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– quantum theory 94, 95
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– – streptosetin A 102
– UV correction method 102–105
enantioselective reaction
– addition reaction

– – allylic alkylations 174–176
– – asymmetric allylation 178, 179
– – bioactive compounds 177
– – ferrocene ligands 173
– – Henry reactions 177
– – intermolecular C-acylation 174, 175
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– – odd-even carbon effect 199–201
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– – >C=N− group compounds 182
– – >C=C< group compounds 180
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– TS barrier and selectivity prediction
– – B3LYP/6-311+G(d) level theory 188
– – B3LYP/6-31G(d) level theory 187
– – DFT theory 187, 188
– – HF/6-31G(d) theory 186, 187
– – quantum mechanics (QM)/molecular

mechanism (MM) 185
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ethane 241, 242
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– circular dichroism (ECCD) 87
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exciton chirality (contd.)
– – 4-dimethyl amino benzoic acid 90
– – 1,2-diol dibenzoate 87–89
– – 7-oxocholest-5-en-3 𝛽 -ol, chiral acetate of

91
– – (S)-PBA-containing Cu-complex 92, 93
– VCD 108, 109, see also vibrational circular

dichroism (VCD)
exciton coupling 88, 90, 91, 108, 124

f
formestane 16, 17
Friedel–Crafts alkylation 256, 258

g
Gauge-independent-atomic-orbit (GIAO) 34
green chemistry 181–183
griseusins 159

h
Harada–Nakanishi function 94
harpagoside 10
Hatree–Fock (HF) 59
H-bonds 27, 76, 131, 136, 186
Henry reactions 177, 190
hexacyclinol 158
high performance liquid chromatography
(HPLC) 55, 243, 244

(+)-hirsutene 285–287
17 𝛽 H-neriifolin 17, 18
1H NMR 34, 45–47, 51, 144, 242, 267
Huang Min-lon reduction 213
(S)-3-hydroxydihydrofuran-2(3H)-one 108

i
indole alkaloids 232, 256, 303
indole derivatives 233
intrinsic reaction coordinate (IRC) 215
iodotrichlorosilane (ITCS) reagents 213
isoepitaondiol 156
isoschizogaline 134, 135
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k
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m
(S)-(-) malic acid 53
malyngamides 292, 294, 295
mandassion A 99, 100
mandassion B 99, 100
matrix method 153, 154
matrix model 63–77, 132
L-menthol 9

menthyl hydrazine 54
menthyl isocyanate 53
mestanolone 16
2-(2′-methyoxy-1,1′-naphthyl)-3,5-
di-chlorobenzoic acid (MNCB) 49, 50

N-methylacetamide 219
(S)-((4-methyl
cyclohexylidene)methyl)benzene 22

1-methylhexane 243
methyloxirane 124, 125
Michael addition reactions 123, 173
molecular mechanic force field 35
monodentate hosphoramidite 197
morphine 14, 279
Mosher ester 44, 45, 48, 51, 129, 144, 251
Mosher method 44–48, 50, 51, 144
(−)-myrtenal 115, 116

n
naphthalene-1,5-diol 289
nitrines 217, 221
nobilisitine A 158
nonlinear effect, see chirality amplification
nuclear magnetic resonance (NMR), see
carbon-13 NMR

nuclear Overhauser enhancement
spectroscopy (NOESY) 34

nucleophilic addition 177, 208

o
odd–even carbon effect 198–201
oleane-3 𝛽 -ol 13
oligothiophenes 259
optical rotation (OR) 40
– AC assignment 131
– and ECD 144, 145
– quantum theory 131
optical rotatory dispersion (ORD) 25, 83
– AC assignment 131
– – mono-stereogenic center compounds 79
– – poly-stereogenic center compounds 82
– acetonitrile 139
– Brewster model 59
– comprehensive mass 68–70
– det(D) values 73–76
– electronegativity 72
– matrix basis 65–68
– matrix model 63–65, 80, 81
– n-propyl model 69
– quantum theory
– – bezopyrenomycin 60
– – (R)-2-chloropentane 62
– – OR calculation 60
– radius 70, 72
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– substituents 70, 71
– symmetry factor 72, 73
– Van der Waal’s radii 72
optical rotatory dispersion (ORD)
– AC assignment 83
– structural elucidation 77
organocatalytic Michael addition 123
oruwacin 157
1,3,4-oxadiazoles 229, 306
oxidation–coupling reaction 271, 272
7-oxocholest-5-en-3𝛽 -ol, chiral acetate of 91

p
paederoside 10
perdeuteriophenyl-phenyl-sulfoxide 116, 117
L-phenylalanine 148, 151
(-)-N-(1-phenylethyl) aniline 152, 154, 274
1-phenylhexanone 276
Pictet–Spengler cyclization 280
α-pinene 9
β-pinene 9
(R)-2-piperidine-1,1,2-triphenylethanol 185
plakotenin 158
plumericin 156, 157
preussidone 119
psychotripine 99, 100, 135
pyrimidine 220

q
quantum theory 28, 59–65, 80, 94–95, 97,
99, 109–113, 131, 136, 218

r
Raman optical activity (ROA) 23, 27, 36, 107
and 129

– CID spectra 111, 112
– methyloxirane 124, 125
– Raman scattering 27, 110–112
– theoretical vs. experimental spectra 125,

126
Raman scattering 27, 107, 110–112
reduction–coupling reaction 212, 251, 252
regioselective reaction
– 1,2- and 1,4-addition reactions 256, 257
– allenes 257, 258
– cyclization reaction 256
– [5 + 2 + 1] cycloaddition 254
– cycloisomerization 253–255
– Friedel–Crafts alkylation 256, 258, 259
– head-to-tail-type oligothiophenes 259
– reaction routes 252, 253
– reduction–coupling reaction 251
– reductive hydration 252
– zinc carbenoids 258

relative configuration (RC) 3, 31, 82, 98, 129
ring enlargement reaction 253, 258, 260
rosmaridiphenol 156
rotating frame Overhauser enhancement
spectroscopy (ROESY) 34, 135

rotenone 14
rubiginone A2 287–289
rutin 14

s
saccopetrin A 46
schaffnerine 11, 12
(+)-schizandrin 146, 274
Schmidt reaction 236
8,14-seco-oleana-8(26),13-dien-3𝛽-ol 13
Sharpless epoxidation 4, 185, 279
Sharpless oxidation 4, 163, 184, 185
Shiff base ligands 195, 196
Simmons–Smith reaction 258, 262
sodium borohydride 52, 186, 200, 215, 217,
288, 293

solid-supported catalysts 192, 193
spiral chiral catalysts 193, 194
spirocurcasone 98, 99
stereoselective reaction
– conformational study
– – B3LYP/6-31G (d) level energy

optimizations 245–247
– – catalyst structure changes and ee% values

248
– – correct gesture collision 241
– – cyclohexane 242
– – energy difference and R% percentages

249, 250
– – ethane 241, 242
– – HF/6-31G(d,p) level energy computations

249
– – 1-methylhexane 243
– – MP2 energy 245, 246
– – NMR spectra 243, 244
– – remote chirality control reaction 247,

248
– – ring-opening and ring-closing changes

244, 245
– – softwares 249
– de% 241
– dr 241
stereostrein A 10
stereostrein D 10
streptocarbazole A 101
streptosetin A 102
sulfoxides 224, 225, 229, 230
Swern reaction 225
Syngen 280
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t
D-(+)-tartaric acid 53
tartaric acid mono-anilide 53
taxol 11, 292, 296, 297
temperature gradient method 43, 44
terpenes 133
tertodotoxin 4
2,2,6,6-tetramethyl-piperidine 1-oxyl
(TEMPO) 226, 227

(S)-thalidomide 3
total organic synthesis
– amphidinolide T2 and derivatives

298–303
– (+)-brefeldin A 290–293
– calculations
– – biogenetic routes study 307
– – density functional theory 307
– – reaction directions 307
– – TS geometries 308
– (+)-hirsutene 285, 286
– malyngamides and AC assignments 292,

294, 295
– retro-synthesis tactics
– – 2-aminophenols and anilines 285
– – baccatin III 280
– – DOS 284
– – DTS procedure 284
– – eleutherobin 280, 283
– – pattern recognition 280
– – ring formation methods 280
– – target molecule (TM) 280
– – Wittig reagent reaction 280
– rubiginone A2 and analog 287–289
– taxol derivatives 296–298
– (+)-vindoline 303–306
3,5-trichloro-1,3,5-triazinane-2,4,6-trione
(TCTATO) 226

D-tryptophan 8
L-tryptophan 8, 178
L-tryptophan methyl ester 8

u
ursodeoxycholic acid 16
UV correction method 102–105, 153, 154

v
vannusal B 158
vapor diffusion method 44
VCD, see vibrational circular dichroism (VCD)
velocity rotatory strengths 94
vibrational circular dichroism (VCD) 23, 26,
36, 107, 129, 134, 241

– AC determinations 115
– calculated vs. experimental spectra 113,

114, 116–118, 120, 121, 124
– definition 107
– and ECD 146, 147, 149
– exciton chirality method 108, 109
– IR 109, 110, 113, 114, 118–120, 123, 124
– ROA, see Raman optical activity (ROA)
(+)-vindoline 303–306

w
Wittig reagent reaction 232, 233, 280, 286,
301

x
x-ray crystallography 147–148
x-ray diffraction 41–44, 151

z
zinc carbenoids 258, 261, 263


