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Abstract

Abstract

The dissertation consists of two parts: 1) 2-(phenylethynyl)pyridines ligands
mediate Pd-catalyzed seletive oxidative Heck reaction; 2) Synthesis of natural
perfume 2-isobutyl-3-methoxypyrazine.

Chapter 1: The Heck-Mizoroki coupling reaction is one of the most powerful
transformations for the construction of C-C bonds and has the potential for broad
synthetic application. Unfortunately, a key problem remains that how to control the
position where aryl groups intert into olefins.The ability to use unfunctional alkenens
as substrates rather than vinyl halides represents a significant advantage over other
cross-coupling methods for the synthesis of substituted alkenes. For electronically
biased olefins such as styrene, vinyl ethers and acrylates, high regioselectivity can be
achieved easily. Typically, electron-deficient alkenes such as acrylates and styrenes
favor couping at the terminal position to give linear products, while electron-rich
alkenes favor couping at the internal position to give the branched products. (Scheme
1). However, the development of regioselective Heck reactions using electronically
unbiased alkenes, especially for aliphatic olefins, as substrates in a catalytic manners

is formidable challenge.

PdLn B—hydride
A elimination A branched product
\( (R= electron-rich groups)
R

Z R Lnpd R
+ (internal) p-hydrid
A . rti -nyariae .
Ar—X insertion PdLn  glimination F\I,me'::r product
— - T A = electron-poor groups
Ar R NS ( poor groups)
(terminal)
Scheme 1

Over the past decades, various bidentate nitrogen ligands in complex with
palladium have been successfully applied to the Heck coupling reactions.On the other
hand, several groups have demonstrated that a Pd" center could coordinate with the
N and the C=C Bond simultaneously. Bearing these knowledge in mind, several
pyridine-type ligands containing C=—=C bonds were designed and employed in

selective oxidative Heck reaction. To our surprise, L3 shows good yield, In/br

I



Abstract

selectivity and moderate regioisomeric ratio.

fe)
R N RQ B\O]

electronically
unbiased alkenes

6 mol% Pd(OAc),
20 mol% Cu(OTf),
20 mol% Ligand

Z4 .l/R
S Y +  isomers

high selectivity for electronically
unbiased linear-alkenes

DMA, O,, 40 °C R

Scheme 2

X

7
PR N
Ph

Ligand 3

Chapter 2: Natural perfume 2-isobutyl-3-methoxypyrazine is synthesized from

natural Leucine. Leucine undergoes esterification, ammonolysis, condensation and

substitution reaction to pruduce 2-isobutyl-3-methoxypyrazine.Cheap raw materials,

simple operation and mild conditions make the synthetic route useful in industrialized

synthesis.
HO _0_0
WH,S0,, HRHCI _ NHzH20 _ NaOH (2.4 eq)
—_—
H,N MeOH, 110°c ~ HCI* HN 60 °C j MeOH, -15 °C
70 % 65 % 85 %
__PCl _ CHiONa ANGEON
[ [ Total Yield = 21 %
POCI;, 90 'POCI, 90°C MeOH, 60 “MeOH, 60°C NG
63 % 87 %
Scheme 3

Keyword: Palladium catalysis; 2-(phenylethynyl)pyridines-type ligand; Electronically

unbiased olefins; Oxidative Heck reaction; Leucine; 2-isobutyl-3-methoxypyrazine.
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3
H R Pd© (catalytic) R" R
R'—X + — . —
R2 R4 ligand, bﬁ::t, solvent R2 R4

R = aryl, benzyl, vinyl(alkenyl), alkyl(no p hydrogen);

R2, R3, R* = alkyl, aryl, alkenyl;

ligand = trialkylphosphines, triarylphosphines,chiral phosphines
base = 2° or 3° amine, KOAc, NaOAc, NaHCO3;

The Typical Heck Reaction

Scheme 1
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Ph
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1968 4F, Heck % KIRiE T LA LioPdCLy J9fEALFA, CuCly fFAEALT], J5 5
KA TR 5 TR FR IS A 484K Heck W (Scheme 4).
PhHGCI + “co,Me L2PdCls CUC o

MeOH, rt,2h 2 “CO,Me
57%

Scheme 4
1994 4£, Uemura BRARZLPS 2758 T #5155 JE00 R 55 095 2 (¥ 584K Heck J L
TEiZ AR08 h CABE ARV E N HEAGT, T RANTE A, ZRAE NI, SEBLT 75 L0
R BeFEimg 50 e i) 22 AR B (Scheme 5).

R'" pgoAc), A R
ABOH), + = WACA \=<

R? AcOH, r.t. R?
Entry Ar R' R2 Yield(%)
1 Ph Ph H 99
2 Ph Ph Ph 98
3 Ph CO,Me H 73
4 4-MeOCgH, Ph H 97
5 4-CICgH, Ph H 39
6 3-O,NCgHy Ph H 64

Scheme 5
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2001 4%, Mori SRS ERAL ML), IR (E LT, IR AR R
INFHl, £ DMF & 5FRseil 1R ER 5 0 ke 1 AL Heck SN . fEZIART, B
TGS, SR E SRR FEE, hAERLFE A2 (Scheme 6).

Pd(OAc),
Cu(OACc),, LIOAC
PRBOH), + R —aoAC) Ph o~
DMF,100 °C
Entry R Yield(%)
1 CO,"Bu 84
2 COMe 82
3 CN (E:Z=3:1) 58
4 Ph 82
Scheme 6

2003 4F, Larhed %19 YRS T LEBRIB 4 4 T UM AL I 54K Heck SR 1%
AT R R AEAE Db 7], BERRERVE AL, EERREAE NS INGR, DMF
VEREER, 5-25 438 58 7 FENIR 5l R AR EC . RN T R MEY), BA
Bt Z/E ik, hEERIFH I Z (Scheme 7).
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o)
B(OH
4 /©/( )2 125 15 71
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5 \©/B(0H)2 125 15 62
B(OH
6 /©/ (OH)2 125 15 58
OHC

Scheme 7
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