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2! Preparation of Carbamates
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3! Amination of Boronic Esters

SO'—
'y
S 44

as'y

n
LS
o
LA
o
o
R
o)
o~
L
fiA
m
o
—_— - 60 [+
e = E0T v.hﬂn./
&
| o®
n
e
n
L2
=]
—_— —' 202 &
- -
0z |2
— 4
_— = (o4 -
0C [~
=
@
L
@
™ &
P4 o
T ™
oot

23



PO'ST—

TPES—

899L
oo.mmvh
CELL

TTETTN
LVLTIN
0821
P81
19821~

Loezt”

BT'SPT~
ETLYTT

HN

303

LU TR L

-10

210 200 190 180 170 160 150 140 130 120 ‘ 1(10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

vL'E

8e"
bt
'y
'y
6b't

ﬁm.m
vm.wV
bL'9—
wn.o\
SC'L
L
&'t
SEL
LEL
&L
e
Eb'L

OMe

HN

313

=0€

0T

ok
¥0¢

o1
i
0¢

1.0 0.5 0.0

15

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

9.5

24



90'SC—

9T'pS~
5955

8994
OONNW
CELL

1A449%

69b1T
78T
SL9zt-
bS'8ZT

Zs' b1
PSP
18751~

OMe

HN

313

220 210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

230

187
Nm.ﬁv.

0z'e—

¢6'E—

=N
a9’
069
Nm_mw
AN
€21
w2t
bz
]
e
ze'L ]
SV
e
(£
8L
6L

Grease

HO

HN
320

=T'€

8o

=07¢

»0'¢C
01

0¢
RE

1.0 0.5 0.0

1.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

10.0

25



ce0c—
PO'SC—

S9ES—

ww.mn
OONNW
ceLL

Grease

BEETT

£8'SCT
vm.oNHW
LLBET,

85'821
L5621

00'ShT~,
ob'SpT<

HN

320

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

Q0
mv.v/
<4
44
't

Zhon,
pb'9s
20t
bO'Z
V2L
b2'L]
et
szt
L
1€
1€
1€
L
€€
€€,
Ve

-y

Grease

HO

Cl

HN
321

=0E

¥02C
»0T
~op

1.0 0.5 0.0 -0.5

1.5

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

9.5

26



Pe'r—
65'€5—
89'9L

oo.RW

CELL

E4IN

[Caral
SL'STT
NONN_“%
ﬁ.mmﬁw.
om.mwﬁ

69'Pb T~
LLSKT

Cl

HN

o
T"

VARSI A AR Yo 0 s o

321

"

210 200 190 180 170 160 150 140 130 120 f11(0 )100 90 80 70 60 50 40 30 20 10
1 (ppm

220

0Tt
mv.v/
[ca4
Eid4
't

SH'O~,
r9”
€69
mm_ww
XL
@zt
el
L
bE'L
bE'L
€L
(EL

J

OCF;

HN

323

S

=60
=0T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

10.0

27



PO'ST—

0L'€S—

89'9L
oo.nnv
CELL

OrETTy
p89TTY
LEBTTH
16121

bZZZI
b b2 TN
€£'STTAL

0LTT

erget!
2z 0T
bz 0T
90T
8201
b1
861

OCF;

HN

323

-10

220 210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

230

LP'8S

OCF,

323

HN

-15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105
f1 (ppm)

-10

28



[
mv.ﬁv

(0584
sy
va'y
SS'y

Foe

Jua

NH,

HN

— e [0

349

1.0 0.5 0.0

1.5

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0

9.5

E8 e
bL6E
566€
STOb
e 0p

61'¢S—

E6TTIT—
PP 1cT
ceeT
10421

881
9C'6CT

0 T—
P8'0ST—

8€'891—

NH,

HN

349

210 200 190 180 170 160 150 140 130 120 . %10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

29



SS'T

SS'T

8E—

244
g
° R4
88y
65'

Lr9,
%7
&L
€cL
veL

TN
L’

CO,Me

HN

DL

335

L

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

69'vC—

8 TG~
00€5”

CELL

89'9L
oo.nmv

TTETTI~ -
EEBTT

L9'SCT
14 NNH%‘
SL'82T~ -

GE'TET

OT'vbT—
S8'0ST—

bC'L91—

COo,Me

HN

335

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

30



€T
geT
ge'T/

J

SS'T
L5'T

'y
&'y
&'t
€Y
b~
'y
Sy
&'y
65y

L9
g7
e
£5L
vl

6LLA,
18¢7

CO,Et

HN

336

»0'€
~T€

¥1'e
»6'0
213

=0'C

»O0'T
0

=0'C

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1
vL/wm m—l-—‘“mm
I

10.0

18445

69'v—

POES—
or'oe—

ww,mn
OONNW
ZELL-

crert

oL'81T

mw.mmﬂ/
mﬂxmﬁ%
SL'82T~

TETET

8T'vbT—
&'0ST—

64'99T—

CO,Et

HN

336

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

31



'
mm_v/
b
%G
(S

bG'9~,
9597
&z
&L
oe'L

I/

e

1€
1€L
SE'L

ee'L

CF3

HN

322

FO'T
=01

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

10.0

8'pi—

oT'esS—

899/

oo_Rv
£t
L8111
64'81 11
09'€Z11
99'5211
62°9211
LE'92T

Ob'9CTH
bb'9CT
8b'9TTH
ST

rT—p—

6L'8TT
ZI6II~E
09€Z1
99'52T
62°921
LE°92T
0b'9zT
bb'ozT

———
-

8POCTA]
STLZT~
8L'8CT

808CT—

il

115

120

125

130

CF3

HN

322

-10

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

32



CF3

wn
=]
—
w0
HN
322
T T T T T T T T T T T T T T T T T
-20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100
f1 (ppm)

33



o'y
mv_v/
W'l

'y

&,
Ob'9
Ob'91
0b'91
Tr'oq
Zr'oT
2r'oq
899
89'9
69'9
L9
529
STAY
529
119
Uy
(@9
16'9
£6'91
S6'91
szt
sz
%z
'L
bE'L
bE'L]
sed

————

—ay! 5 P o

Grease

Br

HN

324

QT

=01

=0T
0T
=01
o
75T
=0y

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

10.0

8'pi—

LeES—

89'9L
oo.nmvn
CELL

oLTIT
c6STTL
6661 »
20EZI
2sen

L0LCT=

Q_mﬁw
SE0ET

b T—
EP'8rT—

Br

HN

324

-10

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

34



38
<5

|

P
~
OMe

6e'L”

325

HN

=0'e

.Tw.o

Fo'L

SO
So9

S, N
2900

NN~

0.0

05

40

1 (pom)

5.0

E6'PC—

055~
PE'rs

89'9L
OONNW.
CELL

8C'66~—
8E'20T—
Tp'901—

wm.mNH
\.w.mmﬂ;/r =

29'8eT
wm.mmﬁ\

60'SPT—
SS'8pT—

L5'09T—
(0]
=
O

HN

325

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

35



95'T
mm,ﬁv

16€
'y
S 44
(037

2t
RL
Nw.wg
£9'97
0£'9
0L'9
L9
L9
R_PW
649~

AN
2L
bz
szt
szt
1€
SN
Se't
&
Op'2-

y—

—rhr

MeO

HN

326

=€

¥0'T
o7

1.0 0.5 0.0

15

90 85 80 7.5 70 65 6.0 55 50 45 40 35 30 25 20
f1 (ppm)

9.5

10.0

ST'SC—

8TES~
Or'SS—

wm_mm
OO.RW
CELL

22601~
860117
S29T1-—
AN A

185CE
brse1
95'82T

6TLET
Zh'ShTA
25T

MeO
HN

326

210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

36



18'7
mm_ﬁv.

81'c—

TeE—

(0.8
ey
EEY
SE'v

L9
649
189
S6'9
nm.@V
€L
vl
SC'L
ceL
1€¢

L e

——

HN

328

=0'€

»0'T
=0T
/21
*0'p

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0

838k
goge—
TL9e—=

899
OO,RW
ZeLL

nta
mo_wmﬁ/
p6'9CT

6£'8CT
wm.mmﬁ\
ov'62T
[05344"
mm.mvﬁvﬂ

HN

328

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

37



89'€

0
Iu.v/
Sb't
iy
47

wm_m
mm_mv

329

014

=0T

0T
Ko_ﬁ

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.5

9.5

8r'vc—

LE8E—

PLYS—

89'9L
OO.RW
CELL

pET6—

No.wmﬁ/

LLOTE

?.mﬁ\
sroer!

9S'SkT—

p9'9ST—

329

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

38



€L'T

8]

Emrat

337

=0¢€

=0¢€

=07

»0'T
*0¢

6'¢C
Mm_m

1.0 0.5 0.0

1.5

95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

10.0

82'9T—

8 1e—
8p'95—

ww.wn
OO.RW
CELL

E0EH
29911—
6L'9C1
£89CT

SE'8T
L1621

6L'ChT—
6T'0ST—

337

210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

39



ST'T
JANS
61’1
12T

vS'T

P8'€
S8'€
L8€
68'€
06'e
cee
pe'E
LYy
8Ly
(0237
4284

%9
8L'91
08'91
08'91
1891
mw.o)ﬁ

4%
or'L W
8r'L

2L

bzt

'L
ze't
Ve
€'t
2w

339

3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

10.0

14918
Nm.ONW
b0

§9'8p—
SO'PS—

89'9L
OO.RW
CELL

1r'811
€561 %
62921
89zt

MR A Y

Sz'8eT
0£'8¢T

68'Ph T~
S6'9pT~"

339

-

W

-10

210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

220

40



338

=0'€
ro'C

40T
v0'T
o1
07
T
\op

1.0 0.5 0.0 -0.5

1.5

9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

10.0

66T
0C'zz—
1582~

18eh—

65'PS—

wm.WN
oo.RW
CELL

19011
Zr'st ﬁ/
\

08ceT
om_mmﬁ/
mw_wmﬁw
OT'42T:

£E'8CT
et

CLThT~
SS'SPT—

338

-10

220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

41



€L
vC'L W
SC'L
1€¢L
ceL

342

=0'E

=1'T

FO'p

9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

100

€861—

0E'75—

6E'S9~
£TL9”
8994
oo.RW.
CELL

om.wmﬂ/

Ao

9'LLT=
mm.wmﬂ\

PEEPT—

/

342

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

42



60T\
0S'14

ILE

b

we”
€Y
LEY

'y

Sb'9
ot
0L~
g9/
612
L
2L
12t
L
2L
2L
XL
o
g

OMe
357 f

HN

Cl

=T€

*0Z
=gz

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.5

ET'SC—

86'E5~
14857

ww.wm
OO.RW
CELL

CA495N

LLPTT

SOPET~
9017
0Lzt

ﬁm.mmﬁ\
8r'vET

wﬁ:uﬁ\.
L8LpT
90CST

OMe

HN

Cl

357

210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

43



pr'T—

oLe

A

we”

€Sy
9%
9%
[ 84

9
mv.mw
69'9~,
1097
TN
2L
VA
b1
ST
51¢A
T
e
81/
612
2L
2L
b
b

i

OMe

HN

359

=0€

FO'€

o€
wmo.ﬁ

=0'Z
=0'C
FOE
=07

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

L68T—
TTEC—

r0S—
€L85—

89'9L
OO,RW
CELL

LTPTT

6LP1T7
Telza
vm_mﬁ/
(ST
mm_oﬂw
SS'bET
85'ThT-F
mm_NE\
6L'15T—

OMe

HN

\

359

l

220 210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

230

44



50 40 30 20 10 -10
45

60

70

P = TEiE—
10T
o —
< 0L'S6~
e L (s~ -
pSE :.mw/
o5 i 0TEL
L5 o 89'9L
ssc 00us )
65¢€ S . riz 13 ZELL
09€ To:
69°€ -
[«
P
a'p _ 97 [
6b'b = = foz 1+
w_w \ 2 - EEpTT
2 k2t
1Lt
38 Z5'8TE
L2 ZreeT—
: 83 Th1—
They - secp1/
€p'9 L :
: © 65'TST—
99 wW —
899 .
L R
Al —
€L =1
&L
EL 2
€L o Fa O
el 3 5
€€ s o
e o N C Q
%L g
- z
T |

210 200 1% 180 170 160 150 140 130 120 110 100 90 80

220

230



1971
29T
€91
b9
997
LT
LT
LT
P81
58T
98'T4
(814
88'T|
881
88'1/
mw_@

061
16'T

8C'€
om.mw
T€'€

Grease

oLe

SC'y
NN.vW
&'y

8b'9
059
69'9—~
Hm.o\
e
€L
vc'L
ST'L
XL
€EL
vE'L

OMe

N3

HN

363

42
50T
ko

=6'T
=6'T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0 -0.5

10.0

185¢—

eLsE—

b 15~
0£'S5~
1985—

89'9L \

o

CELL

6S'PTT

Ly
9T

crLet—
mo.wmﬂ.\.

PETPT~
POEPT

102ST—

OMe

HN

N3

363

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

46



LT
8L
6L'T
08'T1
18T
Z8'T1
€8'T1
€871
5811
L8'T
88'T+
68T
16'TA
26'T
p6'T+
S6'7-

9674
20z
€0z
507
80

Grease
1.0

&F
EEY
SE'v
ey

8Lb—

L9
mv.mV
L99—F
m@.m\
s
[«ara
€L
STL
SC'L
&L
ces
1€
€eL
Sk'L

OH

HN

364

Q'€
»0'T
hoe

=0¢

0'¢
0L

0.0 -0.5

0.5

1.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

9.5

L0LT—
00'se—
66'6p~
wo.mm/

19'95—~
5857

899L \

Grease

NmNh\

SLYTT
s0eT1>
£5T2T~,
PPOTT
VEL2T+

mm.wmﬁ\

Z90pT—
06'2hT"
[S=YAdSe
=

OMe

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

47



48

MeO

re
L 3
=]
N :
o
2
Iw i
bs bhop—
~
89'SS :
L
~
88°€
ov'e lo
or'e ” E
AR ~ il
vre — == 10y % 1
Lr'e B
8v'e 0'€
15°¢] L2
e5°e]
69'C
L
- -
6% m
mm.vw | - 89°pLL r
£67 =7 =3 FOL 2T pegil
S6'p Zr9zL
- 62221
a 81821
Lo921
- 81871
© Lecel
. 2.8; E
2595 Rad
22 _— ——zf B !
mw.mw D . # =iz £6°Z61
=\ £
9zl Ve
7L 2B c—n ——— —— M.—.N
Le'L Epp e ;
£eL) == M. r”.w ¥
MMM% O —_— —— >=0'2 rM
oL g
ov e > 2 3
401 b 26861 — -
S5L .
it . i
o A
5L D
= L2 £

110
1 (ppm)

T

130 120

T

140

T

150

T

160

T

NH
368
00 19 180 170

T

210

T

30 220




8511
65'T1
0971
1971
1971
2914
€971
#9'T 1
b9'TH
59'TH
997+
9974
(91
i
127
2L
€7
€L
b2 T
TRE
oL
6871

\ I

06'T
06'T
161
26'7
61
S6'7
€07
b0z
b0z
507
507
oL's
z6'c-
52's
oL's
(S

a's
6'S1
z8's
285
€8'5
£8'G1
€961
b8’
s8's
S8’
98'G
09'9
z9'9
89

08'9-

OMe

381

rec
Fot

EE'T
k&1

9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

10.0

SL6T—
0Z'SC~
c06C—

86'8y—
1885—

899,
OONNW_
CELL

&|YIT

Se'vIT

98'8CT~\
(86217

PETPT—

€0CST—

OMe

381

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

49



CTAN
16
z6'€

ZE'9
€91
s€'9
991
LE'9
6£'91
ﬁm.wg
5991
89'9
0L
08'9~S
289/
TN
VN.TW
'L

oe't
ze't
ez

e

OMe

*0'€
=02

vOT
071
02
Aoz
»11
kzp

1.0 0.5 0.0 -0.5

1.5

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

10.0

SS'Lb—

0855—

mm.wm/

0042
mN_\.m\

BT
€6'bT s
ge'9et
el
mm.&\
95'821 \
08T€T
pROET
m@.f\

§9'CST—

[}

oM

(E)-382

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

50



o
32
m

®|BY
8
0z's
€2's
oz’
gos
No_o%
S0'9-+

65'9
€L mW

SL'9

OMe

HN

383

J\_,UJL..

=0¢

=0T
071
07

FOT

=0T
®OE

EFrs

9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 05
f1 (ppm)

10.0

£4'95—
8L'19—

mn.wm/

i ——————

o

STLL

L4911
mm.v:W
L8'STT
or'Zet

€21 -
7€

69'8CT

Lb6ET
W ThT~
orer1/

81'¢ST—

OMe

HN

383

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

51



11T
b1
b2l
L2
ZET
SE'TT
8T
b9'T1
SL'TH
mN_rW
LT
mm_rﬁ
647
b0'T
mo_mw
L0T
STE
ar’e
LT
81'e
oz's

mm_m
mm.w./r
9L'9

OMe

HN

151B

6T
61

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

90SZ—+F
mm.mm\.
29EE—

64'¢5~
855

899L \

A~ =
NmNh\

EBPIT

(05141t

6S'ThT—

S8'TST—

OMe

HN

151B

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

52



£0C—

0L'€E~—
08€”
0P

JL_._j\LJ_A\—l—

L

MeO

NH

OMe

397

»0'€
o
Feo

1.0 0.5 0.0 -0.5

1.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

9.5

L99C—

07’55~
sgss/
8rze—

SSETT~.
apIT
618117
89T

64'92T
08T
6281
L9'6ET
T8'6ET
vLLPT
Zr'esT—
61’857~

NH

MeO

OMe

397

|

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

53



OFe—

08'€—

Grease

— F0€

Ty 0L

NH

400

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

9.5

199%¢—

I&55—
06'19—

ww,mn.
OONNW
ceLL

POETT

LE6'STT

G
el

@

00'8ZT

P81
86ET—

L6'ShT~
1€LpT—

9¢'8sT—

NH

OMe

400

69921~
sL'9z1

00'8CT
8E'8CT~.
P9'8ZTA

220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

54



-0.5

55

60 50 40 30 20 10

70

100 90 80

110

120

R 88'9z—
L0C— og [N
zz'Ss—
i £029—
M 899L
oo_RW
IW Lo zeLL
18€ =0'€
e
gEr— =3 T FOT | n OLETT
. mm_w:K
mammﬁy
HR ££'921
mm_wN%
| 00'8ZT _
7 St'seT
6’821
Le OL'8ET~
_ TS PhT
NM_MV —_— - 0T | . 08'9bT—
589 = ¥
(89 o = y0¢ L£'85T—
%'9 — - ¥0C R
8697 P L wmm
A 8 = .
mN.A w o oz (R
XL
1€ B
ze't]
o
et s
EEY T b [ T
ve'L P4 < zZ
SV H&
et
L] N
ep- o
O (@)

OMe
401
210 200 190 180 170 160 150 140 130

220

Py



00¢—

89'€~

Grease

6L'E

&b~
[Ch4
vm.vv.

€89
589
169
269
oL
2L
€L
&L\
EL
€L
€L
(EL
L
e
6b¢

N~

NH

OMe

402

v0'€
*0€

Feo

=0T

-0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

9.5

TLilc—
€E'8E—
L1 85—
6L'19—

mm@m/

mmNm\

PO'Pe—

OMe

402

200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

56



57

100

1 (ppm)

e
o
=]
Le
o
m S -2 59'9z—
.
4
| £
we— 7 =0€
n
> L029—
e
i 0L'9L
20LL
L ve'LL
"
LS
-
T — — 10l
|w
'§
lo® 9L~
; PRI
Mw.w z9°9zL
o la S0'22)
b v 88zl
s ELBTLT
o L 95281
o
199 PSPy
299 ” 295hL
69'9 R ‘J. =0T e v8'opE
0294 . e
129 Wl
£0°L~, = 2 Lo
S04 == = By [F
S0'27) —_— —e————— 6T
104 —— — ¥ 0V |
824 | e
9L
62'L i
0e'L @
182
gL "
Ze'L I e
L
vE'L 5 N
ve'L ~ ]
9L
L
vl Fa
vl
Sy’ S 4

NH
407
200

210

Cl
220




e
e
o
s
IIA =
i = 65'92—
= |,
07— - Fre [R
4
Le29—
e
e 9191t
£0'8LL
o 6002
-3 0gzzt
. 1= ¥E'SZL
&= — —— Fou 8E'G2L
e iwser
§F orea
S ossz
Lo 09°921
0z 211
; 8€' L2141 5
i 05821
199 £9'8Z1-
299 la 9,821
£ ' B
%9 | I - =0T | . Lzt
i S - oL [© pSol~ :
:.Df" 1z jriiees
8121 — ——— T 08 zz11 4 8
LR = =y Xh ) 8
¥ ——— - = - . -
sz e ) A0E L oy B
wif D = RS [ Smwt; -8
£8L BLgTAR - |a
se'L] e 05'5Z} S
6L E 099zt ls
£5'.1 T 2 z < iad ﬁ g &
ey z Ha = 48 {83
@ o 07821 ||lJ o
= L S 058zt £ [F
-3 £9'821 = 7 I
9.°824 5
I Z8'8Z11 I8
L 2 =
2 o lreas 3 ¢
L le L %]

58

10

100
1 (pom)

110

120

200

T

210




£E°29

NH

FsC

408

-100

5]

538583888
bt

&

<

<
|

£e'9

SE'9
GE'9
£5'9

om.ow
19'9

2997
86'9
00 LT
00'2
20'L
zz L
2L
vZL
szl
S2'L
zeL
£8'L
SE'L
YL
6%'L
6L

NH

412

=0'¢

=0

Frez

oL

05

5

25

30

45
1 (pom)

T
50

59



Z8'e—

8y'9
059
99'94
wa
69'9
SO'L
202>
BL'L
614
0T’
Lz
L
L
€Z'L
8L

gL’

| J‘

_

OMe

1

413

w L

=0¢

-}'¢
Fzu
Fui

ke

55 45
11 (pom)

6.0

6.5

8.0 85 80 75

9.5

SL6—

08'se—
ELie—

9L'Sh—

¥9'65—

89°0L
00°LL
ELL

P LLL—
90GLL ~
€08l —

Lozt

8y'oct L

26'821
1ZveL
62881

LS8 —
62eSL—

OMe

413

T

o

110
11 (ppm)

60



8r'1
0S'T
Zs'T
PS'T
9S'T
197
68'T
06’1
z6'T
Pe'T
96T
86'T
66'T
o
81'€e
61€E
61'€
0z'e

69'€

0£'9
ze'9”
199~
g99/
L

MeO

NH

N3

414

e

R0z
foe

Fre

roe
=0'C

1.0 0.5 0.0 -0.5

1.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

10.0

PS'EC~
pe'9C—

S5'0p—
915~

SEEH~<
8C'85”

mw.wn
oo.mnv
cELL

CEPTT

96'911
LT'9CT
om.wmﬁW
9b'8CT

G96ET
ST'9pT—
pO'ZSTAL

NH

MeO

N3

414

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

61



S6'T—
STiE—

08'€

589
589
L89
€L 1
Xars
SC'L
TEL
EEL A
€€l
Se€'L
Se
'L
324

OH

MeO

399

N

p
i

=

E

4

o€
6'0

o€

0¢
(o}
(084
0¢

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 15 1.0 05 0.0

9.5

86'0e—

€0'S5—

Z6'SL
899
004L
CELL

NN

TPETE
mn.mmﬁ/

BRI
4y
01’8zt
SZ0pT—

PT'8rT—

Ob'8ST—

OH

MeO

399

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

62



p8E—

189~
6897
AN
oe'LF
et
et
bE'L
el

MeO

406

=0'€

=0'¢

0¢
Leb

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

62'S5—

899L \

—ttrr
NmNm\

PETTT~

1S€1T7

€9'LTT~,

OT'8ZT
0£'821 %
geeet
86€ET
18TbT
05651/

CEBST—

406

MeO

|

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

63



4! C-0 and C-S Coupling
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5! Preparation of Thioureas
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6! Exploring the Mechanism of Amination
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7! Cu Catalysed Oxidation of Boronic Esters
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