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ABSTRACT

PartI

The chemical composition of the volatile oil and the hexane extract of
Heliotropium indicum Linn. were studied. The volatile oil from the aerial parts of H.
indicum was isolated by hydrodistillation and analysed by a combination of gas
chromatography-flame ionization detector (GC-FID) and gas chromatography-mass
spectrometry (GC-MS). The essential oil was obtained in 0.004 % yield as a light
brown liquid. The major components of this volatile oil were phytol (49.1%), 1-
dodecanol (6.4%), f-linalool (3.0%), 1-pentadecanol (2.6%), 1-hexanol (1.9%), 2-
pentadecanone (1.7%), 1-tetradecanol (1.6%), n-heptacosane (1.6%), 1-decanol
(1.2%), n-nonacosane(0.9%), S-ionone (0.6%) and borneol (0.4%).

In the preliminary chemical investigation of the hexane extract by direct
insertion DI-MS, indicated the presence of at least eleven fatty acids were revealed
based upon fragment-ion (EI mode) and molecular weight (CI mode) information. The
analysis of the crude hexane extract and the identification of fatty acids were

performed by conversion to their methyl esters followed by GC-FID and GC-MS



methods. Sixteen fatty acids were identified as their methyl esters. The percentage
composition values were obtained from GC-FID integrator data and showed that the
fatty acids comprise 95% of chromatographable components of the crude extract with
9,12-octadecadienoic acid (39.7%), 9-octadecenoic acid (32.4%), hexadecanoic acid
(14.2%), octadecanoic acid (5.1%), eicosanoic acid (0.7%), hexacosanoic acid (0.6%),
tetradecanoic acid (0.5%), docosanoic acid (0.5%), tetracosanoic acid (0.5%), and
octacosanoic acid (0.4%) as the major components. During the mass-spectrometric
analysis, 46 compounds were detected from the GC-MS total-ion current (TIC) profile
of the methylated fatty acids. Twenty six of these compounds accounted for 90% of
the TIC. The major components comprise 9,12-octadecadienoic acid (29.8%), 9-
octadecenoic acid (16.3), hexadecanoic acid (16.1% and 1.5%), octadecanoic acid
(9.2%), docosanoic. acid (2.6%), eicosanoic acid (2.4%), octadecenoic acid (2.0%),
tetracosanoic acid (1.5%), hexacosanoic acid (0.6%), octacosanoic acid (0.5%),
tricosanoic acid (0.5%), tetradecanoic acid (0.3%), pentadecanoic acid (0.2%),
pentacosanoic acid (0.2%), and nonadecanoic acid (0.2%), with a small amount of
6,4,10-trimethyl-2-pentadecanone (1.0%) and 3,7,1 1,15-tetramethyl-2-hexadecen-1-ol
(0.3%), as well as a homologous series of n-alkanes present at trace level and ranging
from Cys to Cs;. The biological testing of the volatile oil and the hexane extract of H.
indicum indicated that they had antituberculosis activity against Mycrobacterium

tuberculosis H37Ra with a MIC of 20.8 pg/mL and 100 pg/mL, respectively.

Part II

The success of our development of a new synthetic strategy for the preparation
of (+)-castanospermine 1a was achieved in eleven steps with 2.0% overall yield from
the starting material, L-xylose. The first step was the Petasis reaction which combined
the three components, L-xylose (177), trans-2-phenyl boronic acid (178) and
allylamine (179), and gave the optically pure f-amino alcohol diene 176. The desired
oxazolidinone 180 was obtained by treatment of 176 with triphosgene. The three
hydroxyl groups of 180 were subsequently protected by tritylation and then O-
benzylation to afford 182 and 183, respectively. The key step, the ring-closing
metathesis (RCM) reaction of 183 generated the pyrrolo[1,2-c]oxazol-3-one 189. Syn-
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dihydroxylation (DH) of 189 provided a separable mixture of 191a and 191b in a
83:17 ratio. A one pot reaction to form the cyclic sulfate 193 was performed by
treatment of 191a with thionyl chloride/triethylamine in dichloromethane solution
followed by oxidation with sodium periodate/ruthenium trichloride trihydrate in a
mixture of solvents carbon tetrachloride:acetonitrile:water. The diol 194 was afforded
by opening the cyclic sulfate ring of 193 with sodium borohydride in dimethyl
acetamide solution followed by acid hydrolysis. The basic hydrolvsis of 194 under
microwave conditions gave the pyrrolidine triol 195. Mitsunobu cyclization of 195
was performed by treatment with diisopropyl azodicarboxylate/triphenylphosphene in
tetrahydrofuran solution to obtain the indolizidine 199. The final product, (+)-

castanospermeine 1a, was afforded by debenzylation of the indolizidine diol 199.
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