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1. NMR spectra
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"' H NMR spectra of 2b (400 MHz, CDCl3)
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"' H NMR spectra of 2d (400 MHz, CDCl3)
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'H NMR spectra of 2f (400 MHz, CDCl3)
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' H NMR spectra of 2g (400 MHz, CDCl3)
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''H NMR spectra of 2k (400 MHz, CDCl3)
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' H NMR spectra of 2
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'H NMR spectra of 2j (400 MHz, CDCl3)
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'H NMR spectra of 21 (400 MHz, CDCl3)
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' H NMR spectra of 2m (400 MHz, CDCl3)
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''H NMR spectra of 20 (400 MHz, CDCI3)
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''H NMR spectra of 2p (400 MHz, CDCl3)
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' H NMR spectra of 2r (400 MHz, CDCl3)
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' H NMR spectra of 2s (400 MHz, CDCl3)
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' H NMR spectra of 2¢ (400 MHz, CDCl3)

2 = S = = = ]
< z X g g o z -
= = N N - Z & e
, , , , , ,
T - %
X X X M
< < < < o
s ¥ a4 o ,
, , , , ,
- J
S8°9 Fe
98°9 [=
s
989 _ =4I
mw@\ —— a8
L8°9 L2
16'9 -
26'9 e
Loz T~ L 8 b J_ W.
i M =T &
voL -
VL Mo
589 M2
989 | e -
9891 -
59 | S
£8°9 he
169 | -
69 sog .
TTL ﬁ . [@
| cos % >
-— S.ww =1 2 \\Mw g
wun% 108 . M/ g
YT L [ >
-
S0'g 5 L m
S0'8 SE8— - Se ¥ N
L= _ 58
L0°8 “ =
£0°8 - b g
Se'g -
L
, AN
\
z z
&
7
N /

£1 (ppm)

13 C{'"H} NMR spectra of 2¢ (100 MHz, CDCl3)

L 450000

L 400000

L 350000

L 300000

L 250000

L 200000

L 150000

L 100000

50000

L 5
0

L. -50000

9vT —

T80T ~_
TYITA
Ts11/
€1CT —
0'8TT ~_
¥'8T1 /
VLET ~
o6e1/
1454

0°LST —

-10

10

o
R

£1 (ppm)

S21



N 4 W OV O B MmN AT N O N ~ ©
® N N O ® ® ® N WML T T LT T A A o 0
W ® o 0 N N NN NN NN NN NN SIS
—————— ~
I ~ o ® © V0 O W MmN QT A O N
@ o q S % % ® KN WL ¥ ¥ ¥ X O~ [ 5000000
o % © @ NN N NN N NN NN NN
N/ ~\ =\ = Y £ 4000000
L 3000000
L 2000000
N~ L 1000000
_ Lo
N = L ~1000000
1.00 1.03 1.03 1.001.01 1.021.02 1.04
T T T T T T T T T T T T T T T T T T T T
zaa 8.9 88 87 86 85 84 83 82 81 80 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0
£1 (ppm)
i
I \‘
1
——— e e —
1.001.031.031.001.011.021.021.04 3.04 2.99
120 1.5 110 10.5 10.0 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 10 05 0.5 -1
£1 (ppm)
13 1
C{'H} NMR spectra of 2aa (100 MHz, CDCI3)
¥ 0 o ® T NN MmO O T M
WK W~ S A AY F F A S F F R o
SS9 RR83INIIS§328 8 3
—,— e —
N._~
,/
N
2aa
|
T
|
‘ Il | H " ‘
UL Ll
180 170 160 150 1o 150 120 1o 100 30 0 70 60 30 o 30 ) To 0 o

£1 (ppm)

S 22

L3.0x10

L2.8x10°

L 2.6 10"

L2.ax10

L2 2x10

L2.0x10°

L1sx10

F1ex10

Li.ax10

F12x1o

Li.ox10

Ls.ox1d

Le.ox1d

La.0x10°

L2.ox10

Lo.o

L-2.0x1¢

L 500000

L 450000

L 100000

L 350000

L 300000

L 250000

L 200000

L 150000

L 100000

L 50000

L. -50000




2.65

7.93
7.91
7.89
7.54
7.54
7.54
7.52
7.46
7.44
7.42
7.39

°
n
~

o ~

N D S U O OO R
G M MmO O O O O X 1LY W o T T
B o o NN NN NN NN NN NN NN
[ R R R R R
e ———
n o n n o
Q@ o 9 9
% o NI
NgPY —a
P
N/
—
2ab 2.04
T

£ 4000000

£ 3000000

2000000

L 1000000

£ ~1000000

S
1.002.04 1.011.00 2.07 1.06 1.02

L 24000000

L 23000000

L 22000000

L 21000000

£ 20000000

L 19000000

L 18000000

L 17000000

L 16000000

L 15000000

L 14000000

L 13000000

L 12000000

L 11000000

L 10000000

L 9000000

L 8000000

L 7000000

L 6000000

£ 5000000

L 4000000

£ 3000000

L 2000000

L 1000000

Lo

L ~1000000

L —2000000

13 C{'H} NMR spectra of 2ab (100

ST I I B B R R R IY
O N A 4 O N W WOV T O 4 O T T
A A Lo TR o T o R 00 N o IR o A o Y o Y o K o BN o R S
IR S T T T B B i B
A

MHz, CDCls)

L109.9
8.0

L 320000

L 300000

L 280000

L 260000

L 240000

L 220000

L 200000

L 180000

L 160000

L 140000

L 120000

- 100000

- 80000

L 60000

L 40000

20000

L -20000

T T T T
180 170 160 150 140 130 120 110 100

=
S



1
H NMR spectra of 2ac (400 MHz, CDCls)
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' H NMR spectra of 2ad (400 MHz, CDCI3)
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''H NMR spectra of 2ae (400 MHz, CDCl3)
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'H NMR spectra of 2af (400 MHz, CDCl3)
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' H NMR spectra of 2ag (400 MHz, CDCl;)
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'H NMR spectra of 2ah (400 MHz, CDCl3)
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' H NMR spectra of 2ai (400 MHz, CDCl3)
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'H NMR spectra of 2ak (400 MHz, CDCI;)
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'H NMR spectra of 2al (400
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''H NMR spectra of 4a (400 MHz, CDCI3)
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' H NMR spectra of 4b (400 MHz, CDCl3)
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'H NMR spectra of 4f (400 MHz, CDCl3)
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''H NMR spectra of 4k (400 MHz, CDCl3)

u o u u o u n o
3 g g g g g g g s
2 g g g g g g g g
: g g g g g g
g g 2 8 g 8 g g g -
L L L L L L L L L L
g g g
g g g -
L ., L L
€L
€L Lo
€L
YEL B w ke
€L S5 - g
€L 95°L Fe
zEL 85L
o
€L 85°L e
veL 89°L ale
veL 89°L il
vsL g 692 L ®
s | ot/ 217
951 oL f Sl= s
8s°L | ore f &
85°L | 8L L2
292 YA 1
89°L ] ogz | Fs
89°L 4 08°Z a
mo.: z8°L - 0 - [
oLt egL ] . g
22 608 [ o
oLL seg e
1\ L I
9L LA se'g _ s’ — 2
8LL L€°8 = = o
8LL % Leg ) —J3
ow.& g
. . =
08'L o m
8L ] -
z8'L ]
gL ]
e ]
60'8 ] o
seg
seg |
e8]
Leg )

T
5

9.

10.0

(ppm)

f1

13 C{'"H} NMR spectra of 4k (100 MHz, CDCl3)

L5000

L4000

L3000

L2500

L2000

L 1000

L 500

L -500

zzen
et
Tt
LLTT
6°LTT
9821
621 /7
8VEL \
vocT
m.m¢~\
8°LY1
9°09T —

-10

T
150

(ppm)

f1

S 41



' H NMR spectra of 4i (400 MHz, CDCl3)
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MR spectra of 4k (400 MHz, CDCl3)
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' H NMR spectra of 41 (400 MHz, CDCl3)
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' H NMR spectra of 4m (400 MHz, CDCl3)
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1200
L4000

L3800

L 3600

L3400

L3200

L3000

2800

L2600

L 2400

L2200

L2000

L 1800

L 1600

L 1400

L1200

L 1000
L 800
L 600
L 100
L 200

L -200

400

Icrr

L&488

NM,NNAA
g€t |
rer
gzt ]
QNNNJ
£6z1 |
g6c1 F
6621~
0°0€1 ¥
TLET ~
prrTy
m,mSN
s6pT

0091

091 V
4291 \

—

-10

(ppm)

f1

S 46



''H NMR spectra of 4n (400 MHz, CDCl3)
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'H NMR spectra of compound 4 (400 MHz, CDCls)
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2.  HRMS of pyrrolidine.
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