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1. Radiochromatograms

From the optimization table 1 using analytical method 1. See general information for more information.

The compound C-2a is eluting at 1.0 min.
O

Triphenylphosphine

Entry 2, PPhs, 120 °C, RTE= 95%, RCP= 75%.

Entry 3, Xantphos, 120 °C, RTE= 91%, RCP= 61%.
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Entry 7, DPEphos, 150 °C, RTE= 82%, RCP= 86%.
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Entry 8, dppf, 120 °C, RTE= >99%, RCP= 94%,
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Semipreparative HPLC, collected fraction 12.0-14.0 min.
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Pure fraction and reference using analytical method 2.
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Semipreparative HPLC, collected fraction 10.5-12.5

Pure fraction and reference using analytical method 1.
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Semipreparative HPLC, collected fraction 10.5-11.0 min

1800

1700

1600

my

— Radio — P 3H 10000
Retention Time  Retention Time
Area Percent
9000
8000
7000

1060 58.1

Collected fraction and reference using analytical method 1.
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Semipreparative HPLC, collected fraction 7.6-8.6 min.
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UV of purified fraction using analytical method 3.

45| Retwmnton Time

S-6



1c-13

ZT

Semipreparative HPLC, collected fraction 10.5-11.2 min

— amo —%m
Retenton Time  Heteaton Time
Area Pemcem

128

3an

Radio and reference of collected fraction using analytical method 2.

[ — Radio getelior — v
| Rewnton Time Retenton Time
| Aras Percent

468 100.0

mv

20 25 30 s 40 45 50 55 (1]

my



2. NMR spectra

: 2238 TIE
| SOV s S
2f o
.CN
N
H
xEtaN

100
7.84 T
1541

T T T T T T T T T T T T
12.0 11.5 110 105 10.0 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0 -05

@ N - e Nd 9
o & 6 oa - n « " ~
2 H =2 37 = a 3 3 a
| Il Yoo
2f Q
.CN
N
H
xEtsN

O=

AL

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 L]

S-8



=,

[40 4

10°L
oL
oL
E0°L
ro'L
oL
9T'L
BT'L
0EL
TS'L
€5'L
S5'L

SN

2g

CN
N

H  EtN

Reo
001

%m.ﬂ

0.0

0.5

20 1.5 10

2.5

75 7.0 6.5

8.0

8.5

9.0

12,0 11.5 11.0 10,5 10.0 9.5

6

S'6T

&Ly —

L858 —

(210
PBIT —
6 TZT

0'0ET —

O'6ET —

6'09T —

8'8LT —

2g

CN
NG

H  EtN

60 50

70

T
130

T
150

T
210

T
220

S-9



=
e
n . —
g 0z'6
S
]
8T'T
oE'T W Foo's
zeT |
-
Q
G
n
N 88 LY —
. S
oz [
Te =, Fsro
vZ'E | ta
m
Qe
ms
n
B
Q
I
n
[
T8°0ZT
] 0E'TZT
w0 z0'pTE
€291
in T £z
e Mw.nNn
. £TE
Mm.h veiezt
m.h | 2 90°8ZT
vsz ~ ZegeT
vae v5'6ZT %
o5z n PEOEE
9s°L oe [N ¥6'TET
sz = T L8'6ET —
09'L
9L ]
9L LJ
89'L
0L'L 5
7oL M
o
e
n
pd s
[52] o
et 3 08T —
= b = £p08T
O -
A X n
ZT L9
[T -
@) O e
el
-
b}
rA
=
o~ L]
sl
-

10

20

30

40

110 100 o0 80 70 60 50

S-10

120

200 190 180 170 160 150 140 130

210

220



[N

TET

e

N
XEt3N

—,._n....w

Ml.no.o

Wﬂo.d
00z
Foon
Fzo

6

6Ly —

ZTIT —~
LTIT

£TTE
VETT
S¥IT
9£TT —
Tezr

TEST —
9'95T —

BO0LT —

N
XEt3N

70

T
210

T
220

S-11



0.0

1.0

8T __
01 7 —  Fess
et L

15

2.0

[T
o6k

25

3.0

-y —
Foes

4.0

4.5

6.0

grier
§87T -

0L .
. ETET
S0°L PIET >

6.5

7.0

50°¢ o01 ||

90 6TVE
. Lo

) = o0 o

we 001

ZT G'ELE T

11'.0 100 90 80 70 60 50 40 30 20 10
S-12

T

120

T

130

140

T

XEt3N
7 160 150

170

T
180

190

200




et
®eT

EET

0z'E
e
ETE

ST'E %

TEE

L

Feo

Fege

Fos0

Fuen
Foor

Fago

6

6Ly —

TZeT —
&'PIT —

SPET —
9'BET —

66V ~~
rIST

S'9LT —

10

20 80 70

T
100

T
140

T
160

T
180

T
190

T
210

T
220

S-13



06'9 7
16'9 1
76'9 1
76'9
£6'9 1
£6'9 1
v6'9 1
56'9 1
L
e
T
£T'L
£T'L
£T'L
6T'L
0z'L
Tzl
T
£T°L
52
5T
LTe
e
6Z°L "}
6Z'L
0E'L
TEL
TEL
9g°L
8e's
ot's
652
65'2
09z
092 ]
19'2
19'2

7oL
ToL-

Br

5a

F,C

F66'0
FTOT
'z

0T
o't

oot

12,0 11,5 11.0 10.5 10.0

30 25 20 15 10 05 0.0

3.5

75 70 65 60 55 50

85 8.

2.0

9.5

Br

5a

FiC

60 50 40 30 20 10

70

210 200 190 180 170 160 150 140 130 120 110 100 20

220

S-14



TET—
6Y'T

Br

=z

5b

=00°E
TTE

Rese
Fv6'0

“Mzo
*96°0

12,0 11,5 11.0 10.5 10.0 9.5

9.0

6'ET

L0 —

01T —
9PTT
9'61T
PR
TorT -
vorT
BT~
ETET
L'TET —

T'BET —
veer
0'ErT —

Br

Iz

5b

—( ] —

50

90

T
140

T
160

T
180

T
200

T
210

T
220

S-15



LTT
BTT W

0E'T

oT'E
BT'E
B6T'E

..n.n\
1e°E

BL'9
69
08’9
189
z8'9
EB'9
re'9
8TL~

GN.RN

6T°L
0E'L
or'L

v'e

L
oL
00’8
wo'e

XEt3N

(;)N
NH

0]

Iz

FsC

Fore

Fore

Fueo

F96°0
=56'T
H.!u.n

12.0 11,5 11.0 10.5 10.0 9.5

1.0

1.5

50 45 40 35 30 25

5.5

8.5

9.0

TT6 —

6 LY~
00°6%

8T°9TT
zZ'OTT
9Z°9TT
£5°BTT
£5°8TT
95°8TT
09°8TT
+9°BTT
+9°BTT
Z8'6TT
65°TZT
6E£°2TT
S6°TTT
TS'ETT
6THTT
66°9ZT
69°6ZT
6T'TET
ST'ZET |
I6°TET
02°ZET ~

NPT

6LTET
T6°ZET
TTEET

TOPPT
vo°stT

65°08T —

CN

NH

O

XEt3N

Iz

FsC

20 10

30

80 70 60 50

20

120 110 100

140 130

160 150

170

180

230 220 210 200 190

S-16



sZ'9
§2'9
£Z9
£Z9
6T°L
oz°L
LT
L

vTL ..m

szL]

(;)N
NH

0]

Iz

I

F00°E

10'E

ot

Fore
Teee

T T T T
12.0 11.5 11.0 10.5 10.0 95

60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

6.5

85 80 75 7.0

9.0

9T'ET —

100 —

LSPIT —
68°LTT —
6TEZT

95921

£6'9ZT

06°LZT
SSTET —~
86°ZET 7
08'EET .\
6TSET .
SS'6ET I/

PEIPT

ST'SST —

TTLIT —

(I3N
NH

0

Iz

T
120

T T T
170 160 150

T
180

T
200

T
210

T
220

S-17



Ty
v W-

sTv

oty
hiad N-

vy

LLa

€89~
s8'9—
69~
1L~
9L~
GEL
TLELE—

Br

Fzoz
Froz

Pt
Fe60
860
00T

35 30 25 20 1.5 1.0 05 0.0

4.0

4.5

75 7.0

0

9.0 85 8

9.5

12.0 11.5 11.0 10.5 10.0

Sy —

EPIT
9LTIT
O IZT ~
0°6ZT —
PEET —

6'8ET —

0°6ST —

Br

|

T T T T
170 160 150 130

T
190

T
210

T
220

S-18



6Z'T ;/

0E'T w

[ 4

889~
06'9

669 7
sTL"

7N
06°L ™,
6L -

-.CN

ZT

XEtsN

O|/|

10

=z

Feoa

Fs10
Fsro

kero
£0'0

Feoo

oo
Esto

T T T T T
12.0 1i.5 11.0 10.5 10.0 95

85 80 75 70 65 6.0 55 50 45 40 35 30 25

9.0

€6

66 —

S'89 —

LPTT
TIT —
EECE
L'BTT ™
TIET
9TET

B8'BET —

£79T —

P'eLT —

10
\

70

20

T
100

T
120

T
130

T T T T T T
200 190 180 170 160 150

T
210

T
220

S-19



ET'T v

T

9T

-

Zror —

11

Foo'Tt

Eerey

* 66’0
o 10T
I 86’0
602
= 802

Fes0

1.0 05 0.0

1.5

3.0 25

3.5

85 80 75 7.0

9.0

12,0 11.5 11.0 10.5 10.0 9.5

9°TE
LTE H/.

9°EE

ove |

TPE

166 —

T'8TT v

£'8TT

vozr -~
S6TE
PPET
FOET
TLET
0'0FT
SPFL

S'P9T —

11

T T
130 120

T
140

T
200

T
210

T
220

S-20



ETT v

sT'T

S9'T—

8TL
o£'L ym
5L
5L
[4: '
-1 UI
08~
3.»\.
E.n HN

oT's

LT0T —

_.CN

ZT

12

660
ot
S0'T

WM otz

ZT'T

o060

0.5

1.0

15

5.5

6.5

7.0

8.5

12.0 11.5 11.0 10.5 10.0 9.5

91
L1 %
9'EE "
O'vE
9'vE

9°60T —

TerT v

E8TT

S°9ZT —
0°8ZT

£°8ZT1 %
TEET
€9ET
T6ET -
vt 4
L

P91 —
09T —

12

.CN

ZL

210 200 190 i80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

S-21



£T'T v.

ST'T

YT —

Z0T —

13

OH

Foozr

= 8LE

1670
60
=- 860

FeTy

F 980

T T T T
12,0 11.5 11.0 10.5 10.0 9.5

85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 2.0 1.5 1.0 05 0.0

9°8TT
a'aTT v

6971 —
z'8zY

£'6TT s
FEET
2'9eT
TEET <,
S'OFE <
0'SPT

0°59T —
TLeT —

13

OH

S-22



