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ABSTRACT 

The thesis titled “Stereoselective total syntheses of cycloalkenone natural products and 

callyspongidic acids.” presents the work carried out on the total synthesis of a chiral 

cyclohexenone, cyclopentenone bioactive natural products and a family of amphiphilic lipidic 

tyrosine derivatives named callyspongidic acids.  

Chapter 1 describes the stereoselective total syntheses of anti-fungal cyclohexenones 

bioactive natural products (−)-Pseudohygrophorone A12 and (−)-Pseudohygrophorone B12 

starting from commercially available inexpensive chiral starting material (−)-quinic acid. The 

salient features of these syntheses are the diastereoselective addition of dodecyl magnesium 

bromide to highly oxygenated ketone derived from (−)-quinic acid and α-oxidation of the 

enone. 

Chapter 2 describes the stereoselective total syntheses of anti-fungal cyclopentenones natural 

products (−)-Hygrophorone A12, (−)-4-O-Acetyl-hygrophorone A12 and (+)-Hygrophorone B12 

in high overall yield from D-(−)-tartaric acid. The key step of this syntheses is an aqueous KOH 

mediated diastereoselective intramolecular aldol reaction to form β-hydroxy ketone with three 

contiguous chiral centres, which was further elaborated to (−)-hygrophorone A12 and (+)-

hygrophorone B12.  

Chapter 3 describes the first short and expeditious total syntheses of (±)-Callyspongidic acids 

and 2-epi-(±)-Callyspongidic acids from epoxy ester derived from L-tartaric acid. The notable 

features of these syntheses are the stereoselective opening of epoxide with organocuprates and 

chemoselective addition of Grignard reagent to ketone in the presence of ester.  
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सार 

थीसिि शीर्षक "साइक्लोएलकेनोन प्राकृतिक उत्पादों और कैलीस्पोंगिडिक एससि के स्टीररयोसेलेक्क्टव 

कुल संश्लेषण।" एक चिरल िाइक्लोहेक्िेनोन, िाइक्लोपेंटेनोन बायोएक्क्टव प्राकृतिक उत्पादों और 

एम्फीफफसलक सलपपडिक टाइरोसिन िेररवेटटव्ि पररवार के कैलीस्पोंक्िडिक एसिि के कुल िंश्लेर्ण पर 

फकए गए कायष को प्रस्िुि करिा है।  

अध्याय 1 व्याविातयक रूप िे उपलब्ध िस्िी चिरल प्रारंसिक िामग्री (−)-क्क्वतनक एसिि िे शुरू होने 

वाले स्टीररयोिेक्लेक्क्टव कुल िंश्लेर्ण िे एंटी-फंगल िाइक्लोहेक्िेनोन बायोएक्क्टव प्राकृतिक उत्पादों 

(−)-स्यूिोहाइग्रोफोरोन ए12 और (−)-स्यूिोहाइग्रोफोरोन बी12 का वणषन करिा है। इन िंश्लेर्णों की मुख्य 

पवशेर्िाएं िोिेसिल मैग्नीसशयम ब्रोमाइि का िायस्टेररयोिेलेक्क्टव िोड़ हैं िो अत्यचधक ऑक्िीिन युक्ि 

कीटोन िे (−)-क्क्वतनक एसिि और एनोन के α-ऑक्िीकरण िे प्राप्ि होिा है।  

अध्याय 2 में एंटी-फंगल िाइक्लोपेंटेनोन प्राकृतिक उत्पादों (−)-हाइग्रोफोरोन ए12, (−)-4-ओ-एसिटटल-

हाइग्रोफोरोन ए12 और (+)-हाइग्रोफोरोन बी12 के िी-(−)-टारटररक एसिि िे उच्ि िमग्र उपि के 

स्टीररयोिेलेक्क्टव कुल िंश्लेर्ण का वणषन फकया गया है। इि िंश्लेर्ण का मुख्य िरण एक िलीय 

KOH मध्यस्थिा िायस्टेररयोिेलेक्क्टव इंट्रामोल्युलर एल्िोल प्रतिफिया है िो िीन िक्ननटहि चिरल कें द्रों 

के िाथ β-हाइड्रॉक्िी कीटोन बनािा है, क्ििे आगे (−)-हाइग्रोफोरोन ए12 और (+)-हाइग्रोफोरोन बी12 के 

सलए पवस्ििृ फकया गया था।  

अध्याय 3 एल-टाटषररक एसिि िे प्राप्ि एपॉक्िी एस्टर िे (±)-कैलीस्पॉक्नगडिक एसिि और 2-एपी-(±)-

कैलीस्पॉक्नगडिक एसिि के पहले लघु और त्वररि कुल िंश्लेर्ण का वणषन करिा है। इन िंश्लेर्णों की 

उल्लेखनीय पवशेर्िाएं एपॉक्िाइि के क्स्टररयोिेलेक्क्टव ओपतनगं के िाथ ऑगषनोक्यूपे्रट्ि और एस्टर 

की उपक्स्थति में कीटोन के सलए चग्रग्नािष असिकमषक के कीमोिेलेक्क्टव िोड़ हैं। 
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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 (CH2Cl2, CHCl3, 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 KMnO4. 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-1 either as KBr pellets or neat on a 

Nicolet (Madison, USA) FT-IR spectrophotometer (Model Protégé 460). 

1H-NMR spectra were recorded on 300 MHz or 400 MHz, or 500 MHz Bruker Spectrospin 

DPX FT-NMR instruments. The solvents employed were CDCl3 or CD3OD with Me4Si as 

the internal standard. The multiplicities are denoted as s-singlet, brs-broad singlet, d-doublet, 

brm-broad multiplet, t-triplet, q-quartet, dt-doublet triplet and m-multiplet. 13C-NMR spectra 

were recorded at 75 MHz or 100 MHz, or  125 MHz instruments. The chemical shifts are 

reported in δ 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. 

 

 



xvii 
 

X-ray crystallography 

Suitable crystal of compounds was obtained by slow evaporation of their saturated solutions 

in chloroform-methanol solvent mixture or water. BRUKER AXS SMART-APEX 

diffractometer equipped with CCD area detector (Kα=0.71073Å, monochromator: graphite). 

Frames were collected at T=298K by ω, φ and 2θ-rotation with full quadrant data collection 

strategy (four domains each with 600 frames) at 10s per frame with SMART. The measured 

intensities were reduced to F2 and corrected for absorption with SAINT. Structure solution and 

refinement were carried out with the SHELXTL package by direct methods. Non-hydrogen 

atoms were refined anisotropically. All hydrogen atoms were included in idealized positions, 

and a riding model was used for the refinement. Images were created with the program 

Diamond. 
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PPTS   :  pyridinium para-toluenesulphonate 

p-TSA   :  para-toluenesulfonic acid 

py   :  pyridine 

pent.    :  pentet 

q   :  quartet 

rt   :  room temperature 

s   :  singlet 

sat.   :  saturated 

tBu   :  tertiary-Butyl 

t   :  triplet 



xx 
 

td   :  triplet of a doublet 

TBAF   :  tetra-n-butylammonium fluoride 

TBS   :  tertiary-butyldimethylsilyl 

TBDMSCl  :  tertiary-butyldimethylsilyl chloride 

TBDMSOTf  :  tertiary-butyldimethylsilyl trifluromethanesulfonate 

tert   :  tertiary 

TFA   :  trifluoroacetic acid 

THF   :  tetrahydrofuran 

TLC   :  thin layer chromatography 

UV   :  ultraviolet 
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