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SIMPLE ISOQUINOLINE ALKALOIDS

MARY D. MENACHERY,' GREGORY L. LAVANIER, MARK L. WETHERLY,
HELENE GUINAUDEAU,? and MAURICE SHAMMA

Department of Chemistry, The Pennsylvania State University, University Park, Pennsylvania 16802

As implied by their name, the simple isoquinolines are structurally the simplest of
the isoquinoline alkaloids. They are usually bicyclic, although tricyclic species such as
peyoglutam (96) and mescalotam (97) are also included among them. The nitrogen
function in ring B is often tertiary and N-methylated, but it may also be secondary, N-
formylated, N-acetylated, N-ethylated, or oxidized to the imine stage. Completely
aromatic isoquinoline alkaloids such as backebergine (29) are also known. Quaternary
simple isoquinolines, e.g., lophotine (88) and 2-methyl-6,7-dimethoxyisoquino-
linium sale (32), have also been isolated. Of more than passing interest is pilocereine
(54), the only trimeric isoquinoline alkaloid fully characterized.

Simple isoquinolines display great variety in their substitution pattern, depending,
of course, upon their biogenetic origin. Thus, logimammatine (2) possesses only one
methoxy! substituent on ring A, while weberine (98) has four methoxyls on that ring.

Most simple isoquinolines have been obtained from the Cactaceae, but they also
occur among the Alangiaceae, Annonaceae, Berberidaceae, Chenopodiaceae, Euphor-
biaceae, Fumariaceae, Leguminosae, Menispermaceae, Monimiaceae, Musaceae, Nym-
phaeaceae, Papaveraceae, Ranunculaceae, Rhamnaceae, and Sterculiaceae.

Several reviews on the simple isoquinoline alkaloids have appeared (1-4). A com-
prehensive tabular summary of all the cactus alkaloids through 1980 has also been pub-
lished (5). Lemaireocereus weberi is identical with Pachycereus weberi and with Stenocereus
weberi (6). Similarly, Lophophora williamsii is synonymous with Anbalonium lewinii (7),
and Pachycerens marginatus corresponds to Marginatocereus marginatus (8).

The alkaloids have been arranged in an ascending order of substitution, and a few
purely synthetic but relevant compounds have also been included. Nmt chemical shifts
are in ppm on the  scale, and coupling constants are in Hz. Values with identical
superscripts are interchangeable. If more than one reference is cited, it is the first refer-
ence only which is actually quoted in this review. Uv wave-lengths are in nm, and log €
values are given between parentheses. Only values for N max are quoted. Ir values are in
cm™!. Melting points are in degrees centrigrade and are uncorrected.

1. LONGIMAMMOSINE CiH;;NO  163.0994
MP: 180-182° (EtOH) (9, 10)
6774 347m (HCI) 234-235° (9)
HO =~ N 236° (EtOH/Et,0) (11)
UV: (HCl)(EtOH) 221(3.82), 228 (3.79), 286(3.23)
6.8200° 0 NMe )
Bes O 3.08 IR: (HCI) (KBp 3220, 2920, 2680, 2600, 1430,
m: 1200 (9)
IH NMR: (HCI) 100 MHz (D,0) (9)
(DMSO-dy) (12)
MS: (HCl) 163 (M*, 52) 162 (100), 120(78), 91(18),
44(28) (9)
Sources:

Cactaceae:  Dolichothele longimamma (9)
Synthetic (11, 12)
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CgH3NO 163.0994

MP: (HCIl) 244-245.5° (EtOH/Et,0) (9)
238-239°(12)
236° (EtOH/Et,0) (11), 233-234° (13)

UV: (HCIl) (EtOH) 220sh (3.81), 226 (3.85), 277
(3.23), 285 (3.20) (9)

IR: (HCl) (KBr) 2920, 2830, 2780, 1240, 1215,
1160 (9)

'"HNMR: (HCl) 100 MHz (D,0) (9); DMSO-4 (12)

BCNMR: (14); (HCD) (14)

MS: (HCD 163 (M*, 53), 162 (100), 134 (77), 118
(21), 91 (48), 44 (27) (9)

Sources:
Cactaceae:  Dolichothele longimamma (9)
Dolichothele uberiformis (5)
Synthetic (9, 11, 12)

C,H;;NO; 207.0892
MP: 269-272°(15)
Uv: (H,0) 275 (15)
IR: (KBr)(1620)(15)
MS: 206, 192, 162, 160, 148, 147, 146 (15)
Source:

Euphorbiaceae:  Euphorbia myrsinites (15)

CioH;;NO  163.0994

MP: (Picrate) 207-208° (Et,0/Me,CO) (16)
215-216° (EtOH) (17)
(HCl) 228° (C¢H&/CHCL,) (6)
228-229° (18)
233-234° (EtOH) (17, 12)

UV: (HCD) (H,0) 214 (3.8), 280 (3.4), 288 (3.4)
6,16)

IR: (HCl (KBr) 2910, 2830, 2780, 1590, 1240,
1160, 900 (6)

!H NMR: (HCI) 80 MHz (D,0) (6)
100 MHz (DMSO-4y) (12)

13C NMR (14); (HC)) (14)

MS: (HCID) 163 (60), 162 (33), 135 (17), 134 (100),
119 (8), 104 (8), 91 (17)(6)

Sources:
Cactaceae:  Pachycereus weberi (6)
Synthetic (12, 16, 17, 18)

C,,;H;sNO 177.1150
MP: (HCI) 165-168° (12)
170° (EtOH/Et,0) (11)
'H NMR: (HCI) 100 MHz (DMSO-dy) (12)
Sources: Synthetic (11, 12)
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C,oH;3NO  163.0994
MP: 171-174° (EtOH) (9)
173-174.5° (20)
175.5-176° (subl.) (12)
(HCl) 243-244° (EtOH) (12, 20)
247-248.5° (MeOH) (9)
UV: (iPrOH) 274 (3.26), 280 (3.26) (12)
(0. 1N KOH) 241 (3.94), 388 (3.53) (12)
(HCl) (iPrOH) 218 (3.80), 275 (3.32), 280sh
(3.31)(12)
(0. 1N KOH) 242 (3.94), 288 (3.52) (12)
(EtOH) 217 (3.81), 279 (3.32)(9)
IR: (HCh (KBr) 3100, 1590, 1460, 1270, 990 (9)
'HNMR: (HCl) 100 MHz(D,0) (9); (DMSO-4y) (12)
MS: (HCl) 163 (M*, 68), 162 (100), 120 (58), 91
(28), 44 (41) (9)
Sources:
Cactaceae:  Dolichothele longimamma (9)
Synthetic (9, 12)

CioH;3NO,  179.0943

MP: (HC!) 224-228° (EtOH/Et,0) (9)
235-236.5° (H,0) (9)

[a}®D:  (HCI) —60° (9)

UV: (HCIl) (EtOH) 216 (3.61), 279 (3.23) (9)

IR: (HCl) (KBr) 3220, 3170, 3070, 2960, 1460,
1270 (9)

'H NMR: (HCI) 100 MHz (D,0) (9)

MS: (HCD 179 M*, 16), 136 (21), 135 (18), 107
(10), 77 (11), 44 (100) (9)

Sources:
Cactaceae:  Dolichothele longimamma (9)
Dolichothele uberiformis (19)
Synthetic (9)

C,,H,;sNO, 193.1099

MP: (HCI) 263-267° (dec.) (19)

IR: (HCD (KBr) 3400, 3150, 2920, 740, 690 (19)

'HNMR: 100 MHz (D,0)(19)

MS: (HCl) 193 (M™*, 42), 192 (64), 150 (100), 135
(39), 107 (53) (19)

Source:
Cactaceae:  Dolichothele uberiformis (5, 19)

C,oH3NO, 179.0943
MP: (HCI) 276° (EtOH/EtOAc/aqueous HC1) (11)
220-221°(21)
(Methiodide) 238-242° (21)
IR: (Methiodide) (KBr) 3470, 3400, 3300 (21)
'H NMR: (Methiodide) (D,0) (21)
Source: Synthetic (11, 21)

C,;H ;sNO, 193.1099

MP:  164-165° (CgHy) (22, 23, 24, 25)
(HCI) 285-290° (EtOH) (22)
270-280° (24); 260-263° (EtOH) (17)
285°(23)
(Picrate) 168° (H,0) (23)
(Methiodide) 285° (iPrOH/EtOH) (23)
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UV: (EtOH) 227 (3.55), 286 (3.44) (26, 25)
(EtOH/NaOH) 247 (3.69), 301 (3.55) (26)
'H NMR: 90 MHz (DMSO-4y) (23)
100 MHz (acetone-dy) (24)
194 (6), 193 (43), 192 (69), 177 (20), 164 (5),
151 (13), 150 (100), 148 (6), 135 (21), 107 (16)
(23, 25)
Sources:
Berberidaceae:  Berberis oblonga (25)
Fumariaceae:  Corydalis stricta (27)
Synthetic (17, 22, 23)

MS:

C,H,sNO,
MP:

193.1099
168° (MeOH/Et,0) (29, 30)
167-168° (CHCL,) (31, 32)
164-166° (CcHy) (33, 26)
171-173° (C¢Hy) (22, 23)
(HC)) 185° (iPrOH/EtOH) (23)
203-204° (EtOH) (28)
(Picrate) 174-177° (22)
178° (MeOH) (29); (H,0) (23)
(Methiodide) 243° (iPrOH/EtOH) (23)
(MeOH) 202 (4.43), 225 (3.68), 285 (3.56)
(31, 26)
(MeOH+NaOH) 245 (3.97), 293 (3.92) (31,
26)
'H NMR: 90 MHz (DMSO-dg) (23); (CDCl;3+
DMSO-dg) (26, 33)
194 (6), 193 (48), 192 (60), 177 (19), 151 (13),
150 (100), 148 (6), 135 (21), 107 (14) (23, 33)
Sources:
Cactaceae: Islaya minor (5)
Fumariaceae:  Corydalis aurea (29)
Corydalis ophiocarpa (34)
Corydalis pallida (29, 30)
Corydalis stricta (27)
Monimiaceae: Doryphora sassafras (31)
Papaveraceae:  Papaver bracteatum (23)
Ranunculaceae:  Thalicrum dasycarpum (32)
Thalictrum rugosum (35)
Synthetic (22, 23, 26, 28, 29, 33)

Uv:

MS:

335,0378
238-239°(27)
UV: (EtOH) 287 (4.14) (27)
IR: (KBr) 3370, 1620, 1610, 1530 (27)
'H NMR: 100 MHz (CF;COOH) (27)
MS: 207, 206, 177, 164, 150, 142, 127 (27)
Source:
Fumariaceae: Corydalis stricta (27)

C;,H,;sNO,I
MP:

C,,H;NO, 193.1099

MP: 84-85°(17)

(Picrate) 223-225° (EtOH) (17)

(Methiodide) 253-254° (EtOH) (17)

(HCI) 248° (EtOH/Er,0) (36, 6)

243°(37)

254-256° (EtOH; (38, 39)

253° (EtOH/H,0) (11, 17)

(HCI) (H,0) 203 (4.5), 220 (3.8), 284 (3.6),
288sh (3.6) (6)
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IR: (HCD (KBr) 2900, 2750, 1610, 1510, 1245,
1210, 1100, 1000, 840, 790 (6)
'H NMR: (HCl) 80 MHz (D,0 (6)
CDCl; (39)
13CNMR: (14, 40)
MS: (HCL 193 (90), 192 (57), 178 (9), 165 (17), 164
(100), 149 (14), 121 (16) (6)
Sources:
Cactaceae: Backebergia militaris (41)
Carnegiea gigantea (37)
Pachycerens pecten-aboriginum (42)
Pachycereus pringlei (5, 36)
Pachycereus weberi (5, 6)
Synthetic (6, 11, 38, 39)

C,,H,;;NO, 207.1255

MP: 69-70° (MeOH) (43)
75-77° (E,0) (11, 39)
81-82° (petroleum ether) (25)
Hemihydrate 82° (Et,0) (29, 44)
(HCI) 210°(6)
215° (6, 11, 44)
221-222° (39)
(Picrate) 159-160° (EtOH) (44)
160° (C4Hg/MeOH) (29)

UV: (HCH(H,0)210(4.4), 217 (3.6), 282(3.4), 288
(3.3)(6)

'H NMR: 90 MHz (CDCl; (23)
60 MHz (CDCl;) (43)
(HC) 80 MHz (D,0) (6)
100 MHz (CDCl, (45)

13C NMR: (14, 40)

MS: (HCD 207 (63), 206 (57), 164 (100), 149 (14),
120 (17) (6, 23, 46)

Sources:
Cactaceac: Backebergia militaris (41, 46)
Pachycereus weberi (5, 6)
Pilosocereus guerreronis (47)
Nymphaeaceae:  Nelumbo nucifera (48, 49)
Papaveraceae:  Papaver bracteatum (23)
Ranunculaceae:  Thalictrum divicum (43)
Thalictrum polygamum (50)
Synthetic (6, 39, 45, 48, 51)

C,H;;NO, 191.0943
MP: 66°(52, 53)
61-61° (light petroleum ether) (10, 22)
(HCl) 263-269° (EtOH) (22)
274° (H,0 (53)
276-278° (EtOH) (22)
(Picrate) 175-176°(52)
(Oxalate) 182-183° (39)
(HBr) 293° (10)
IR: (CCly) 2793 (54)
(Nujol) 1259, 1238, 1138, 1121, 1040, 930
(54)
(CHCly) 1477, 1379, 1368, 1258, 1235, 1136,
1035, 942 (54)
(HCI) (Nujol) 1361, 1244, 1129, 1031, 937 (54)
'H NMR: (CDCl) (39)
(HCH (D,0) (22)
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16. (—)-3-CARBOXY-6,7-
DIHYDROXY-1,2,3,4-
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MS: 191 (M™), 190, 175, 162, 148, 89, 77, 63, 42,
36 (55)
Sources:
Fumariaceae: Corydalis cava (52)
Corydalis tuberosa (1)

Synthetic (22, 39)

CoH,,NO, 209.0685
MP: 286-288° (20% HOAC) (56)
293-294° (dec.) (H,0) (57)
[alD: —126.9°( 1, IN HCD (57)
[a]?®D: —114.9°(cca 1.65, 209% HC) (56)
—110.5° (¢ 1.67, 20% HC)) (56)
UV: (20% HCI) 210, 282 (56, 58)
IR: (KBr) 3400, 3330-2220, 1610 (56)
IHNMR: 60MHz(2N CF,COOD in D,0) (56)
(2 N NaOD in D,0) (56)
100 MHz (CD,OD+DCl) (57)
Sources:
Leguminosae:  Mucuna mutisiana (56, 59)
Mucuna urens (56)
Mucuna deeringiana (56)
Mucuna andreana (56)
Mucuna boltoni (56)
Mucuna pruriens (56)
Mucuna sloanei (56)
Stizolobium hassjoo (59)
Synthetic (—) (56, 57, 58)
Synthetic () (60)

CioHsNO, 179.0943
MP: (—) isomer (HBr) 174-175° (EtOH/Et,0) (61)
(+) isomer (HBr) 174-175° (61)

(Picrate) 92° (62)

(—) isomer (HBr) —30.9° (MeOH) (61)

(+) isomer (HBr) +30.0° (MeOH) (61)

UV: (EtOH) 225 sh (3.81), 288 (3.59) (61)

'HNMR: (HBr) 60 MHz (DMSO-4,) (61)

ORD: (—)isomer (HBr) (¢ 0.27, MeOH) [$],00—63°,
[¢]589_65°’ [$1,050°(pK), [dly70— 1570%tr),
[bhe,  —1450%pk),  [dloer—3370%r),
[dlo25~ 1930°(pk) (61)

CD: (—) isomer (HBr) (¢ .001 M, MeOH) {01;,,0,
[81255+ 1160, [81,4,—960, [8]5,5+3770 (61)

Sources:

Annonaceae: Annona reticulata (63)
Musaceae: Musa paradisiaca (64)
Sterculiaceae:  Theobroma cacao (65)
Synthetic (+) and (=) (61)

{a}D:

C,,H;NO,  223.0841
MP:  280-281° (dec.) (H,0) (57)

[a]?%D: —143.4°(c 0.5, 6N HCI) (66)
—142.8°(c 0.7, 6N HCIl) (66)
{alD:  +151.5°( 1, IN HCL) (57)

UV: (H,0) 286 (66)
(6N HCl) 282 (66)
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19. (—)-1-METHYL-3-CARBOXY-6,7-
DIHYDROXY-1,2,3,4-TETRA-
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'"HNMR: 100 MHz (D,0+ 1 drop CF;COOH) (66)
(CD;0OD+DCI) (57, 67)
223 (M™), 162 (66)

(c 0.221, 0.1N HCD [d]¢s0
—342°, [bloye —10,080%tr), {120
—2770°(pk), [dlr0s —20,160%tr) (57)
(c0.01M, IN HCI){8]5,5 0, {8100 —353, {61573
—100, [81,3; —8570, {01,,, —810, [6),¢
—5640 (57, 67) .
Sources:

Leguminosae:  Mucuna deeringiana (66)
Synthetic (57, 66)

MS:

ORD: —277°, {blsgs

CD:

CH3NO, 223.0841

MP: 212° (dec.) (H,0) (57)

[alD:  —74.34° (2, INHCD (57)

'HNMR: 100 MHz (CD,0D+DCl) (57, 67)

ORD: (¢ 0.223, 0.IN HCD {dlgso +137°, [blsgg
—170°, {dblyy; —3750°(tr), [dlyes —500°(pk),
{35 —7500%r), {dlrn0 —500°(pk), [dl10
—1750°(57)

(¢ 0.1 M, 0.1N HCI) {08]50,0, {81,4, —3000,
{8150 —300, {0],5, — 10,000, {8],,, —8000,
{81504 —22,000, {81,900 — 13,000 (57, 67)
Source:  Synthetic (57)

CD:

C,;H;;NO, 223.0841

MP: 240-264° (dec.) (109% HOACc) (59)

'H NMR: (D,0+DCUDSS) (59)

13C NMR: 173.4(s), 146.4(s), 145.9(s), 127.2(s),
125.1(s), 118.5(d), 115.4(d), 58.2(d), 56.0(d),
31.4(v), 21.1(q) (59)

MS: 223 (M), 208, 162, 123, 107 (59)

Sources:
Leguminosae:  Stizolobium hassjoo (59)

C,oH;3NO, 179.0943
MP: (HBr)216-219°(21)

(Methiodide) 238° (dec.) (21)
IR: (Methiodide) (Nujol) 3460, 3270 (21)
'HNMR: (Methiodide) (D,0 (21)
Source:  Synthetic (21)

C1HsNO,
MP:

193.1099

160° (iPrOH) (23)

163-164° (EtOH) (10)

(HCD 265° (iPrOH/EtGH) (23)

(Picrtate) 188° (H;0) (23)

(Methiodide) 207° (EtOH) (23)

'HNMR: 90 MHz (DMSO-4) (23)

MS: 194 (12), 193 (79), 192(88), 178(13), 177 37),
176 (12), 162(8), 151(12), 150(100), 149 (52),
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23. 2-METHYL-7-METHOXY-8-
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6.52% 258m
J9
6.74% \\
MeO Nl!zeg

853 brs

24. LEMAIREOCEREINE

74 30m
m ' 34m

25. 2-METHYL-7,8-DIMETHOXY-1,2,
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X
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148 (10), 136(12), 135(85), 132(17), 121(17),
120 (15), 107 (23), 104 (8)(23)
Source:  Synthetic (10, 23)

C,;H,sNO, 193.1099

MP: 102° (hexane) (23, 68)
(HCI) 217-219° (EtOH/Et,0) (68, 23)
(Picrate) 180° (H,0) (23)
(Methiodide) 223° (iPrOH/Et,0) (23)

UV: (iPrOH)233 (3.75), 283 (3.44) (68)
(0.1N KOH) 247 (3.85), 292 (3.60) (68)

IH NMR: 90 MHz (DMSO-4y) (23, 68)

MS: 194 (7), 193 (53), 192 (57), 177 (18), 176 (7),
151 (11), 150 (100), 136 (5), 135 (30), 121 (7),
120 (6), 107 (14) (23)

Source: Synthetic (23, 68)

C,,H;sNO, 193.1099

MP: (HCl 180° (6)
185° (6)
190° (EtOH/Et,0) (69)

UV: (HCl) (H,0) 223sh (3.9), 278 (3.4), 286 (3.4),
293sh (3.3) (6)

IR: (HCl (KBr) 3035, 2720, 2600, 1580, 1495,
1280, 1250, 1095, 1000, 895, 800 (6)

IH NMR: 80 MHz (D,0) (6)

BCNMR: (14, 40); (HCI) (14)

MS: 193 (100), 192 (46), 164 (82), 178 (14), 149
45), 121 (1) (6)

Sources:
Cactaceae: Backebergia militaris (5, 69)
Pachycereus pringlei (5, 36)
Pachycerens weberi (6)
Synthetic (6)

C,,H;NO, 207.1255

MP: (HCl) 173-174° (Et,0) (68)

UV: 280 (3.26) (68)

IH NMR: 90 MHz (CCly) (23)
100 MHz (CDCl5) (68)

MS: 207 (M*, 73), 206 (87), 192 (20), 164 (93), 149
(100) (47, 23)

Source:  Synthetic (23)

C;;H,;5NO, 191.0943

MS: (H™) 176 (100), 160 (29), 146 (28), 131 (33),
117 (17), 103 (12), 96 (65), 91 (8), 77 (12), 63
(7) (46)

Source:
Cactaceae:  Backebergia militaris (46)
Synthetic (46)

C,H;NO, 189.0787
BP: 107-109°/(0.15 mm) (70)
MP: (Methiodide) 178° (70)
(Picrate) 204° (EtOH) (70)
(Methobromide) 175-178° (70)
MS: (HY) 174 (100), 158 (29), 145 (44), 129 (38),
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28. DEHYDROHELIAMINE

6.78 300brt
M 3.82-400m
3.82-400

M Z

1104

m.2

7.08
M )
401 ® OH
NMe
H Z s
717* 878

19.2 165.3

31. NIGELLIMINE N-OXIDE

7.03 7384 10

MeO 8.13
404 \e ;
[=]
Me N—0
4,01
713 Me 287

Menacheryezal.:
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116 (22), 103 (19), 95 (45), 89 (10), 75 (10), 63
9), 51 (6) (46)
Source:
Cactaceae:  Backebergia militaris (46)
Synthetic (46, 70)

C;H;3NO,  191.0943

MP: (HCL) 194-196° (EtOH/Et,0) (71)

'THNMR: 80 MHz (CDCL,)(71)
(HC!) 80 MHz (D,0) (71)

IBCNMR: (40)

MS:  191(100), 190 (15), 176 (70), 164 (5), 146 (10),
136 (30), 117 (12), 104 (15), 91 (10), 77 (20)

71

Sources:
Cactaceae:  Backebergia militaris (46)
Carnegiea gigantea (71)

Synthetic (71, 72)

C,;H;NO, 189.0787
MP: (HCI) 219° (46)
MS: 189 (M1, 100). 174 (15), 146 (35) (46)
BCNMR: (40)
Sources:
Cactaceae:  Backebergia militaris (46)
Synthetic (46, 73)

C, H;sNO,  209.1048
MP: 185-187°(74)
(Chloride) 184-186° (EtOH) (34)
(Iodide) 216-218° (28)
UV: (ammoniacal MeOH) 265, 325 (74)
(after acidifying with 4N HCI) 254, 310, 355
(74)
(Chloride) (EtOH) 251 (4.24), 312 (4.00), 370
(3.86) (34)
IR: 1655 (7%)
'HNMR: 100 MHz (CD;0D) (74)
60 MHz (D,0) (75)
(Chloride) (CF;COOH) (34)
I3CNMR: (74)
MS: 194 (7), 193 (60), 192 (66), 191 (6), 190 (12),
177 (16), 151 (12), 150 (100), 135 (8) (74)
Sources:
Fumariaceae:  Corydalis ophiocarpa (34)
Corydalis stricta (27)
Menispermaceae:  Pycrarrbena longifolia (74)
Synthetic (74, 75)

C,H;5NO;  219.0892

UV: (MeOH) 236, 267sh, 278sh, 289sh, 310, 324
(752)

IR: (CHCl;) 2900, 2845, 1725, 1600, 1318, 1155,
902 (75a)

'H NMR: 300 MHz (CDCl;) (752)

MS: 203 (M*-0,100), 188 (2.16), 172 (2.08), 160
(27.62), 145(7.79), 131(5.56), 117(10.73), 97
(5.17), 85 (5.63), 69 (8.26) (75a)

Sources:

Ranunculaceae:  Nigella sativa (75a)
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32. 2-METHYL-6,7-DIMETHOXYISO-
QUINOLINIUM CHLORIDE
7.64 8208 .,

M 8354

407* : ci®
NM

M 2 Vesa

412° .71 9.38

33. (+)-SALSOLINE

661°  288m
H 328m
H
M
377 6.78* e
438m 15094

7

34. SALSOLINE
(Undetermined rotation)

6.22
HO
MeO NH
388 6.22 H ‘Me
4169 1384
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C,,H,4NO,Cl  239.0709

MP: 185.5-186.5° (EtOH/hexane) (76)

UV: (MeOH) 253 (4.91), 310 (3.95) (76)

'H NMR: 90 MH: (CD;0D) (76)

MS: 204 (M*, 10), 205 M™*+1, 7), 189 (100), 188
(62)(76)

Source:
Ranunculaceae:  Thalictrum revolutum (76)

C,;,H,sNO, 193.1099

MP: 215-216°(77)
(HCl) 174-175° (78)
171-172°(77)

{aJp: +31.0°(78)
(H,0) +40.1°(77)

UV: (HCI) (PrOH) 204 (4.60), 227 (3.77), 284
(3.55), 286 (3.55)(78)

'"H NMR: (HCD 100 MHz (DMSO-4) (78)

ORD: (HCl (¢ 0.23, MeOH) {00 +52°, [dlsg
+75°, [dlso +142°, [blgg +148°, [dls0
+140°, {dl5,4 0%, [dlr95 — 1100°(er), {blyg; 0°
[bles +1300°(pk), [bhsy 0°, bl
—1100°tr), [d155 0°, [dlys +30,000(pk),
[bly97 0°(78)

CD: (HCD) (c0.01M, MeOH) {81545 0, [8],5¢ — 1620,
{61,86 —1500, {015, —1740, [6},5, —220,
{68],3, —5800, [01,,, —4400, {01,,5 —7000,
{81506 0, [0, + 19,000 (78)

Sources:

Chenopodiaceae; Salsola richteri (77, 79)
Salsola arbuscula (1, 80)
Synthetic (78)

C,;H;sNO, 193.1099
MP:  218-222° (MeOH/Me,CO) (81)
212-215°(82, 77)
218-221° (EtOH) (83)
(HCI) 200° (84, 77)
141-144° (82)
(Picrate) 192-194° (77)
UV: (MeOH)210(4.14), 225(3.81), 286(3.56), 290
(3.51)(82, 81)
IR: (KBr) 3450, 3318, 1627, 1532, 1030 (81)
!H NMR: (acetone-d¢) (81); (CDCl,) (82)
MS: 193 (M™, 3), 192 (12), 178 (100), 164 (5), 163
(17), 149 (11), 134 (7), 122 (6), 43 (25)(81, 85)
Sources:
Alangiaceae: Alangium lamarckii (86)
Cactaceae:  Echinocereus merkerii (5, 85)
Pachycereus pecten-aboriginum (5, 42)
Chenopodiaceae:  Corispermum leptopyram (87)
Salsola arbuscala (1, 88)
Salsola kali (88, 89, 90)
Salsola richteri (77, 79, 83, 88, 91)
Salsola ruthenica (88, 89)
Salsola soda (88, 89)
Leguminosae:  Calycotome spinosa (92)
Desmodium tiliaefolium (81)
Genista purgans (92)
Synthetic (82, 84)
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35. (*)-1,2-DIMETHYL-6-HYDROXY-7-
METHOXY-1,2,3,4-TETRAHYDRO-

ISOQUINOLINE

6.54
HO
2.47
NMe
.

6.58 e
357d 138d
47

MeO
380

36. ISOSALSOLINE

6.66*

MeO
3.77

H

294m
3.20m

NH
6.70* H” “Me

4.39m 1544
47

37. (+)N-METHYLISOSALSOLINE

(1-METHYLCORYPALLINE)

Me
HO

me ‘H

37a. (—)-N-METHYLISOSALSOLINE
(1-METHYLCORYPALLINE)

\,&80—350 m

Me 2684
2.804d
J5

665"

MeO
3.78

HO
900brs £.73* .

H" ‘Me
441m 1464

160d Y7
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C,H;NO, 207.1255

MP:  144.5-147° (C{Hg) (24)

IR: (CHCl;) 3550 (24)
'HNMR: 100 MHz (CDCly) 24)
Source: Synthetic (24)

C,,;HsNO, 193.1099

MP: (+) isomer (HCl) 241-242° (78)

[alD: (HCD +24.7° (78)

UV: (+) isomer (HCl) (iPrOH) 204 (4.62), 227 sh
(3.89), 286 (3.56) (78)

'H NMR: (+) isomer (HCl) 100 MHz (DMSO-dy)

(78)

(+) isomer (HCl) (¢ 0.23, MeOH) [¢]700
+39° [dlsgg 154°, [dlso 1T101° [dlsss
+105°, {¢]350 +98°, {¢]317 Oo, {¢]292
_9500('51'), [d’]zsz Oo, [¢]265 + 1300(pk), [¢]23s
0°, {dlyp; +2250%pk), bl 0°(78)

ORD:

CD: (+) isomer (HCI) (¢ 0.01M, MeOH) {81504 O,
081,55 — 1600, {61,5, —120, {81,5, —20,000,
6150, 0 (78)

Sources:

Cactaceae:  Pachycereus pecten-aboriginum, specific
rotation and stereochemistry unspecified (5, 42)
Synthetic (+) and (—) (78)

C,H-NO, 207.1255

MP: 156-158°(93)

(HCl) 200-202° (78)

[alD:  +33.5°(0.23, CHCly) (93)
1.0° (¢ 0.23, EtOH) (93)

(HCD +1.6° (¢ 1%, MeOH) (78)

{alsgs:  (HCl +40.0° (¢ 1%, MeOH) (78)

ORD: (78); see also (94)

CD: (78); see also (94)

Sources:

Chenopodiaceae:  Haloxylon articulatum (95)
Fumariaceae:  Corydalis ambigua (93)
Synthetic (78, 94)

C,H;NO, 207.1255

MP: (HCI) 200-202° (78)

[alp: (HCl) —1.4°(c 1%, MeOH) (78)

[alsgs:  (HCD —42.6° (c 1%, MeOH) (78)

UV: (HCI) (iPrfOH) 203 (4.70, 226 (3.88), 285 (3.59)
(78)

'H NMR: (HCl) 100 MHz (DMSO-4y) (78)

ORD: (HCD (¢ 0.24, MeOH) [bl,4, 0°, [¢]589
—6.5% [blygs —1750°(tr), {blag; 0°, [dly7n
+1000°%pk), [bles +900°Gh), [dls, O°,
[bl35 —4000°%er), [, 0°, [dbl,,s 4500%(pk),
[d1,10 0° (78); see also (94)

CD: (HCI)(c0.01 M, MeOH) {81,050, {81,9, — 1720,

[01;64 —2000, [8],5, —240, [0},5, —7000,
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38. (+)-SALSOLIDINE

MeO

NH
MeO

‘Me

39. (—)-SALSOLIDINE

MeO

NH
Me

Me 'H

40. (*)-SALSOLIDINE

6.30
M
392
M NH
392 830 4 Me

Journal of Natural Products

Source:

CIZI-II7NC)2

MP:

{a]D:

[a}??D:
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[0]218 0’ {9]207 —20,000, [0]200 0 (78); see also
(94)
Synthetic (78, 94)

207.1255
47-48° (61)
(HCI) 234-235° (96)
+59.0° (¢ 2, EtOH) (61)
(HCl) +22.22° (¢ 1.53%, H,0) (96)

Source:

ClZH 17N02

MP:

Leguminosae: Genista purgans (96)
Synthetic (97, 98)

207.1255

41-45° (after vacuum distillation) (99)
44-48° (61)

60-61° (H,0) (99, 77)

72-73° (after drying in vacuo) (77, 99)
(HC) 210-215° (after drying in vacuo) (77)
233-235° (after drying in vacuo) (77)
233-235° (H,0) (99)

227-228° (after washing with Me,CO) (77)
(Picrate) 194-195° (H,0) (77)
(Picrolonate) 220-221° (EtOH) (77)

[alD: —59.1°(c 4, EtOH) (61, 77, 100)
Sources:
Chenopodiaceae:  Salsola arbusula (100)
Salsola richteri (77, 79, 99)
Synthetic (98, 100)
C;H;NO, 207.1255
BP: 193°(25 mm) (101)
125° (0.2 mm) (102)
MP: 52-53°(102)
(HCl) 194-197° (103)
194° (EtOH) (102)
192-194° (CHCI,) (104)
189-191° (84)
194-195° (Me,CO) (96)
(Picrate) 202-204° (dec.) (103)
201° (EtOH) (102, 96)
203-205° (dec.) (104)
(Picrolonate) 252-253° (EtOH) (96)
238-239° (EtOH) (102)
UV: (EtOH) 212 (4.08), 232 (3.99), 285 (3.84) (81)
IR: (105)
'HNMR: (CDCly)(81)
13C NMR: (101, 106)
MS: 207 M*, <2%), 206 (14), 192 (100), 163 (7),
162 (3), 154 (6), 153 (17), 151(5), 149 (8), 133
4), 4321 8D
Sources:

Cactaceae: Carnegiea gigantea (5, 37, 71, 104,
107)

Pachycereus pecten-aboriginum (5, 103)
Chenopodiaceae:  Bienertia cycloptera (108)
Corispermum leptopyrum (87)

Salsola arbuscula (1, 88)

Salsola kali (88, 89, 90)

Salsola richteri (88, 91)

Salsola ruthenica (89)

Salsola soda (89)
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41. (*)CARNEGINE
6.68 3.50-3.80

Me XN
3.88

M N szgo
388 668 M ‘Me

4499 1284

42. (*)-is-1,2-DIMETHYL-4-
HYDROXY-6,7-DIMETHOXY-1,2,3,
4-TETRAHYDROISOQUINOLINE
306 4.43dd  4y4, 25
H H o , 35
ser HQ H 2.66d:1 38J "
&1
3.;‘4? eH 20600
Me N ”!ze‘ts
383" 6.61 H’ ‘Me
329d 1414
765
43. (x)trans-1,2-DIMETHYL-4-

HYDROXY-6,7-DIMETHOXY-1,2,
3,4-TETRAHYDROISOQUINOLINE

31brs 4.46 dd

368d
J 85

11709

44. (T)-ARIZONINE

% 7/ 6.564¢

6.704

MeO NH
as4 OH H "Me

146
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Leguminosae:  Albagi pseudalbagi (109, 110)
Calycotome spinosa (92)

Desmodium cephalotes (111)

Desmodium tiliaefolium (81)

Genista purgans (96)

Synthetic (84, 101, 102, 112

C;;H oNO, 221.1411

BP: 170°(1 mm) (2)

MP: (HCD 210° (EtOH) (37, 113, 104, 84, 114)
(HBr) 228° (115)
(Picrate) 211-213° (113, 114)
213-215° (104)
(Methiodide) 209-211° (113)
210-211°(114)

'HNMR: 60 MHz (CDCly) (113)

BCNMR: (14)

MS: 221 (3), 207 (12), 206 (100), 190 (10), 178 (4),
162 (5), 148 (4), 103 (6), 91 (6), 77 (6), 58 (17)
(113)

Sources:
Cactaceae: Carnegiea gigantea (71, 104, 107,
113, 115, 5, 37)
Pachycereus pecten-aboriginum (1, 116, 117, 118)
Chenopodiaceae: Haloxylon articulatum (95)
Synthetic (84, 114, 118a)

C3sH gNO;  237.1360

MP: 119-122° (Et,0) (119)

UV: (MeOH) 227-228sh (3.99), 282-283 (3.55),
298sh (3.51(119)

(CHCl3) 3520, 2800, 2780 , 2760, 1615, 1520,
1260 (119)

'H NMR: 100 MHz (CDCl;) (119)

MS: 237 (M), 222 (100), 204, 194, 179, 165, 151,

91, 77 (119)
Sources: Synthetic (119)

IR:

C;3HgNO;  237.1360

MP: 136.5-139° (Et,0) (119)

UV: (MeOH) 229-230(3.95), 282 (3.53), 287-288sh
(3.48) (119)

(CHCl5) 3590, 2800, 2780, 2760, 1615, 1518,
1260 (119)

!HNMR: 100 MHz (CDCl;) (119)

MS: 237 (M™), 222 (100), 204, 194, 179, 165, 151,

91, 77 (119)

Synthetic (119)

IR:

Source:

C1HsNO;
MP:

193.1099
(Salicylate) 207-209° (MeOH/Et,0) (104)
208-210° (MeOH/Et,0) (104)
'H NMR: 100 MHz (CDCl;) (104)
MS: 193 (M7, 2) 192 (6), 178 (100), 163 (30) (104)
Sources:

Cactaceae:  Carnegiea gigantea (104)

Pachycereus pecten-aboriginum (42)

Synthetic (104)
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45. TEPENINE C3HgNO, 221.1411
Sources:
Cactaceae:  Pachycereus tehauntepecanus (120)
Synthetic (120a)
NM
Me ©
MeO Me

46. 1,2-DIMETHYL-6-METHOXY-7-
HYDROXY-3,4-DIHYDROISO-

QUINOLINIUM CHLORIDE C,H,(NO,Cl 241.0869
IR: 1650 (75)
6.40 'H NMR: 60 MHz (D,0)(75)
Me -} Source: Synthetic (75)
346 ct
eNMe
H 2" 330
666 e 2.26
47. DEHYDROSALSOLIDINE C,HsNO, 205.1099
MP: (HCI) 195-197° (37)
666° 262 m 201-202°(121)

IR: (KBr) 2920, 2820, 1615, 1590, 1560. 1500,
1440, 1400, 1315, 1225, 1190, 1135, 1040,
990, 850, 800 (37)

'HNMR: 80 MHz (CDCl3) (37)

I3C NMR: (101)

Source:

Cactaceae: Carnegiea gigantea (37)

48. HEDYCARINE C,H,;,NO, 223.1204
Source:
Me Monimiaceae: Hedycarya baudouinii (122)
HO NMe
CH,OH .
49. (+)-CALYCOTOMINE C,H,;NO; 223.1204
MP: 149-150° (MeOH) (123)
MeO 138-140° (EcOH/Et,0) (124, 125)
(HCI) 192-193° (124, 125)
MeO NH 204-205° (123)

1 (Picrate) 162-163° (124)
H” CH,0H 163-166° (125)
(Perchlorate) 176-177° (125)
(Mercurichloride) 118-119° (125)
(Tartrate) 178-179° (MeOH/Et,0) (123)
[a}’D: +20° (H,0) (124, 123)
+25° (1N HCl) (100)
[olgso:  +20° (0.5, (H,0) (123)
[olsge:  +24°(c0.5, H,0)(123)
[olge: +29°(c0.5, (H,0) (123)
[alse: 0°(c0.5, (H0) (123)
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50.

1

CH,0H

(+)-CALYCOTOMINE

51. LOPHOCERINE

Me
HO NMe
Me
Me

Isoquinoline Alkaloids 759

—209° (¢ 0.17, (H,0) (123)
(Tartrate) +35° (123)

fals s

IR: (KBr)333, 2857, 1608, 1511(123)
Sources:
Leguminosae:  Acacia concinna (124)
Calycotome spinosa (92, 125)
Cytisus proliferus (126)
Genista purgans (92)
Synthetic (+) and (—) (123, 118a)
C,,H;NO; 223.1204
MP: 134° (EtOAc/petroleum ether) (127, 128, 129)
(HCD) 194-195° (MeOH/Et,0) (128, 129)
196-198° (MeOH/C Hg) (130)
(Picrate) 201-202° (EcOH) (130)
Sources:
Leguminosae:  Calycotome spinosa (125)
Synthetic (127, 128, 129, 130, 118a)
CsH,,NO, 2491723
MP: (Picrate) 192-193° (C¢Hy) (131, 132)

186-187° (84)
194-195° (EcOH) (133)
(Methiodide) 198-200° (Me,CO/MeOH) (133)
(Styphnate) 171-172° (EtOH) (132)
(Oxalate) 213-214° (dec.) (EtOH) (133)

Sources:
Cactaceae:  Laphocereus schottii, specific rotation
and stereochemistry unspecified (5, 134)
Synthetic (84, 133, 132}

52, (—)-AMPHIBINE-I C,HyN,O4 406.2572
MP: (Dihydrochloride) 175° (135)
656" (N-acetyl) 188-190° (135)
MeO [a}D:  —50° (¢ 0.6, CeHy) (135)
as2 254 —98°(c 0.5, CHCl) (136)
MeO NMe (Dihydrochloride) —3.4° (¢ 0.24, MeOH) (135)
385" 6.61* H 4100 (N-acetyl) —20° (¢ 0.1, EtOH) (135)
H® (N,N-dimethyl) —28° (¢ 0.15, MeOH) (135)
~ e 1050 UV:  (MeOH) 282 (3.49) (135)
7.00%H 65 IR: (CHCL,) 3340, 2820, 2780, 1655, 1240 (135)
7.90%t HN__~® 'HNMR: 90 MHz (CDCl;) (135)
5 =0 MS: 406 (M*), 391, 374, 363, 334, 307, 292, 277,
Me 234, 206 (100), 191, 190, 175, 162. 149, 145,
082%¢ NH, 154 132, 91, 72 (135)
4y Source:
Me 0965 Rhamnaceae:  Ziziphus amphibia (135)
Synthetic (136)
53. (+)-ISOPILOCEREINE C3oH 4 N,O;  480.3341
MP: (Dipicrate) 234-238° (137)
235°(133)
235-237° (Me,CO) (138)
(Methyl ether) 88-90° (139)
UVv: (133)
IR: (133)
Sources: Derived from pilocereine
Synthetic (137)
MeO MeO
HO NMe o NMe

¢-Bu
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54. (*)-PILOCEREINE

MeO

HO NMe

i-Bu

55. NORTEHAUNINE

385*
MeO 2971t
Me 350t
388°
NH
Me!
385° 6.70 43

56. TEHAUNINE

a8°
MeO 32m
MeO \\
39°
NMe
MeO
38°* 6.4 42
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CysHesN;O,  743.4857

MP: 176.5-177° (EtOAc/EtOH) (140)
173.5-174.5° (C¢H¢/petroleum ether( (141)
175-176° (Me,CO/hexane) (134, 142)
174-175° (EtOAc) (143)
(Methyl ether) 153-155° (hexane) (138, 140)
133-135° (EtOAc) (138)
(Ethyl ether) 90-95°/152- 153° (hexane) (138)
(Acetate) 186-186.5° (Et,0/Me,CO) (140)
(Dihydrochloride dihydrate) 228-232°
(dec.) MeOH/EtOAc) (140)
(Diperchlorate) 214-217° (dec.)
(MeOH/EtOAc) (140)
(Dimethiodide) 233-244° (dec.)
(MeOH/EtOAc) (140)

UV: (140, 133)

IR: (140, 133)

MS: (Methyl ether) 757 (139)

Sources:
Cactaceae:  Pachycereus marginatus (5, 141)
Lophocereus schottii (134, 140, 142, 143)
Laphocereus australis (141)
Lophocereus gatesii (141)

NMe

+«-Bu

C,,H;NO; 223.1204
MP: 71-72°(17)
(HCI) 260° (6)
268° (6)
268-269° (17)
273-275° (144)
(Picrate) 175-177° (17)
Uv: (H,0) 203 (4.4), 223sh (3.7), 281 (3.2), 292sh
(3.06
IR: (KBr) 2920, 2770, 1585, 1480, 1115, 1100,
1040, 865, 770 (6)
'H NMR: 80 MHz (D,0) (6)
13C NMR: (14)
MS: 223 (80), 222 (48), 194 (65), 192 (100), 179
(39), 156 (58) (6)
Sources:
Cactaceae: Pachycereus weberi (6)
Synthetic (6, 17)

C,3H;gNO, 237.1360

MP: (HCI) 210%CHCL,) (36)
219-221°(6)

UV: (HC) (H,0) 203 (4.35), 211sh (3.68), 280
(2.92), 289sh (2.61) (6)

IR: (HCl (KBr) 2910, 2480, 1880, 1595, 1480,
1450, 1175, 1100, 940, 890, 850, 690 (6)

'H NMR: (HCI) 80 MHz (CDCly) (6)

IBC NMR: (14)
(HCI) (14)

MS: (HCl)237(97), 236(75), 222(13), 205 (55), 194
(100), 179 (55) (6)
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Sources:

57. TEHAUNINE N-OXIDE

39
MeO a1
m
Me X\
a9
ol 0°
Me N
“Me
39 836 49 37

58. (+)-GIGANTINE

e
1.37¢ 35349
v 6

59. (—)-DEGLUCOPTEROCEREINE

OH

Cactaceae: Pachycereus pringlei (36)
Pachycereus tehauntepecanus (120)
Pachycereus weberi (6)

Synthetic (120a, 145)

C,3HNO,  253.1309
MP: (HCI) 185° (EtOH/Et,0) (146)
186-187° (CHCl;/MeOH) (146)
1H NMR: (HCl) 80 MHz (CDCl,) (146)
MS: (HCI) 237 (66), 236 (78), 206 (38), 194 (100),
179 (76) (146)
Sources:
Cactaceae:  Pachycereus pringlei (146)
Synthetic (146)

C;H;pNO;  237.1360
MP:  151-152° (Et,0) (113, 147)
121-123° (Et,0) (113)
() (HCI) 218-220° (Et,0) (104)
221.5-222.5° (EtOH) (113)
223° (EtOH) (37)
[a}PD:  +27°( 1.99, CHCl,) (113)
+27.1°(c 0.02 g/ml, CHCl,) (147)
IR: (CHCl;)3530(113, 147)
IH NMR: 60 MHz (CDCl,) (113, 147)
MS: 237 (4), 222 (100), 206 (22), 194 (25), 179 (25),
161 (10), 111(5), 91(12), 77 (15), 58(60)(113,
147)
Sources:
Cactaceae: Carnegiea gigantea (5, 37, 104, 107,
113)
Synthetic (+) (113); () (148, 149)

C;H oNO;  253.1309
MP: (HCI) 247-248° (EtOH) (150)
(Picrate) 195-196° (150)
[a}®D: (HCl) —1.04°(2.20%, H,0) (150, 150a)
UV: (HCl) (H,0) 214-215sh (3.15), 268 (2.16) (150)
IR: (HCD (KBr) 3290, 2620, 1600, 1490, 1110,
960, 810, 750 (150)
IH NMR: (HCl) 360 MHz (CDCl;) (150)
13C NMR: (HCI) (146, 150)
MS: 222.113 (M*-CH,OH) (150)
Source:
Cactaceae:  Prerocereus gaumeri (150)
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60. DEGLUCOPTEROCEREINE
N-OXIDE
J3e,4a 7.4
Y3e 3¢ 18
wwd"semm Jsey‘: .8

H 2.87ddd  “3g4e 64

Journal of Natural Products

[Vol. 49, No. 5

CH oNOs  269.1258

MP: 210° (EtOH/Et,0) (146)

IR: (KBr) 3480, 2920, 1600, 1580, 1490, 1440,
1410, 1360, 1305, 1240, 1180, 1140, 1105,
1048, 1000, 908 (146)

'HNMR: 470 MHz (D,0) (146)
80 MHz (D,0) (146)

BC NMR: (146)

MS: 269 (5), 252 (8), 222 (100), 210 (27), 180 (4)
(146)

Sources:
Cactaceae:  Pterocereus gaumeri (146)
Synthetic (146)

The absolute configuration of this alkaloid is un-
known but the oxygen atom of the N-oxide is syn

to the C-1 hydroxymethyl group.

61. (—)-PTEROCEREINE

glu=-0Q
Me
3.77°*
NMe
3':; 240

874 W/ CH,0H

62. 6-METHOXY-7,8-DIHYDROXY-1,2,

3,4-TETRAHYDROISOQUINOLINE

632 288 m

Me
3.77

325 m

NH
. 9.50
853 OH 00 >

888°

63. ISOANHALAMINE

268 m
307 m

642
H

NH

3.90m

MeO

MeO
3.85°

C1oH,oNO,  415.1834

MP: 198-199° (150)

[a}D: +4.51°(1.35%, H,0) (150, 150a)

UV: (H,0)213-215sh (3.29), 268 (2.60) (150)

IR: (KBr) 3400, 3210, 2850, 1660, 1590, 1490,
1150, 850, 750 (150)

'H NMR: 60 MHz (DMSO-4y) (150)

13C NMR: (DMSO-4y) 151.2(s), 147.1(s), 139.&s),
122.1(s), 107.6(d, 157.5), 103.8(d, 163.0),
77.1(d, 140.4), 76.5(d, 140.0), 74.1(d, 144.4),
70.1(d, 142.8), 65.1(d, 133.1), 64.4(t, 140.4),
61.2(t, 141.0), 60.5(q, 145.3), 55.8(q, 144.7),
47.5(t, ca. 145), 42.9(q, ca 144), 20.&(t, 129.4)
(150

MS: 384.164 (M*-CH,OH) (150)

Source:
Cactaceae:  Prerocereus gaumeri (150)

C,oH3NO;  195.0892

MP: (HCl) 275-277°(151)

UV: (HCl) (EtOH) 206 (4.58), 227sh (3.84), 271
(2.96), 280sh (2.86) (151)

TH NMR: (HCI) (DMSO-dg) (151)

Source: Synthetic (151)

C,,H,;sNO;  209.1048

MP:  172-174° (CH,Cl,-Ex,0) (152)

(HBr) 213-215° (153)

214-215.5° (EtOH/Et,0) (152)

(HCI) 214-216° (154)

(Salicylate) 155-157° (CH,Cl,/Et,0) (152)
(iPrOH) 230sh (3.90), 273sh (3.20), 282 (3.26)
(152)
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64. ISOANHALIDINE
HO
M
MeO NMe
MeO
65. ANHALAMINE
6.21 255m
Me (o] 286 m
366*
NH
M*‘; Y 5.00 br
3.75 HO 375
5.00
66. ANHALIDINE
6.25 256 m
MeO AN
3.66"
Me O NM:%
375" HO 3.30m
866

Isoquinoline Alkaloids 763

(0.1N HCI) 223sh (3.92), 273sh (3.11), 279
(3.15)(152)
(0.1N KOH) 240sh (3.89), 295 (3.56) (152)
IR: (KBr) 3280, 1605 (152)
'H NMR: 60 MHz (CDCl5) (152)
MS: 209 (M*, 55), 208 (100), 180 (68) (153)
Sources:
Cactaceae:  Lophophora williamsii (5, 153)
Synthetic (152, 153)

C,H,NO, 223.1204
MP: (HCI) 215-218°(153)
MS: 223 (M, 50), 222 (100), 180 (70) (153)
Sources:
Cactaceae:  Lophophora williamsii (5, 153)
Synthetic (153)
C,H;sNO,  209.1048
MP: 186-188° (in vacuum) (155.1)
(HCI) 277-278° (HOAC) (155)
257-258° (156, 153)
(Picrate) 249-249.5° (Vacuum) (155)
UV: (iPrOH) 227sh (3.98), 272 (2.90), 280sh (2.84)
(155)
(0.1N HCI) 225sh (3.92), 270 (2.88), 280sh
(2.70) (155)
(0. IN KOH) 240sh (3.90), 285 (3.38) (155)
IR: (KBr) 3280, 1640, 1585 (155)

IHNMR: 60 MHz (DMSO-dy) (155)
MS: 209 (M1, 55), 208 (100), 180 (68) (153)
Sources:
Cactaceae:  Gymnocalycium gibbosum (5)
Lophophora diffusa (5, 157)
Lophophora williamsii (1, 5, 157, 158)
Synthetic (153, 155)

CoH7;NO;
MP:

223.1204
131-133°(155)
(HCI) 243° (155)
244-245° (159)
(iPrtOH) 227sh (4.06), 272 (2.98), 280sh (2.84)
(155)
(0.1N HCl) 225sh (4.03), 270 (2.95), 277sh
(2.84) (153)
(0. 1N KOH) 240sh (3.97), 285 (3.47) (155)
(HCI) (155)
IR: (KBr) 3530, 1630, 1600 (155, 158)
'HNMR: 60 MHz (DMSO-4,) (155)
(CDCl;) (158)
Sources:
Cactaceae:  Lophophora williamsii (1, 5)
Pelecyphora aselliformis (118, 159, 160)
Stetsonia coryne (5, 118)
Synthetic (155, 161)

uv:
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67. ANHALOTINE (IODIDE)

(ANHALIDINE METHIODIDE)
Me ©
" ON/Me
\Me
H

68. ANHALININE

MeO

Me NH
MeO

69. HYDROCOTARNINE

<

MeO

70. N-FORMYLANHALAMINE

Me NCHO
HO

71. N-FORMYLANHALININE

MeO

NCH
Me O cHO

MeO

72. N-ACETYLANHALAMINE

Me o

13
-_— e
Me N—C-M

HO

Ci;H,0NO,I  365,0483

MP:  219-220° (ExOH/EtOAC) (7)

UV: (MeOH) 272 (2.95), 282sh (2.94) (7)
(dilute HCI) 272 (2.96), 282sh (2.86) (7)
(dilute KOH) 291 (3.48) (7)

IR: (KBr) 2940, 1616, 1595, 1510, 1458, 1295,

1125, 1046, 918, 828 (7)
Source:
Cactaceae:  Lophophora williamsii (5, 7)

C,H;,NO, 223.1204

MP: 61-63°(162)
(HC)) 248-250° (EtOH) (156)
(Picrate) 184-185° (2)
(Methiodide) 211.5-212.5°(2)

Sources:

Cactaceae:  Lophophora williamsii (5, 157, 162)

Synthetic (156)

C,H,sNO, 221.1048

MP: 55°(EtOH) (53)
55.5-56.5° (light petroleum ether) (10)
(HBr) 229° (EtOH) (53)
236-237°(10)

UV: 287(3.23) (163, 164)

MS:' 221 (M™, 70), 220 (100), 205 (19), 178 (100),

163 (19), 148 (10), 77 9), 42 (19) (55)
Sources:

Papaveraceae:  Papaver somniferum (165)

Synthetic (10, 53)

C,,H;sNO, 237.0997
Source:
Cactaceae:  Lophophora williamsii (5, 166)

C;3H;;NO4  251.1153
Source:
Cactaceae: Lophophora williamsii (5, 166)

C;3HyNO  251.1153
Source:
Cactaceae: Lopbophora williamsii (5, 166)

[Vol. 49, No. 5
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73. 6,7-DIMETHOXY-8-HYDROXY-3,4-

DIHYDROISOQUINOLINIUM
INNER SALT
6.20 2.75m
M N
3.82°* o
M NH
3e8* eo 833 brs
74. 2-METHYL-6,7-DIMETHOXY-8-
HYDROXY-3,4-DIHYDROISO-
QUINOLINIUM INNER SALT
610 285m
Me SN
382° @
NM
MeO = a4e5
360 ™ o 840
75. ISOANHALONIDINE
6.35 2.62m
H 305m
4.80
Me NH 430
3.87 MeO H *Me
383* 425q 1424
76. ANALONIDINE
6.21 2.33-3.00
Me \\
365°
M?O NH
373 HO Me
400q 1.284¢

Isoquinoline Alkaloids 765

C,,H,;NO, 207.0892
MP: 159-165°(158)
UV: (EtOH) 336, 422 (158)
(0. 1IN NaOH/EtOH) 290, 346 (158)
(1% HCI/EtOH) 335.5 (158)
(CHCI,) 280 (158)
(dioxane) 276 (158)
IR: (CHCI,) 1695, 1500, 1467, 1377 (158)
'H NMR: (DMSO-4g) (158)
MS: 207 (M) (158)
Source:
Cactaceae:  Lophophora williamsii (158)

C,,H,sNO, 221.1048
MP:  95-104° (158)

UV: (EtOH) 341 (4.26), 425 (3.90) (158)
(0. 1N NaOH/EtOH) 340, 420 (158)
(1% HCVEtOH) 337 (158)
(CHCl;) 345.5, 450 (158)
(dioxane) 340, 448 (158)
IR: (Nujol) 1645-1595 br, 1520 (158)
'HNMR: (DMSO-4y)(158)
MS: 221 (M) (158)
Source:

Cactaceae:  Lophophora williamsii (158)

CLH,,NO, 223.1204

MP:  112-114° (Et,Ofpentane) (152)

(HBr) 209-211° (153)

210.5-212° (EtOH/Et,0) (152)

(HCI) 210-211°(154)

159-160°/218-223° (CH,Cl,/Et,0) (152)

(HBr) (iPrOH) 230sh (3.95), 275sh (3.11), 282

(3.15)(152)

(HBr) (0. 1IN HCI) 225sh (3.95), 274sh (3.11),

280(3.15)(152)

(HBr) (0.1N KOH) 237sh (3.95), 295 (3.54)

(152)

IR: (CHCI;) 3530, 1620, 1590 (152)

'HNMR: 60 MHz (CDCl,) (152)

MS: 223 (M™), 208 (100) (153)

Sources:
Cactaceae: Lopbophora williamsii (5, 153)
Synthetic (152, 153)

Uv:

C,H;NO; 223.1204

MP: 160-161°(167)

161-161.5° (Me,CO) (141)

160° (MeOH/Et,0) (168)
159.5-160° (subl.) (155)

(HCI) 250° (169)

248.5-250° (EtOH/Et,0) (155)
(Picrate) 200.5-201.5° (EtOH) (141)
2C5-208° (169)

(Salicylate) 223-225° (168, 153)
223.5-224.5° (CH,Cl,/Et,0) (152)
(iPrOH) 270 (2.87), 278sh (2.81) (155)
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77. ISOPELLOTINE

6.24 250300
H AN

662
NMe
MeO e
R 354;&21254

78. (*)-PELLOTINE

618 2020
Me
385*

MeO e
388 HO H 'Me
5.90brs 4,20q 1324
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(0.1N HC) 270 (2.79), 278sh (2.72) (155)
(0. 1IN KOH) 245sh (3.84), 286 (3.38) (155)
IR: (KBr) 3520, 1620, 1595, 1295, 1120 (155, 158)
'HNMR: 60 MHz (DMSO-4y) (155)
MS: 223 (M7, 100), 208 (100) (153)
Sources:
Cactaceae: Lophophora diffusa, specific rotation
and stereochemistry unspecified (5, 157)
Lophophora  williamsii, specific rotation and
stereochemistry unspecified (1, 5, 157)
Pachycerens  weberi,  specific  rotation and
stereochemistry unspecified (5, 141)
Stetsomia  coryme,  specific  rotation  and
stereochemistry unspecified (5, 118)
Trichocereus  pachanoi, specific rotation and
stereochemistry unspecified (1, 170)
Synthetic (152, 153, 155, 168)

C,;H;oNO, 237.1360

MP: 131.5-132.5° (C4H¢/Et,0) (113)
(HCI) 212-222°(153)

'HNMR: 60 MHz (CDCl4(113)

MS: 237 M™), 222 (100)(153)

Sources:
Cactaceae:  Lophaphora williamsii (5, 153)
Synthetic (113, 153)

C,HNO; 237.1360
MP: 109-111°(155)
111-112°(1,113)
110-111.5° (petroleum ether) (7)
116° (MeOH/Et,0 (168.2)
(HC}) 240° (6)
243-244° (EtOH) (7, 159)
(Picrate) 167-169° (1,7)
(HI) 125-130°(2)
(Methiodide) 199° (171)
UV: (HCD (EtOH) 230sh (3.99), 271 (2.96), 281sh
(2.85)(7, 155)
(5% HCVEtOH) 271 (2.98), 281sh (2.90) (7)
(5% KOH/EtOH) 281 (3.22), 286 sh (3.21) (7)
IR: (CHCLy)(155)
(HCD (KBr) 2940, 2640, 1615, 1588, 1508,
1432, 1365, 1295, 1260, 1186, 1125, 1035,
1018 (7, 158)
'H NMR: 60 MHz (CDCl,) (7)
(DMSO-dy) (155, 158)
Sources:
Cactaceae: Islaya minor (5)
Lophaphora diffusa (5, 157, 172)
Lophophora williamsii (1, 5, 7, 157, 158)
Pachycereus weberi (6)
Pelecyphora aselliformis (5, 159, 160)
Synthetic (£) (113, 153, 155, 168)
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79. PEYOTINE (IODIDE)

(PELLOTINE METHIODIDE)
MeO (N
O\ Me
Me \Me
HO Me

80. N-FORMYLANHALONIDINE
Me
Me NCHO
HO Me
81. N-FORMYL-0-
METHYLANHALONIDINE
Me
MeO NCHO
MeO Me
82. (+)-0O-METHYLANHALONIDINE
6.45 2.50-3.30
MeO X
387*
NH
&'9‘79.0 N 1.87
MeO H Me
387° 428q 1434d
47
83. O-METHYLPELLOTINE
Me
NMe
Me

Isoquinoline Alkaloids 767

C14H,,NO;1
MP:

379.0639
185-186° (H,0) (7)
200-201° (EtOH/EtOAc) (7)

(MeOH) 271 (2.92), 282sh (2.80) (7)
(dilute HC1) 271 (2.94),, 282sh (2.80) (7)
(dilute KOH) 292 (3.52) (7)

(KBr) 3430, 3050, 2933, 1618, 1595, 1512,
1428 1376, 1294, 1248, 1190, 1130, 1070, 987
™)

Source:

Cactaceae:  Lophophora williamsii (7)

uv:

IR:

C;3H;NO4  252.1153
Source:

Cactaceae: Lophophora williamsii (5, 166)

C4H o NO,  265.1309
Source:

Cactaceae: Lophophora williamsii (5, 166)

C,3H yNO; 237.1360
BP: 140°/(0.05 mm) (173)
150°/(0.07 mm) (174)
(Tartrate) 190-191° (174)
(HBr) 202-204° (H,0) (174)
[a}?®D:  +11.5°( 1, MeOH) (174)
+19.7°(c 11, MeOH) (174)
[a}'®D:  +20.7°(c 11, MeOH) (173)
[a}PD:  +20.6° (1, CHCL,) (174)
+19.3°(c 1, IN HCD) (174)
(Tartrate) +27.0° (¢ 1, MeOH) (174)
(HBr) +16.4° (¢ 1, MeOH) (174)
(EtOH) 207 (4.61), 228sh (3.97), 273 (3.09),
280 (3.11)(174)
'H NMR: 60 or 100 MHz (CDCl,) (174)
ORD: (¢ 0.22, MeOH) [dblo0 + 14°, [dlsgs +23°,
[blgs +512°(pk), {dlags +380%tr), [blysg
+4130°(pk), ([, +2200°er) (174)
(¢ 0.01M, MeOH) [0],05 0, {6175 + 165, [61554
+11, [6),5; +2970, [6},,; +1210, {615
+29730 (174)
X-RAY: (174)
Sources:
Cactaceae:  Lophophora williamsii (5, 173)
Synthetic (174)

MP:

Uv:

CD:

C,4H; NO;
MS:

251.1516
251 (M™, 0.5), 236 (100), 220 (23), 206 (30),
(172, 175)
Sources:
Cactaceae: Lophophora diffusa (5, 172)
Lophophora williamsii (5)
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84. (—)-ANHALONINE

6.24 \isoa:so

84a. (*)-ANHALONINE

6.49
MeO
3.78
NH
9\/ o Me
596 156 d
5.02 e

85. (—)-LOPHOPHORINE

6.24 2.60-3.30
SN

]

0 H “Me
5954 415q 1384
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C,H;;NO, 221.1048

MP: 83-84° (Et,O/petroleum ether) (174)
84-85° (petroleum ether) (7)

(HCl) 258-259° (174)
260-261° (EtOH) (7)

(HBr) 270-271° (H,0) (174)
(Picrate) 164-166° (7)
(Tartrate) 200-201° (174)

[a}bse9  —62°(7)

[a}®D: —56°( 2.7, CHCly) (176)

[a)5 —111°(D)

[a}?555,: —187°(c0.78, CHCl5) (7)

[a}®’D:  —54°( 1, CHCly) (174)

—30° (HBr) (¢ 1, H,0) (174)
—40° (HCD) (¢ 1, 50% EtOH) (174)
—33° (Tartrate) {c 1, H,O) (174)

UV: (EtOH) 277 (2.96), 285sh (2.92) (7)

IR: (HCH (Nujol) 2940, 1640, 1440, 1380, 1300,
1204, 1138, 1088, 1028 (7)

'HNMR: 60 MHz (CDCl,) (7)

MS: 221 (10), 220 (7.2), 206 (100), 192 (3.7), 191
(6), 176 (1), 161(1.5), 147 (1.1), 133(1.9), 118
(1.1), 104 (2.1), 103.5(1.3), 91(1.6), 77 (1.8),
65 (1.5), 63 (1.2), S1(1.6), 39(1)(174)

ORD: (¢ 0.22, MeOH) [$l,0 —94°, [blsgo — 137°,
[¢]288 - 1130°(tr), {¢]252 _754°(Pk), [d’)z;o
—6790°%(tr) (174)

CD: (c0.01M, MeOH) [81,00 0, {81250 —463, [81256
0, (81,4, +2110, {81554 0, {0104 —6640 (174)

X-RAY: (174)

Sources:

Cactaceae: Gymnocalycium leeanum (5)
Lophophora williamsii (1,5, 7, 157)
Trichocereus terscheckii (5)

Synthetic (174)

C,,H;sNO, 221.1048

MP: (HCI) 262-264° (MeOH) (174)

UV: (EtOH) 214 (4.68), 250sh (3.43) 277 (2.99),
286sh (2.94) (174)

TH NMR: 60 or 100 MHz (DMSO-dy) (174)

Source: Synthetic (174)

C,5H;-NO;  235.1204

BP: 140-145°/(0.05 mm) (1)

MP: (HCI) 233-235.5° (EtOH) (7, 177)
236-237° (EtOH) (174)
(Picrate) 162-164° (7)
162-163° (1)
(Methiodide) 223° (171)

[a}550: —62°(7)

[aPbue —111°(7)

[a}?5550: —187°(c0.78, CHCl,) (7)

[a}PD:  —46.8°(c 5, CHCly) (174, 171)
(HCl) —15.6° (¢ 1, H,0) (174)
—16.3° (c 4, H,0) (176)

UV: (EtOH) 276 (2.95), 284sh (2.91) (7)
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85a. (*) LOPHOPHORINE

652

MeO

381

NMe

Q 290
Lo H™ "Me
5.98 455q 1584
6.04 765

86. N-FORMYLANHALONINE

Me
NCHO
\—-—o Me
87. (+)-N-ACETYLANHALONINE
Me g—me
N —
O
\/O Me
88. LOPHOTINE (IODIDE)
MeO. | °
eN ~Me
\ \Me
o Me
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Isoquinoline Alkaloids 769

IR: (HC]) (CHCL;) 2940, 2370(broad), 1640, 1500,
1430, 1365, 1138, 1040, 948 (7)

IHNMR: 60 MHz (CDCl,) (7)

MS: (HCI) 235 (2.5), 234 (3.0), 220 (100), 205 (5.0),
192 (3.8), 175 (1.4), 162 (0.7), 161 (0.6), 160
(0.4), 159(0.5), 147 (2.0), 131(0.8), 118(1.3),
110 (2.6), 109.5 (2.0), 91 (1.6), 77 (1.6), 151
(1.3), 42 (2.0), 36 (2.4) (174)

ORD: (¢ 0.2, MeOH) {dl,5, —72°, [blsge —100°,
[¢]237 —814°(tr), {¢]253 + 175°(Pk)y [¢]230
—10,180%tr) (174)

CD: (c0.009M, MeOH) 61,440, [81,75 —605, {8156,
0, [0),45 +2930, {81,535 0, {61,,5 —9310, {01,1¢
0(174)

Sources:

Cactaceae:  Gymnocalycium gibbosum (5)
Gymnocalycium leeanum (5)

Lophophora diffusa (5, 157, 172)

Lophophora williamsii (1, 5,7, 157, 158, 177)
Synthetic (174)

Cy;H,,NO,  235.1204

MP: (HBr) 221-222° (EtOH) (174)

UV: (HBr) (EtOH) 211 (4.63), 250sh (3.47), 278
(3.03), 286sh (2.98) (174)

IH NMR: (HBr) 60 or 100 MHz (DMSO-dy) (174)

BCNMR: (14)

Source: Synthetic (174)

C;H sNO4  249.0997
Source:
Cactaceae:  Lophophora williamsii (5, 166)

C4H,,NO, 263.1153
MP: 151.5-153°(177)
[0} 5ge:  +206°(177)

Sources:
Cactaceae:  Lophophora williamsii (5, 166, 177)
Synthetic (177)

C4H,oNO,1  377.0483

MP: ~ 240-242° (EtOH/EtOAc) (7)

UV:  (MeOH) 276 (3.04), 285sh (2.95) (7)
(dilute HCD) 276 (3.06), 286.5sh (2.97) (7)
(dilute KOH) 276 (3.15), 286.5sh (3.09) (7)

IR: (KBr) 3430br, 2936, 1640, 1510, 1430, 1325,
1145, 1039, 1000br, 818 (7)



770 Journal of Natural Products

89. (—)-PEYOPHORINE
Me!

90. PEYOXYLIC ACID

6.60 286-3.10

Mﬁ 3.40-362
382
Me NH

a8s* H "COOH
HO .

91. O-METHYLPEYOXYLIC ACID

6.70 2.88-310

:::: [ I 1 342-385
382"

)
384* Me H OOH

388* 5.01

92. 1-METHYL-6,7-DIMETHOXY-8-
HYDROXY-3,4-DIHYDROISO-

QUINOLINE
802 2.49-290
Me 350-3.72
380"
Me 2 N
388" H Me
283

93. 1,2-DIMETHYL-6,7-
DIMETHOXY-8-HYDROXY-3,4-
DIHYDROISOQUINOLINIUM
INNER SALT

M
]
o0 Me

[Vol. 49, No. 5

Source:

Cactaceae:  Lophophora williamsii (5, 7)

C4H o(NO;  249.1360
MP: (Ethiodide) 203-204° (177)
(Picrate) 155-156° (177)
[a}’,55: (Ethiodide) —232° (¢ 0.52, H,0) () (177)
MS: 234 (M*-CHj;, 100)(177)
Source:
Cactaceae:  Lophophora williamsii (5, 166, 177)
Synthetic (177)

C,HsNOs  253.0946
MP: 237-238° (dec.) (MeOH/Me,CO) (178)
IR: (KBr) 1625, 1600, 1575 (178)
'H NMR: 100 MHz (D,0) (178)
Sources:
Cactaceae:  Lophophora williamsii (5, 178)
Synthetic (178)

C;H,NO;  267.1102

MP: 238-240° (dec.) (179)

'H NMR: (D,0) (179)

Sources:
Cactaceae:  Lophophora williamsii (179)
Synthetic () (179)

C,HsNO; 221.1048

MP: 173-175° (C¢gHg/CHClL,) (178)

UV: (EtOH) 324, 408 (158)
(0. IN N2OH/EtOH) 280sh, 320, 404 (158)
(1% HCIVEtOH) 321.5 (158)
(CHCIl;) 270 (158)
(dioxane) 268 (158)

TH NMR: 100 MHz (CDCl,) (178)

MS: 221(100), 206 (60) (178)

Sources:
Cactaceae: Lophophora williamsii (158)
Synthetic (178)

C;3H;;NO;  235.1204

UV: (EtOH) 344, 428 (158)
(0. 1N NaOH/EtOH) 290, 338, 419 (158)
(dioxane) 341, 450 (158)

Source:
Cactaceae:  Lophophora williamsii (158)
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94. PEYORUVIC ACID

8.57 290-314
Me 3.20-380
3.79°
NH
Me
385 HO Me OOH

187

95. O-METHYLPEYORUVIC ACID

6.54 287-3.10

Me 320-358

3.80°

Me
384°

NH

s

MeO Me COOH
390* 184

96. PEYOGLUTAM
MeO.

ke

97. MESCALOTAM

el L

98. WEBERINE

383°
MeO 3a2m
Me \\
386° "
NMe
MeO 29
388° MeO 420brs
390°
99. (*)-LOPHOCINE
658

Me of ¢<-Bu at 044 and o0ss
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C3H;NOs  267.1102

MP:  233-234° (dec.) (MeOH) (178)

IR: (KBr) 1640, 1600, 1565 (178)

'H NMR: 100 MHz (D,0)(178)

Sources:
Cactaceae:  Lophophora williamsii (5, 178)
Synthetic (178)

C4HoNOs 281.1258

MP:  245-246° (dec.) (179)

HNMR: (D,0)(179)

Sources:
Cactaceae; Lophophora williamsii (179)
Synthetic (£) (179)

C4HsNO4  263.1153

MP: 217-219°(166)

IR: 3300, 1675 (166)

MS: 263 (166)

Sources:
Cactaceae:  Lophophora williamsii (5, 166)
Synthetic (166)

CisHNO, 277.1309

IR: 1675 (166)

MS: 277 (166)

Sources:
Cactaceae: Lophophora williamsii (5, 166)
Synthetic (166)

C.H,NO, 267.1465

MP: (HC)) 164-165° (EtOAc) (6, 180)

UV: (HCD (H,0) 205 (4), 223sh (3.5), 282 (2.9),

292sh (2.8) (6)

(HCI) (KBr) 2830, 2540, 1415, 1360, 990, 900

(6, 180)

'H NMR: (HCl) 80 MHz (CDCl,) (6)

MS: 267 (90), 266 (96), 236 (100), 224 (96), 209
(93), 183 (17)(6)

Sources:
Cactaceae:Pachycereus weberi (5, 6)
Pachycereus pringlei (5, 36)

IR:

CyoH4oN,O4  492.2978

MP: 194-196° (Me,CO) (142)

UV: (MeOH) 230 (4.55), 275 (3.83), 287 (3.88), 338
(3.88) (142)

IR: (CHCL,) 1580, 1465, 1280 (142)

!HNMR: 100 MHz (CDCl,) (142)

X-RAY: (142)

Source:
Cactaceae:  Lophocereus schottii, probably an
artifact (142)
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Botanical Sources of Simple Isoquinoline Alkaloids
Alangiaceae Lophophora williamsii
Alangium lamarckii Anhalamine (65)
Salsoline (34) Anhalidine (66)
Annonaceae Anhalinine (68)
Annona reticulata Anhalonidine (76)
Salsolinol (17) (—)-Anhalonine (84)
Berberidaceae Anbhalotine (Iodide) (67)
Berberis oblonga Isoanhalamine (63)
Isocorypalline (10) Isoanhalidine (64)
Cactaceae Isoanhalonidine (75)
Backebergia militaris Isopellotine (77)
Backebergine (29) (—)-Lophophorine (85)
Dehydroheliamine (28) Lophotine (Iodide) (88)
Dehydrolemaireocereine (26) Mescalotam (97)
Heliamine (13) (+)-0-Methylanhalonidine (82)
Isobackebergine (27) O-Methylpellotine (83)

Lemaireocereine (24)
N-Methylheliamine (14)
Carnegiea gigantea
(*)-Arizonine (44)
(*)-Carnegine (41)
Dehydroheliamine (28
Dehydrosalsolidine (47)
(+)-Gigantine (58)
Heliamine (13)
(*)-Salsolidine (40)
Dolichothele longimamma
(—)-Longimammamine (7)
Longiamammatine (2)
Longimammidine (6)
Longimammosine (1)
Dolichothele uberiformis
(—)-Longimammamine (7)
Longimammatine (7)
Uberine (8)
Echinocerens merkerii
Salsoline (34)
Gymnocalycium gibbosum
Anhalamine (65)
(—)-Lophophorine (85)
Gymnocalycium leeanum
(—)-Anhalonine (84)
(—)-Lophophorine (85)
Islaya minor
Corypalline (11)
(%)-Pellotine (78)
Lophocereus australis
(*)-Pilocereine (54)
Lophophora diffusa
Anhalamine (65)
Anhalonidine (76)
(—)-Lophophorine (85)
O-Methylpellotine (83)
(*)-Pellotine (78)
Lophocereus gatesii
(*)-Pilocereine (54)
Lophocereus schottii
Lophocerine (51)
(%)-Lophocine (99)
(£)-Pilocereine (54)

O-Methylpeyoxylic Acid (91)
0-Methylpeyoruvic Acid (95)
N-Acetylanhalamine (72)
(+)-N-Acetylanhalonine (87)
N-Formylanhalamine (70)
N-Formylanhalinine (71)
N-Formylanhalonidine (80)
N-Formylanhalonine (86)
N-Formyl-0-methylanhalonidine (81)
(%)-Pellotine (78)
(—)-Peyphorine (89)
Peyoglutam (96)
Peyoxylic Acid 90)
Peyoruvic Acid 94)
Peyotine (Iodide) (79)
6,7-Dimethoxy-8-hydroxy-3,4-dihydro-
isoquinolinium inner salt (73)
2-Methyl-6,7-dimethoxy-8-hydroxy-3,4-
dihydroisoquinolinium inner salt (74)
1-Methy!-6,7-dimethoxy-8-hydroxy-3,4-
dihydroisoquinoline (92)
1,2-Dimethyl-6,7-dimethoxy-8-
hydroxy-3,4-dihydroisoquinolinium
inner salt (93)
Pachycereus marginatus
(£)-Pilocereine (54)
Pachycereus pecten-aboriginum
(*)-Arizonine (44)
(*)-Carnegine (41)
Heliamine (13)
Isosalsoline (36)
(*)-Salsolidine (40)
Salsoline (34)
Pachycereus pringlei
Heliamine (13)
Lemaireocereine (24)
Tehaunine (56)
Tehaunine-N-Oxide (57)
Weberine (98)
Pachycereus tehauntepecanus
Tehaunine (56)
Tepenine (45)
Pachycereus weberi
Anhalonidine (76)
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Heliamine (13)
Lemaireocereine (24)
N-Methylheliamine (14)
Nortehaunine (55)
(%)-Pellotine (78)
Tehaunine (56)
Weberidine (4)
Weberine (98)

Pelecyphora aselliformis
Anhalidine (66)
(*)-Pellotine (78)

Pilosocereus guerreronis
N-Methylheliamine (14)

Pterocereus gaumert
( —)-Deglucopterocereine (59)
Deglucopterocereine N-oxide (60)
(—)-Pterocereine (61)

Stetsonia coryne
Anbhalidine (66)
Anhalonidine (76)

Trichocereus pachanoi
Anhalonidine (76

Trichocereus terscheckii
(—)-Anhalonine (84)

Chenopodiaceae

Bienertia cycloptera
(*)-Salsolidine (40)

Corispermum leptopyrum
(=)-Salsolidine (40)
Salsoline (34)

Salsola arbuscula
( £)-Salsolidine (40)
(—)-Salsolidine (39)
Salsoline (34)
(+)-Salsoline (33)

Salsola kali
( £)-Salsolidine (40)
Salsoline (34)

Salsola richter
( =)-Salsolidine (40)
(—)-Salsolidine (39)
Salsoline (34)
(+)-Salsoline (33)

Salsola ruthenica
(£)-Salsolidine (40)
Salsoline (34)

Salsola soda
(*)-Slasolidine (40
Salsoline (34)

Haloxylon articulatum
(%)-Carnegine (41)
(+)-N-Methylisosalsoline (37)

Euphorbiaceae

Euphorbia myrsinites

1-Methyl-3-carboxy-6-hydroxy-1,2,3,4-
tetrahydroisoquinoline (3)
Fumariaceae

Corydalis ambigua
(+)-N-Methylisosalsoline (37)

Corydalis aurea
Corypalline (11)

Corydalis cava

Menacheryeral.: Isoquinoline Alkaloids

Hydrohydrastinine (15)
Corydalis ophiocarpa
Corypalline (11)
Pycnarrhine (30)
Corydalis pallida
Corypalline (11)
Corydalis stricta
Corypalline (11)
Isocorypalline (10)
N-Methylcorypalline (Iodide) (12)
Pycnarrhine (30)
Corydalis tuberosa
Hydrohydrastinine (15)

Leguminosae

Acacia concinna
(+)-Calycotomine (49)

Albagi pseudalbagi
(*)-Salsolidine (40)

Calycotome spinosa
(*)-Calycotomine (50)
(+)-Calycotomine (49)

(*)-Salsolidine (40)
Salsoline (34)

Cytisus proliferus
(+)-Calycotomine (49)

Desmodium cephalotes
(%)-Salsolidine (40)

Desmodium tiliaefolium
(*)-Salsolidine (40)

Salsoline (34)

Genista purgans

(+)-Calycotomine (49)
(+)-Salsolidine (38)
(*)-Salsolidine (40)

Salsoline (34)

Mucuna andreana
(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4-

tetrahydroisoquinoline (16)

Mucuna deeringiana

(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4-
tetrahydroisoquinoline (16)

(—)-1-Methyl-3-carboxy-6,7-dihydroxy-
1,2,3,4-tetrahydroisoquinoline (18)

Mucuna holtoni
(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4-

tetrahydroisoquinoline (16)

Mucuna mutisiana
(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4-
tetrahydroisoquinoline (16)

Mucuna pruriens
(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4-

tetrahydroisoquinoline (16)

Mucuna sloanei

(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4-
tetrahydroisoquinoline (16)

Mucuna urens

(—)-3-Carboxy-6,7,-dihydroxy-1,2,3,4-
tetrahydroisoquinoline (16)

Stizolobium bassfoo

1-Methyl-3-carboxy-6,7-dihydroxy-
1,2,3,4-tetrahydroisoquinoline (20)

773
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(—)-3-Carboxy-6,7-dihydroxy-1,2,3,4- Hydrocotarnine (69)
tetrahydroisoquinoline (16) Ranunculaceae
Menispermaceae Nigella sativa
Pycnarrbena longifolia Nigellimine N-oxide (31)
Pycnarrhine (30) Thalictrum dasycarpum
Monimiaceae Corypalline (11)
Doryphora sassafras Thalictrum dioicum
Corypalline (11) N-Methylheliamine (14)
Hedycarya bandouinii Thalictrum polygamum
Hedycarine (48) N-Methylheliamine (14)
Musaceae Thalictrum revolutum
Musa paradisiaca 2-Methyl-6,7-dimethoxyisoquinolinum
Salsolinol (17) chloride (32)
Nymphaeaceae Thalictrum rugosum
Nelumbo nucifera Corypalline (11)
N-Methylheliamine (14) Rhamnaceae
Papaveraceae Ziziphus amphibia
Papaver bracteatum (—)-Amphibine-I (52)
Corypalline (11) Scerculiaceae
N-Methylheliamine (14) Theobroma cacao
Papaver somniferum Salsolinol (17)
ACKNOWLEDGMENTS

38}

This compilation was achieved in connection with NSF grant CHE-8511984.

LITERATURE CITED

J. Lundstrém, in: “The Alkaloids,” Vol. XXI, Ed. by A. Brossi, Academic Press, New York,
1983, p. 255.

L. Reti, in: “The Alkaloids,” Vol. 4, Ed. by R.H.F. Maaske, Academic Press, New York, 1954,
p-7.

M. Shamma, “The Isoquinoline Alkaloids,” Academic Press, New York, N.Y., 1972.

G.A. Cordell, “Introduction to Alkaloids,” Wiley-Interscience, New York, N.Y., 1981.

R. Mata and J.L. McLaughlin, Rev. Latinoamer. Quim., 12, 95 (1982).

R. Mata and J.L. McLaughlin, Phytochemistry, 19, 673 (1980).

G.]. Kapadia, N.J. Shah, and T.B. Zalucky, J. Pbarm. Sci., 57, 254 (1968).

H.R. Schiitte and G. Seelig, Liebigs Ann. Chem., 730, 186 (1969).

R.L. Ranieri and J.L. McLaughlin, J. Org. Chem., 41, 319 (1976).

F.L. Pyman and F.G.P. Remftry, J. Chem. Soc., 101, 1595 (1912).

J.S. Buck, J. Am. Chem. Soc., 56, 1769 (1934).

F. Schenker, R.A. Schmidt, T. Williams, and A. Brossi, J. Heterocycl. Chem., 8, 665 (1971).
L. Helfer, Helv. Chim Acta., 7, 945 (1924).

R. Mata, C.J. Chang, and J.L. McLaughlin, Phytachemistry, 22, 1263 (1983).

P. Miiller and H.R. Schiitte, Z. Naturforsch., B23, 491 (1968).

M. Tomita, S. Matsumura, Y. Sasaki, and E. Kinoshita, J. Pharm. Soc. Japan, 79, 329 (1959).
J.M. Bobbitt, J.M. Kiely, K.L. Khanna, and R. Ebermann, J. Org. Chem., 30, 2247 (1965).
C.B. Clarke and A.R. Pinder, J. Chem. Soc., 1967 (1958).

R.L. Ranieri and J.L. Mclaughlin, Lioydia, 40, 173 (1977).

J. Arthur F. de Silva, N. Strojny, and N. Munno, J. Pharm. Sci., 62, 1066 (1973).

21. H. Ishii, K. Hosoya, T. Ishikawa, E. Ueda, and J. Haginiwa, J. Pharm. Sec., Japan, 94, 322
(1974).

22. J.M. Bobbitt, D.N. Roy, A. Marchand, and C.W. Allen, J. Org. Chem., 32, 2225 (1967).

23. H.G. Theuns, E.J. Vlietstra, and C.A. Salemink, Phytochemistry, 22, 247 (1983).

24. O. Hoshino, K. Ohyama, M. Taga, and B. Umezawa, Chem. Pharm. Bxll., 22, 2587 (1974).

25. A. Karimov, M.V. Telezhenetskaya, K.L. Lutfullin, and S. Yu. Yunusov, Khim. Prir. Soedin., 530
(1975); Chem. Natural Compd. (Engl. Transl.), 11, 563 (1975).

26. L.J. Fransisca Mary, H. Suguna, S. Rajeswari, and B.R. Pai, Indian J. Chem., 15B, 182 (1977).

27. T.Irgashev, L A. Iscailov, D. Batsurén, and M.S. Yunusov, Khim. Prir. Seedin., 490 (1983); Chem.
Natural Compd. (Engl. Transl.), 19, 461 (1983). »

28. A. Brossi, J. O'Brien, and S. Teitel, Org. Prep. Proc., 2, 281 (1970).



Sep-Oct 1986} Menacheryes4l.:  Isoquinoline Alkaloids 775

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.
57.
58.
59.

60.
61.
62.
63.

64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.

75.
75a.

76.
77.
78.

R.H.F. Manske, Can. J. Res., 15B, 159 (1937).

R.H.F. Manske, Can. J. Res., 18B, 80 (1940).

C.R. Chen, J.L. Beal, R.W. Doskotch, L.A. Mitscher, and G.H. Svoboda, Linydia, 37, 493
(1974).

S.M. Kupchan and A. Yoshitake, J. Org. Chem., 34, 1062 (1969).

G.D. Pandey and K.P. Tiwari, Indian J. Chem., 18B, 544 (1979).

C. Tani, N. Nagakura, and C. Kuriyama, J. Pharm. Soc. Japan, 98, 1658 (1978).

W.N. Wu, J.L. Beal, and R.W. Doskotch, J. Nat. Prod., 43, 143 (1980).

R. Mata and J.L. McLaughlin, Planta Med., 38, 180 (1980).

S. Pummangura, J.L. McLaughlin, D.V. Davis, and R.G. Cooks, J. Nat. Prod., 45, 277 (1982).
E.E. Smissman, J.R. Reid, D.A. Walsh, and R.T. Borchardt, J. Med. Chem., 19, 127 (1976).
S. Ruchirawat, M. Chaisupakitsin, N. Patranuwatana, J.L. Cashaw, and V.E. Davis, Synth. Com-
mun., 14, 1221 (1984).

D.W. Hughes, H.L. Holland, D.B. Maclean, Can. J. Chem., 54, 2252 (1976).

R. Mata and J.L. McLaughlin, J. Pharm. Sci., 69, 94 (1980).

J. Strémbom and J.G. Bruhn, Acta Pharm. Suec., 15, 127 (1978) (Eng); Chem. Abstr., 89,
126107w (1978). .

M. Shamma and A.S. Rothenberg, Lisydia, 41, 169 (1978).

F.L. Pyman, J. Chem. Soc., 95, 1266, 1273 (1909).

L.R.C. Bick, J.B. Bremner, M.P. Cava, and P. Wiriyachitra, Ausr. J. Chem., 31, 321(1978).
N.R. Ferrigni, S.A. Sweetana, J.L. McLaughlin, K.E. Singleton, and R.G. Cooks, J. Nat. Prod.,
47, 839 (1984).

J.E. Lindgren and J.G. Bruhn, Lisydia, 39, 464 (1976).

T.H. Yang and C.M. Chen, J. Chin. Chem. Soc. (Taipei), 17, 54 (1970) (Eng); Chem. Abstr., 73,
99072s (1970).

H.Y. Hsu and Y.P. Chen, Hererocycles, 3, 265 (1975).

M. Shamma, J.L. Moniot, and P. Chinnasamy, Heterocycles, 6, 399 (1977).

G.D. Pandey and K.P. Tiwari, Po/. J. Chem., 53, 2159 (1979).

E. Spith and P.L. Julian, Chem. Ber., 64, 1131 (1931).

W. Schneider and B. Miiller, Liebigs Ann. Chem., 615, 34 (1958).

L.H. Briggs, L.D. Colebrook, H.M. Fales, and W.C. Wildman, Anal. Chem., 29, 904 (1957).
G. Habermehl, J. Schunck, and G. Schaden, Liebigs Ann. Chem., 742, 138 (1970).

E.A. Bell, J.R. Nulu, and C. Cone, Phytochemistry, 10, 2191 (1971).

A. Brossi, A. Focella, and S. Teitel, Helv. Chim. Acta, 55, 15 (1972).

L. Chafetz and T.M. Chen, J. Pharm. Sci., 63, 807 (1974).

K. Saito, H. Obata-Sasamoto, S.I. Hatanaka, H. Noguchi, U. Sankawa, and A. Komamine,
Phytochemistry, 21, 474 (1982).

R.J. Shah, D.D. Vaghani, and J.R. Merchant, J. Org. Chem., 26, 3533 (1961).

S. Teitel, J. O'Brien, and A. Brossi, J. Med. Chem., 15, 845 (1972).

C. Schopf and H. Bayerle, Liehigs Ann. Chem., 513, 190 (1934).

P. Forgacs, J.F. Desconclois, D. Mansard, J. Provost, R. Tiberghien, J. Tocquer, and A. Touché,
Pl Med. Phytorh., 15 10 (1981).

R.M. Riggin, M.]. McCarthy, and P.T. Kissinger, J. Agric. Food Chem., 24, 189 (1976).

R.M. Riggin and P.T. Kissinger, J. Agric. Food Chem., 24, 900 (1976).

M.E. Daxenbichler, R. Kleiman, D. Weisleder, C.H. VanEtten, and K.D. Carlson, Tetrabedron
Letz., 1801 (1972).

S. Teitel and A. Brossi, Lioydia, 37, 196 (1974).

G. Grethe, H.L. Lee, MR.R. Uskokovi¢, and A. Brossi, Hely. Chim. Acta., 53, 874 (1970).

S. Pummangura and J.L. McLaughlin, J. Nat. Prod., 44, 498 (1981).

M.]J. Bevis, E.J. Forbes, N.N. Naik, and B.U. Uff, Tetrabedron, 27, 1253 (1971).

C. Ordaz, N.R. Ferrigni, and J.L. McLaughlin, Phytachemistry, 22, 2101 (1983).

Y. Ban, T. Wakamatsu, and M. Mori, Heterocycles, 6, 1711 (1977).

D.L. Boger, C.E. Brotherton, and M.D. Kelley, Tetrabedron, 37, 3977 (1981).

J. Siwon, R. Verpoorte, T. van Beek, H. Meerburg, and A.B. Svendsen, Phytochemistry, 20, 323
(1981).

J.M. Bobbitt, K.H. Weisgraber, A.S. Steinfeld, and S.G. Weiss, J. Org. Chem., 35, 2884 (1970).
Atta-ur-Rahman, S. Malik, S. Ahmad, I. Chaudhary and Habib-ur-Rehman, Heterocycles, 23, 953
(1985).

J. Wu, J.L. Beal, W.N. Wu, and R.W. Doskotch, J. Nat. Prod., 43, 270 (1980).

N. Proskurnina and A. Orekhov, Bxll. Soc. Chim. Fr., 4, 1265 (1937).

S. Teitel, J. O'Brien, W. Pool, and A. Brossi, J. Med. Chem., 17, 134 (1974).



776

79.

80.
81.
82.

100.
101.
102.

103.
104.
105.

106.
107.

108.

109.
110.
111.
112.
113.

114.
115.
116.
117.
118.
118.a
119.
120.
120a.
121.

122.
123.

Journal of Natural Products [Vol. 49, No. 5

A.P. Orekhov and N.F. Proskurnina, Bu/l. acad. sci. U.R.S.S., Classe sci. math. nat., Sér. chim.,
957 (1936); Chem. Abstr., 31, 5365 (1937).

A. Orekhov and N. Proskurnina, Chem. Ber., 67, 878 (1934).

S. Ghosal and R.S. Srivastava, Phytochemistry, 12, 193 (1973).

M.R. Falco, J.X. de Vries, E. Marchelli, H.C. de Lorenzo, and G. Mann, Tetrabedron, 28, 5999
(1972).

A.P. Orekhov and N. Proskurnina, Kbim. Farm. Prom., (No. 2), 8 (1934); Chem. Abstr., 28, 5460
(1934).

J.M. Bobbitt, A.S. Steinfeld, K.H. Weisgraber, and S. Dutta, J. Org. Chem., 34, 2478 (1969).
S. Agurell, J. Lundstrém, and A. Masoud, J, Pharm. Sci., 58, 1413 (1969).

B. Achari, E. Ali, P.G. Dastidar, R.R. Sinha, and S.C. Pakrashi, Planta Med. Suppl., 5 (1980).
K. Drost-Karbowska, Acts. Pol. Pharm., 34, 421 (1977).

B. Borkowski and K. Drost, Die Pharmazie, 20, 390 (1965).

B. Borkowski, K. Drost, and B. Pasichowa, Acta. Polon. Pharm., 16, 57 (1959); Chem. Abstr., 53,
11533b (1959).

K. Drost, Dissertationes Pharm., 13, 167 (1961); Chem. Abstr., 55, 2271 (1961).

N.U. Rizaev, Kh. R. Rustamov, Kh. I. Muslimov, and K. Khalmatov, Uzb. Kbim. Zb., 11, 66
(1967) (Russ); Chem. Abstr., 68, 6127x (1968).

R. Hegnauer in: “Comparative Phytochemistry of Alkaloids,” Ed. by T. Swain, Academic Press,
London, 1966, p. 211.

S. Naruto and H. Kaneko, Phytochemistry, 12, 3008 (1973).

J.M. Bobbitt, I. Noguchi, H. Yagi, and K.H. Weisgraber, J. Org. Chem., 41, 845 (1976).

C. Carling, F. Sandberg, Acta Pharm. Sue., 7, 285 (1970) (Eng)., Chem. Abstr., 73, 63154f
(1970).

R. Barca, J. Dominguez, and [. Ribas, Anales real soc. espahi. fis y quim. (Madrid), 55B, 717 (1959)
(English summary); Chem. Abstr., 54, 14289f (1960).

T. Kametani and T. Okawara, J. Chem. Soc., Perkin Trans. 1, 579 (1977).

K. Achiwa, Heterocycles, 8, 247 (1977).

N. Proskournina and A. Orekhov, Bull. Soc. Chim. Fr., 6, 144 (1939).

A.R. Battersby and T.P. Edwards, J. Chem. Soc., 1214 (1960).

C. Verchére, D. Rousselle, and C. Viel, Org. Magn. Reson., 11, 395 (1978).

I. Jeto, M. Karva, and K. Tihlarik, Chem. Zvesti, 14, 38 (1960); Chem. Abstr., 54, 22697f
(1960).

J.G. Bruhn and J.E. Lindgren, Lioydia, 39, 175 (1976).

J.G. Bruhn and J. Lundstrém, Lioydia, 39, 197 (1976).

K.T. Poroshin, V.K. Burichenko, I.N. Grigina, and S.B. Davidyants, Dokl. Akad. Nauk Tadzh.
SSR, 9, 22 (1966); Chem. Abstr., 66, 29060t (1967).

S.P. Singh, S.S. Parmar, V.I. Stenberg, and S.A. Farnum, J. Heterocycl. Chem., 15, 541 (1978).
S. Agurell, J.G. Bruhn, and K. Sheth, Biochem. Physiol. Alkaloide, Int. Symp., 4th 1969, 275
(1972) (Eng); Chem. Abstr., T7, 987872 (1972).

S. Ya. Zolotnitskaya and Kh. A. Melkumyan, Biol. Zh. Arm., 22, 21 (1969) (Russ); Chem. Abstr.,
71, 278671 (1969).

S. Ghosal, R.S. Srivastava, S.K. Bhattacharya, and P.K. Debnath, Planta Med., 26, 318 (1974).
S. Ghosal and R.S. Srivastava, J. Pharm. Sci., 62, 1555 (1973).

S. Ghosal and R. Mehta, Phytochemistry, 13, 1628 (1974).

E. Spith and F. Dengel, Chem. Ber., 71, 113 (1938).

S.D. Brown, J.E. Hodgkins, J.L. Massingill, and M.G. Reinecke, J. Org. Chem., 37, 1825
(1972).

E. Spith, Chem. Ber., 62, 1021 (1929).

G. Heyl, Arch. Pharm., 266, 668 (1928).

G. Heyl, Arch. Pharm., 239, 451 (1901).

E. Spith and F. Kuffner, Chem. Ber., 62, 2242 (1929).

S. Agurell, J.G. Bruhn, J. Lundstrém, and U. Svensson, Llsydia, 34, 183 (1971).

Z. Czarnocki, D.B. MacLean, and W.A. Szarek, Chem. Commun., 1318 (1985).

G. Grethe, M. Uskokovic, T. Williams, and A. Brossi, Hely. Chim. Acta., 50, 2397 (1967).
F.L. Weisenborn. Details of isolation and structure elucidation have not been published.

G.J. Kapadia, M.B.E. Fayez, and M.L. Sethi, J. Chem., Chem. Commun., 856 (1970).

R. Mata, “Alkaloids from Lemaireocereus weberi (Coult.) Br. and R. and Carbon-13 NMR of Simple
Tetrahydroisoquinolines,” Ph.D. Dissertation, Purdue University, 1979.

M. El-Tohami, M. Leboeuf, A. Cavé, and T. Sevenet, unpublished results.

A. Brossi and F. Burkhardt, Helv. Chim. Acta., 44, 1558 (1961).



Sep-Oct 1986] Menacheryetal.: Isoquinoline Alkaloids 777

124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134,
135.
136.
137.
138.
139.
140.
141.

142.

143.
144.
145.

146.

147.
148.

149.
150.
150a.
151.
152.

153.
154.
155.
156.
157.
158.

159.
160.
161.
162.
163.

164.

165.
166.
167.
168.
169.
170.
171.
172.
173.
174.

G.L. Guptaand S.S. Nigam, Planta Med., 19, 55 (1971).

E.P. White, New Zealand J. Sci. Tech., 25B, 137 (1944); (Chem. Abstr., 38, 6494 (1944).

E.P. White, New Zealand ]. Sci. Technol., 33B, 38 (1951); Chem. Abstr., 46, 6656g (1952).

A. Chatterjee and N. Adityachaudhury, J. Org. Chem., 27, 309 (1962).

F. Bennington and R.D. Morin, J. Org. Chem., 26, 194 (1961).

A.R. Bartersby and T.P. Edwards, J. Chem. Soc., 1909 (1959).

H.W. Gibson, F.D. Popp, and A. Catala, J. Heterocyc!. Chem., 1, 251 (1964).

D.G. O'Donovan and H. Horan, J. Chem. Soc., C, 2791 (1968).

J.M. Bobbitt and T.T. Chou, J. Org. Chem., 24, 1106 (1959).

M. Tomita, T. Kikuchi, K. Bessho, and Y. Inubushi, Chem. Pharm. Buil., 11, 1477 (1963).

C. Djerassi, T. Nakano, and J.M. Bobbitt, Tetrabedron, 2, 58 (1958).

R. Tschesche, C. Spilles, and G. Eckhardt, Chem. Ber., 107, 1329 (1974).

R. Tschesche, J. Moch, and C. Spilles, Chem. Ber., 108 2247 (1975).

J.M. Bobbitt, R. Ebermann, and M. Schubert, Tetrahedron Letz., 575 (1963).

C. Dijerassi, S.K. Figdor, J.M. Bobbitt, and F.X. Markley, J. Am. Chem. Soc., 79, 2203 (1957).
C. Djerassi, H.W. Brewer, C. Clarke, and L.J. Durham, J. Am. Chem. Soc., 84, 3210 (1962).
C. Djerassi, N. Frick, and L.E. Geller, J. Am. Chem. Soc., 75, 3632 (1953).

C. Djerassi, C.R. Smith, S.P. Marfey, R.N. McDonald, A.J. Lemin, S.K. Figdor, and H. Es-
trada, J. Am. Chem. Sec., 76, 3215 (1954).

M.C. Wani, J.B. Thompson, H.L. Taylor, M.E. Wall, R.W. Miller, and A.T. McPhail, J. Chem.
Res., Synop (M), 15, 301 (1980).

L.G. West, J.L. McLaughlin, and W.H. Earle, Phytochemistry, 14, 291 (1975).

A. Brossi and S. Teitel, Helv. Chim. Acta, 53, 1779 (1970).

H. Hara, A. Tsunashima, H. Shinoki, O. Hoshino, and B. Umezawa, Heterocycles, 17 (special
issue), 293 (1982).

S. Pummangura, Y.A.H. Mohamed, C.J. Chang, and J.L. McLaughlin, Phytachemistry, 21, 2375
(1982).

J.E. Hodgkins, S.D. Brown, and J.L. Massingill, Tetrabedron Letz., 14, 1321 (1967).

G.J. Kapadia, G.S. Rao, M.B.E. Fayez, B.K. Chowdhury, and M.L. Sethi, Chem. Ind. (London),
1593 (1970).

A.M. Choudhury, Chem. Ind. (London), 578 (1971).

Y.A.H. Mohamed, C.J. Chang, and J.L. McLaughlin, J. Naz. Prod., 42, 197 (1979).

P. Kerekes, P.N. Sharma, A. Brossi, and J.L. McLaughlin, J. Nat. Prod., 48, 142 (1985).

A. Brossi and 8. Teitel, J. Chem. Soc. Chem. Commun., 1296 (1970).

A. Brossi, F. Schenker, R. Schmidt, R. Banziger, and W. Leimgruber, Helv. Chim. Acta, 49, 403
(1966).

J. Lundstrom, Acta Chem. Scand., 26, 1295 (1972).

G.P. Basmadjian, S.F. Hussain, and A.G. Paul, Lioydia, 41, 375 (1978).

A. Brossi, F. Schenker, and W. Leimgruber, Hely. Chim. Acta, 47, 2089 (1964).

J.M. Bobbitt and C.P. Dutta, J. Org. Chem., 34, 2001 (1969).

J.S. Todd, Lioydia, 32, 395 (1969).

M. Fujita, H. Itokawa, J. Inoue, Y. Nozu, N. Goto, and K. Hasegawa, J. Pharm. Soc. Japan, 92,
482 (1972).

J.M. Neal, P.T. Sato, and W.N. Howald, Science, 176, 1131 (1972).

J.G. Bruhn and C. Bruhn, Econ. Bot., 27, 241 (1973).

Y. Inubushi and K. Fugitani, J. Pharm. Soc. (Japan), 78, 486 (1958).

E. Spith and F. Becke, Chem. Ber., 68, 501 (1935).

A.N. Bates, J.K. Cooke, L.J. Dry, A. Goosen, H. Kriisi, and F.L. Warren, J. Chem. Soc., 2537
(1957).

L. Lang, M. Barczai-Beke, and D. Beke, Magyar Kem. Folyoirat, 67, 364 (1961); Chem. Abstr., 56,
10205f (1962).

O. Hesse, Ann. Chem. (suppl.), 8, 261 (1872).

G.J. Kapadia and H.M. Fales, J. Chem. Soc., Chem. Commun., 1688 (1968).

E. Spith, Monatsh. Chem., 43, 477 (1922).

M. Takido, K.L. Khanna, and A.G. Paul, J. Pharm. Sci., 59, 271 (1970).

A.G. Paul, Lisydia, 36, 36 (1973).

S. Agurell, Lioydia, 32, 206 (1969).

L. Reti, Fortschr. Chem. Org. Naturst., 6, 242 (1950).

J.G. Bruhn and S. Agurell, Phyrochemistry, 14, 1442 (1975).

E. Spith and J. Bruck, Chem. Ber., 72, 344 (1939).

A. Brossi, J.F. Blount, J. O'Brien, and S. Teitel, J. Am. Chem. Soc., 93, 6248 (1971).



778 Journal of Natural Products [Vol. 49, No. 5

175. H.M. Fales, G.W.A. Milne, and M.L. Vestal, J. Am. Chem. Soc., 91, 3682 (1969).

176. E. Spith and A. Kesztler, Chem. Ber., 68, 1663 (1935).

177. G.J. Kapadia and H.M. Fales, J. Pharm. Sci., 57, 2017 (1968).

178. G.J. Kapadia, G.S. Rao, E. Leete, M.B.E. Fayez, Y.N. Vaishnav, and H.M. Fales, J. Am. Chem.
Soc., 92, 6943 (1970).

179. G.J. Kapadia, G.S. Rao, M.H. Hussain, and B.K. Chowdhury, J. Heteracycl. Chem., 10, 135
(1973).

180. K. Takahashi and A. Brossi, Heterocycles, 129, 691 (1982).

Received 19 Angust 1985



