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ABSTRACT

The thesis entitled “Stercoselective total synthesis of y-butyrolactone natural products and
(3R,4S)-isostreptenol III” is presenting the first stereoselective total synthesis of natural
products (—)-Inohanalactone, (+)-Pseudonocardide A, (+)-Pseudonocardide C and 3-epi-
ent-Pseudonocardide D from starting materials D-ribose. This thesis includes the first
stereoselective total synthesis and structure revision of reported (3R,4S)-isostreptenol 11I.
Chapter 1 describes the first stereoselective total synthesis of (—)-Inohanalactone. The
salient features of this synthesis are highly Z-selective Wittig olefination and
chemoselective oxidation of 1,4-diol to the y-butyrolactone. The synthesis was
accomplished from readily available 2,3-O-isopropylidene-L-erythrose derived from D-
ribose in eight steps with 32% overall yield.

Chapter 2 describes the divergent chiron approach for the first total synthesis of (+)-
pseudonocardide A, (+)-pseudonocardide C and epimer of ent-pseudonocardide D starting
from D-ribose. The significant aspects of these syntheses are highly Z-selective Wittig
olefination, one pot formation of y-butyrolactone and y-butenolides [1,4] O-to-O silyl
migration followed by lactonization and intramolecular oxa-Michael reaction.

Chapter 3 describes the first total synthesis and structure revision of (3R,4S)-isostreptenol
I11. The structure of isolated 3R,4S-isostreptenol 111 was revised to 3R,4R-isostreptenol IlI.
The salient features of this synthesis are stereoselective installation of hydroxymethyl
group, highly diastereoselective Wittig olefination and regioselective epoxide opening.
The synthesis was accomplished from a common intermediate readily prepared from D-

ribose.
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GENERAL EXPERIMENTAL CONSIDERATIONS

All solvents employed were purified by standard procedures. Anhydrous solvents were dried
over sodium wire (THF, diethyl ether, benzene) or molecular sieves (CH,Cl,, CHCI3;, DMF).
Nitrogen or Argon gas used for creating an inert atmosphere was freed from oxygen prior to
entry into the reaction vessel.

Commercially sourced TLC plates were used, and the spots were visualized by exposure to
iodine or by dipping in KMnO,. Column chromatography was carried out on silica gel (230
400 mesh) using hexane and ethyl acetate mixtures as eluent unless otherwise mentioned.
Optical rotations were recorded on an Autopol V (Rudolph Research Flanders, NJ)
instrument. All the rotations were measured at 589 nm (sodium D-line).

All melting points reported in this thesis are uncorrected and were taken on an electric melting
point apparatus (Ambassador, India).

IR spectra were taken within the range 4000-600 cm™! either as KBr pellets or neat on a
Nicolet (Madison, USA) FT-IR spectrophotometer (Model Protégé 460).

!H-NMR spectra were recorded on 300 MHz or 400 MHz, or 500 MHz Bruker Spectrospin
DPX FT-NMR instruments. The solvents employed were CDCI; or CD;0D with Me4Si as
the internal standard. The multiplicities are denoted as s-singlet, brs-broad singlet, d-doublet,
brm-broad multiplet, t-triplet, g-quartet, dt-doublet triplet and m-multiplet. **C-NMR spectra
were recorded at 75 MHz or 100 MHz, or 125 MHz instruments. The chemical shifts are
reported in ¢ values (parts per million, ppm) relative to the internal standard Me4Si.
High-resolution mass spectra were recorded with a Q-TOF Bruker instrument, using

electrospray ionization (ESI) as the ionization method.

Xiv



COMMON ABBREVIATIONS

Ac ; acetyl

Ac20 : acetic anhydride

Anhyd. : anhydrous

Ar : aryl

aq : aqueous

Bn : benzyl

brs : broad singlet

C : concentration

calcd : calculated

cat. : catalytic

cm : centimeter

CSA : Camphor sulphonic acid
DCM : dichloromethane

dd : doublet of a doublet

ddd : doublet of a doublet of a doublet
ddt : doublet of a doublet of a triplet
dt : doublet of a triplet

DIPA : N, N-diisopropylamine
DIPEA : N, N-diisopropylethylamine
DMF : N, N-dimethylformamide
DMAP : 4-(N,N-dimethylamino)pyridine
2,2-DMP : 2,2-dimethoxy propane
DMP : Dess-Martin periodinane
DMSO : dimethylsulfoxide

dr : diastereomeric ratio

dt : doublet of a triplet

epi : epimer

ent : enantiomer

equiv. : equivalents

Et : ethyl

Fig. : figure

XV



Lit.
LiIHMDS
KHMDS
m
m-CPBA
Me

mg

MHz
min

mL
mmol
MOM
M.p.

MS
NMR

Ph
ppm
PPTS
p-TSA
Py
pent.
TsClI
Ts

Rf

gram(s)

hour(s)

high resolution mass spectrum
hertz

half maximal inhibitory concentration
isopropyl

infrared

liquid

literature

lithium hexamethyldisilazide
potasium hexamethyldisilazide
multiplet
meta-chloroperbenzoic acid
methyl

milligram(s)

megahertz

minute(s)

milliliter(s)

millimole

methoxymethyl

melting point

Molecular sieves

Nuclear Magnetic Resonance
para

phenyl

parts per million

pyridinium para-toluenesulphonate
para-toluenesulfonic acid
pyridine

pentet

Para-toluenesulfonyl chloride
Para-toluenesulfonyl

Retention factor

XVi



ref

rt

sat.

‘Bu

t

td
TBAF
TBS
TBSCI
TBDPSCI
TBSOTf
TLC
TMS
tert
TFA
THF
TLC
uv
COSYy
HSQC
NOESY
HMBC

Reference

quartet

room temperature

singlet

saturated

tertiary-Butyl

triplet

triplet of a doublet
tetra-n-butylammonium fluoride
tertiary-butyldimethylsilyl
tertiary-butyldimethylsilyl chloride
tertiary-butyldiphenyllsilyl chloride
tertiary-butyldimethylsilyl trifluromethanesulfonate
Thin layer chromatography

Tetramethyl silane

tertiary

trifluoroacetic acid

tetrahydrofuran

thin layer chromatography

ultraviolet

Correlation Spectroscopy

Heteronuclear Single Quantum Coherence
Nuclear Overhauser Effect Spectroscopy
Heteronuclear Multiple Bond Correlation

XVii



	KAPIL SHARMA.pdf
	1 Cover page.pdf
	2 Certificate, Abstract, Table of content
	Chapter 1. First stereoselective total synthesis of (−)-Inohanalactone
	Chapter 2. Divergent Chiron Approach for the First Total Synthesis of (+)-Pseudonocardide A, (+)-Pseudonocardide C and an epimer of ent-Pseudonocardide D
	Chapter 3. First Total synthesis and Structure Revision of (+)-Isostreptenol III
	Kapil Sharma CV




