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Ancistroheynine A, 238-239 
Anesthetic activity..of Cwditerpenoid 

alkaloids, 72 
Angel's trumpet, toxic alkaloids of, 176 
7-Angelyl heliotridine (Rivularine), 

180-181, 183 
7-Angelyl heliotrine, 180-181 
Angustifoline, 246-247 
Anisodamine, 242 
Anorldianine. 87, 119 
Anorldianine 27-N-oxide, 103, 110, 119 
4-Anthranoyllappaconitine 

classification and structure of, 11-12, 
31, 37, 52-53 

plant sources of, 11-12, 29 
Anthriscifolcine A, 19, 31, 41, 58-59 

plant sources of, 19,29 
Anthriscifolcine B, 18, 31, 40, 58-59 

plant sources of, 18, 29 
Anthriscifolcine C, 19, 31, 41, 59-60 

plant sources of, 19, 29 
Anthriscifolcine D, 19-20,31,41-42, 

59-60 
plant sources of, 19-20, 29 

Anthriscifolcine E, 19-20,31,41,59-60 
plant sources of, 19-20, 29 

Anthriscifolcine F, 19-20, 31, 42, 59-60 
plant sources of, 19-20,30 

Anthriscifolcine G, 19, 31, 41, 58-59 
plant sources of, 19, 30 

Antiarrhythmic activity, of 
C1s-diterpenoid alkaloids, 69-72 

Anticholinergic activity, of hyoscyamine 
and scopolamine, 178-179 

Antidesma spp., cyclopeptide alkaloids 
from, 119 

Anti-inflammatory activity, of 
C1s-diterpenoid alkaloids, 72 

Antimalarial isoquinoline and 
naphthylisoquinoline alkaloids, 
IR and Raman spectroscopy of, 
234-239 

A~timicrubial activity, of cyclopeptide 
alkaloids, 133 

Antispasmodial activity, of cyclopeptide 
alkaloids, 133 

Arabica coffee beans, quantification of 
caffeine in, 225 

Aralionine A, 92, 118 
Aralionine B, 92, 118, 119 
Aralionine C, 92, 118 

Araliorhammus spp., cyclopeptide 
alkaloids from, 118 

Argemone oil, 190 
Argemone spp., toxic alkaloids of, 

188-190 
Astragalus spp., toxic alkaloids in, 

158-160, 163-164 
Atropine, 177 
Australine, 160-161, 166-167 
1-epi-Australine, 160-161, 166-167 
1-epi-Australine 2-0-fJ-D­

glucopyranoside, 160-161, 166-167 

Baptisia spp., toxic alkaloids of, 171 
Barbinine, 194 
Benzoylmethyl ecgonine, see Cocaine 
Bcnzylisoquinoline alkaloids, IR and 

Raman spectroscopy of, 239-241 
Berberine, 188 

IR and Raman spectroscopy of, 
233-234 

Biological activity, see Pharmacological 
activity 

Biosynthesis,of cyclopeptide alkaloids, 
130-132 

Bipiperidine alkaloids, 151-154 
Bisnorditerpenoid alkaloids, see 

C1s-Diterpenoid alkaloids 
Black Bean, toxic alkaloids of, 160-161, 

164-169 
Bluebell, see English bluebell 
Bohlmann bands, 219-220 
Brugmansia spp., toxic alkaloids of, 176 
6-0-Butanoylcastanospermine 

(Celgosivir). 168 

Caffeine, 220-227 
Calyslexia septum, toxic alkaloids of, 162 
Calystegines, 159, 162-163, 165-167, 178 
Camas, toxic alkaloids of, 203-205 
Candaline A, 117 
Canthium spp., cyclopeptide alkaloids 

from, 119 
Canthiumine, 92, 119 
Capsaicin,2S1-2S2 
Cardiodine, 249-250 
Cardionidine, 249-250 
Cardiopidine, 249-250 
Cardiopimine, 249-250 
Cardiopine, 249-250 
Cardiopinine, 249-250 
Castanospermine, 160-161, 165-169 
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6-epi-Castanospermine, 160
 
Castanospermum australe, toxic alkaloids
 

of, 160-161, 164-169
 
Ceanothine A, 87, 117
 
Ceanothine B, 88, 117
 
Ceanothine C, 88, 117
 
Ceanothine D, 103, 117
 
Ceanothine E, 92, 117, 131-132
 
Ceanothus spp., cyclopeptide alkaloids
 

from, 117
 
Celandine, medicinal alkaloids of, 239
 
Celgosivir, see
 

6-0-Butanoylcastanospermine
 
Cevanines, 202
 
Cevanine-type steroidal alkaloids,
 

203-205
 
Chamaedrine, 88, 106, 119, 122
 
Chelerythrine, 239-240
 
Chemometrics
 

of caffeine, 225, 227
 
of capsaicin, 252
 
of cocaine, 242
 
of heroin, 232-233
 
of nicotine, 243
 
for piperine, 245
 
of quinine and quinidine, 237
 
of theobromine, 227
 

Chlorogenic acid, 225-226
 
Cholestanes, 201-202
 
Cinchona spp., alkaloids of, 235-236
 
Cinchonidine, 235
 
Cinchonine, 235
 
Clinical signs of poisoning, see Toxicity
 
Cocaine, 233, 241-242
 
Codeine, 229-231, 233
 
Coffee, quantification of caffeine in,
 

225-226
 
Colubrina spp., cyclopeptide alkaloids
 

from, 117
 
Condalia spp., cyclopeptide alkaloids
 

from, 117
 
Condaline A, 92, 107, 124, 125-126, 133
 
Conhydrine, 147-148
 
Conhydrinone, 147-148
 
j-Coniceine. 147-148, 150-151
 
(Rl-H-Coniine, 147-148, 150
 
Conium maculaium, toxic alkaloids of,
 

147-151
 
Consolida spp., C1s-diterpenoid alkaloids
 

from, 5, 30
 
Contortumine, 8, 31, 35, 48-49
 

plant sources of, 8, 27
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Corynantheine, 250-251
 
Cossonidine, 249-250
 
Crenatine A, 92, 116
 
Crooked calf disease, 173
 
Crota/aria spp., toxic alkaloids of,
 

183-186
 
Cyclopamine, 199-202
 
Cyclopeptide alkaloids, from higher
 

plants, 79-135
 
biological activity of,
 

131-135
 
antimicrobial, 133
 
antispasmodial, 133
 
sedative, 134
 

biosynthesis of, 130-132
 
classification of, 80-111
 
introduction to, 79-80
 
natural occurrence of, 111-119
 
newly isolated, 111, 120-124
 
structure elucidation and
 

stereochemistry, 124-126
 
synthesis of, 126-131
 

Cycloposine, 199-200, 202
 
Cynoglossum officinale, toxic alkaloids of,
 

182-183
 
Cytisine, 169-172, 174-176
 

IR and Raman spectroscopy of,
 
227-228
 

Cytisus scoparius, toxic alkaloids
 
of, 171
 

Daechuine 53, 84, 112, 118
 
Daechuine 55, 88
 
Daechuine 56, 82, 112
 
Daechuine 57, 82, 112
 
Daechuine 58, 84, 112
 
Daechuine 5ID, 82
 
Daechuine 526, 82, 112
 
Daechuine 527, 135
 
Datura spp., toxic alkaloids of,
 

176-178
 
N-Deacetylfinaconitine, 23, 31, 44
 

pharmacological activity of, 39,
 
68, 72
 

plant sources of, 23, 27
 
N-Deacetyllappaconitine
 

classification and structure of, 13-14,
 
31-32, 37, 52-53
 

pharmacological activity of, 39, 68,
 
71-73 •
 

plant sources of, 13-14,27-30
 
14-Deacetylnudicaline, 192-194
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N-Deacetylranaconitine
 
classification and structure of, 22-23,
 

31,43
 
pharmacological activity of, 39, 68, 72
 
plant sources of, 22-23, 27, 29
 

2-Deacetyltaxine A, 197
 
Death camas, toxic alkaloids of, 203-205
 
Decaffeination, IR measurement of,
 

226--227
 
5,6-Dehydrolupanine, 170, 172, 174
 
Delavaconine, 6, 31-32, 34, 46
 

plant sources of, 6, 27
 
Delavaconitine, 8, 31, 35, 48-49
 

plant sources of, 8, 27
 
Delavaconitine C, 7-8, 31, 34, 47-48
 

plant sources of, 7-8, 27
 
Delavaconitine 0, 7-8, 31,34,47-48
 

plant sources of, 7-8, 27
 
Delavaconitine E, 8, 31, 35
 

plant sources of, 8, 27
 
Delbine, 21,31,42, 60-61
 

plant sources of, 21, 30
 
Delboxine, 25-26, 30, 31, 44, 66
 

plant sources of, 25-26
 
Delphicrispuline, see Neofinaconitine
 
Delphinium spp., diterpene alkaloids in,
 

191-193
 
Delphinium spp., C1s-diterpenoid
 

alkaloids from, 5, 29-30
 
Deltaline, 192, 194-195
 
14-0-Demethyldelboxine, 25-26, 31, 44,
 

66
 
plant sources of, 25-26, 30
 

Demethyllappaconitine
 
classification and structure of, 12, 31,
 

37,52-53
 
plant sources of, 12, 28
 

14-Demethyltuguaconitine, 25, 32, 44, 65
 
plant sources of, 25, 30
 

Density functional theory (OFT)
 
calculation
 

for anisodamine, 242
 
of opioid isoquinoline alkaloids,
 

232-233
 
for quinine, 236
 
for sanguinarine, 241
 
xanthine, caffeine, and theobromine
 

calculations using, 221, 224-225
 
Deoxo-aralionine A, 93, 117
 
6-Deoxy-6-C-(2,5-dihydroxyhexyl)­


DMDP, 146-147
 
7-Deoxy-6-epi-castanospermine, 160
 

9-Deoxy-6-methoxy-N-succinyl­

deacetylranaconitine
 

classification and structure of, 21-22,
 
32,43
 

plant sources of, 21-22, 27
 
8-Deoxy-14-dehydroaconosine
 

classification and structure of, 7, 32, 34
 
plant sources of, 7, 29
 

1-Deoxyisotaxine B, 197
 
9-Deoxylappaconitine
 

classification and structure of, 11-12,
 
31-32,37,52-53
 

pharmacological activity of, 71
 
plant sources of, 11-12,27-28
 

1-Deoxytaxine B, 196--197
 
Desbenzoyl-aralionine A, 93, 107, 118
 
N-Desmethyl-integerrenine, 93, 117
 
N-Desmethyl-integerrine, 93, 117
 
O-Desmethyl-mucronine 0, 85, 112
 
N-Desmethyl-myrianthine B, 89, 117
 
N-Desmethyl-myrianthine C, 89, 119
 
Devil's trumpet, toxic alkaloids of, 176
 
OFT calculation, see Density functional
 

theory calculation
 
1,4-Dideoxy-l A-imino-D-arabinitol,
 

146--147
 
2,5-Dideoxy-2,5-imino-DL-glycero-D­


manno-heptitol (Homo-DMDP),
 
146-147
 

2,3-Di-epi-australine, 160-161, 166--167
 
6,7-Di-epi-castanospermine, 160
 
Dihydrocapsaicin. 251
 
Dihydromonticamine, 9-10, 32, 36, 49-50
 

pharmacological activity of, 70
 
plant sources of, 9-10, 28
 

Dihydroquinidine. 235-236
 
Dihydroquinine, 235-236
 
Dihydrosanguinarine, 188-190
 
2R,5R-Dihydroxymethyl-3RAR­

dihydroxypyrrolidine (DMDP),
 
146-147
 

Dioicine, 227-228
 
Dioncopeltine A, 237-238
 
Dioncophylline A, 237
 
Dioncophylline C 237
 
Discarenc C, 102, 109, 116, 125
 
Discarene 0, 102, 109, 116, 125-126
 
Discaria spp., cyclopeptide alkaloids
 

from, 116
 
Discarine, 116
 
Discarine A, 88, 116
 
Discarine B, 88, 116, 117, 125-126
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Hepatotoxicity, of pyrrolizidine 
alkaloids, 185-187 

Heroin, 232-233" 
Hispaconitine, 21-22, 32, 43, 

60-61 
plant sources of, 21-22, 27 

Hohenackeridine, 25-26, 32, 44, 66 
plant sources of, 25-26, 30 

Homoamerecine, 89, 117 
Homo-capsaicin, 251 
Homo-dihydrocapsaicin, 251-252 
Homo-DMDP, see2,5-Dideoxy-2,5­

imino-Dl--glycero-Demanno­
heptitol 

Homo-DMDP-7-0-apioside, 146 
Homo-DMDP-7-0-f3-D-xylopyranoside, 

146-147 
Hovenia spp., cyclopeptide alkaloids 

from, 118 
Hovenine A, 89, 118 
Human poisoning, 143-206 

by diterpene alkaloids
 
larkspur, 191-196
 
yew, 196-199
 

by isoquinoline alkaloids, 188-190 
by piperidine alkaloids, 147-151 
by polyhydroxy indolizidine alkaloids 

and related pyrrolizidine and 
nortropane alkaloids, 158-169 

by pyridine alkaloids, 154-157 
by pyrrolidine alkaloids, 146-147 
by pyrrolizidine alkaloids, 179-187 
by quinolizidine alkaloids, 152-154, 

169-176 
by steroidal alkaloids
 

Veratrum alkaloids, 199-202
 
Zigadenus alkaloids, 203-205
 

by tropane alkaloids, 176--179 
Hyacinthacine Bj , 161 
Hyacinthacine c, 161 
Hyacinthoides non-scripta, toxic alkaloids 

of, 146-147, 161 
13-Hydroxylupanine, 246-248 
10-Hydroxyranaconi tine, classification 

and structure of, 32 
10~-Hydroxyranaconitine, see 

Finaconitine 
13-Hydroxysparteine, 246--248 
Hymenocardia spp., cyclopeptide 

alkaloids from, 119 
Hymenocardine, 103, 119 
L-Hyoscyamine, 176-179 

Hyoscyamus niger, toxic alkaloids of, 
176--178 

Hysodricanine A, 97, 112, 115 

Ibogaine hydroxyindolenine, 248-249 
Indole alkaloids, seeMonoterpenoid 

indole alkaloids 
Indolizidine alkaloids, see Polyhydroxy 

indolizidine alkaloids 
Indolizidines, IR spectroscopy of, 219 
Infrared OR) and Raman spectroscopy, 

217-253 
of antimalarial isoquinoline and 

naphthyisoquinoline alkaloids, 
234-239 

of benzylisoquinoline alkaloids, 239-241 
conclusions on, 252-253 
introduction to, 218-219 
of monoterpenoid indole alkaloids, 

248-251 
of natural isoquinoline alkaloid dyes, 

233-234 
of nitrogen bridgehead compounds, 

219-220 
of opioid isoquinoline alkaloids, 

228-233 
of piperidine alkaloids, 244-245 
of protoalkaloids, 251-252 
of purine alkaloids, 220-228 
of pyrrolidine alkaloids, 243-244 
of quinolizidine alkaloids, 246-248 
of tropane alkaloids, 241-242 

Infra-red Band assignments 
of berberine, 234 
of caffeine, 221-223 
of capsaicin, 251-252 
of chelerythrine, 239 
of cocaine, 233 
of codeine, 230-231 
of dioicine, 227-228 
of isotetrandrine, 240 
of lupines, 248 
of monoterpenoid indole alkaloids, 249 
of morphine, 230-233 
of naphthylisoquinoline alkaloids, 

237-238
 
of nicotine, 243-244
 
of noscapine, 230-231
 
of opioid isoquinoline alkaloids,
 

230-231
 
of papaverine, 231-232
 
of piperine, 244-245
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of quinidine, 236
 
of quinine, 236
 
of sanguinarine, 239-241
 
of scopolamine, 242
 
of thebaine, 230-231
 
of theobron1ine, 221-224
 
of theophylline, 221-223
 

Integerrenine, 93, 113, 117, 119
 
Integerressine, 93, 117
 
Integerrimine, 180, 184
 
Integerrine, 93, 117
 
404Hntegerrine type cyclopeptide
 

alkaloids, 92-93, 107
 
Ipomoea spp., toxic alkaloids of, 159,
 

162-167
 
IR spectroscopy, see Infrared and Raman
 

spectroscopy
 
Isolappaconitine
 

classification and structure of, 22-23,
 
32, 43, 62--63
 

pharmacological activity of, 71
 
plant sources of, 22-23, 27-28
 

Isolupanine, 246
 
Isoquinoline alkaloids, 188-190
 

IRand Raman spectroscopy of, 228--233
 
antimalarial alkaloids, 234-239
 
natural isoquinoline alkaloid dyes,
 

233-234
 
opioid alkaloids, 228-233
 

Isotaxine B, 196-197
 
Isotetrandrine, 240-241
 

Jacobine, 182
 
[aconine, 182
 
[ervanines, 202
 
[ervine, 199-200, 202
 
[imson weed, toxic alkaloids of, 176, 178
 
[ubanine A, 84, 113, 114, 115
 
Jubanine B, 84, 113, 114
 
[ubanine C, 94, 107, 114
 

Kiramine, 11, 32, 36
 
plant sources of, 11, 28
 

Kiridine, 16, 32, 38, 55-56
 
plant sources of, 16, 28
 

Kiritine, 16, 32, 39
 
plant sources of, 16, 28
 

Laburnum anagyroides, toxic alkaloids of,
 
171, 174
 

Lamarckinine, 20, 32, 42, 59-60
 
plant sources of, 20, 28
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Lappaconidine, 9-10, 32, 36, 49-50
 
isolation of, 2
 
pharmacological activity of, 71
 
plant sources of, 9-10, 28-29
 
structure of, 2
 

Lappaconine
 
classification and structure of, 9-10,
 

32, 36, 49-50
 
pharmacological activity
 

of,70
 
plant sources of, 9-10, 28
 

Lappaconine-subtype
 
classification and structure of, 36--39,
 

49-56
 
classification of, 3-5, 9-16
 
structure of, 4
 

Lappaconitine
 
classification and structure of, 13-14,
 

32,38,53-54
 
isolation of, 1
 
pharmacological activity of, 3, 39,
 

67-73
 
plant sources of, 13-14, 27-30
 
structure of, 2
 

Lappaconitine-type
 
classification and structure of, 34-35,
 

46-56
 
classification of, 3-5, 6-16
 

Larkspur alkaloids, see Diterpene
 
alkaloids
 

Lasiocarpine, 180-181
 
Lasiodine A, 103, 118
 
Lasiodine B, 91, 118
 
Lasiodiscus spp., cyclopeptide alkaloids
 

from, 118
 
Lentiginosine, 158, 160
 
2-epi-Lentiginosine, 158
 
Leuconine
 

classification and structure of, 17, 32,
 
40, 57
 

plant sources of, 17, 28--29
 
Leuconine-subtypc
 

classification and structure of, 40-42,
 
57-60
 

classification of, 3-5, 17-20
 
structure of, 4
 

Leucostine, 17, 32, 40, 57
 
plant sources of, 17, 28-29
 

Liconosine A, 9, 32, 35, 48-49
 
plant sources of, 9, 28
 

Linearilin, 21, 32, 42-43, 60--61
 
plant sources of, 21, 30
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Livestock poisoning. 143-206
 
by bipiperidine alkaloids,
 

151-154
 
conclusions and outlook on, 206
 
by diterpene alkaloids
 

larkspur, 191-196
 
yew, 196-199
 

introduction to, 144-146
 
by isoquinoline alkaloids, 188-190
 
by piperidine alkaloids, 147-151
 
by polyhydroxy indolizidine alkaloids
 

and related pyrrolizidine and 
nortropane alkaloids, 158-169
 

by pyridine alkaloids, 154-157
 
by pyrrolidine alkaloids, 146-147
 
by pyrrolizidine alkaloids, 179-187
 
by quinolizidine alkaloids, 152-154,
 

169-176
 
by steroidal alkaloids
 

Veratrum alkaloids, 199-202
 
Zigadenus alkaloids, 203-205
 

by tropane alkaloids, 176-179
 
Lobelia beriandieri, toxic alkaloids of,
 

149-151
 
Lobeline, 149
 
Lochnerine, 249-250
 
Locoweeds, 158-160, 163-166, 176
 
Lotusanine B, 102, 110, 112
 
Lotusine A, 95, 112, 118
 
Lotusine B, 98, 108, 112
 
Lotusine C, 98, 112
 
Lotusine D, 95, 112, 118
 
Lotusine E, 85, 112
 
Lotusine F, 82, 112
 
Lotusine G, 95, 107, 112
 
Lupanine, 169-172, 174-176
 

IRand Raman spectroscopy of, 246-247
 
Lupines
 

IR and Raman spectroscopy of,
 
246-248
 

livestock toxicity of, 151-154, 169-175
 
Lupinine, 169-170
 
Lupinus spp., toxic alkaloids of, 151-153,
 

169-175
 
Lycoctonine. 192, 194-195
 

ranaconitine v., 3
 
Lycopsamine. 180-181
 

Ivuihonia beali,medicinal alkaloids of, 240
 
o-Mannosidase. swainsonine inhibition
 

of, 165-166
 

Mass spectrometry (MS), for
 
cyclopeptide alkaloid structure
 
elucidation, 124
 

Matrine, 169-170, 172, 176
 
Mauritine A, 98, 113, 114, 115, 127
 
Mauritine B, 98, 115, 127
 
Mauritine C, 96, 113, 115, 127
 
Mauritine D, 98, 113, 114, 115
 
Mauritine E, 98, 115
 
Mauritine F, 98, 113, 115, 127
 
Mauritine H, 98, 115
 
Mauritine L 98, 108, 115
 
Mauritine K, 98, 109, 115, 122, 133
 
MDL, see 7,8-Methylenedioxy
 

Iycoctonine 
Mechanisms of action, see 

Structure-activity relationships and 
mechanisms of action 

Melochia spp., cyclopeptide alkaloids 
from, 119
 

Melofoline, 89, 119
 
Melonovine A, 89, 112, 119
 
Melonovine B, 89, 119
 
Metarhizium anisopliae, 159
 
N-Methyl-americine, 89, 117
 
N-Methylammodendrine, 151-153, 170
 
N-Methylcalystegine c.. 162
 
N-Methylconiine, 147-148, 150
 
N-Methylcytisine, 170-172, 174
 
7,8-Methylenedioxy Iycoctonine (MDL),
 

192, 194
 
Methyllycaconitine (MLA), 192-195
 
N-(Methylsuccinyl)anthranoyl
 

Iycoctonine (MSAL) alkaloids, 192,
 
194
 

6-0-Methylumbrofine, see Exceconidine
 
Mid-infrared spectroscopy, see Infrared
 

and Raman spectroscopy
 
MLA, see Methyllycaconitine
 
Monocrotaline, 180, 184-186
 
Monoterpenoid indole alkaloids, IR and
 

Raman spectroscopy of, 248-251
 
Monticamine, 14-15,32,38,53-54
 

pharmacological activity of, 70
 
plant sources of, 14-15,28
 

Monticoline, 24, 32, 44, 65
 
pharmacological activity of, 70
 
plant sources of, 24, 28
 

Moreton Bay Chestnut, toxic alkaloids 
of, 160-161, 164-169
 

Morphine, 228-233
 
MS, see Mass spectrometry
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Nummularine E, 93, 113, 115 
Nummularine F, 96, 113 
Nurnrnularine G, 103, 113 
Nummularine H, 85, 113, 118, 135 
Nummularine K, 89, 113-114 
Nummularine M, 93, 113 
Nummularine N, 85, 113 
Nummularine 0, 85, 113 
Nummularine P, 85, 113-114 
Nummularine R, 83,112-113,115 
Nummularine S, 83, 113 
Nummularine SlO, 83, 113 
Nummularine T, 85, 113 

Obovamine, 249 
Obovatine, 249 
Opioid alkaloids, 188-190 

IR and Raman spectroscopy of, 228-233 
Otonecine, 179 
N-Oxides 

of nicotine, 154 
of pyrrolizidine alkaloids, 181-186 

Oxyphylline A, 94, 107, 115, 122 
Oxytropis spp., toxic alkaloids in, 

158-160, 163-164 

Paclitaxel, see Taxol 
Paliurine A, 85, 104, 118 
Paliurine B, 85, 104, 118 
Paliurine C, 85, 104, 118 
Paliurine D, 85, 104-105, 118 
Paliurine E, 83, 104, 112, 118, 126, 129 
Paliurine F, 85, 105, 118 
Paliurine G, 85, 105, 118 
Paliurine H, 86, 105, 118 
Paliurine I, 86, 105, 118 
Paliurus spp., cyclopeptide alkaloids 

from, 118 
Panda spp., cyclopeptide alkaloids from, 

119 
Pandamine, 99, 119 
4(14)-Pandamine type cyclopeptide 

alkaloids, 99, 109 
Pandaminine, 99, 119 
Papaveraceae family, toxic alkaloids of, 

188-190, 228-233 
Papaverine, 229, 231-232 
Para-cyclophanes, synthesis of, 127 
Partial least squares (PLS) 

of caffeine and theobromine, 227
 
of cocaine, 242
 
of heroin, 232-233
 

of nicotine, 243 
of quinine and quinidine, 237 

Paulirine E, synthesis of, 130-131 
PCR, see Principal component regression 
Pepper alkaloids, IR and Raman 

spectroscopy of, 244-245 
Pharmacological activity 

of cyclopeptide alkaloids, 131-135 
antimicrobial, 133 
antispasmodial, 133 
sedative, 134 

of C18-diterpenoid alkaloids, 3, 33, 39, 
67-73 
analgesic, 39, 69 
anesthetic, 72 
antiarrhythmic, 69-72 
anti-inflammatory, 72 

Physostigmine, 195 
Piepunendine A, 9, 32, 35, 48-49 

plant sources of, 9, 28 
Piepunendine 5, 35, 47-48 

plant sources of, 7-8, 28 
!',3-Piperideines, 149, 151 
Piperidine alkaloids, 147-151 

IR and Raman spectroscopy of, 
244-245 

Piperine, 244-245 
Plant alkaloids, IR and Raman 

spectroscopy of, 217-253 
antimalarial isoquinoline and
 

naphthyisoquinoline alkaloids,
 
234-239
 

benzylisoquinoline alkaloids, 
239-241
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