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1 General information

All chemicals were commercially available and used as received without further. Column
chromatography was performed using 300-400 mesh silica. Nuclear magnetic resonance spectra
were recorded on Bruker Avance 400 MHz spectrometer. 'H NMR spectra are recorded in parts
per million from tetramethylsilane. Data were reported as follows: chemical shift, multiplicity (s =
singlet, d = doublet, t = triplet, m = multiplet and br = broad), coupling constant in Hz and
integration. 3¢ NMR spectra were recorded in parts per million from tetramethylsilane. ¥F NMR
spectra were recorded in parts per million with fluorobenzene as external standard. High
resolution mass spectra (HR MS) was performed using a Thermo Scientific Q Exactive Hybrid
Quadrupole-Orbitrap mass spectrometer equipped with an EASY Spray nanospray source
operated in positive ion mode. IR spectra were recorded on WQF-510 Fourier transform infrared
spectrophotometer. Melting points were measured on an XT4A microscopic apparatus

uncorrected.
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Fig. 13 C NMR spectrum of compound 3fa
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Fig. 15 3¢ NMR spectrum of compound 3ga
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Fig. 23 3¢ NMR spectrum of compound 3a

CQ101201
1H NMR
CDCI3

00000 —

SLos2—

0€80°L
€/80°L
9101,
Scot'L
9501°L
6611,
6egL'L
vSie'lL
v8IgL
e L
bETL
B1S2°L
€95¢°L
6092,
L9481
ﬁo—vmw

LA
LECV L
992y’ L
LOEY'L
vy L
(724
vSiv'L
SLLYL
£96%'L
G9G9° L
20992
E¥L9°L
€289°L
G569°L

9014
mNo—.mW
95012
PrESL
LLECL

6162,
£S5,
6092/

LOLFL
Seivs
48evL
992¥'L
LOEY' L
rYL
eLyvL
YSLvL
SLLVL
€967,
59592
1099/
ErL9L
£289°L
5569'L
elves

0S¥c'8
9l92'8
29928

84 83 82 81 80 79 78 77 76 75 74 73 72

ppm

—_—

2E20'L

e
9228'e

0l¥0'e
Lok

T~
8/10¢
e

0000'L

il

0.0 ppm

05

15 1.0

20

50 45 40 35 30

55

6.0

8.0 75 70 6.5

85

9.0

90£0°€

—2€20'1
—92e8¢
—01v0e
P

—.8L10%¢

0000°+

1

Fig. 24 "H NMR spectrum of compound 3b

13



CQ101201

8g9e7 e —

13C NMR
CDC13

167€"
L890°
ZEBB "
Z9ps”
9LZE"
9L50
9L8kF"
[AYAN
vo18"
0518°
£P9R°
6LT9"

TZRL FST —
890P° 98T —

629€°GLT—

ppm

Fig. 25 3¢ NMR spectrum of compound 3b

CQ122301
1H NMR
CDC13

0000°0—

0Lt

™

o

LwZZ”
6822°
86vz”
66YZ"

8

8

Se

e - S
LTZ0" T

0.0 ppm

9.0

SF60'E

="101I0"T
—E6G0"T
9021"F
L6G0"T
0000°1

—

LTZ0 T

1

Fig. 26 "H NMR spectrum of compound 3c

14



CQ122301

EEQE"TE—

966L°9L
mfo@hw
6V6E"LL

13C NMR
CDC13

LEZZT SLT—

Se,

ppm

20

40

60

170 160 150 140 130 120 11 100 a0 80

180

Fig. 27 B3C NMR spectrum of compound 3¢

13

cQ121402
1H NMR
CDCl

oo

CETT"
8zET”
B809Z"
FEBE "
8g9€e "
F96E"
966E "
SEQF”
FLTE"
20Zw "
0516
29e6”
G0E9"
8ve9”
€8%9°
6259
BVSY”
5699 °
8€L9"
0zLL”
sL1z”
£1ze”
8LET"
STwe”

o— ]
(03
n
OUM o) )
g
L&
[N
[°L
AN “EE
il s
A\ -
L
‘L
. | -
.lwn
‘L
Le—
=
o L
.
e
g
i
. L
Gl
oL
L=
K
GLTIZ'8 o
Hiid [ “omET
8LEZ'B e
torees

.0

w

7.

-0

B.5

92

ZETL'E

A7 ] Y

GGG60°¢
—ZESD'EZ
€090°2
—.EBED’T
—.0000"1T

—0T20'1

1

Fig. 28 "H NMR spectrum of compound 3d

15



CQ121402
13C NMR

ZLYL 9L
ommoéhw
6Z8E"LL

[eseh K]

£6E0
z909

ZOF0 "
0Z88°
TeeT—=

971"

£G9%
862

69FT "

£0bL"
peT—"

ZLPY

615"

SLO8"
LIEE"

LESTT

“811
AN

€21
ECT—~x

QET—"
EET——

8ET—

PST——
9ET "

SLT—

Se

170 160 150 140 130 120 110 100 a0

180

Fig. 29 3¢ NMR spectrum of compound 3d

000070 —

955272
6irzie

€Q121401
1H NMR
cDbc13

Lk%w

0.0 ppm

5

0

SHLIT'E

Se.

N\F906 "2

~ 7 0000°T

w LOBO'F
T %1801

—0FI0 T

1

Fig. 30 "H NMR spectrum of compound 3e

16



CQ121401

13C NMR

ZORS 6T
wmhw.mﬂv

nmmn.whjff

0950°LL
mmhm.nhk\\

[eseh K]

2620°811
994781 FV
T9T0"EZT

S126" mmﬁV
TPV ST~
910€E"
€188°
0E8T”
otoL*®
£98L"
1562"
8s0z"

0E6S PST——
08EE"GST——

G68Z SLT—

&

4
]

ppm

170 160 50 140 130 120 110 100 90

180

Fig. 31 B3¢ NMR spectrum of compound 3e

0000°0—

550271
rast T

sevz 1"

Spp9° e
G€99°C

HTRAN
v

1H NMR
DCL13

€Q121503

u¢=g§%§%g§§§§§$gL/ % éi§i§§§§§§$=hd-$a

60EZ

LEEZ"

T18Z”
LGGZ"

T8 ——
8=

8—

g —

opm

160" T

ppm

.0

o

—608R'E

(4 58 4

= z5L0°¢Z
—9ZIL 2
H“ .rmmc.m
—ECGL0'T
—.0000°T

1

Fig. 32 "H NMR spectrum of compound 3f

17



9F0F " ST—

258682 —

CQ121503
13C NMR
CDC13

TZE0"

Sp8v -
9T

6299°

LTI08"

2006°
009g"

£8P0 "

PET—

FST ——
88T —"

SLT—

o

A
|

T
90

T
100

T T
140 130 120

T
150

T T
170 160

180

Fig. 33 >C NMR spectrum of compound 3f

cQl21404
1H NMR
CDCl3

1000°0-—

5092
812E" ¢
(1} 170
BE6E "
ERLi]-A
FLOF "
STTF”
T4
78Tk
99%c"
LL9G"
0Le9”
Z1%9"
area”
1659°
09L9"¢
208971
zez8”
F6ZZ "
1ece”
96F2"
ovee”

veze”
TEET”
9672
[A A TA

eSS

8
8
8

0]

OO

€FZ0"T

ol

—T78TE
= LEI9T'6

1

Fig. 34 "H NMR spectrum of compound 3g

18



CQ121404

98T TE—
9869 "FE—

o1EL 9L
0850 LL—=

998 L~
~
=M
=]
o
jeya]
[oRS)
—
LBEOBTT
£LETBTT
6180°EZT
ow“_Aqw_uuw
£88Y 5ZT—
9€€££ 92T
£3€L792T
99SL EET—=
.u{hN._“:\.
L0Z9"TST—
SP60 " SST~
8LPE 9ST—
ZT0E SLT—

Se

._L..ﬂ..md..,....mmw

ppm

30 20

40

60

a0 80

100

170 160 150 140 130 120

180

Fig. 35 3¢ NMR spectrum of compound 3g

LZL031501

1H NMR

CDC13

0000 0—

6987 '€ —

£Z08'E—

B e N o Rt RtY

L988"
LBLB"

ZLee”
69LE"
E6LE"
TEBE”
GLge”
0L6E"
290% "
8207 "
0STI?"
PFES”
L66S”

£119

6919°
FZe9”
59z9"
ov9”
Zry9”
BLYY"
169"
€T99"
9699°

BEOZ"
[AATA
6ege”
GEET"

9

e

e e e

==

© ®

© @

—_—

ppm

7.0

6900°¢

LA

—_——
LBFO"E

L —

98L0°F

0000°T

0.0 ppm

L]

0

.0

5

1

3.0

25,

6.5

7

OLZT €

—6800°2

LBFO Z

98L0"%

—0000°T

1

Fig. 36 "H NMR spectrum of compound 3h

19



S6Zt"

88%L"
TL90°
9r8E "

13C NMR
CDC13

LZL031501

S9LE
8790
£020°
96LE"
8668°
766E
0T6T

L6E9"
zezZ1”

688"
9GTE"
¥6EZ"

aree”

51T
RTINS

a1
611"

T ——

Tcel—>
“gz1-"

EET—
LET—

EST——
95T ——

09T —

SLT—

ppm

30 20

40

60

a0 1

100

170 160 150 140 130 120

180
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LZL030303

00007 0—

EPLL"

opm

—_—

9FI0°T
——

60T0°¢C
6690°T

e o
LTLO"E

-

ppm

—2080'¢

9FI0"T

—2FI0 1
—76010°¢
—.6690"1

LTLO"Z

6T¥0° T
—— 0000°T

FPIZ0'T

1

Fig. 38 "H NMR spectrum of compound 3i

20



141

GSLL
LEBO
ITid

13C NMR
CDC13

LZLO30303

96Z6°

55—

UWMJ/r
T

1A\

7569°
mwmo.maﬁuuf
6596° 81T —x
OLFT ECT
m“mwAmm_mww
5ezg-szl
TLSEt 92T
m\\o.mmﬂ\\\
¥9TE"0ET
wurm.mmﬁx\w
0E68° 55T~
6ISE"95T—
Sp30°09T—
LOLT SLT—

ppm

30 20

40

60

a0 80

100

170 160 150 140 130 120

180
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Fig. 83 ""C NMR spectrum of compound 6a
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Fig. 84 F NMR spectrum of compound 6a
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