CHAPTER I

INTRODUCTION

1.1 Importance of epoxide and products from epoxide ring opening

Epoxides have become hi * building blocks in organic synthesis in
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In recent years, the pharmaceutical industry had relied greatly on solution
phase parallel synthesis as a mean of production for lead generation libraries of small
molecules. The 1,2-phenethyldiamine substructure (II) provided an excellent core
for a drug-like lead generation library. Furthermore, substituted 1,2-

phenethyldiamines have proven to possess biological activities.*
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(2S,3R)-3-Hydroxy-2-methyldecanoic acid was a component of hapalosin, a
cyclic depsipeptide exhibitin; S a j%/u resistance (MDR), a phenomenon
encountered in cancer che apy. /
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Moreover, thjepomde ring and products de{'ti'ed from ring opening are
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1.2 Methods for epoxide ring opening
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metal salt. Sometime the reaction could take place without any catalyst.

1.2.1 By common catalysts

By acid

In the reaction with nucleophiles at pH less than about 4, acid catalysis took
over and the initial was attacked on oxygen. The oxygen could leave with the
bonding pair of electrons determining which bond was broken. The chief product

from a monoalkyl oxide was the primary alcohol.’
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It was reported that acid could be exploited as a catalyst for the epoxide ring
opening under milder conditions. A well known example involving the steroidal
skeleton rearrangement®, 16a,17a-epoxy-20-one system which had proven to be

quite resistant to nuclephlilic/ Lewis acid catalyzed ring opening. The only reported

opening of the epoxide ring w conversion by HBr-AcOH, of (IV) to
bromohydrin (V). %\\§ //}

9

| —
O,

By Lewis acid ,
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Another metal salt catalyst rep Salehi and co-worker'® involved the

primary, secondary and tertiary

(@ molar equivalents of ferric

ol in excellent yields with high
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Tributylphosphine was found to be another effective promoting reagent for
the ring opening reaction of various epoxides with nucleophile to produce the

corresponding anti-bifunctional products in moderate to excellent yields in water.''
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Coote and co-worker'® documented the reaction of homochiral (-)-(R)-styrene
oxide with methylamine in ethanol at reflux. The reaction produced homochiral
(-)-(R)-halostachine and 2-methylamino-2-phenylethanol. Similar treatment of a
racemic styrene oxide gave a racemic halostachine. Treatment of (-)-(R)-
halostachine or (R,S)-halostachine with 3,4-dimethoxybenzyl bromide in acetonitrile
at reflux in the presence of potassium carbonate yielded pure (-)-(R)-N-3,4-

dimethoxy benzylstachine and (R,S)-N-3,4-dimethoxybenzylstachine, respectively.
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Azidolysis of 1,2¢epoxide was widely investigated in organic reaction since

1,2-azidoa1colﬁi; %&@% %%ﬁ%&%ﬂ @1 building blocks for

carbohydrates and nucleosides. Theu.classical pr%gcol used Nal\ku(S mol/eq) as a
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1.2.2 By metal complexes

By metal Schiff’s base

The development of a new process for the opening of epoxide ring has been
continued to be an important goal for both academic and industrial point of views.
Metal Schiff’s base complexes have been reported to be employed as a catalyst in
the epoxide ring opening obviously seen from the work contributed by Jacosen and
co-workers.'¢"?
Some instances were described by.-The screening of first-row transition

c@ﬁ&yailable salen ligand was came out

and revealed that several 6f them couldicatalyze the epoxide decomposition, but only
the chromium (III) an‘dreﬂ(ﬁﬁ-- co ‘plexes mediated clean transformation to the

ring-opening product««This: au fact later the preferred catalyst for asymmetric

metal complexes derived from the comm

epoxide ring openin
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The reactio}li', ious meso epoxides with TM §3 was screened utilizing
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2 mol% of metal Schﬂ?t’ s base as a catalyst. Epoxides fused to five-membered ring
underwent ring opeﬁfng with very high levels of gﬁantioselectivity, while six

membered ring-and acyclic substratesawereslightlyilesseffective.
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Fluorine substituted organic compounds have gained a growing interest
because of their unique properties due to the influence of the eletronegative fluorine
substitutuent on the acidity of neighboring position and dipole moment of the
molecule. The reaction of cyclohexene oxide with KHF,/18-crown-6 was trans-
diastereoselective and was proceeded with 55%ee to form (R,R)-(-)-2-fluoro

cyclohexanol in the presence of Jacobsen’s (S,S)-(+)-(salen)chromium chloride



complex. From racemic epoxides such as styrene oxide or phenyl glycidyl ether,
mainly or exclusively products with fluorine in primary position were formed with
90 or 62 %ee, respectively. In all cases, minor amounts of the corresponding

chlorohydrins were formed.?
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Asymmetric hydrolys ok
test of the reactivity of oligemeric ¢

ide was selected as a challenging
Ca - ts, as this reaction had proven to
be very difficult to catalyié ith-mone 1 salen)-Co complexes. At a catalyst
loading of 1.5 mol% with Fespect to C is of cyclohexene oxide was
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By metal carbo;ylate complexes

Fromﬂeﬁﬁ?ﬂ 4}(18]% ﬁ?jﬂﬁ}f‘ :@mium (IIT) ethanoate

could be used;for epoxide ring opening. activities have been compared with

¢
aceti W,‘Lﬁd m idy A bj/ﬁ é’ ﬂ:lchlorohydrin,
phenj%y idyl ril id d"glycidyl ‘methacryl ied on in the

presence of Cr(III) ethanolate. The acid reactivities changed greatly with respects to

the oxirane series.
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Iranpoor and Adibi*® reported that iron (III) trifluoroacetate was utilized as an
efficient and nonhygroscopic catalyst for the alcoholysis, hydrolysis, and acetolysis
of epoxides. The addition of chloride, bromide, iodide, and nitrate ions to epoxides
to produce the corresponding 2-halo and 2-nitratoalkanols and also the conversion of
epoxides to acetonides and thiiranes were also performed efficiently in the presence

of this catalyst.
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The mechani 1Lve c 1on of organozirconocenes with
epoxides was likely to i { i [ ‘ d epoxide opening, followed
by a [1,2]H shift and n ‘ 'ng aldehyde. The Lewis acid
Cp,RZr", initially pr s ] ide abstraction from Cp,RZrCl
was rcgenerated by chloride 19;!— J , RZrCl to alkoxyzirconocene
cation."
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function as espec lyzeéd the ring opening of

epoxide with TMSCl Phosphines serve as a nucleophilic catalystifor a wide array of

rsction, Thes abien{ o o i il 112 shullbieds drTMaEC and 5 mois

of phothaferrocene in CHCl, at room temperature, followed by deprotection of the

resulting TMS ether with acid, cleanly afforded a chlorohydrin.
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By supported cataly = :
Alternatively, dqbal : d ker™ ™ re orted that novel synthesis of
pyrrolidine containing ‘.- droxﬁéi;j e { e e s \ es as inhibitors for HIV
; o ‘polyat supported cobalt (II) salen to
catalyze the formatlon of thc.@e& m " nnamoylamides of L-proline followed
by its opening with e onditions. The, intermediate cinnamoyl

epoxide underwent r et ing with sereval aromatic

amines leading to _ ighly selective synthesis of the anti diasteromer of PB-

phenﬂlsosem?f(ﬂag eﬁ W 8 w 5 w EJ ’] n ‘j

Q—CO(CN) = Polyaniline supported cobalt (II) salen

Two series of solid catalysts in which a chiral chromium salen complex have

been anchored on aminopropyl-functionalized SiO,, ITQ-2 or MCM-41 have been
prepared.
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1.3 The goal of this research
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opening of styrene oxide. i

2. To study of the optimum conditions for epoxide ring opening using styrene
oxide as a model substrate.

3. To apply the optimum conditions for the ring opening of selected

epoxides.
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