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Abstract 
 
Biologically active natural products have been of increasing interest to chemists due to 

the growing demand for new medicines. Lignans are a family of secondary plant 

metabolites known to exhibit both interesting biological activities and immense structural 

variety. This thesis describes the synthesis of a number of lignan and neolignan natural 

products and analogues thereof, with the overall aim of synthesising the complex 

dineolignan manassantin B 29. The interest in 29 originates from its potent inhibition of 

the transcription factor HIF-1, which is a potential target for a new class of selective 

anticancer drugs targeting the hypoxic region common in solid tumours. 

 

Initially, a series of 2,5-diaryl-3,4-dimethyl tetrahydrofuran lignans were synthesised via 

the strategy proposed for the synthesis of the more complex 29. During the course of this 

work, it was found that varying the substrates in the final cyclisation step could 

significantly influence the products formed. This serendipitous discovery led to extensive 

investigation into the mechanisms controlling the reaction and the different compounds 

synthesised. With this knowledge three different subclasses of lignan were successfully 

synthesised, with the relative and absolute stereochemistry of a number of the natural 

compounds determined for the first time. 

 

With the test synthesis proving successful the synthesis of 29 was undertaken via the 

envisaged convergent strategy, the three fragments syn-dimethyl compound 58 and two 

similar diaryl bromides 59 and 60 were synthesised enantioselectively and in pleasing 

yields. Unfortunately the fragments could not be joined using the established aryl lithium 

addition methodology which had proved very successful on the test substrates. Despite 

several modifications to the syn-dimethyl compound and adjusted strategies, the synthesis 

of manassantin B 29 remains elusive. The diaryl bromides 59 and 60 were however 

successfully employed in the synthesis of a series of 8,4'-oxyneolignans using a Suzuki-

Miyaura strategy.  

 

Selected synthetic natural products and analogues were sent to NCI for testing against a 

panel of the sixty common cancer cell lines. Whilst a further series of natural and 

analogous 8,4'-oxyneolignans were sent to the Swiss Tropical and Public Health Institute 

for evaluation against both leishmania and malaria. 
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2D 
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Proton nuclear magnetic resonance 
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9-Borabicyclo[3.3.1]nonane 
15-crown-5 
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Ac2O 
AcOH 

18-crown-6 
Acetic anhydride 
Acetic acid 

ALL Acute lymphoblastic leukaemia  
Ar 
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Aromatic 
Brain-derived nerve factor 

BEMP 
CAN 
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Ceric ammonium nitrate 

COSY Correlation spectroscopy 
DCC N,N′-Dicyclohexylcarbodiimide 
DCM Dichloromethane 
DDQ Dichlorodicyanoquinone 
de 
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Diastereomeric excess 
Diisobutylaluminum hydride 

DMAP 
DME 

N, N-Dimethyl-4-aminopyridine 
Dimethoxyethane 

DMP Dess-Martin periodinane 
DMF Dimethylformamide 
DMSO Dimethylsulfoxide 
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Deoxyribonucleic acid 
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HIF-1 
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HPLC High pressure liquid chromatography 
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IC50 

1-Hydroxy-1,2-benziodoxol-3(1H)-one 1-oxide  
Half maximal inhibitory concentration 

i-PrOH iso-Propanol 
iPr2EtN 
IR 

Diisopropylethylamine 
Infra-red 

LDA 
LHMDS 
Li(acac) 

Lithium diisopropylamine 
Lithium hexamethyldisilazane 
Lithium acetylacetone 

m-CPBA 
MgBr2

.OEt2 
meta-Chloroperoxybenzoic acid 
Magnesium bromide diethyl etherate 

mech. Mechanism 
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NGF 
mol 
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N-Methylmorpholine-N-oxide 
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NSCLC Non-small cell lung cancer 
PCC 
Pd2(dba) 
Pd/C 

Pyridinium chlorochromate 
Palladium dibenzylideneacetone 
Palladium on carbon 

PPh3 
PPTS 

Triphenylphosphine 
Pyridinium para-toluenesulfonate 

PS-BEMP 
 

2-tert-butylimino-2-dimethylamino-1,3-dimethyl-perhydro-1,3,2-diazophosphine 
on polystyrene 

PS-BH4 
quant. 

Polymer supported- borohydride 
Quantitative 

Red-Al Sodium bis(2-methoxyethoxy)aluminum hydride 
Rf Retention factor 
rt Room temperature 
SM Starting Material 
SN1 
SN2  
TBAF 
TBAI 
tR 
t-BuLi 

Nucleophilic substitution (unimolecular) 
Nucleophilic substitution (bimolecular) 
Tetrabutylammonium fluoride 
Tetrabutylammonium iodide 
Retention time 
t-Butyllithium 

t-BuOH t-Butanol 
TBS tert-Butyl dimethylsilyl 
TBSCl tert-Butyl dimethylsilyl chloride 
TBS-triflate 
tet 

tert-Butyldimethylsilyl trifluoromethanesulfonate 
Tetrahedral 

TES 
TESCl 

Triethyl silyl 
Triethyl silyl chloride 

THF Tetrahydrofuran 
TLC 
TMS 
TMSOTf 

Thin layer chromatography 
Trimethylsilane 
Trimethylsilyl triflate 

Ts2O Tosyl anhydride 
TsCl Tosyl chloride 
VEGF Vascular Epithelial Growth Factor 


