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AbstractAbstractAbstractAbstract 

 

The thesis has been divided into three chapters: 

• Chapter 1: Lewis acid catalyzed directly dehydrative carbon–carbon bond       

formation reaction of 2-benzofuryldiphenylmethanol with 1,3-dicarbonyls, is 

investigated. 

• Chapter 2: An unprecedented utilization of 1,3-acetonedicarboxylic acid as a 1,3-

bis-pro-nucleophile with acyloxy-pyran-3-one for the synthesis of bicyclic 

compounds, is studied. 

• Chapter 3: The synthesis of starting material 2-((2E,4E)-5-phenylpenta-2,4-

dienoyl)benzaldehyde and optimized condition for the IMBH adducts, is presented. 

  



2 

 

 

 

 

 

Chapter 1 

 

Introduction      

             Benzofurans are very fascinating heterocycles, which have attracted lot of interest 

due to their variety of biological and pharmacological activities.1,2 Recent studies revealed 

that benzofuran analogs show a broad range of pharmacological activities like 

antihyperglycemic3, anti-breast cancer agents4, antiparasitic agents5, antimicrobial agents6, 

antitumor and kinase inhibitor7, multidrug resistance-reversing activity, analgesic 

activities8,9, (Fig. 1) etc. 

 

 

 

 

 

Fig. 1. The biological activity range of benzofuran derivatives. 
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  In 2013, our group reported an acid catalyzed ring transformation of benzofurans 

to tri- and tetrasubstituted furans (Scheme 1).10 Also, in literature, Lewis acid catalyzed 

direct dehydrative carbon–carbon bond formation reaction of 2-furylcarbinols with β-keto 

amides was investigated (Scheme 2).11 So, we extended this approach to benzofuran 

system. 

 

 

 

 

Scheme 1.   Acid Catalyzed Ring Transformation of Benzofurans to Tri- and 
Tetrasubstituted Furans. 

Scheme 2. Lewis Acid Catalyzed Regiospecific Cross-Dehydrative Coupling Reaction 
of 2‑Furylcarbinols with β‑Keto Amides or 4‑Hydroxycoumarins. 
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            We hypothesized that, the carbocation generated in presence of Lewis acid will 

migrate to the benzene ring as depicted in Scheme 3. Hence, formation of products 1a or 

1b is possible. 

 

 

Results and Discussions 

             At the outset, the 2-benzofuryldiphenylmethanol 1 was synthesized from via n-

butyllithium mediated direct alkylation. 

 

 

 
 
 
 

Scheme 3. Lewis Acid Catalyzed Regiospecific Cross-Dehydrative Coupling Reaction of 
2-benzofuryldiphenylmethanol with 1,3-dicarbonyls. 

Scheme 4. Synthesis of 2-benzofuryldiphenylmethanol 
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               Later, the reactions of 1 with different 1,3-dicarbonyls were initiated.  

Interestingly, none of the expected products 1a or 1b were observed, instead the reaction 

delivered 1c.  

 
 

 

 
 

 
 

 

 

 

 

 

 

 

 

Table 1. Scope of Nucleophile for 1,3-dicarbonyls.  

S. No

1

2

3

4

5

Nucleophile Lewis Acid Solvent Temp Time Result

BiCl3

AlCl 3

BiCl3

BiCl3

BiCl3

DCM

DCE

DCM

DCM

DCM

40 °C

80 °C

40 °C

40 °C

40 °C

6h

6h

6h

6h

24h

1c

-

1c

1c

1c

O Ph

Ph
OH

O Ph

Ph

OH
R1

O

Nucleophile

Lewis acid, solvent

40 °C or 80 °C
1c

NH

OO

Ph
OO

OH

CH3

OO

O

OO

Me

O

OO

tBu

 

 

Scheme 5. Lewis Acid Catalyzed Regiospecific Cross-Dehydrative Coupling Reaction 
of 2-benzofuryldiphenylmethanol with 1,3-dicarbonyls 
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The formation of 1c was characterized by 1H and 13C NMR.  

 

  

 

The literature report on, Lewis acid catalyzed regiospecific cross-dehydrative coupling 

reaction of 2‑Furylcarbinols with β‑Keto Amides or 4‑Hydroxycoumarins (Scheme 2) 

assisted us in confirming the formation of 1c and also to propose a plausible mechanism by 

which it is formed (Scheme 6). 

Unfortunately, while this study was in progress, similar results were recently 

published on indole system so we stopped pursuing this project further (Scheme 7).12 

 

 

 

Scheme 6. General approach for the synthesis of 1c. 

Scheme 7. Substrate-Controlled Regioselective Arylations of 2‑Indolylmethanols 
with Indoles.  
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Experimental methods 

General experimental methods: All the starting compounds and catalysts employed in 

this study were procured from Sigma-Aldrich and were used without further purification. 

For thin layer chromatography (TLC), silica aluminium foils with fluorescent indicator 254 

nm (from Aldrich) were used and compounds were visualized by irradiation with UV light 

and/or by treatment with a solution of p-anisaldehyde (23 mL), conc. H2SO4 (35 mL), and 

acetic acid (10 mL) in ethanol (900 mL) followed by heating. Column chromatography was 

performed using SD Fine silica gel 100-200 mesh (approximately 15–20 g per 1 g of the 

crude product). Dry THF was obtained by distillation over sodium and stored over sodium 

wire. 1H NMR and 13C NMR spectra were recorded on a 400 MHz Bruker Biospin Advance 

III FT-NMR spectrometer. NMR shifts are reported as delta (δ) units in parts per million 

(ppm) and coupling constants (J) are reported in Hertz (Hz). The following abbreviations 

are utilized to describe peak patterns when appropriate: br=broad, s=singlet, d=doublet, 

t=triplet, q=quartet and m=multiplet. Proton chemical shifts are given in δ relative to 

tetramethylsilane (δ 0.00 ppm) in CDCl3 or in (CD3)2SO (δ 2.50 ppm) or in (CD3)2CO (δ 

2.05 ppm). Carbon chemical shifts are internally referenced to the deuterated solvent 

signals in CDCl3 (δ 77.1 ppm) or in (CD3)2SO (δ 39.5 ppm) or in (CD3)2CO at δ 29.9 and 

206.7.  

General Procedure: Synthesis of 2-benzofuryldiphenylmethanol 1. 

             An oven dried 50 mL RB flask was charged with Benzofuran (1.0 mmol), 5 mL 

dry THF and placed at 0 οC. n-BuLi (1.6 M in hexanes, 1.1 mmol) was added drop wise at 

same temperature and stirred for 15 minutes. Benzophenone (1.1 mmol) dissolved in 1 mL 

of dry THF, was added dropwise over 2 mins and stirred at room temperature for 1 hour. 

The reaction mixture was quenched with saturated aq. ammonium chloride solution and 

extracted using ethyl acetate. The organic extracts were combined dried over anhydrous 

sodium sulphate and concentrated. The crude product was purified by silica gel column 

chromatography using hexane/ethyl acetate as eluent to afford 2-

benzofuryldiphenylmethanol 1. 

 



8 

 

General Procedure: Synthesis of substituted benzofuran 1c. 

             An oven dried 5 mL glass vial was charged with 1 (20 mg, 0.066 mmol) DCM (1 

mL) and BiCl3 (0.0066 mmol) and appropriate nucleophile (0.0726 mmol) were introduced 

at room temperature (rt) stirring continued at rt until 1 disappeared as monitored by TLC. 

All the volatiles were removed under reduced pressure. The crude product was directly 

purified by silica gel flash chromatography using hexane/ethyl acetate as eluent, to afford 

1c as yellow liquid. 

 

Spectroscopic data of 1c  

 

              

This compound was prepared by following the general procedure: synthesis of substituted 

benzofuran 1c and isolated as yellow liquid. Rf = 0.2 (Hexane/EtOAc = 5/1). 1H NMR (400 

MHz, CDCl3): δ 7.88 (d, J = 8 Hz, 1H), 7.63 (d, J = 8 Hz, 1H), 7.59 (d, J = 7.2 Hz, 1H), 

7.49 (d, J = 8 Hz, 1H), 7.43 (d, J = 8 Hz, 2H), 7.37 (d, J = 13.6 Hz, 3H), 7.32 (d, J = 7.6 

Hz, 3H), 7.28 (s, 1H) ), 7.23 (m, 7H) ), 7.10 (d, J = 6.8 Hz, 1H) ), 5.58 (s, 1H) ), 5.32 (s, 

1H) ), 2.85 (s, 1H), 2.76 (s, 1H). 13C NMR (100 MHz, CDCl3): δ 162.5, 161.7, 161.6, 

157.8, 154.9, 153.3, 140.2, 140.1, 132.6, 129.3, 128.9, 128.7, 128.3, 128.2, 127.2, 126.8, 

124.7, 123.9, 123.8, 123.3, 119.9, 116.6, 115.1, 111.5, 107.1, 96.5, 49.9, 36.6, 31.4, 29.7. 
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NMR Spectra 

 

    

    

    

    

    

    

    

    

    

 

Summary 

             The reaction of 2-benzofuryldiphenylmethanol with 1,3-dicarbonyls yielded 1c, 
but similar results were already published on indole system so we stopped exploring 
further.    
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ChapterChapterChapterChapter    2222    

    

IntroductionIntroductionIntroductionIntroduction    

             Pyran-3-ones are often used as substrates for the synthesis of racemic 

monosaccharides2, pyrones (e.g. maltol)3 and potential antibacterials.4 In carbohydrate 

chemistry, these compounds are also denoted as 2,3-dideoxy-2-enopyranos-4-uloses5 or 

hex-2-eno-pyranosid-4-uloses.6 Hexenuloses have been used in the synthesis of infrequent 

sugars, antibiotic sugars and branched–chain sugars.6,7 Maltol (3-hydroxy-2-methyl-4H-

pyran-4-one) and associated compounds have been of great attention as flavoring additives 

in foods.3,8 Pyran-3-ones have also been used in the synthesis of a variety of other 

biologically active compounds9 like 2.3, a pheromone of the olive fruit fly10 and esters of 

phorbol 2.4, which have antitumor or anti-HIV activity.11 

 

 

 

             Many pyranones, such as, for example, the 6-hydroxy-pyran-2-ones 2.5 and 6-

hydroxy-pyran-3-ones 2.6, show antimicrobial and anticoccidial activities4 by coupling 2.1, 

Fig. 2. Pyranones and derivatives. 
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or its derivatives, to a monosaccharide by a glycosidic linkage, countless disaccharides can 

be synthesized.12 

             Racemic acyloxypyran-3-ones can be readily synthesized from furfuryl alcohols.14 

Optically active hydroxy- 2.1a, alkoxy- 2.1b, and acyloxy-pyran-3-ones 2.1c are striking 

chiral synthons in natural products chemistry, due to their multifunctional nature and 

numerous possibilities for enantioselective transformations like cycloadditions,16,17 enolate 

and acetal chemistry, and conjugate addition reactions.17,18 Another example of the 

adaptability of pyranones as synthons is the extension of the pyranone ring to a seven-

membered ring via cycloaddition involving a pyrylium zwitterion.19 Pyran-3-ones have 

been explored as chiral dienophiles and Michael acceptors. 

 

 

Our group has reported a cascade Michael addition–cycloacetalisation strategy on 

acyloxypyran-3-one system20 (Scheme 7) and in literature, it is known that 1,3-acetone 

dicarboxylic acid can be used as a 1,3-bis-pro-nucleophile with enone systems to give 

cyclohexanone derivatives.21 

 

 

With this background, we made an attempt to use acyloxy-pyran-3-one 2.1c as a 

Michael acceptor and 1,3-acetonedicarboxylic acid as a 1,3-bis-pro-nucleophile for the 

synthesis of bicyclic compounds. 

Scheme 7. Cascade Michael addition–cycloacetalisation strategy on acyloxypyran-3-
one system. 

Scheme 8. Reaction of 1,3-acetone dicarboxylic acid with enone systems to give 
cyclohexanone derivatives. 
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Results and Discussions 

             At the outset, acyloxypyran-3-one 2.1c was synthesized from furfuryl alcohol 

in two steps. Firstly, hydroxypyran-3-one was synthesized from furfuryl alcohol by 

Achmatowicz rearrangement and then acyloxypyran-3-one 2.1c was obtained by 

Acetylation in presence of acetic anhydride and pyridine. 

 

                            

 

O
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O
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Scheme 9. Reaction of 1,3-acetone dicarboxylic acid with acyloxy-
pyran-3-one. 

Scheme 10. Synthesis of acyloxypyran-3-one 2.1c 

Scheme 11. General approach for the synthesis of 2c. 
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             Further, we commenced the screening of various catalyst and solvent combinations 

with 1,3- acetone dicarboxylic acid and 2.1c with the intention to obtain 2a or 2b. Reactions 

with different catalyst combinations like copper acetate and a nucleophilic base, copper 

acetate and a Lewis acid, copper acetate and a non-nucleophilic base, just copper acetate 

and other copper catalysts.    

Table 2. Screening of different catalysts and solvent combinations for 2c. 

 

 

Note: 6 mol% of catalysts are used in cases where it is not specified. 
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Many reactions were tried to obtain 2a or 2b, but all turned out to be unsuccessful. 

We then moved on to Palladium catalysts to promote the formation of 2a. So, now instead 

of using catalyst combinations, just a single palladium catalyst was employed with 

appropriate solvent, (Table 3).  

 

 

 

 

 

 

Note: 6 mol% of catalysts are used in cases where it is not specified. 
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Table 3. Screening of different Palladium catalysts and solvents for 2c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

But in this case also we observed 2c. So, we decided to conclude this project, since 

we were unable to acquire the desired compounds. So, we decided to stop pursuing it further 

and thus concluded our studies on this project. 

 

Experimental methods 

General experimental methods: All the starting compounds and catalysts employed in 

this study were procured from Sigma-Aldrich and were used without further purification. 

For thin layer chromatography (TLC), silica aluminium foils with fluorescent indicator 254 

nm (from Aldrich) were used and compounds were visualized by irradiation with UV light 

and/or by treatment with a solution of p-anisaldehyde (23 mL), conc. H2SO4 (35 mL), and 

acetic acid (10 mL) in ethanol (900 mL) followed by heating. Column chromatography was 

Note: 6 mol% of catalysts are used in cases where it is not specified. 
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performed using SD Fine silica gel 100-200 mesh (approximately 15–20 g per 1 g of the 

crude product). 1H NMR and 13C NMR spectra were recorded on a 400 MHz Bruker 

Biospin Avance III FT-NMR spectrometer. NMR shifts are reported as delta (δ) units in 

parts per million (ppm) and coupling constants (J) are reported in Hertz (Hz). The following 

abbreviations are utilized to describe peak patterns when appropriate: br=broad, s=singlet, 

d=doublet, t=triplet, q=quartet and m=multiplet. Proton chemical shifts are given in δ 

relative to tetramethylsilane (δ 0.00 ppm) in CDCl3 or in (CD3)2SO (δ 2.50 ppm) or in 

(CD3)2CO (δ 2.05 ppm). Carbon chemical shifts are internally referenced to the deuterated 

solvent signals in CDCl3 (δ 77.1 ppm) or in (CD3)2SO (δ 39.5 ppm) or in (CD3)2CO at δ 

29.9 and 206.7.  

General Procedure: Synthesis of the acyloxypyran-3-one 2.1c. (Scheme 10) 

Acyloxypyran-3-one 2.1c was prepared as in Scheme 10. Commercially available furfuryl 

alcohol was converted to hydroxypyran-3-one via a Achmatowicz rearrangement. Direct 

acetylation with an acetic anhydride in presence of pyridine generated the acyloxypyran-3-

one 2.1c. 

 

Representative procedure for the synthesis of hydroxypyran-3-one: (step I) An oven 

dried 50 mL RB flask was charged with furfuryl alcohol (1 equiv., 2 mmol) in THF/H2O 

(3:1, 10 mL), NaHCO3 (2 equiv., 4 mmol), NaOAc.3H2O (1 equiv., 2 mmol) and NBS (1 

equiv, 2 mmol) at 0 ⁰C. The mixture was stirred at the same temperature until completion 

as indicated by TLC. After completion, the reaction was quenched with saturated NaHCO3 

solution, extracted by ethyl acetate. The combined organic phase was dried over Na2SO4 

and concentrated under vacuum. The residue was purified by flash column chromatography 

with hexane/ethyl acetate as eluent to yield hydroxypyran-3-one, as a yellow oil. 

  

Representative procedure for the synthesis of acyloxypyran-3-one 2.1c: (step II) An 

oven dried 50 mL RB flask was charged with hydroxypyran-3-one (1 equiv., 0.876mmol) 

in 5 mL of CH2Cl2 was added acetic anhydride (1.2 equiv., 1.05 mmol, 1.2 eq.) and 

pyridine (1 equiv., 0.876 mmol). The reaction mixture was stirred at room temperature for 

1 night. The solvent was evaporated at room temperature. The residual brown oil was 

filtered over silica with hexane/ether (1:2). The filtrate was concentrated and the resulting 
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crude product was purified by flash chromatography over silica hexane/ethyl acetate as 

eluent to yield 2.1c. 

General Procedure for the Synthesis of 2c. (Scheme 11) 

             An oven dried 5 mL glass vial was charged with 2.1c (30 mg, 0.192 mmol) in 

appropriate solvent (1 mL) and 1,3 acetone dicarboxylic acid (0.126 mmol) and appropriate 

catalyst (6 mol%) were introduced at room temperature (rt), stirring continued at rt until 

2.1c disappeared as monitored by TLC. All the volatiles were removed under reduced 

pressure. The crude product was directly purified by silica gel flash chromatography using 

hexane/ethyl acetate as eluent, to afford 2c as yellow liquid. 

 

Spectroscopic data of 2c 

                

O

O

O

O

O

2c
 

This compound was prepared by following the general procedure for synthesis of 2c and 

isolated as yellow oil. Rf = 0.3 (Hexane/EtOAc = 5/1). 1H NMR (400 MHz, CDCl3): δ 

6.02 (d, J = 4.0 Hz, 1H), 4.24 (d, J = 16.8 Hz, 1), 4.02 (d, J = 16.8 Hz, 1H), 2.77 – 2.69 (m, 

3H), 2.57 (q, 1H), 2.37 (q, 1H), 2.18 (s, 3H), 2.15 (s, 3H).  
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NMR Spectra 

 

 

Summary 

The reaction of acyloxypyran-3-one 2.1c with 1,3-acetone dicarboxylic acid delivered 2c. 
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Chapter 3 

Introduction 

             Morita-Baylis-Hillman reaction is one of the most facile C-C bond forming 

reactions.1 The adaptability of MBH reaction is due to its atom-economy, organocatalytic 

nature, and ease of transformation of the MBH adducts into other synthetically targeted 

products.2 MBH reactions are profusely utilized in the synthesis of several pharmaceutical 

and biologically active natural products.1,2 Despite various ameliorations in MBH 

chemistry, some problems are still unexplored. One of them is the recognition of 

enantioselective inter- or intramolecular MBH reaction of activated dienes. Among them, 

the dienones are readily available or are easily accessible by simple synthetic routes. But, 

to our surprise, there is no significant research on MBH reactions involving dienones.  

 

 

 

 

 

 

Scheme 12. MBH reaction of β,β- disubstituted enones. 

Scheme 13. MBH reaction of substituted dienones. 
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With the background of the earlier report on MBH reaction of β,β- disubstituted 

enones by our group (Scheme 12),2 we commenced our study of intramolecular Morita-

Baylis-Hillman reaction of dienone systems (as in Scheme 13). 

 

 
 

Results and Discussions 

In the beginning, 3 were synthesized from the corresponding dienals and 

bromobenzyl alcohols (Scheme 14). To synthesize dienals C, we started with substituted 

enals I. I was converted to II via Wittig reaction with triethylphosphonoacetate. II was 

further subjected to LAH reduction followed by IBX oxidation to yield dienals C.  

 

 

 

Bromobenzyl alcohols were accessible via NaBH4 reduction of A. Diols D were 

synthesized by n-butyllithium mediated direct alkylation. Final dienones 3 were then 

obtained by IBX oxidation of diols D. 

Finally, we wanted to synthesize 4 from 3 (Scheme 15) so we initiated the 

optimization for 4. 

 

Scheme 14. General approach for the synthesis of 3. 
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  Table 4. Optimization of MBH conditions for 4a. 

                        

 

             Using 3a as a model substrate, we started optimizing the conditions by using various 

nucleophilic bases and solvents with the motive of obtaining cyclopenta[b]annulated arene 

4a (Table 4) with short reaction time and excellent yield. To our delight, PMe3 in Toluene 

Scheme 15. Synthesis of cyclopenta[b]annulated arenes 4 
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yielded 4a with 95% yield in 15 minutes. The expected mechanism by which the reaction 

delivered 4a is depicted in Scheme 16. 

 

         

            

 

 

 

 

Experimental methods 

General experimental methods: All the starting compounds and catalysts employed in 

this study were procured from Sigma-Aldrich and were used without further purification. 

For thin layer chromatography (TLC), silica aluminium foils with fluorescent indicator 254 

nm (from Aldrich) were used and compounds were visualized by irradiation with UV light 

and/or by treatment with a solution of p-anisaldehyde (23 mL), conc. H2SO4 (35 mL), and 

acetic acid (10 mL) in ethanol (900 mL) followed by heating. Column chromatography was 

performed using SD Fine silica gel 100-200 mesh (approximately 15–20 g per 1 g of the 

crude product). Dry THF was obtained by distillation over sodium and stored over sodium 

wire. IR spectra were recorded on a Perkin–Elmer FT IR spectrometer as thin films or KBr 

pellet, as indicated, with νmax in inverse centimetres.  

 

 

 

Scheme 16. General approach for the synthesis of 4. 
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Procedure A: Synthesis of the dienones. 

All these dienones were prepared as in Scheme 14. For example, commercially available 

2-bromobenzaldehydes A (when R3 = H and R = H) were converted to 2-bromo benzyl 

alcohols B via a straightforward sodium borohydride reduction. Direct n-butyllithium 

mediated metal-halogen exchange followed by alkylation with an appropriate dienal C 

generated the diols D. IBX oxidation of the diols D led to the formation of the dienone-

aldehydes 3, Scheme 14. 

 

Representative procedure for step-I (Scheme 14): An oven dried 25 mL RB flask was 

charged with 2-bromo benzaldehyde A (2.0 mmol), 10 mL dry MeOH and placed at 0 οC. 

Sodium borohydride (2.1 mmol) was added portion wise under nitrogen atmosphere and 

stirred at room temperature until A disappeared (monitored by TLC) and quenched by 

saturated aqueous ammonium chloride. Methanol was removed under vacuum and 

extracted using ethyl acetate. Organic extracts were combined and dried over anhydrous 

sodium sulphate and concentrated to afford crude 2-bromo alcohol B and proceeded to the 

next step without further purification. 

 

Representative procedure for step-II (Scheme 14):34 An oven dried 25 mL long neck 

RB flask was charged with 2-bromo alcohol A (1.0 mmol), 5 mL dry THF and placed at 

−78 οC. n-BuLi (1.6 M in hexanes, 2.2 mmol) was added drop wise at same temperature 

and stirred for 2 hours. A dienal C (1.3 mmol) dissolved in 1 mL of dry THF, was added 

dropwise over 2 mins and stirred at room temperature for 30 mins. The reaction mixture 

was quenched with saturated aq. ammonium chloride solution and extracted using ethyl 

acetate. The organic extracts were combined dried over anhydrous sodium sulphate and 

concentrated. The crude product was purified by silica gel column chromatography using 

hexane/ethyl acetate as eluent to afford diol D. 

 

Representative procedure for step-III (Scheme 14): Diol D (1 mmol) was dissolved in 

ethyl acetate (10 mL), and IBX (1.5 mmol) was added. The resulting suspension was 

immersed in an oil bath set to 75 °C and stirred until alcohol D disappeared as monitored 

by TLC. The reaction was cooled to room temperature and filtered through Buchner funnel. 

The filter cake was washed with 3× 2 mL of ethyl acetate. Organic extracts were combined 

and worked up using saturated sodium bicarbonate solution to remove excess iodobenzoic 
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acid. The extract was dried over anhydrous sodium sulphate and concentrated under 

vacuum. The crude product was purified by silica gel column chromatography using 

hexane/ethyl acetate as eluent to afford the enone 3. 

 

 

Procedure B: Screening of reaction parameters (Table 4). 

             An oven dried 5 mL glass vial was charged with 3a (25 mg, 0.125 mmol). An 

appropriate solvent (1 mL) and a catalyst (0.0125 mmol) were introduced at room 

temperature (rt) under nitrogen atmosphere and stirring continued at rt until 3a disappeared 

as monitored by TLC. All the volatiles were removed under reduced pressure. The crude 

product was directly purified by silica gel flash chromatography using hexane/ethyl acetate 

as eluent, to afford 4a as pale yellow solid. 

 

Summary 

             The synthesis of starting material 2-((2E,4E)-5-phenylpenta-2,4-
dienoyl)benzaldehyde (dienones) and optimized condition for the IMBH adducts, is 
described. 
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