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Abstract

Abstract

The dissertation consists of four chapters. In the first one, the nucleophilic
substitution of propargyl alcohols and application of propargylic derivatives in
heterocycle chemistry are briefly reviewed; The second chapter describes
montmorillonite K10-catalyzed synthesis of 1,4-diynes directly from propargyl
alcohols and alkynyl silanes under solvent-free condition; The third one describes
montmorillonite K10-catalyzed synthesis of benzopyrans and naphthopyrans from
propargyl alcohols and phenolic compounds; The fourth chapter describes the
selective synthesis of 1,4-diynes and furan derivatives from propargyl alcohols and
terminal alkynes.

(1) Propargylic compounds are prevalent in natural products and have been well
applied as synthetic intermediates due to the flexibility of carbon-carbon triple
bond. Thus, nucleophilic substitution of propargyl alcohols, as a useful
approach towards propargylic derivatives, has attracted considerable attention
in the past few years. In addition, the synthesis of various heterocycles from
propargylic compounds has become a hot topic. In the first chapter, the
development of this research area has been briefly reviewed.

(2) 1,4-Diynes are important structures in natural occurring and material chemistry.
They are also useful intermediates in heterocycle synthesis. This moiety is
traditionally accessed by the nucleophilic substitution of propargyl halides or
sulfonates with metal acetylides. Thus, the substrates are not easily accessed,
and large amounts of salt waste are generated simultaneously. In chapter two,
we describe a montmorillonite K10-catalyzed nucleophilic substitution of
propargyl alcohols and alkynyl silanes under solvent-free condition, providing

an efficient and green method for the synthesis of 1,4-diynes.

I



Abstract

3)

(4)

R3

oH _ H-K10 mont
1 + RS ——TMS
R A ) neat, 40 °C, 25 min | |

1
1 R \\
R* = Aryl, Alkyl R2
R2 = Aryl, Alkyl, H, TMS
R3=H, Br, OMe

up to 89% yield

Benzopyrans and naphthopyrans are widespread in natural products and have
attracted much attention due to their prominent biological and medicinal
properties. The utilities of these compounds in materials have also been well
studied. Therefore, the synthetic methodology for the synthesis of these
heterocycles has become increasingly important. In chapter three, we describe
the montmorillonite K10-catalyzed reaction of propargyl alcohols and phenolic
compounds to prepare benzopyrans and naphthopyrans with various

substituents, providing a green and facile route to benzopyrans and

naphthopyrans.
R
= /|
OH
Rl . | SO montkio oY
VR X S 30 min (RIA
R3 R .R2 R®
R, RZ = Aryl, Alkyl p-Cresol; 2-Naphthol 41-83% vyield

or R = Aryl, R> = H
R® = H, Aryl, Alkyl, TMS

In chapter four, we describe the selective synthesis of 1,4-diynes and furans
from propargyl alcohols and terminal alkynes. While using Cu(OTf), as the
catalyst and 1,2-dichloroethane (DCE) as the solvent, the reactions of propargyl
alcohols and terminal alkynes provide 1,4-diynes selectively. When
trifluoromethanesulfonic acid (HOTY) is used as the catalyst and acetonitrile is
used as the solvent, y-alkynyl ketones are produced in high selectivity.

Furthermore, y-alkynyl ketones could be facilely transformed to furans in

v



Abstract

refluxing toluene. The “one-pot” synthesis of furans from propargyl alcohols

and terminal alkynes is 100% atom-economical.

. OH
1
If Rl)\ 1) 20 mol % HOTf R
Ho + 10 mol % Cu(OTf), . R2 CH=CN, reflux T\
’ L DCE, 4 A MS . 2) PhMe, reflux o R
R % R*— R2

R? 1 2 “one-pot” 100% atom economy
only byproduct: water ‘ R™= Aryl, Alkyl; R® = Aryl, Alkyl, TMS, H; ’
R3 = Aryl, Alkenyl

Key words: Propargylic alcohols; Nucleophilic substitution, Montmorillonite;

Solvent-free reaction; 1,4-diynes; Benzopyrans; Naphthopyrans; Furans
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