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ABSTRACT

The thesis titled “GLYCAL BASED APPROACH TO THE SYNTHESIS OF (+)-
KIRKAMIDE, AMINO-POLYHYDROXY CARBOCYCLES AND SUGAR-
IMINOSUGAR HYBRID MOLECULES” presents the research work carried out on the
synthesis of (+)-kirkamide, amino-polyhydroxy carbocycles and sugar-iminosugar hybrid
molecules utilizing precursors derived from tri-O-benzyl-D-glucal.

The research work embodied in the thesis has been divided into three chapters.

Chapter I describes the synthesis of the C7N aminocyclitol natural product (+)-kirkamide.
Two distinct synthetic strategies were explored: (a) ring-closing metathesis (RCM) and (b) the
Baylis—Hillman reaction. Both strategies commenced from tri-O-benzyl-D-glucal. The RCM
approach facilitates the formation of a C7N aminocyclitol, while the Baylis—Hillman strategy used
to synthesize (+)-kirkamide through an alternative route provided an unexpected product.

Chapter II describes the use of the ring-closing metathesis approach to the synthesis of
the core analogue of CON aminocyclitol (—)-neplanocin A. This approach highlights the utility of
metathesis in C6N aminocyclitol synthesis and offers a versatile platform for the development of
(—)-neplanocin A analogues with potential biological applications.

Chapter III A few sugar-iminosugar hybrid molecules comprising oxa-aza fused skeletons
were designed and synthesized using the diversity-oriented synthetic (DOS) approach from tri-O-
benzyl-D-glucal derived common intermediate involving ring-closing metathesis as a key step
along with the Wittig reaction, Grignard reaction, Barbier reaction and dihydroxylation reaction.
These sugar-iminosugar oxa-aza hybrid molecules are pyrrolidino-pyran, pyrrolidino-oxepane and

pyrrolidino-oxocane. The interesting thing in all these hybrid molecules is that one of the



common moiety in all these molecules is a five-membered pyrrolidino ring while other moieties
are different, such as -pyran, a six-membered ring, -oxepane, a seven-membered ring and -

oxocane, an eight-membered ring.
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NG MF “Taswra maa (+)-FeAEs, vAal-urdgEsd FEfassed
3R PR-3AARER T 0BT FT AV 3H ITHUE HA H TEIT AT § ST
(+)-frertaTss, CfAe-alchErssiad wefagacd qur PR-SAARER gfds opEt &
TRAYUT IR MR &1 58 F H F2AW0T & v gr$-3-SfFer-S-semea & ured 3nrgedt
ST 39T faRam a2 g

sH MY F FI diT rearar d Qenfaa far = g

IEATT | H CTN TAAATSIFeleoT HTehfcieh 3cUTg (+)-fhehlATSs & HIANT &1 gofe
forar arar g1 s9H o e TRevuiy IoEfaar T 3feavor fohar Ir=m: (&) Rer-sFatfeier
FARE (RCM) (@) Ssfora-Redter gfafrar | gt & wefasr gs-3i-dfae-S-aawre
A IR gl &1 RCM Yeufd C7N viAsiamsiFecie & fAAfor & g sl &, siafe
Ssfora-feerdter WA &1 39Alr depfous AT @ (+)-FFhAss & weewor gq faa
IT, Afhed ST UThAT H Teh IYATRAT 3cUTE, 9o g3l

e 1 A REraFelfoer Acdfdd (RCM) Yeufd & 39IRT &l CON
TTAHTSENST (-)-ACale T A 3 P TATAIT BT HLATOT SEI T a1 &1 Ig Teufa
CON TfAAIATSEIe & H2oNoT H ASrAfAd i ITNFIar & gl § aur gfaa Sifaw
TfAfafEat arer (-)-Aceiifad A% Affies wareivd FI THfAd R 1 T g
T vt ¥l B
IEAT A FT YIR-3AARER g13fos 03T #1 B3rseT 3R deavor fmar am g,
fSeTa 3ifrar-Ual H@gFd Feprel g1 T 3197 Sr5afAd-3Rues {Afesw (DOS) giveanior
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FollfoiaT ACTATAH T Teh HET TWOT & &I & YT 2T, 3R 58 A1Y-A1Y fafear
gfafsar, Freres wfafear, sifdar wfafesar g sessedere gfafsar w1 sy gt
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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, toluene) or molecular sieves (CH2Cl,, CHClz, DMF, CH3CN).

Nitrogen or Argon gas used for creating inert atmosphere was freed from oxygen prior to
entry into the reaction vessel.

Thin-layer chromatography (TLC) was performed on Merck silica gel pre-coated on
aluminium plates and the spots were visualized by exposure to UV light, iodine, or by dipping in
KMnO4 solution. Column chromatography was carried out on silica gel (230—400 mesh) using
mixtures of hexane and ethyl acetate 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).

Freeze-drying of samples was done on a Freezone 2.5 (Labconco, USA) lyophilizer.

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

'H-NMR spectra were recorded on 300 MHz, 400 MHz, 500 MHz Bruker Spectrospin
DPX FT-NMR instruments or 400 MHz Jeol instrument. The solvents employed were CDCl3, D,O
or DMSO-ds with Me4Si as the internal standard. The multiplicities are denoted as s-singlet, br s-
broad singlet, d-doublet, t-triplet, g-quartet, dt-doublet triplet, dd-doublet of doublet. '*C-NMR
spectra were recorded at 75 MHz, 100 MHz or 125 MHz instruments. The chemical shifts are
reported in O values (parts per million, ppm) relative to the internal standard MesSi. High-
resolution mass spectra were recorded with a Q-TOF Bruker instrument, using electrospray

ionization (ESI) as the ionization method and on Xevo G2-XS QTof.
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COMMON ABBREVIATIONS

Ac : Acetyl

AcO : acetic anhydride

AcOH : acetic acid

ADMP : aminodeoxy-DMDP
AIBN : Azobisisobutyronitrile
Atm : atmospheric pressure

Aq : Aqueous

Bn : Benzyl
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HSQC heteronuclear single quantum coherence
Hz Hertz

ICso half maximal inhibitory concentration
Imi Imidazole

Pr Isopropyl

IR Infrared

LAH lithium aluminum hydride

LDA lithium diisopropylamide

LiHMDS lithium hexamethyldisilamide

XX




m-CPBA meta-chloro perbenzoic acid
Me Methyl

Mg Milligrams

Min Minute

mL Milliliters

mM Millimolar

Mmol Millimoles

M.P melting point

Ms Mesyl

MS molecular sieves

MHz Megahertz

m/z mass-to-charge ratio

NAc N-acetyl

NCS N-chlorosuccinimide

NIS N-iodosuccinimide

NMO N-methylmorpholine N-oxide
NMR nuclear magnetic resonance
NOESY nuclear overhauser effect spectroscopy
Nu Nucleophile

Pd/C palladium on activated carbon

XXi




PPhs triphenyl phosphine

Ph Phenyl

Py Pyridine

p-TSA para-toluenesulfonic acid
RCM ring closing metathesis
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Ref Reference
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