3.1. Synthesis of Substrates for Stille Coupling Reactions

LiAlH4 (00/12/14)

Ay

< o)) ISUNERS I (] g2 J
(o] o g bl ! O] n
o -t m 3 = o
n m - = N L
| | 1]
i il |
L r r 41'
P
Y
k4
..
34
PPM
T S T T TR Nt T T Tt T S S S S T S T B T N S S R S R B ——
4 = 1

S62



LAH (01/06/25)

I
|
|
[
[

‘00 150

i e Ao

S63

y

El" LS

Ll fad
T

2iGt

opm




HWE (00/12/13)

[1n] I~ < J I n - oy O 1<) 44]
@ X, < Ao ~ © T .S o U
o < < -1 -t < u o [ oy Ay [
< < - 0 At - L = -t YT
= )

w 7] |

_ — _ PeM

S64



S65




DIBAL (D0/12/16G)

HO
K/\)\(\O

o

2.000

1.978

1.973
1.148

o} m o~ o, —
M ™~ ») T~ n
| - Al s
— "j —

JVUN UK_J“MJ ‘L 1

T

L L L L L L

7

L I D T B B B B

|
o

T T T rT

T |

4

S66

| A D D N R R R

|
3

i 1] i T i 1 I i 1 | I 1] T ] 1 i i 1 1) I i ] ] ) i i [] T T
2 1



HO
K/\)\(\O

mﬁwmwwwmw%mmmmmmwm“mﬁm ' : L;*! : (AN S —— WJWMWMM

PEM

TITT[UIT ||[r'|IIIIIllll[llf[]i[T‘—Iilllilll IIlIIIIII!|llIlI[I'I-'[IIHIiII’r'IlI”Hr[]iTT[IIII'IIIlIIIIII|IIIIllll!|IJII]I[I![IiIIlI[|‘II]]|[['|]'[['I['I]I[T'I||||1|[|!]|||][||[l]|[|||[||r|'|]|[|||[!|[T[[|‘|||||I|1||lip||[[||[||rl]|”|l“ [:

220 210 200 120 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10




amberiist (041/01/2F)
) ! -t ™
= £, B o b
OH . , i , . . .
‘ | 4 ] |
/ OH ] ’ 7 H H ¢ H v
OH
25
||;
|
1 w I|
[ JHL I 1 , .’} J L.J_
IlllII’IIllllllI]JIIJ]ITI_‘IliiIIII]I[l'IIIIIIIJ"I[IlIIIII]JIIIJIIEIJI['I[[[IJ]' ppM
8 7 5] )

4 <] 2

T r T T7T1 717171 I LI B B B

1 ]

S68



OH
WOH

OH
25

| | |
il | |

12' "IH ||[u m i| || m] |L Lm ‘I.j’ijh\ ILJM

l;.u ..i

i [l [' I

40((1130 ° lr_

11

| Mum .m u

ii

i

| 1
|

|

i!

i

|

t-a,;.ii | ul ‘ i’| | | I

thI\ ||i||“ JI i il” .| u.] l ‘m& I‘il ||]| 1 IIh ..-H

'||1
Ui
bl
)
|

S69



DIBAL (C1/01/24)

o = o} ‘- o = o o o @
g [w] (o [ea] 0o a J 8] s} <
{ o4 o o (&) (o] U o o <1
Al ot Al A TR PR < - m
OH
| |
{ | i
OMPM ' ! | |
26
|
|
(/.

—_— . : PPM
...... A L L e B L L L B L L L LB T T T T T LI S S B Nt B S B S T

()

S70



S71




green (01/01/17

~ a3 = o)} Al < s o - m P~ - 1y ~
I~ i~ < < < s] m q ™~ Lo - 54 <~
e e = - < o -t AV ) il o] n T -
=T W At} ': "' — m 0 = '_'J ol - -"

OTBDPS
| 1 | | 1 | | |
| | | | | |
/ OH i o 1] ¥ ¥ v ¥ ¥ k 3

‘ 4 v L
OMPM
27

| A o - o

T T T 17T 7177 [ 1T 1 111 T |

l[TTIIli.l

8 7 B

o ) ’PM
rrrrrrrrrrprrr e T T T LI B B B | [TFrTTrTrrrrrrr1r 111 [ 11T
5 4 3

2 1 0

S72



OTBDPS
=

27

OH
OMPM

"NMNWMWMNWH

sty

220 210 200

190 180

170

160

150

140

130 120 110 100 S0 80 70 60

50 40 30

!I‘.IFI1['I[‘.i[I‘.ITIII[IT]T'[rlIl[I!|II[ilI'III[l[I[I‘.|[I[I'I'I'l”T.’T!I['.IT””'II'ITIH:IIII'IIII!I!I |!IIII“IIIII.'lll.I!IIlHIlIlIIHIIIIH'[IlII!IH‘.l![II‘.III‘.[II‘.IIi[I!I[][]['I!I[I[]‘.'[‘.T‘T.'IlIIIIi!I'.JI'III[IlJ.’l[I[I'.II'I‘lIlIl'IiI'I‘.[I[T”]TI.’I[

20 10 0 -1

S73




i
i

TBOPSC]

00000 e

WHO ——
Fii o1 | ———

£gQun-1

0/08/

Br

OTBDPS

Br

OMPM

00631
302¢ 1 \

Livdl

8e9( 1

£28° 1

58181 —

Gerel —
899" 1

£989°1 %
€61 ——
08¢1°2

BG61 2

1912°¢ ———==

sov2 2 %I
reGs2 2

6541 €

€28 E — >~
0106 € — >
1016 € pll
7686 € — —
WEl Y —
(mrly —  —
€2 v

eEY — ——
€105°p o
CBEG p —  —————

28

~
LA

Py
M

/_
Fan

_A._._/'I\Jl\—L._

ppm

S74




Br

OTBDPS

Br

OMPM

28

|
100

7 15.00

— 19.21
2683

— 35.40

- 3.7

— b4.37

— 10.€5

o 76.59
”xq 77.00
- 77.43
— Bl.84

T 11370

...... — 159.17

S75



Uenishi (01/06/11)

<

™ = o 0 o «@ o T o} ily)
= TS S = I~ D oo = = o e
~ U0 = o) 5 o S C = - c o O~
- ooy oY 5 = av - = m " - oY o

OTBDPS _ [ l? ! i { l'{ i I ! ¢[

=
Br

OMPM
29

M Ji b tUULl " 1

T T T T 7T ] T T 17T 17T 171 T i I N N B N B B

PPM

P T T T T T T [ T T 7T 1T I T 1T T T 17T 17T 17 177 [ L L L L

1 0

| L L L L L L ] T T T I T T T

8 7 S 5 4

-
na

S76



OTBDPS
=

OMPM
29

Lo
o

L
mr

W enptiiarie

| N

s
w

!WWTﬁﬁqWWﬂﬂqwlnnwunnuwnﬂﬁuqnun1qhunnjﬂﬁu|qnnuuqnnunqnunu”HHnnwnnnnqnnunwwnﬁﬁwuwuwwWTﬂﬂqﬁﬁ T TIT

220 210 200 180 180 170 160 150 140

130

120 110 100

S77

30

80 70

60

Ll |

aan e T

50 40

0 20 10 0 -10



Bu3snC1 (01/06/13)

OTBDPS

0000 0
PIGE 0
L5(8°0
ChBE 0
£568 0
9306 0
Orr6 0
£996°
SEr0-
teae’
vGie
900E"
0G5t
Irer’

SnBU3

OMPM

18

- ¢GBe”

[0Sy
FiGy
[E9y
vriy’
9567
Gros’
b6’
pitg
16rF9"
€9499°
E(B9°
120t
1508
9gee”
PiGe"
£0uR”
{18
PEOR
WA ON
€5Gl’
BELE

£208
6BeE
£GPE"
ey’
T
FEGY
9697

£ 071 £ £ 600 00 6L 00 PLI (L FU vt ot vt vt 1t vt vt vt vt 7t 7t vt 7t 7t 7 et v 2t e vt vt e v

I26L

-

6evl
[l
cE0e’
apre”
aley”
8625

-TT wwwwT

.

I\_.,_.\']

|
]

S—

(-

|

I

ppm

=]

S78



P ——
{ Bu3SnC1 {01/06/13)

OTBDPS

=
SnBus;

OMPM
18

S79

|
| |
i
|
1
|
1
; |
|
|
|
]
F
|
| H ﬂ| | I
PNy A AV S AR 1 ik S i i I Whssrirnapasrmmit
T T T T | T T T [ T i T T | T T T | T
150 100 50 ] pom
| [ [ | | |
‘ J | | | [ I | |) ft!
| | | | | | | ( A
| | | I | | | | [ ] |
3 aa%zgiiﬁ = B =83y @ =g AEIN
@ 3 mm@ynan s Py T i w & & SES s Ex 2
RS | S



T™S HO - His

31

W, W—

PPM
T T T T T T T i T T T T T T I ] T | T i i I I T L ] T ] T Ll ] ] ] ] 1) i | ] I 1 I T T T T T | T T T T T T T T I 1] T ] T T T T T T I
8 7 6 5 4 3 2

] L L . [ L L

1 0

T 1 1 T 11T

S80



- TMs HO

:

Cl

31

.’i!'|I!IIn|l'IIJ!l!l:n'l!lllll!l!llullll!I'l‘l!IIII|!I‘.'I.’I."I!i'III!I'III'I![‘.”II[‘!TT'I AR08 BLELLLLI 'T"T‘Trr'T'T'T"ﬂTrri TTTT

220 210 200 190 480 170 160 150 140 120 120 110 100 90 80 70

50 40 30 20 10 0 -1

[]]
[

S81



000" T

CN

HO

Vi

TMS

AL

R —

Ny

PPM

S82



S83

oy



HO

5

CN

1.000

S84

0.991




220

210

200

190

180

170

160

150

1490

130

120

A s i b s

PPM

110

100

90

80

”’[ T.’l.’TT'I"I!'lnIIIl'].’IIl!III'l LAl I!J!l I!I.’llITl!l!l!nlnll'[!l!l‘.[‘[[l TIrT I[T'T'TII JIIII!I'T'I'lTl l'T"rY‘: ¥ i'l'i!l![ll’f[ll’l['l” |FI"”'I.I |.’I.1!1”.’"1-If|-’|!]|Iflll[l‘l'li””.l. |.’I!III'-I-J-’IH!I!Illlllllllllllllllllllfl

70

&0 50 40 30 20 10 0 -10

S85




TBSO

4

CN

)

1. 000

049

1

1 104

179

0.935

n—

S86



TBSO

TBSC1 (01/11/19)

&
a
= -4.94
3 - i
E
= — o
I
i
1.
-
“_Wl
— — 17.88
;
4 e 25.46
| —< 5556
3 27.11
-
=
r
>
i—=s
3
*
3
]
w 67.23
71.67
S—Ty |
=~ 76.59
— 3 A
1S 79.09
mw
i
E
1
i1
—S
;
i
4
b
=z
O E— — 117.35
510
3-8
: I
3

74

S87



DIBALH (01/10/13)

" \TBSO o * o 1. 0 -
S \\)\/CHO g - A G = o
- - ! < = M~

32

PPM
|l|il|lli"fiiT"II[il'IIr‘!iflTTlllllrilIllII‘-I[llTl|I|’J|IlllIIIIII[IIiI[I'I[[I]IlTIrTIIiIlFIJIIIIiiIlITTI‘[II

10 ] 8 7 5] 5 B 3 2 1 0

S88



TBSO

4

32

CHO

CTTTTTIT T I T T T I T T T I TR T T O




ALDOL (01/11/28,

TBSO HO O
AN X

<

O

0.93:2

c.000

DIRE
0.498

S90

A D52




OMPox (04/141/28)

Ty! cd - @ © ~ = o
TBSO O o>(o & g g o & A 3 e
A < 2l A o 2] o T
N0
| | | | I 11
; b 1 s ¥
B —— i N 9 S =
JML S ,i _______ HLWL_J\J A J L|_ = A JLL
PPM
i i L ¥ L L i i i | LI T T 1 I LI ] LI i i L I L L) T T T T I 1 171 ] | L L

4

S91



TBSO O O O

A
%

[T NP S " i FUPPITR Py § N | Ak M . " 4‘- - N - " .
T T T T T I T IT T T T T T T T T T T T T T T T T T T T T T IO T T [ AT T O T ey e |'1"F‘T!'T!T!’T'T":"f‘T"u"'T“r"."T":"T"."‘r".'I'TIT."I".'I"."[‘TW'TTT‘TTTFPTEMTT'T:
210 200 19 180 170 1680 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0 -10

S92



HF {04/11/30)

IL-rl
1 Q0
I\l
G F
W
YV

HO O O O

4
g
O

34

| S | ﬂlﬁ,ﬂk_h L

S93




, i , o ) " ,' 0 Ve : F

Ill'[ll LARARS I‘.[.l.’l.’l ][1!1‘1” I[T’T‘.T.T ]' I T.’T'T—J'I'J I.I'|.’I LLARL |'I’I!I.I j.’l-l.l'l't!l'l'l!l']!l LR | T |'[!l|]!]'j!|’|!|'[ |‘|‘.[‘[‘.’]"TI"TFT"T'T’T!'T'T"T'1'T T "T"('T!‘!’!T'T"rrrrT"rfT“lTT“rTT’T"TTrTmT]'r
220 210 200 1%0 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

S94



NaBH4 (01/12/C4)

oo
’1"]{}
i
30
4
|
Q

<« T T s 8 & T J %
\\)\W - = = o o - - . .
. .
21
|1 | i ||
4 1

b

S

./.-_'

PPM
] o T T T | i 1] T T T T T T T T T T 1] i i i ] ] ] !

S95



III!|III1I-II'I!IIIIIII"III|Il!1!|!I!l[]lII|!i'!'.[l['l'l"l!-.’-’[‘.[‘.[ [”‘l.’l'[.’[.’[‘] R LM U A A A A L A LA A R M A AR AL TR LA R R AR R RN RA AR R RERE LA R R A R LA LA R AL LA i i |'T T

220 210 200 150 180 170 160 150 140 130 I 11 100 ] ol : ! 3 2( 1t -10

S96



S97

[KV]

L

I3




N | Il

PPM |

m [ LA [||'|[\I:"I T '!’[’: LAL IT.| T 1'| I'Iﬁ-'['l LLLLLA t'll’l ["I’I’]ITl.’T.’l |"I’T‘.T['I'[‘I"['["I I[T‘TYT‘.. .1I\!|'!!-III|”"ITT LLLILLAN L I.I'i'['lII‘;!I'II<II!<:I‘|'I I!-!-’[h[]'.'-'flnlI!I’I‘JII.'|.'I’I‘i[|[”|[]'||'|[||III'|I

T
220 210 200 190 180 170 160 150 140 120 120 110 100 9O 80 73 60 52 47 3D 20 19 0 -10

S98



NBS (01/12/07)

TBS

0000°0

2l 2l . WWWWMMWWMMM“

O

TBSO

Br

NG
[3: 214

£EGBC'S

169¢°¢

35

S0l

—_

00°1

Al

ppm

S99




NBS (01/12/07)

TBS

O

TBSO

Br

35

pom

|
150

-4,77
-4.7
-4.49

-4.36

— 17.91

— 24.28
25.73
—~ 25.92

—— 28.84

— 40.28
T 41.63

— 44.50

— 66.42
T e1.77

75.57
76.84)

T
P

— 95.65

106.35

—— 160.98

|
200

169.02

S100



BS
><
AL . 5

T
TBSO O O

19

| - -

S101



PPM

..... T ] i T LA L LA A S AR A R A LR LA AN A AR LA LA LN kS T Tl 1 T T AL T IrIrgn
1 14 1 3 1 7 > -1

S102



o
o
o
o
1
377

7
/
0.9
0.999
114
3
i
lgll
1

(@)
0.¢
1

L

0

L

1

1 M LA

PPV
----- | T T 1 L T T T T T T 1 ] I i i T T | T T T LI L T I T T T T 1 T T T I T T T T T T T i i [ I I I L L L T T i T T T ] ] T LI
8 7 6 5 4 E 2 I 0

S103



PPM

¥ |I'!‘T[ LARL ]-”II'I» [I|‘I LRI 1:T.. R

150 140 130 120

|I.II LIRS LLL TErT :.1I. LRAR ]T. TTrTT |

110

100

90

S104

B0

LI
70

IR |‘I LRI |I.I|.I'I |I IARERLN

L

I
=

L | IR II'!!I||| |I‘| LR BB L

20

10
i

0

-10



| MOMC1 (01/05/14)

00000

12661
£9% 1
BOLG T
VEER |
0000 2
o2
(8102
VEED 2
PBG0 2
Elg0 2
¢DED 2
€860 ¢
€301 ¢
Ipel 2
vBly 2
vigy 2
055y 2
6ESY 2
35740
VEBF 2
EBER 2
£265 2
[{65 2
ElEae
[
I6r9°2
BrGy 2

6883 ¢ -

BERT ' C
0BBL 2

2008

I

OMOM

IEIO"v
92t0 v
79v0°y
6250 ¥
c090° v
0we0’y
GEBD ¥

cridy
1829y
BLED' Y
vesdy
374 4

G9/0°G
89605
£3l1'g
98E1°G
LEIE'S
9BIE’S

CiB2 ¢

A

com

S105



| MOMC] (01/05/14)

HO O

N

O

OMOM

I

|

|
1 1
o
o
D

| | |||
<A\ ||
i ||
| | -
D “d d wd wd
L= e B =2 - ) (23]
— A3 (T e -~
~NwW oo SO 4

01458 -

0% 6f ——

T I | I |

. |

0 ppm|

| I

1 |

i |

1 1

l i
na |
> |
e :
|

S106



TBSC1 (01/05/1

0

r~ < o) ) - S o Mo ™ T
w L=} l s} [} Q@ M ™o [ ST
o [ o wy wy ‘ol o = O [ =
< J < [ ] = M - - ot “ 1]
\\TBSO 0 | N

OMOM o
36 |

HL il S | = *(L_w(’;_ﬁ_____k_,_ﬂj L HJ)L

IIliil[i[[[TIiIT[[TTTIII!T_]'TIIIIIiI'I

PPM
| ] T T T ¥ Ll 1 L i | ] i i ] T T T T T ! 1] ] T T T i I I T ] T T T T 1 i T T
8 7 5] ] 4

I T r 11 r1vr 7T i L L L
3

2 1 0

S107



&/20)
cy)

01/05/

/
il

| TRSC]

O

OMOM

36

TBSO

7

17 .86
— 25.6]

T 26.84

— 32.83

— 40.78

— 56.96

66.95
— 70.68
- 1282
= 16.57
~— 77.00

- 77.4
|/r-m¢hw

— 93.07
— 94.32

— 166.75

- 169.45

I
200

S108



@ < @ Te] P~ - T o - @O O 9]
o u w < T T o) o ~ AV @ <
TBSO O | N W 02 3 Q c ~ 5o 2 s
BusSn P OMOM < - o 3 o o ry T - = o~ )
1 | | | |
D | | SR

— Uk UJLK U T . I
PPM

[rrTI[ll[fTT]ITlJIlIIIIIIIJIIIIIIIII[[Illllll|[iTI[IiI'l’[TIIlIIIT[[l|TIIIJEI[||I|I[1[1]JII1'

8 7 6 5 4 3 2 1 0

S109



TBSO O |

Bu,S
U\~ OMOM

PPM

||!]'l||![!II!!:‘\'II.’[‘[[.!EIIII |I|'['[![ [!'I'T'T."I"].’[ [‘["I-[ LLLARRL | LARARLLI !I'.'I.I'IYT.’T.IIII' |IiI[‘|’I'II['IH'I[][”'H”'I'I’T LA I'['I I’I'I'JIIIIlIll!l'I!I I'I'|’| I!-!il".l!.’ill;‘.-’l![I]‘.[III['IIIIH!. [ I'.]['I[T.’I."T'”'H'HII

220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 B0 50 40 30 20 10 0 -1

S110




TBSO O < 0 < 223 3 P S A
= OMOM S < : o o ) -~ - -
20
|| | ] | |||
[ ] l. | | L) | |
-
1 - LlnLA T 1 "‘ pr L\ T
| . PE
T ) T L] 1 T 1 i 1] 1] L} i i 1 T T T T T T 1 T T T T T T T T 1 T J 1 T T L T L} T T ] 1 1 1 1 1 T T 1] 1] r T ] ] T ] 1 1} 1 1 i 1 [} 1} 1} 1} ] i 1] 1] ' 1] ] T ] I
8 4 3 2 1 0

S111



TBSO O |

= OMOM
20

r[rllilllIll.’]f'I[”I[lTiTul'llnll.lll-I.I.I!]IIIIH!II‘!I'IIIII!]IIHII!H'.HI.’[II | II'I[:IIHI."[ AR T‘.[’[.’T‘.].’I ]H.’T.'in.]ﬁ!‘[":TI'r]TT!T."ITr T

220 210 200 190 180 170 160 150 140 130 120 140 100 90 80 70 60 50 40 30 z )

S112



3.2. Model Study on the Intramolecular Diels—Alder Reaction
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