimal structural proof. 

ThiSi derivative [MI+ 45 1,433 (75), 345 
(100) (2) 

Etythina Vmirgata (2), E. PoLppig ia~ 
(50), E. subunzbranr (51) 

(+)-ERYTHRATIDINONE 

348 6.68 

C19H2304N: 329.1627 
MP: 119-120' (C6HdpetrOkUIXI ether) (23) 
[CX~D: +358'(c= 1.121, CHCl,) (23) 
W: 284(3.60) (23) 
IR: 1675 (23) 
'HNMR: (23) 
MS: rw+ 329,301,298,286,272,271 (loo), 

243, 242, 228, 215, 214, 197 
SOURCES: Etytkna varieguta (23) 

(23) 

6 2.2&3.%?(1~ 

(+ j3-DEMETHOXYERYTHRATI- 
DINONE C,,H2,03N: 299.1521 

3.79 [CX)D: +325'(c=0.249, CHCI,) (23) 
MP: 11 1-1 12' (C6HdpetrOhIIl ether) (23) 

W: 284(1.54) (23) 
IR: 1667 (23) 
'HNMR: (23) 
MS: [MI+ 299,272,271(100), 243,242,222, 

SOURCES: Etytbrina variegata (23) 
215, 214, 212, 197 (23) 

e.04 

8 lJMP(1zHl 

(+)-ERYTHRAMINE CI8H2,O3N: 299.1521 
MP: 120-121' (Et,O) (39) 
[CXID: -k 16So(C=0.33) (39) 
'H NMR: (29,39) 
MS: 

SOURCES: Etytbrinagh(39),  E. sandwianrir, 

[m+ 299 (20), 268 (15), 241 (7% 240 
(100) (40) 

E. ~ubumbranr (41), E. mkta-galli (4), E. 
arhcens,  E. variegata (5) 

Semi-synthesis (39) 

J 3CU 115 
J3.w 49 
J4gm 115 
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53 (+)- 11-METHOXYERYTHRATIDINE 

6 H  

54 (+)-ERYTHRATINE 

5 .s  
5.92 

J 1 2  

438 m 
J llm 17.1 

J W  7.4 J l O U . l l U  M 
J 3 . U  125 JlOq.1l.I 1.4 

J4pm 11.7 J t m  143 
J 3 . W  4 0  J l o 4 1 1 . q  7.7 

55 (+)-EPIERYTHRATINE 

6.58 

5.85 

J29 35 
J qui 120 
J4gm 120 

56 (+)-ll-HYDROXYERYTHRATINE 

OH 

C2d-12,0,N: 361.1889 
SOURCES: 

Minimal structural proof. 

Erythnna nrarr0PhylL-a (50), E. h e i ,  
E. corhlurta (19), E. snbrrmbram (51) 

C18H2104N: 315.1470 
MP: 174-179" (14) 
[ u ] ~ ~ D :  + 140' (c= 0.4, EtOH) (14) 
UV: 238, 292 (14) 
IR: 3610 (14) 
'HNMR: (360MHt) (69) 
MS: [M)+ 315,297,284,282,266,257,241 

(loo), 228 (14) 
SOURCES: Erytbrina crista-galli (14,39), E. 

arhcens, E. variegata, E. abyssinica (5), 
E. gkzuca, E. fwca, E . f o l b s i i ,  E. UrIntina, 
E. mpby l Ia (13) ,  E. rnhmbram(SI), E. 
caffra (69) 

C18H2104N: 315.1470 
MP: 147-150' (39) 
[U]24D: +280° ( r=  0.345) (39) 
IR: 3350, 3570 (39) 
'HNMR: (39) 
SOURCES: Eythnna subumbram (5 1) 
Semi-synthesis (39) 

Ci,H,lO,N: 331.1420 
SOURCES: Erytbrina m p b y l k z  (50), E. 

Minimal s t r u c d  proof. 
snbnmbram (5 1) 
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57 (+)-ERYTHRATINONE C18H1904N: 313.1314 
MP: 136-137' (39) 

W: 294(3.68) (39) 
IR: 1675 (39) 
'HNMR: (39) 
MS: 

[aI2*"D: +409" (C= 0.35) (39) 

[MI+ 313, 270, 255 (loo), 227, 226, 
199, 198 (39) 

E .  ZithospenM (4) 
SOURCES: Etythrina glarcca (391, E .  rriskr-gdfi, 

6 1903.40(lM) 

J3.W 125 
J3.4.q 6.0 

9 (+)-DIHYDROERYSOVINE 

327 6.30 

C,,H,,O,N: 301.1678 
Oil (42) 

UV: 232 (3.83), 299 (3.55) (42) 
IR: 3500 (42) 
'HNMR: (CsDd (42) 
MS: [m+ 301, 243, 242 (42) 
SOURCES: Coccuftu tn'1obu.r (42) 

[u]D: +223O (CHCI,) (42) 

J Q 4 m  12.0 
J3.4.q 40 
J I p m  12.0 

59 (+)-11-HYDROXYEPIERYTHRATINE C18H210>N: 331.1420 
SOURCES: Erytbrinu suburnbrans (5 1) 
Minimal structural proof. 

60 (+)-ERYSOSALVINE C,,H,,04N: 317.1627 
'HNMR: (60MHz) (11) 
MS: [MI+ 317 (8), 286 (14), 259 (93), 258 

(23), 243 (100), 242 (26) (1 1) 
SOURCES: Etytbrinularissimu, E .  asbwcrcmr, E.  

livingstoniunu, E .  tabitensis, E .  buranu (5), 
E .  oliviae, E .  salviifia ( 4 ,  E .  m&nacantha 

(5 1) 
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61 

62 

63 

64 

(+)-ERYSOSALVINONE 

sg2 116.1 ma 

(+ )- 1 1-HYDROXYERYSOSALVINE 

OH 

(+ )-ERYSOTINE 

6.48 

8 11D330(1oM 

( + )-ERYSOTINONE 

623 

C18H2104N: 315.1470 
13C NMR: (90.6 MHz) (12) 
MS: [MI+ 315 (31, 257 (75), 256 (11), 229 

(70), 228 (loo), 242 (15) 
SOURCES: Eryrhriffa salViip0ra (1 1) 
Minimal structural proof. 

(1 1) 

C18H2,0,N: 333.1576 
MS: 

SOURCES: E t y r h i m  bcrtoaam (2 1) 
Minimal structural proof. 

TMSi derivative [MI+ 549 (7), 460 (20), 
458 (1001, 403 (41), 73 (95) (21) 

C18H2304N: 317.1627 
MP: 225-227" (Et2O) (1 1) 
'HNMR: ( 6 0 ~ ~ 2 )  (11) 
MS: 

SOURCES: 

[MI+ 317 (8), 286, (14), 259 (93), 258 
(231, 243 (1001, 242 (26) (11) 

Eryrbrina salvizfia (1 l), E. 
oliviae(4), E. uariegata (5), E. mrlanacanrba 
(36), E. rhoflaia (19) 

C18H2104N: 315.1470 
MP: 177-179" (Et2O) (1 1) 
[aI2'D: +342"(c=0.28, EtOH) (11) 
W: 226 (11) 
IR: 1675 (11) 
'H NMR: (100 MHt) (1 1) 
MS: [MI+ 3 15 (3), 257 (75), 256 (1 1). 299 

(70), 228 (loo), 242 (15) 
SOURCES: E r y r k n a  urluiifiu (1 1) 

(1 1) 
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65 (+)- 1 I-HYDROXYERYSOTINE C,,H2305N: 333.1576 
MS: 

SOURCES: Erythrina bcrtemana (2 1) 
Minimal structural proof. 

TMSi derivative [w+ 549 (7), 460 (20), 
458 (loo), 403 73 (95) (21) 

66 ( + )- 1 1-HYDROXYERYSOTINONE C1,H2,O5N: 331.1420 
SOURCES: Etythrinu m p h y l l a  (50) 
Minimal structural proof. 

67 (+)-ERYSOPITINE 

68 (+)-ERYSODIENONE 

6.M 

Cl,H2104N: 303.1470 

[CZ]~~D: + 148'(~=0.52, EtOH) (43) 
UV: 285-287 (4.31) (43) 

MP: 168-171' (43) 

MS: 

SOURCES: Erythrina variegata (43) 
Minimal structural proof. 

[MIf 303 (92), 288 (18), 271 (100), 245 
(41) (43) 

C18HL904N: 313.1314 

UV: 240-242 (4.32), 285 (3.55) (43) 
IR: 1614, 1655, 1672, 3286, 3533 (43) 
'HNMR: (39) 
MS: [MI+ 313(62), 298(17), 282(100) (46) 
SOURCES: Erytbrina Zithospoma (46), E .  varie- 

Synthetic (39) 

MP: 222-225' (EQH) (43) 

gata (43) 
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69 (+>DEMETHYLEiRYSOTINONE CI7Hl9O4N: 301.1314 
MP: 191-194' (40) 
UV: 231 (3.84, 283 (3.41) (40) 
IR: 1670, 3400 (40) 
MS: [MI+ 301 (40) 
SOURCES: Semi-synthesis (40) 
Minimal structural proof. 

70 (+)-ERYSOFLORINONE 

71 (+>PACHYGONINE HYDROXIDE 

7.16d 

w": 

J(4.16 2.0 
J 16.17 

72 (+)-COCCULOLIDINE 

C17H1904N: 301.1314 
MS: TMSi derivative 445,430 (9), 414 (4), 387 

(26), 386 (9), 358 (37), 300 (141, 298 
(14), 270(100) (11) 

bram ( 5  1 )  
SOURCES: 

Minimal structural proof. 

E r y t h r i ~  ralviifia ( 1  I), E .  suburn- 

Cl,H2,03N: 303.1834 
MP: 265-267' (MeOWEcOH) (dec) (52) 
[a)D: + 196.6I0(r=4.7, MeOH) (52) 
UV: 228 (3.91), 285 (3.36); (+NaOH) 251, 

307 (52) 
'HNMR: (52) 
MS: [m+ 286,285,27 1,270,254,227,2 13, 

SOURCES: Parbygone ova& (Menispennaceae) 
212(100) (52) 

(52) 

C,,H1903N: 261.1365 
MP: 144-146" (53) 

UV: 215 (53) 
IR: 1650, 1760 (53) 
'H NMR: (53) 
MS: {M]+261 (53) 
SOURCES: Cornr/us tddtu (53) 

{CtI2,D: +273"(C= 1.0, CHCI,) (53) 
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73 ( + )-COCCOLININE 

7.12d 291 

J l 2  10.0 
J 1 3  05 
J 14.16 2.0 
J 16.17 10.0 

7.10 

mrn 
J 3 . 4 ~  10.0 
J 3 . W  M 
J I p m  12.0 
514.16 25 
J16.17 M 

690 d 

J 3CU 120 
J 4 p m  12.0 
J14.16 2.5 
J16.17 OS 

76 (+)-COCCULINE 

791 d 

C,,H2,03N: 297.1365 
MP: 176175" (54) 
W: (MeOH) 230,256, 284 (54) 
IR: 1665 (54) 
'HNMR: (54) 
MS: [MI+ 297 (loo), 282, 268, 266, 254, 

238, 236, 210 (54) 
SOURCES: Coccuirrr laurafiiia (54) 
The molecular formula given in Pande et ai. (54) 

does not correspond to the structure 
proposed. 

C,,H2302N: 285.1729 
MP: 95-96" (C6Hdhexane) ( 5 5 )  
[a]D: +124'(c= 1.2, MeOH) (55) 
W: 230,280 (55) 
IR: 

'HNMR: ( 5 5 )  
MS: [MI+ 285,270,25 1,241,240,226,212, 

200 (55) 
SOURCES: Coccuirrr kanrifiIia (55) 

(KBr) 882, 1104, 1241, 1470, 1603,2784, 
2904 (55) 

C,,H2,02N: 285.1729 
MP: 93-95' (petroleum ether) (56) 
[a]D: +26@ (55) 
'H NMR: (90 MHz, C6Dd (56) 
MS: [hfl+285 (56) 
SOURCES: Cocnrlvr luurifolia (55) 

C,,H2102N: 271.1572 
MP: 220-221" (EtOAc) (55) 
[ a ] ~ :  +252'(c= 1.32, MeOH) ( 5 5 )  
'HNMR: (57) 
X-MY: hydrobromide (66,67) 
SOURCES: Cmlur lakfoIia (55 ,58 ) ,  C. ;ti- 

I0bU.f (57) 

J14.16 50 
J16.17 LO 
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77 (+>COCCUTRINE 

3.73 
O W  
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78 (+)-O-METHYLCOCCUTRINE 

J 14.16 25 

79 (+ )-ERYTHROCLJLJNE 

6.n 

J 3 . b  1 2 4  
J S Y q  49 
J4pm 1 2 4  

80 (+)-3-DEh€ETHOXY-2a,3a-METHYL- 
ENEDIOXYERYTHROCLJLJNE 

3.63 MI 

C,,H2,03N: 301.1678 

[a@: +232" (MeOH) (57) 
'H NMR: (pyridine-d,) (57) 
X-RAY: hydrobromide (67) 
MS: [w+ 301,243 (loo), 242, 226 (57) 
SOURCES: CoFculus trilnbus (57) 

MP: 263-265" (57) 

C19H2,03N: 315.1834 
Oil (57) 
'HNMR: (57) 
SOURCES: Semi-synthesis (57) 

CZ&I2,04N: 343.1783 
MP: 79-82" (Et,O/pentane) (59) 
[CXI2,D: +216O(c= 1.05, CHCI,) (59) 
UV: 214(4.38), 238(3.93 sh), 303 (3.49) (59) 
IR: 1500, 1611, 1716 (59) 
ORD: (E~OH) + 1150~. reislr + 12500 

(Peak) (59) 
'H NMR: (100 MHz, CDCI,, TMS) (59) 
MS: [w+ 343 (71, 328 (0.51, 312 (13), 285 

(100) (59) 
SOURCES: Hypehaem columbika (Menisperma- 

ceae) (59), Cocmlu hrzfilia (60,61) 

C,,H,30,N: 357.1576 
MP: 94-97'(MeOH) (59) 
[ a ] " ~ :  +229'(c= 0.56, CHCl,) (59) 
UV: 215 (4.55), 238 (4.07), 305 (3.54) (59) 
IR: (KBr) 1500, 1612, 1732 (59) 
ORD: (E~OH) reim4 + 21000, l613l5 + 2400' 

(Peak) (59) 
'H NMR: (200 MHz, CDCI,, TMS) (59) 
MS: 

SOURCES: Hypehaem dumbica (59) 

[hi]+ 357 (16), 342 (0.4), 326 (7), 300 
(loo), 285 (83) (59) 

4mm 

J W  1 1 5  
JSYq 
J W  1 1 5  
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81 ( + )-ERYTHROCULINOL 

366 6.81. 

C,,H,,O,N: 3 15.1834 
MP: 15&152'(Me2CO) (61) 
[aI2'D: +21Oo(c= 1.02, CHCI,) (61) 
UV: 280 (3.40). 284 (3.41) (61) 
IR: 3600 (61) 
'HNMR: (61) 
MS: [W+ 315,284,257(100), 238,226 (61) 
SOURCES: Semi-synthesis (6 1) 

82 (+)-DIHYDROERYTHROCULJNE C,&I2704N: 345.1940 
LJV: 304(3.65) (61) 

3.87 IR: 1710 (61) 
'HNMR: (61) 
SOURCES: Semi-synthesis (61) 

311 #' 

83 (+)-DIHYDROERYTHROCULINOL C,P, ,O3N:  317.1991 

341 'HNMR: (61) 
IR: 3550 (61) 

SOURCES: Semi-synthesis (61) 

327 

84 (-)-TETRAHYDROERYSOTRINT C1&12,03N: 317.1991 
Oil (61) 

'HNMR: (61) 
SOURCES: Semi-synthesis (61) 

3.85 [u],~D: -24.0 ( t=0 .83 ,  EtOH) (61) 

, 
327 ' 
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85 (+)-COCCULITINE 

86 

J14.16 Y 
J16,17 99 
J l 2  10 
J 2 1  85 
J Z W  10.0 
J W  lu) 

(+)-ERYTHLAURINE 

Journal of Natural Products Wol. 54,  No. 2 

87 (+ )-ERYTHRAhfIDE 

4.87 6.93' 

C&I2303N: 301.1678 
MP: 142-143' (EtOAc) (62) 
[aI2'D: +93O(r=O.4, MeOH) (62) 
UV: 235 (3.68), 287 (3.60) (62) 
IR: 1250, 1465, 1500, 1608, 3400 (62) 
'HNMR: (62) 
MS: IMlf301, 270,243,227,242,220.214, 

181, 180, 149 (62) 
SOURCES: CGUUIU LaurifiILa (62) 

C,&23O,N: 359.1733 
[a)D: +232O ( r= 0.83, EtOH) (65) 
W: 251 (3.78), 304 (3.46) (65) 
IR: 1710, 3500 (65) 
'HNMR: (C6Dd (65) 
MS: [MI+ 359, 328, 301 (100) (65) 
SOURCES: Corcvln~ lawifolicr (65) 

C19H2403N2: 328.1787 
MP: 87-89' (65) 
[a)*'D: +262O ( r = O .  16, EtOH) (65) 
W: 240 (3.96), 297 (3.5 1) (65) 
IR: 1660, 3350, 3500 (65) 
'H NMR: (Me2CO4d (65) 
MS: [hf'J+ 328, 270 (100) (65) 
SOURCES: Cocnrlur Lawifilia (65) 
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LACTONIC DIENOIDS 

88 (+ )-a-ERYTHROIDINE 

5.88 d 

J17U.17. 55 
Jl7.q.171 9.0 
J 1 7 W  115 

J 3 . 4 4  55 
J 3 c u  105 

J l p m  12.0 

m.7 a.0 

1152 

89 (+)-&ERYTHROIDINE 

5.90 d 

Jl4gem 18.0 
J17pm 14.0 
J ( p m  14.0 
J h 7  55 

J 1 2  11.0 
J 1 3  20 
J 3 . W  OD 
J 3 . 4 4  7.0 
J l p m  13.0 

ma 19.5 

C16H1903N: 273.1365 
[u]~'D: + 123.85'(~=2.39, H2O) (44) 
UV: 226(4.18) (44) 
IR: (film) 650,890, 1090, 1730, 2840 (44) 
'H NMR: (400 MHz) (21) 
13C NMR: (90.6 MHz) (12) 
MS: [MI+ 273 (721,258 (34),242 (100)  (21) 
X-RAY: Hydrochloride (49) 
SOURCES: Erythrina bertcrmM (21), E .  amerirana 

(44), E .  Migiana,  E .  sjadqana, E .  coral- 
loides, E .  chiapasana, E .  globwalyx, E .  
oiiviae (4), E .  thoiimia (19) 

Cl6HI9O3N: 273.1365 
MP: 100' (44) 
UV: 235 (4.15) (44) 
I R  (KBr)645,810, 1090, 1720,2810 (44) 
'H NMR: (400 MHz) (21) 
13C NMR: (90.6 MHz) (12) 
MS: [W+ 273 (63), 258 (32), 242 (100) (2 1) 
SOURCES: Eythrina bcrterwna (21), E .  

mneriuma (44), E .  &qp~giana, E .  statandleyana, 
E .  cwalloides, E .  chiapasana, E .  globocaiyx, E .  
oiiviae (4), E .  tholionia (159, E .  arbmerrms, 
E .  1ithospenM (5) 



358 Journal of Natural Products Wol. 54, No. 2 

90 (+ )-8-OXO-a-ERYTHROIDINE 

3.071 I s m  J5.r4,14 

Jl7U.17. 6.0 J12 109 

5 1 3  20 J 1 7 q . l h  10.0 
J 1 7 p m  120 J 3 . W  10.0 

J 3 . W  6.0 
Jbgmn 12.0 

11s.1 

625 d J 17pm 16.0 
J l l p m  15.0 

J 1 2  12.0 JlOullu 6.0 
J13 25 JlO.q.llu 20 
J 3 . W  10.0 J lO8z l l .q  6.0 
J 3 . W  69  J1Caq.ll.q M 
Jbgem 12.0 J 1- 14.0 

6s.E 24.7 

C&1704N: 287.1157 
MP: 183' (Me,CO) (2 1) 
[a)~: +137.9"(r=0.116, EtOH) (21) 
W: 222 (4.19), 253 (4.16) (21) 
IR: 1700, 1745 (21) 
'H NMR: (400 MHz) (2 1) 
I3C NMR: (90.6 MHz) (12) 
MS: [MIf 287 (100). 272, 256 (47) (21) 
SOURCES: E v t h n m  b e r t e r o a ~  (2 l), E .  thol- 

lonia (19) 

C16H17O4N: 287.1157 
Amorphous solid (2 1) 
[u]D: i- 182'(c=O. 156, EtOH) (21) 
W: 254 J21) 
IR: 1700, 1750 (21) 
'HNMR: (400MHz) (21) 
I3C NMR: (90.6 MHz) (12) 
MS: [MI+ 287 (loo), 272 (27). 256 (46) (21) 
SOURCES: E r y t h r i m  ber te raa~  (2 l), E .  thol- 

lo& (19) 
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92 

93 

94 

16-AZOERYTHRINANES 

(+ )-ERYMELANTHINE C,,H2,03N2: 312.1474 
MP: 160-161' (16) 

W d  3.10m [ u ] ~ ~ D :  +87°(c=0.11, MeOH) (16) 
W: 230 (3.90). 270 (3.48) (16) 
IR: 

'H NMR: (400 MHz) (16) 
I3CNMR: (16) 
MS: [M)+ 312 (79), 297 (36), 281 (loo), 279 

(28), 221 (49), 193 (12) 
SOURCES: Erythrinu melanuruntha (16,36), E .  

820,930, 1100, 1230, 1290, 1340, 1380, 
1430, 1590, 1720, 2950 (16) 

(16) 
(181 dd 

6.lOd merillianu (36) 
J l t  10.0 
5 1 3  u) 
J 3 . w  10.0 
J3.W 5 9  
J . g m  12.0 
J14.17 1 9  

150.4 2(3 

lG .7  

(+)-MELANACANTHINE 
[( + )-8-Oxoerymelanthine] ClsH1804N2: 326.1266 

'HNMR: (36) 
SOURCES: Etythrinu melanuruntha (36) 
Minimal structural proof. 

DIMERIC DIENOIDS 

(+)-ERYSOPHORINE CHLORIDE C,,H,,04N, C1: 563.255 1 
MP: 260" (dec) (MeOH/Me,CO) ( 3 3 )  
UV: 

'H NMR: (60 MHz, D 2 0 )  ( 3 3 )  
MS: 

222 (4.38). 230 (4.24 sh), 284 (3.82), 
292-294 (3.76) ( 3 3 )  

298 (24), 283 (8), 267 (42), 246 (12), 240 
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95 (+)-ERYSODINOPHORINE 
HYDROXIDE C32H3905N3: 545.2889 

Syrup (17) 
UV: 220, 280, 288 (17) 
IR: 1082, 1258, 1496, 1590, 1620, 1754, 

3400 (17) 
'HNMR: (D20) (17) 
MS: 298 (30),  285 (6) ,  283 (8),  267 (40, 240 

(18),  227 ( 5 ) ,  215  (61, 214 (3) ,  187 (12),  
170 (18),  143 (40), 130 (100) (17) 6.70-7.80 VH) 

3.15 + 
SOURCES: Erythrinu arborescens (17) 

OH' 

8.67 

96 (+)-ERYSOPINOPHORINE 
HYDROXIDE 

' Q 6.60.7.70 (7H) 

97 (+)-ISOERYSOPINOPHORINE 
HYDROXIDE 

H 

3.57 

OH. 

6.07 

C31H3705N3: 531.2733 
Syrup (34) 
UV: 226, 282, 296 (34) 
'HNMR: (D,O) (34) 
MS: 285 (22),  284 (38), 269 (40),  253  (18), 

227 (9) ,  215 ( 3 ) ,  214 (6 ) ,  201 ( 3 ) ,  187 
( 1 5 ) ,  143 (45), 130 (95),  58 (100) (34) 

SOURCES: Erythrhzd arbomcens (34) 

C31H370SN3: 531.2733 
UV: 226, 286, 294 (35) 
IR: 1090, 1285, 1500, 1 5 5 2 ,  1618, 1760, 

3400 (35) 
'HNMR: (D,O) (35) 
MS: 285 (20), 284 (33) ,  269 (42), 253 (20), 215  

(4) ,  214 ( 5 ) ,  201 ( 5 ) ,  187 (18),  143 (40),  
130 (96),  50 (100) (35) 

SOURCES: Erythrinu arborescens (35) 
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TABLE 1. Listing of Erythrina-Type Alkaloids 

Dienoids 

(+)-Coccoline [41] 
(+)-Coccuvine [43] 
(+)-Coccuvinine 1421 
(+)-Crystamidine 1221 
(+)- 1O,ll-Dehydro-8-oxoerythraline [22] 
(+)-bysodine 191 
(+)-Erysoline [8] 
(+)-Erysonine 1131 
(+)-Erysopine 1141 
(+)-Erysothiopine 1161 
(+)-Erysothiovine 1151 
(+)-Erysotramidine [2] 
(+)-Erysotrine [I] 
(+)-Erysotrine N-oxide E251 
(+)-Erysovine 161 
(+)-Erytharbine 1263 
(+)-Erythraline 1181 
(+)-Erythrartine 131 
(+)-Erythrartine N-oxide 1271 
(+)-Erythrascine E171 
(+)-Erythravine 141 
(+)-Erythrinine [19] 
(+)-Erythristemine 151 
(+)-Erythrocarine [24] 
(+ )-Glucoerysodine 1101 
(+I- 1 la-Hydroxyerysodine [30] 
(+)-I lp-Hydroxyerysodine 1311 
(+)- 1 lp-Hydroxyerysotrine [3] 
(+)- 1 1-Hydroxyerysovine E371 
(+)- 1 lp-Methoxyerysodine [33] 
(+)-l 1-Methoxyerysopine 1321 
(+)- 11-Methoxyerysovine 1381 
(+)-11-Methoxyerythraline [20] 
(+)- 1 lp-Methoxyglucoerysodine [ll] 
(+)- 1 lp-Methoxyglucoerysovine 171 
(+)-0-Methylerythrartine N-oxide 1281 
(+)-8-Oxoerysodine [29] 
(+)- 1 1-Oxoerysodine [34] 
(+)- 1 1-Oxoerysopine 1361 
(+)- 1 1-Oxoerysovine [35] 
(+)-8-Oxoerythraline E211 
(+)-11-Oxoerythraline 1391 
(+ )-8-Oxoerythrinine [23] 
(+)-8-Oxo- 1 lp-methoxyerythraline C401 
(+)-Rhamnoerysodine [l2] 

Alkenoids 

(+)-Coccolinine I731 
(+)-Cocculidine 1751 
(+)-Cocculine [76] 
(+)-Cocculitine E851 
(+)-Cocculolidine I721 
(+)-Coccutrine 1771 
(+)-3-Demethoxyerythratidinone [51] 

(+ )-3-Demethoxy-Za, 3a-methylenedioxy- 

(+ )-Dernethylerysotinone [69] 
( +)-Dihydroerysodine [45] 
(+)-Dihydroerysotrine 1441 
(+)-Dihydroerysovine [58] 
(+)-Dihydroerythroculine [82] 
(+)-Dihydroerythroculinol[S3] 
(+ )-Epierythratidine [48] 
(+)-Epierythratine 1551 
(+)-Erysodienone 1681 
(+)-Erysoflorinone [70] 
(+)-Erysopitine 1671 
(+)-Erysosalvine 1601 
(+)-Erysosalvinone 1611 
(+)-Erysotine [63] 
(+)-Erysotinone [64] 
(+)-Erythlaurine 186) 
(+ )-Erythramide [Sn 
(+)-Erythramine [52] 
(+)-Erythratidine [46] 
(+)-Erythratidinone 1501 
(+)-Erythratine [54] 
(+)-Erythratinone E571 
(+)-Erythroculine 179) 
(+)-Erythroculinol [Sl] 
(+)- 11-Hydroxyepierythratidine 1491 
(+)- 1 1-Hydroxyepierythratine 1591 
(+)- 1 1-Hydroxyerysosalvine E621 
(+)-I 1-Hydroxyerysotine [65] 
(+)- 1 I-Hydroxyerysotinone 1661 
(+)- 1 1-Hydroxyerythratidine [47] 
(+)- 11-Hydroxyerythratine [56] 
(+)-Isococculidine 1741 
(+)- 1 1-Methoxyerythratidine [53] 
(+)-0-Methylcoccutrine 1781 
(+)-Pachygonine hydroxide 1711 
(-)-Tetrahydroerysotrine [84] 

Lactonic Dienoids 

(+)-a-Erythroidine fS8] 
(+)+Erythroidine [89] 
( +)-8-Oxo-a-erythroidine 1901 
(+)-8-Oxo-P-erythroidine 1911 
16-Azoerythrinanes 

(+)-Erymelanthine 1921 
(+)-Melanacanthine [93] 
(+)-8-Oxoerymelanthine [93] 
Dimeric Dienoids 

(+ )-Erysodinophorine hydroxide 1951 
(+)-Erysophorine chloride [941 
(+ )-Erysopinophorine hydroxide C961 
(+)-Isoerysopinophorine hydroxide [97] 

erythroculine 1801 
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1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 
2 1. 
22. 
23. 

24. 

25. 
26. 
27. 
28. 
29. 
30. 
3 1. 
32. 
33. 
34. 
35. 
36. 

37. 

38. 

39. 

40. 
41. 
42. 

43. 
44. 
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