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Figure S1. Imidazo[1,2-a]pyridine derived drugs

Table S1. Solvent screening for 3a®

p-tosyl chloride (2a)

2= catalyst(mol%) CT/N NN
NS N\/)—Q solvent , temp N NM * C\Irw
oS
3a 4a

time
1a
Entry ch|g;itg§(y; gy CHAVSmOI®) - sowentml) temp(C) time(n)  Yield(%)
1 2 Cul(10mol%) NMP/DCE 120 24 trace
(1:1)(1)

2 2 Cul(10mol%) DCE(1) 120 24 nr

3 2 Cul(10mol%) DCB(1) 120 24 trace
4 2 Cul(10mol%) toluene(1) 120 24 trace
5 2 Cul(10mol%) 1,4 Dioxane(1) 120 24 trace
6 2 Cul(10mol%) Mesetylene(1) 120 24 nr

7 2 Cul(10mol%) Chloro benzene(1) 120 24 nr

8 2 Cul(10mol%) O-xylene(1) 120 24 nr

9 2 Cul(10mol%) Diglyme(1) 120 24 trace
10 2 Cul(10mol%) Nitrrobenzene(1) 120 24 nr

11 2 Cul(10mol%) DMSO 120 24 --(30)°
12° 2 DMSO 120 24 30(39)°

8Reaction conditions: 2-phenylimidazo[1,2-a]pyridine (0.25 mmol), p-tosyl chloride(0.75 mmol),Cul(10mol%),
PPh3(0.75mmol), DMSO(2 mL), 130°C, Closed tube. ® Methylthiolated imidazo[1, 2-a]pyridine 4a was isolated.



Table S2. Optimization of Reaction Conditions for 4a®

NN o DMSO/Solvent AN o
“~ Nf + p-tosyl chloride temp “ N\/g»
1a

2a 8h 4a s

b e v
1 2 1/- 120 39
2 0.2 1/- 120 33
3 0.4 1/- 120 30
4 2 1/- 100 44
5 1.5 1/- 100 66
6 1 1/- 100 60
7 15 0.2/- 100 66
8 1.5 0.2/toluene(0.5) 100 57
9 1.5 0.2/DCB(0.5) 100 61
10 1.5 0.2/DCE(0.5) 100 91
1 15 0.2/DCE(0.5) rt nr
12 15 0.2/DCE(0.5) 60 36
13 15 0.2/DCE(0.5) 80 80
14° 1.5 0.2/DCE(0.5) 100 66
15¢ 1.5 0.2/DCE(0.5) 100 47
16 - 0.2/DCE(0.5) 100 nr

8Reaction conditions: 2-Phenylimidazo[1,2-a]pyridine 1a (0.25 mmol), p-tosyl chloride,
DMSO/solvent, temperature, open air, isolated yields. 2Argon atmosphere. O balloon. nr: no reaction.



000°0-

L ¢]
I~
@®
=
L

1H NMR in CDC13,
S00MHz

_—N
N
S

—
T

=18

T 0.94

n{tl)

W — o
1
3
3
PELOZ T
]
3
3
o i
—
o
A 5|
c lw
=
|
m =z Y]
e m \ 3
® s
g22 \ i
- :
o] ! 1
o™ £
Y 3
(@] - 4 B
[ oriol 3
S 000 4L —— 3
¥eTLL —— - L
Z
I
-
-8
(42901 — _
ikezh L
NG Lk ~ -
VT ——, N
IEL'STL / -
18P 521 \N i
NESZL o -
ST —— R
iH0EL - — —
e — _
EEEEL —— -
weseL —— |
1Z6'9F 1 - =
B0 LGL — P e

13C NMR of 3a



1H NMR in CDCI3,
MHz
T

=]
= i
®
% L
= 55802 ——
m m B SIE1E —-=
o (i
o o
5622 - = =304 a
8262 - —2 S a0df o
] - E
L " & ﬁ
—2 z°N e E
B = @ @] M
i Eee
1199 - = N/
Z X 889'0 —— T osd -
\ 169'9 —— |7 | w o
=z i L "™
Y
£68'9 )
\_7 & éﬂWh Tl - v 6L
500°2 |/|{nu | 8 > IMMH —
== } 19— 2 oS
- T I
1099 — o
8899 / L
1699 I,/ -
. (=]
MNM.W I//, —@ 009 10L ———_
@ 826'600 ——
S00°L - Ge8's1L
2oL - £51'911
BEE'L - BS9°ECL b
¥ee'L -9 9.9'521
89¢€'L v.iZBZL
20b'2 | _ M B 0EE'8ZL ",
£2vL — TR FI8 LEL'OEL [/
4 - 9Z8'LEL
WN.M / B L 695°EEL R
o i _
8218 —— - -2 £98'sel =
18 ) g 9 = =8| B0LLEL
€818 & 8z1'8 @ B
8618 vaw% B R ELb YL
818 ——— > Ww,m 2} -0 seovs
mmr.lmmlﬂ.la r m B

S0

13C NMR of 3b

100




P -2
— o
- —o
o L
@) ]
m — B e
o e i T8 —— “ =
- / ySE02 &)
zZ B =]
g3 s m R
8 < / \ | o — = /
£92T gy S L \ TN
Y = — = == 3N & Z / f
g 2% 3 - bl ] —
L g7 = N\ /
L % g2
o =,
o | g
- &)
o ™
< Y—
3 i ° srrar
~ - [ad 900 L
- > VST 1L
- =z
o
= T
- —
mﬁ”m”w - L B WLEO
1102 . Hw o [ 061’504
el YEV'L — e BE69LE —
; ~ - ZzZ —
vaL'L Si9 NIU L » 7T —
281L PE9'L = H_' 0.94 £8552Z)
. B €8LGTL —
%5zl -
SEEL - =181 || o Mwmw N\
- . ~ L8 \
05¢e'L e $89E21 u./ -
LY > 09 1= . =
: 081 0EE ———\
£0¥'2 L FO8E |- 818l B
6LyL I 094 |[ zses ——
; & X 5
FoR —2 - deset —
[-{X- T o
vEg'L ] - B8 0. L E50SFL ——
9L0'8 2 |/U u - + mmw H £39°5F1
0818 —= Q. 188 = oIS
618 M m S
i

13C NMR of 3¢

100

150



09z

(3]

1H NMR in CDCI3,

SNR-494
S00MHz

J

|
7.50

i

ppm (t1)

4.0

5.0

1H NMR of 3d

9k8'02

SNR-494

9L 'oL
000 L ——

13C NMR in CDC13,

S00MHz

N
N

=

Cl

YT Ll ——

S8LL01
£96°L1L ——
zzrizl —\

\

£2FZ2 —\,

£16L2) Y
abZ8Z1 //
9ER'BEL —
954821 :
262°0€) =

S¥30EL |\\\
6¥8 ZE1 \
£E29EL

9925l

L8815

50

150

13C NMR of 3d



S
A
v -
a
~—
e ZN
Y
...m =
528 (
gmsS
U=@

i

ppm (1)

.

> 300

30

1H NMR of 3e

95802

9rL'aL

CR-897

N

—

13C NMR in CDC13,
N

S00MHz

=

Vs

e

Br

S

W

-

-

00044~
e

L£9' 01
PEEL0L H/

Skegll

j:rd: R Al
LGE'STL
282821

89821

BSEGHL ——

659151

I
100

|
150

13c NMR of 3e



o
o
o -
2 B 01961
(=] 0 [
= N/ R v 9802
g > i
1|
28—\ / - .
72 : a
7 > o
7] 1H.. 0, & s gl o m
992z - w UL =
272 ) B
e } T g & " 7
=3 T 7 E N
RN
i oS
- R N
- Y=
— 3 [
Y
2 o @
L oo
S 20—
& > [ —
- I
L o
w
o
— 1S4 201
B - 86101
268'9
606'9 \ - B g
020°2 \ i 088'SzL
980°L - - 80V 621
9612 T o 185°8Z L
d N\ g , L6821
MWM.M UM > 0951 519°821
; —8 Taz|- 510621
602 e
szy'L —— B ¥SZ0EL uu
BEY'L al1e k B = = SoFOEL
8118 —— Jnmnawu.‘ H_. 1971 < & 1SZ°IEL 7
b § j 3 T oI BLLGEL
1628 160 el ‘_.Sj- & i oo m

13c NMR of 3f

100



DCM-492
1H NMR in CDCI3,
MHz

5

00N,

8
o~

—~N

o N/
/< S

=

Fao00

P
@©
<
o~

-1.09

- 1.84

-1.94

- 3.03

H—romA

1.97

0.9

ppm (t1)

=
HJ, T 300

13C NMR in CDC13,

DCM-492
S00MHz

N

—

N

2

S

1H NMR of 3g
IMI
|

96b90L ———__

288711
SEELLL

FoErEL A
0ELsZL

ZE09TL H/
905921 —

0258l —
rO0EL
8Z1L0EL

f
hvm.vmr K
Em.mnr|\
201651 —_—

GLEIPL
LES0SL

100

150

13c NMR of 3g

10



¥ DOM-493

T 1H NMR in €DCI3
S00NHz
F
Z ',N —
~ N7 N\ 7
S

800 750 A 7.00
pom (1
|
|
U
LL AJL L L
VoY YUY I
g B Zom g
T ] T T T T ' T T T T I
100 5o oo
1H NMR of 3h
Y28 CECBEE IEER Y 8RB 8 + o o
PR s Cos GOt dcr FO0S o NER 2
TIQ 2 0N NN N NN oo O kke ]
) N\w)‘// W DCM-492
13C NMR in CDCI13,
S00MHz
F
Z =N
N~/
S

13c NMR of 3h

11



. O
jar}
o
=]
o/
=
2 mw =" ™ » IM
272 3
=
CHS
8822 - —= 3300
k]
[44-8-]
Ewwj |\_ B
eug —— N.E-
6889 — L
s — % e |
HoE — ~
6TL L
ES|/‘
£ze' L J/L.V||IL..M. 1.08[
wer—-1 AMM
e L —— r
628'9 — E o
2v's — — 2
L e’ 284
S T
— |H&J. F 188
| 8
@ J 0ss
E
a
- (=}

i (4

1H NMR of 3i

108°02

GFL8L
000°LL
¥STLL

10201
gl0elLl
LESLLL
FEP FIL —
69L92)
00L'921
£ES L)
LOSBZ ——
681 0%k
L8O LEL

reg el
ZEFP FEL
251 9¢l

LiGgrl
9086l

CR-880

13C NMR in CDCI3,

S00MHz

/

iy

>
e

/

JR—

W

Cl

50

100

150

12



13c NMR of 3i

0.0

80802

.0

1
Br

00N

1H NMR in CDCI3,
MHz

CR-878
S

20

6E1LT - =" 3300

Br

30

_N
/
s

S00MHz
=
% N

13C NMR in CDCI3,

CR-878

40

L9l
000" 2 ——

5.0

1H NMR of 3j
%
T

6.0

£80°201
GELELE
9Z5'LL1
LEZ'TTL
02822k
ZEL'EZL
SEP FZL
LLLSEL
9L 921
ZBL'6ZL
€61 08} —
LIDLEL ——
SEFLEL
052 ZEL
L9l 8gl

70

8.0

W2

9.0

=5 E
- =%
Q

Z06'9%1
Z8L6¥L

13

13c NMR of 3j

100




/
0

0f

CR-887
13C NMR in CDC13,

500MHz
N
4
S

1H NMR in CDCI3,
N

S00NHz

_N
_{S
7
-
=

7
@*
2
=
)

MFe ——
05¢

1Y
:;U:

N

IS
000' 2L —
¥SZ AL

1H NMR of 3k

L8801
FrAAN
9E6 T
PESGLL
Le8'9ll
BOLLLL
o] A
BEE VLl
945521
S¥9'SZL
0921
890'6Z1
SKGEL ——

N

8 69691

] ZI6'6YL
581051
(i N p—
181851

%)

g

=)

w

|

LrJ
2
pem 1)

14

100



13C NMR of 3k

°

3

LEL'DE

NMR in CDCl1
T

N

CR-885
1H
S00MHz
=N
N7
/‘ S
o
T T T |
13C NMR in CDCI13,
/
0
QO
A

S00MHz

2
CR-885

=

‘
§€22 = =2 3300
i 9/6'55
A B LB GG U \\

P29t —

308

WL

g3
|
W
LT_!
III
'H NMR of 3

LLEEOL

o
. L ] SELTLL
WL —— F 093 L 908211 [/
9972 L L )
e /iiuw. - ET=g=10
gL — ) r IF TR R—

>~
@ ol
©0 ©
K%
L
N
Py
I
7.00
I T

6089 .
. 5 SPSLLL
e S § - £52621 ~
958'9 // |m o SZEFZL |///
2.89 ,4“ | L 206681 —— _
06'9 |/ s L £9L62) —— _
vi6'9 o) 8ELIEL ———
1669 ——\ | ——====" 7} 09] adr
: evLL = 7 % wmm | o £OFSEl ———
b — oy SR
897, ——— sq04 [
vz L ———7 s LLL9FE ——
00e:L L RAEYL —
SeLL——— = 0.97 165151 ——
eveL - ovi'g il . ~
POLES)
s — | onve_—Sw= 3001 o
0948 ] =081

15

100




13C NMR of 3l

CN

o
@
A
: ]
=
m w N (73]
FEZ
N 3
1
(S T T
eSS — =
Jw.nwww.\l.n[ T 154 I ~
e L i
€L HIWI T 1.0d i
ZiE L —— o
199°2 i ~
%WIM % 3.08
s —— L
E
J 1829 i
M MWM.MWU FosL W
— J._ % 20t € B
=\ p .
= _
= —
= _.n]'—

I 312

5.0

'H NMR of 3m

16



1902

CR-879

StLal
0L —
Yoo LL —

)

\

LLE80L
FESLLL
LSFELL
POLLLL
FSEELLE
SivvEL
L0g'SEL
880 LEL
EES8EL

082 08} —.
SI50EL
BE0ZEL ——

091
FERLEL ——

P

%

\

\

586 9%l ———
ZiFBFL

/

13C NMR in CDCI3,

S500MHz

N

=

CN

Y

o

S

13C NMR of 3m

0
o
=
@)
g
=i
F
i
v S
v 1H|. v,
£sh'z
9652
689°9
2009 —
9149 —\|
0LL'9 \
98’9
6069
§26'9 ——2\

CN

Iy

Wi — ) R
o e 1.95

L6G L -

6v0'8 .
e o WD H_vo.mm @

1828 |/f\\
1.95

ppm (t1)

I 3.09

i
ON—=

1108

T 0.9
T 1.9

5.0

'H NMR of 3n

0.0

17



FLS9L
84902
o)
®
=
(]
=]
=
328
F)
372
o =
=
L L 7]
SrL9L

000°LL

§8ZLL —

)

£EF'80 1L
25z 1L
PO EL L
95811
LZLEzl
Z69'5Z 1
TP
015821 ——

0ZLOEL ——
BGL0EL — -
LIFIEL
99198 |
08088 4

62z ik ——_

(=i g

i

W

N

N

=

CN

/

i

S

I
100

|
150

13C NMR of 3n

=z
& O
ar]
@]
A
o
g
az 24
I 7 m =
of:k
- \
W
8512
0zZ'e =
5129 I\L "
. ;L.R i
€26'9 U |
i %._.mx
(=]
S
- \/Hw
Gl LI— g.eoh B
=
-
015’2 i
5129 B % e
1629 —| L2 B
£26'9 —\| L
8669 |// _J
1802 ——] _ ==
gL ——N\ B s D}
0152 —|
825'L —\ B
ve'L —— . ) - =
g5 —A * ~ H_.oohlm
186 — o
6vz'8 — -
; I~
592 —1—
Y [ 2
”ﬂnﬂa.l'l-ll.“}d 1.93 .nn.y
= Qo

F 389

T 1.93
I 1,96
I 1.00]
F .89

T 0.92
T 1.92

IH NMR of 30

18



P
@)
16281 ———_ 8 o
65102 = z
Lo gt
TN
. Z =
o Yos N\ /
o (==
a 1922 - -
2 ]
£ S0LT - — F 313
s m 0 2
%2 E 2N
o~ \
o P =
=
OBz
] / \\
o 1¢:2) L
o 3 L
6289
(T
ovL9L ; === 2.99
000 LL ——2 o = === -
gL —— S 910'L [/v "
o ZE0 H_L.wm —o B
i B o
9189 —— g — ‘ 0.9d
BC s /_/ %L Fou|
189 — |
2889 —\l| ; i
i ) €052
9102 // e -
=] Ze0'L \ 4 2
. g i oy p— % 1012
8eL 201 %12 819, —— J |||||&I . F9
ZOFLLL e —— Tosqr w..m
00211 )

8888 |
ge0'Zzl
EFFEZL
865 STk
60F 821

262 08L —— N -

PIE0EL

]
% : - .98
€06'L €9l — — .80
816, B
PeS'L —— - s
> > T8
PEGLE L

3 mvs — | 8518 -
€068 — | 118 —= H_uo.wm | - T8%
£85°8 |\ I
BPZOEL —— z L
096281 — - Fosgl 8T
o =
1P0eRL —— _ ForqL &
v6Z vl -

%

\

e

|
150

19

0.

I
5.0

IH NMR of 3p




22991
£6L°02
el
!
o
/A
o
=
-
¢
358
.
223
g9e
D L w,
o9vL'9L
000 2L ——X
vsT L —
SE0'80L
vorziL
YOrELL

=

18881 ——
192221 /
S18'621

458221
190'621
£220¢L
P68°0€EL
BEVIEL ——
898'LEL —
L0v2€L
Wwo'sel
€829¢L
ELELPL
e68'LYL ——

s

/

\

N\

\/

[
150

13C NMR of 3p

20

3

o =
G
A Oz
o
=
BNz N
FoE0
= <
@
2E2 N\ /
S08'9 B
189 |
1£8'D |,,____
Sv6's — ||
196'G |,,_”
186's —— |\
8002 é
£80°L J
LB0'L |
LOLL

S

'H NMR of 3q

— Ijal-
d Wmmmmu

(=]
D > oe7|— 2

= 0,887




06L'02

DCM-488

ObL'9L
000 L ——2
¥ Ll —

%

020901
LYETLL
€1Z'L1L
[Tl pp—

£91921 )
Z9%'921
199°9Zh ——.
629221

#8008 ——
£18°081 |\
LEL9EL ——7
0¥Z 951 |\
TP ——
Lag'avl

2

p

/

S
N

N

_N
Y/
S

13C NMR in CDCI3,
N

S00MHz

=
=

1H NMR in CDCI3,
S00MHz

>
(=)
«®
R
!

13C NMR of 3q

100

21

IH NMR of 3r




22

66.02

—E£822 = 1315
——

13C NMR in CDC13,

S00MHz
N
V4
S

CR-890

N

=
=

1HNMR in CDCI3,
S00MHz

)
o
%
&
o

9rL9L
0004 ——
PELL —

13C NMR of 3r

809601
ELS'TLL
[FINANY

10Z'84 1
BBZFEL

005921

658921

SLE'SEL

EBELZL

£99'821 — -—
580°0E |
Ve 18L ——
809'Z€

8ET9EL Kx
LbEoEL

100

ppm (t1)

5.0

IH NMR of 3s

10.0




FA: T YA

808

CR-

13C NMR in CDC13,

500

MHz

N,_LS
T

NS

S

zeg'ezt —
658 bZ1 —
oeL vzl — b
8L YT J_ﬁ

0¥S' 6T ——
0L SZL

oL LEL
006421
8960821
8181
LSOEZE
PEE'EZL
FLS6ZL
£90°0E1

€81 08 \
LIZ 0L i

£9€°0E 1 %
LS5 0EL It

]
PSS IEL L@.
g6 ze1 —)|
LSFEEL —

i
9e6'5E 1 L,,,
g9s'9eL —|
reosel —
gLreer —

50

00
13C NMR of 3s

N

CR-922
1H NMR in CDCI3,
S00MHz

N

&

/

™

S

2 Soama

¥

AR e
O Memaia o

1295

ppm (t1)

23



IH NMR of 3aa

NMR in CDCI3,

CR-922
13C

9r2'8L
000'LL ——2y
PSELL ———

)

961801
689621k
6¥S LLL
68E'¥TL
LV ST
Z96'GT
BPSSZL
9LZ8ZL
BLEHZ)
GEF 8T L
ZFE'6ZL
LLZTEEL
060°5EL

W22V

9L0'LrL
LZENSG)

S00MHz

N

N

~

/

T

S

®

-921

CR

1H NMR in CDCI13,

S00MHz
=

_N

N/

x

§o

S

ade

31 3.01
T 1.90

F24)

3-0.95

0.0

5.0

'H NMR of 3ab

24



CR-921
13C NMR in CDCI3,
S00MHz
=~ =N
N7
Q S
Cl

9bLoL
00022 -

PETLL ——

29950k ——
80Z°ELL

LSLLLE
192 ¥Tk
96L'9ZL
9.2'8ZL
GEF'BEL
00L'8ZL

P

25621 — =

LWOZEL ——

oL EEL
BZLEEL

N\

FEL LR

L1151

S0

13C NMR of 3ab

o
=
@)
A
@)
g
U %)
TR
4 1\
e
Mo S
7] / \ ﬁnb.o
i
Qw.ollylg T 1o
889 —— "
1802 \/U o m
| = TQ
62¢'L
vpe'L B
BEH— 1982 B
€489 — 198 —— <
988'9 — | 2.04
\ e L
L0L —\ =me——r
3 i = 4.0
me /W‘ 1zZvL — ]
\ ” ~
ik /,/) oyl
19¢'L B
29€'L //
18€°L Wil o
FAR ) mmh<h|w H_v 0.99
ra g I
oL
WLl —— -
6522
srl'g B m
€918 orie
o |
TSIt Mﬁ . =
Sw‘mll..wrllJ 1.04 m

A

I 1.04
I 2.04

Fi84

1-0.99

F 184

4.0

5.0

'H NMR of 3ac

25



13C NMR in CDC13,

CR-933C
S00MHz

L9l
000°LL —=
PeTLL —

J

MW l'SZL
rEg9glL
996'9C 1 ~

966 Ll —
60292
PEFET
ELL82L

GP6ZE
ZEForL
orEivl

are’ sk

FSEELL
8947111 A
L91°FZL
EEG VT

N

_N

=
T

N/

S

.

FiC

o

i ik
u

13C NMR of 3ac

P
o
N
-+

1H NMR in CDCI3,

CR-933A
S

T 0.99
F 1.8

F 0.9

8.00

ppm (t1)

I 9.00

=188
=192

1188

=093

3088




IH NMR of 3ad

LLLLE
09e'vE

—

=
T

13C NMR in CDC13,
N

CR-933A
S00MHz

N

£5.90) ——
LEGTLL

SSGLLL
[B:140 A
8GFSEL

Por'azl
FLSGEEL ——

9582+
1BYEEL
IPSLEL
88e'eel

W2

ZHE9FL

WTEPE ———
041151

|
100

13C NMR of 3ad

00

1HNMR in CDCI3,
N
Y

CR-933D

S00MHz
N
S

I
10.0

27



IH NMR of 3ae

N
Y.
S

()

13C NMR in CDC13,

S00MHz
=
T

CR-933D

v

L9l
000°LL ——

/

Aemsiaanil

FTURTY

PSELL —

510'601
690°ELL
965 L1
S FZI
618'GZ)
£0L°921 /
€28 221 /
980'8Z1 //

[0 4

)

98882 ) —-=2 -

ZOLPEL
L5061
86661

980 2k ——

668 LG ——

A\

5 8.8

ki

Hi > 0.99
=083

=]
o
B o
/A
o
|
— E m
o
© 2 m z' X
Q2 2 \
L M S Z
O - / \
€112
=]
uy
veL's %INL TFoeq[
S T ———
- T8L9 ——
Y
0 -
(ad |8
= 09lL o
Z 2L E
L O 1Bl L —== Fosd|
] s 0962
= :
: \ Su8L L
v2L9 —\ g
8 8629 —\\ 06€°L — = }1o
goro —\\ [ LS 1 B
: | | —ro——= 2.0
0942 ! = : &
L LIL / 9Liv’L u‘ ~
1812 \ 919 ——
0982 / peg ————==_ 1 0.9 - 084
e\ ~E :
B 06€°L
oL L - 0.93
bopL —— 1882 — _ - -1,
- UYL —| cegL I||.||J\J\ JFoedl & mmm
9192
vE9's L8 I|U
' w
L MMM L J = = > 2.00
L €518 =
€51 — por———— T 2.0 £
o 8918 ) T
—

40

I
5.0

'H NMR of 3af

28



LWL0E —,
vi5LE -
1
o
8
o
=
=
28y Ty "
ZPE )z
¥
R
g 7
9fL 9L
000°LL —
PGZLL —

FaLE01L
ELSZLL
2Zr i
WEFeL
75z STL
)
=10 A
Z60'8Z1

)

1—

L

ZBF BT —— -
FELBTL

0LL621
S0E'EEl

009" L6 1
08€ 0Kk

eL8sHL ——
Se06PL ——

W

1

AL

150

13C NMR of 3af

1H NMR in CDCI3,

CR-933B
S00MHz

N

N7

o

|E|.||
—. _IN.mA

vezs W\\W
6YZ'8

ppm (t1)

50

I
10.0

'H NMR of 3ag

29



13C NMR in CDC13,

CR-933B
S00MHz

9FL 9L
000 &L ———x

PST AL ——

930'90F ——,

6LL9Z4
L9zt

P R Y

PRI prv
y ¥

L

A

P

L s

L

h

BrEEel —
pree —
(AN /

06FLSL

|
100

13C NMR of 3ag

30



CR-7T19F

2243

) QI J T 00Nz
/) N\
=N
S
|
|
I I ljj_j J 4_
SO o o
T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T
8.0 7.0 6.0 5.0 4.0 30 20 1.0
'H NMR of 4a
Iz © NN Nz o R ©
] il u W
I/ CR-719F
13C NMR in CDCI3,
500MHz
=~ =N
il /S
I P
|
P! |
' 00 % :

13C NMR of 4a

31



/ /N wo
p <& CR-743
N : 1H NMR in CDCI3,

500MHz

[ e Q - o~ N O M~ o v )
© I~ D~ N3 =] Lﬁ ~ © 3 &
< < - - © © i y O >
© © @ o ~ i~ o

|

6
00

0°L T
st
00} -C
4
-
-

0
[-YE

0
4l 1z
0

8.0 7.0 6.0 50 4.0 30 20 1.0 0.0
1
H NMR of 4b
[+ "¢] [Ts] O M~ D NS &
— ~ S-—u"mﬁ)h—(‘\l g 1(_‘:@ o Q
& e - — = & W & = P 3
oo o O@m @ 0T M- e IO w o3
il o oo deTT CC i & ~
\ )))I))) \

CR-743
13C NMR in CDCI3,
500MHz
=N
s N/

S
/

13C NMR of 4b



oo
w
o)
Q
Q
O
=
vt w
XN Z N X
ST \
NZZ2 z
g B LS L N
55O\
oz y— =
<)
BCo 9
WE9 —— =2 T 101
5569 ——— | 8
~
vaz'L B
€82'L L
962 L
A e —— T4+
Hﬂ F 204
89€2 i =
-
826'9 %9L — B
169 prgr ——=== 10|
§56'9
voz'L =
€822
9622 L e
Z1eL 5
1582 ——N =2 _ — —
896 L —
%59, i =
vi9) — :
erzg L
N\ T 1.4
T1odq] g
=
[~ Q
Q

=30
= 3.04

1,0

3 3.4

> 1.0

= 1,94

=-1.04

7.0 6.0 5.0 40
'H NMR of 4c

8.0

9.0

s 410

€L8°61
R 518
)
o
Q
(&]
£
& N
3z
~ =
38
O v~ w0
9vL'9L
000 )

N

SLLZL
gL ————
eLL'PZL
ik
192t

£BY'8ZL ——

99L'8¢EL

S629Y) ———_
gez ey

50

13C NMR of 4c

150

33



w0 (33 N e o~
9% B3T3REs % cr-745
’ 1H NMR in CDCI3,
) ) 500MHz
+ !-!v ' ]
ol Cl
S N\/<\ < >
[ | S 1 |
2 ¥
T | T T T | T T T I T T T | T T
8.50 8.00 7.50 7.00
ppm (t1)
| |
| ' x b
L L -
o = o =+~ o w
2% 283 3 ]
T T T T T T T T | T T T T l T T T T I T T T T | T T T T I T T T T I T T T T I T T T T
8.0 70 6.0 5.0 4.0 3.0 20 1.0
'H NMR of 4d
¢ IR EEIE =S o @ =
| ['] L | CR-745
/N /) . 13C NMR in CDCI3,
500MHz
> =N
SN />—< :>—C|
S—
1
| T T T T | T T T | T T T T
100 50

13C NMR of 4d

34



CR-791
1H NMR in CDCI3,
500MHz
=N
N7
S F
/

g

'H NMR of 4e

7.50

M~ ¢

r~

DO

RO NN~ UM —-—OC0 W
& D @B

3
PO OAMN NN N
[

~

000D

L

DV O~DOOWT

0 @~ ~

©

ppm (t1)

Z6L°L1L

13C NMR in CDCI3,

CR-791
500MHz

919l
000'Ld ———

|

35

N
N
s F

=

raTLL

mmm.m_._.J
ZELELL
G5L6L1
[A%-2=143

\

\
ge8LLl \
QLe 1zt
jrdiysA?

S06EL) %
—

68l el
bBLGE ]l —

9.0'0E1
0FL0EL U

/65 'S | ——
LES 8F | ————
651851 —

£FL 191

100

150




148.986

T—147.748

13C NMR of 4e

T—131.208

127727

SN 125687

CR-777
13C NMR in CDCI3,
500MHz

IS SR BEc3a2R8 LR (/\(/N N
ERTR r n  CRIT7
I\ L AN 14 NMR In COCI3,
\/ I/ \1 /4 %f}:—, /5 500MHz
<
3¢ 3f ‘”’3 a3AnRR § 3
"I l ULJ/ |
—d
I';T T l)::.;' [ T l Il; T T I;; T AI ‘
8.5 300 7.50 TO0
pom )
/
[ 1
_J J
WoYooWoy Wy I
S <= 3 g S
e S i i :
80 70 80 50 40 30 23 140
IH NMR of 4f
g ¥ el = 3 3
& ez o o - >

13C NMR of 4f

36



1H NMR in CDCI3,

500MHz

CR-756

s — |

IE, N
.m.u: w{/ v
g8l e

oo (1)

- -0
- — 00
'L >0

ryrr1r 1 Jrfrtrrjrrrrryrrrryrryerrp

50

FrrryryrrJyrrrfrrrrr

&0

| D

2

o

10

20

3o

40

'H NMR of 4i

812’81l
G962
o
(&)
(=]
[&]
£
€n
=
£23%
o
02 m
obL'9L

_N

=
AN

N

vmm.\.uw

S89LLL
L0L2LL |//

£89'221
920821 w
6lE'8Z1
484

pSOveEL

SOl ——
6258yl

S0

13C NMR of 4i

100

37



@ - TOOOoOOoOm / /N OOCR'767
Ee 388388 i ¢l H21HNMRin CDCI3,
\ X 500MHz
) -
II' - T
!6 = 8 =3 2 38
< B < < @ o o
‘eo r\l ~ l'\ M~ o~
I )] .
(i I | |
M |
|
L ; 1 1 |_'_]
T T - T | T T T T | = T lnl T T h[ T
8.00 7.50 7.00

ppm (t1) |

____JL__J U l ) ) | b

L bt

~N o= o ww

% 98 ¥ <8
rfrrrrjrrrryrrrrrrrrrrr 1 1 T T T T T
9.0 8.0 70 6.0 5.0 40 30 20 1.0 0.0

IH NMR of 4

g8 GSR28C88¢% 388 2z

=T o NN SNz = K= € CR-767 ©g
J | 13C NMR in CDCI3,
[\ 500MHz

=~ =N

/S

38



13C NMR of 4j

- o
— ID -
(=]
L L9891
Xy . ~ S
& _ . 9841 =
A HG
m © | [ & M
c w -
€ 2 - . L
= m ¥ k=i 1 o b
g2 = 0
SE m \ / - o - -
U .ID = C !
~ — __—
e 2> 300 x ]
u S N =7
=TI 3
E =
ot - >am m O W ) z 1
[4p]
.Im (& m / \\ |
Tm o — &
2889 —) ;
960 ¢ J,,..A,..\‘ Ti 5 4
01 ¢~ J-o0r]| . Y ovL 9L
(TIWEE\ -9 Y 000°LL
891 L —\) -2 : e Y5 LL
A\ 8 i e
B0 L —— W\
$82'L 8T = .._vom.g I M
owi Q= Toml . 2
== 14 w
700 — q - I
~ —
= Joml 58811
L — ® 060'FLL
~ [ o LLLGLL
9L — - | & L8F'GLL
040 4 ——y Fosy 9¥0°zZl
569 L — 1 I~ 19T 221
B BLE'TT)
l|‘J >0 a PO 'EZ)
- -- 108 ~ VO PZL ——
= -l o —
- ey 3080 B008L ——
i g L a BlEZEL ——
s
e Toml - >om|| .
sory —==me=_ . - 951L'GhL ———
. & - L26°9)
£97°65) —
Z92' 191

39

13C NMR of 4k



1H NMR in CDCI3,

500MHz

u

¥i9'9
169'9
S0L'9

10E°L
Sie'L
oS 'L
28e L
8966
Er'L

08L'e

%618 =

1iZ'g
G8Z'8

|

]

AM

1.2
1.29
2.29

[
7.00

ppm (t1)

I 343
J 340

3105

Fi8s

py

5.0

'H NMR of 4l

82¢' 12

ovL 9L
000 L2

CR-763

13C NMR in CDCI3,

500MHz

N

vSe 2L

05901 —~
ZresiL

SLOGHE ———
81T ——

BOVEZL ——~_
021821
561821 y
pLE8ZL ——
R®YEEL ————
S0LLEL ————
896201 ————
—

201971
62987l

— &

[
100

13C NMR of 41

40



)
a
(@] Z7N S/
[ =4
£ \
~ EN =z
o =T
NZ2 / \
nN o
I o
O -0
—
o
8522 + iu I 3.00
%9'2 - = I 3,00
—_—
Nt.hh\“ H_.omn
€82
g8t L r
£0r'L —— ) H_| rodl
sov'L
o H_|m.un =
= |3
§,:|\Nw ~
o
o
w
ZLh'L
€182 \ i
98¢ 'L _ 0 a5
8#,.% Smmm / H_._, i 0
£9p2 95&E - - _—— T8
6y L <
2508 — (VA L P——— gv 0.9 Qo
9oz’ S e ——— - 1,97
oLv'8 | & |L T 091

1HNMR of 4m

€099} ——_
18281

Sz
0082}
RN
8e'82 1
6182t ——

09'¢EL —

80°SP 1

)
Q
Q
(&)
£
o
N Z N
®Zz \
¢ Q8 A
O~ / \
—
m
avL9l
00074 ——
VoL LL —
95'201 -
1zzLl -

I
100

41



13C NMR of 4m

13C NMR of 4n

42

—
o r Lol
Q w
8 A7 - I
z z 3 L
s o L . L
o=z N\ / o
2Z2 [ o a
1 — e O
O = w &) B
-t = 3 3.00|[ €
r o
B = — =2 N =]
= I —]
- @D =
L o x 88 /
314 L o QO —= D |
. - - G
e (o § oo
= 000°LL
e Y
8EVL 8 B o veT Il ——
= | @
8291 TS
1v9L L L
%.TMMU 0.94 Lo Z
— i
0892 —= o9 L T
veg L — )* L
L 089w —,
) i - £ORGLE ——\Y
M.MM.M - - 0r0gkL N
1 L , i
¥ez L — | i WMMW” \
e =) i 15222k N
6521 = - —
Py @ HorzL ——
— L
162'L o GLZLEN ——
[ N = = 99808 ——
668L —— |l.l|.ﬁ Fas 9eroel — -
WL — —_ 2 3 pogl - 686'LEL ——
9zl k i ||L B
i . = T8 [ .
879 / i [ o PLEYYL ——
1491 i w LEG9FL
199°L ol B
089’ L\ i - o8|
YOIL —— s 5 = B 05165 ———__
1878 Lope————o |oed| 2 z m o ZE1191
1




—— <
= (=]
o]

O
(]
($]
£ B
X N
RS
NZE
o
o=3 i
po22 JIJ T 313
z /w\ L
\ L
L&
I~
)
| w
|8 B
«
9/58 L&
wie
—~ b & 3

'H NMR of 40

GET'EL

13C NMR in CDCI3,
S500MHz

CR-778

000°LL

29l kL
BV LLL
e A
WwSs'agl
SEL9EL
S66'32 1
gLzl
166121 ——

vaLezl
[4xA4: AN
198821
B8
gelL6dl
PLLEEL
SFELEL
gLesrl
E0EEFL

N

50

13C NMR of 40

100

43



~N D

|
:':E%E§§§§2$R::a§9§§§ NN ¢
o o I~ Pt~ f~ ~ P~ ~ ~ ~ O WD s CR'785
NK 1H NMR in CDCI3,
NNV | 500MHz
q o

o
| T T T T |
3.00
ppm (1)
|
Lt L L
o JN—-\X\) - w
2 ek 8 2
T T T T ] T T T T I
50 0.0
'H NMR of 4p
- O O s @D WD DO NN
2¢ Hp¥EEgIE oY B @ g @ 2
/J ‘ L\F\k /<4/J/iti£¢J’J L by
/ ' 13C NMR in CDCI3,
500MHz
ZN=N o
N7/
S
/
I
Il ol
|
|1
|
| T T T T | T T T T | T T T T |
150 100 50 o

13C NMR of 4p

44



45

_N
3
S

/

13C NMR in CDCI3,
N

DCM-843
S00MHz

="
NS

50

W

s o
M o
o N\J\S/ L
= \ L
o =
38 -
168\ —2
= B
YmosS
D -\ =
= 19662
o
— o
172 i
z J H*.m,oo L
o
= o
- 0.8( | '8 u
~ B ~
- |- Y
Lo ©
= T opL'sL
7 i > 000 22
- ogd[ i prd vz 1L
A - i I
-~ —
|2 o
r~ uwr
09 =
- 1.04 — M
i i r ZLLTN
v26'9 |8 L
8£6'9 L B £60'8LL
156'9 - L 666621
£62'L = 092'521
6892, H/ - uu 0.80 ||— W
§82' L ——\ r
g = Joss
989°L |/ I~
P89 L ——\ Sop'g —= A — 0.90 [
¥ 07 - SZ0°0kL
viLL ae — 1.00 |l
A (=]
o W. — o
16€'8 B
mﬁvmu. I\J Qr 079 |

13C NMR of 7

100

m

150



