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1. Spectral data of propargylated phtalimidines 6b, 8g, (£)-13a, (£)-13c, (¥)-14d, ()-14c and

(¥)-17e.

1.1. 1,5,5-trimethyl-3-(prop-2-yn-1-yl)imidazolidine-2,4-dione (6b)

Sodium hydride (1.1 equiv.) was slowly added to a solution of succinimide (1 equiv.) in dry
DMF (10 mL). After 2 h at room temperature propargyl bromide (80% in toluene, 1.2 equiv.)
was added and stirring was continued for a further 2 h under reflux. The resultant residue was
concentrated under vacuum then extracted with AcOEt (3 x 20 mL). The combined organic
layers were washed with brine, dried (MgSOQa), filtered, and evaporated in vacuo. The residue
was purified by flash column chromatography using a mixture of cyclohexane / AcOEt (50 /

50) as eluent.

Yield : 87% : *H NMR (300 MHz, CDCls) 81 4.26 (d, J = 2.5 Hz, 2H), 2.89 (s, 3H), 2.20 (t, J
= 2.5 Hz, 1H), 1.38 (s, 6H); 3C NMR (75 MHz, CDCls) 8¢ 175.62 (C=0), 154.10 (C=0),

77.16 (CY), 71.56 (CH), 61.57 (CY), 28.04 (CHy), 24.55 (CHs), 22.02 (2 X CHa).

1.2. 2-(but-3-yn-1-yl)-3-oxoisoindolin-1-yl acetate (89)

To a stirred solution of 6g (1 equiv.) in MeOH (10 mL), was added NaBH4 (4 equiv.) at 0 — 20
°C and the mixture was stirred for an hour. After completion of the reaction, saturated sodium
bicarbonate solution (10 mL) was added and the organic layer was extracted with DCM (3 x 20
mL). The combined organic layers were washed with brine, dried (MgSQ.), filtered, and
evaporated in vacuo. The crude product was purified by flash column chromatography using a
mixture of cyclohexane/AcOEt (50 / 50) as eluent. Resulting product was then dissolved with

DMAP (0.1 equiv.) in DCM, followed by the addition of Ac20 (2 equiv.) and EtsN (2 equiv.).



The reaction mixture was stirred at room temperature for 24 h. Solvent was removed under
reduced pressure and the crude product was purified by flash column chromatography using a

mixture of cyclohexane/AcOEt (70 / 30) as eluent.

Yield : 98% ; *H NMR (300 MHz, CDCls) 817.82 (dt, J = 5.8, 1.7 Hz, 1Har), 7.63 — 7.44 (m,
3Haro), 7.15 (s, 1H), 4.06 — 3.88 (m, 1H), 3.53 — 3.37 (M, 1H), 2.70 — 2.46 (m, 2H), 2.18 (s, 3H),
2.00 (t, J = 2.6 Hz, 1H) ; 3C NMR (75 MHz, CDCls) 8¢ 171.24 (C=0), 167.98 (C=0), 141.19
(CY), 132.67 (CHaro), 131.79 (C%), 130.45 (CHaro), 124.16 (CHaro), 123.77 (CHaro), 81.74 (CH),

81.24 (CY), 70.37 (CH), 39.24 (CHy), 21.26 (CHs), 18.58 (CH2).

1.3. ethyl 1-(2-ethoxy-2-oxoethyl)-3-ox0-2-(prop-2-yn-1-yl)isoindoline-1-carboxylate (+)13a
1.3.1. Typical procedure of condensation

To an ice chilled solution of dimethyl or diethyl a-bromophthalate in dry acetonitrile (10 mL)
was added under argon 2 equiv. of the appropriate amine diluted in 10 mL of acetonitrile. The
mixture was stirred at room temperature for 8 h. The salt that formed was removed by filtration
and the filtrate was concentrated under reduced pressure. The residue was purified by flash

column chromatography using a mixture of cyclohexane/AcOEt (70 / 30) as eluent.

1.3.2. Typical procedure of alkylation

To a mixture of phtalimidines (x)-12a-f, potassium carbonate (1.09 equiv.), and 20 mL of
acetonitrile was added (1.2 equiv.) of the appropriate alkyl bromide. The reaction mixture was
refluxed over-night. The cooled resulting suspension was filtered off. The filtrate was
concentrated in vaccuo, diluted with water, and extracted with DCM (3 x 20 mL). The organic
phase was dried over MgSO4 and evaporated under reduced pressure. The residue was purified

by flash column chromatography using a mixture of cyclohexane/AcOEt (75 / 25) as eluent.

Yield : 90% ; *H NMR (300 MHz, CDCls) 81 7.84 (d, J = 7.3 Hz, 1Har), 7.61 — 7.46 (m,

3Haro), 4.72 (dd, J = 17.9, 2.5 Hz, 1H), 4.37 (dd, J = 18.0, 2.5 Hz, 1H), 4.27 — 4.03 (m, 4H),



3.60 (d, J = 17.3 Hz, 1H), 3.11 (d, J = 17.3 Hz, 1H), 2.14 (t, J = 2.5 Hz, 1H), 1.18 (dt, J = 18.0,
7.1 Hz, 6H) ; 3C NMR (75 MHz, CDCls) 8¢ 169.56 (C=0), 169.38 (C=0), 167.98 (C=0),
143.29 (CY), 132.55 (CHaro), 130.77 (CY), 129.69 (CHaro), 124.14 (CHaro), 122.20 (CHaro), 79.43
(C9), 71.50 (CH), 68.59 (CY), 62.65 (CH), 61.32 (CH2), 41.10 (CHz), 30.65 (CH2), 14.09 (CHa),

14.01 (CHa).

1.4. ethyl 1-(3-methoxybenzyl)-3-oxo0-2-(prop-2-yn-1-yl)isoindoline-1-carboxylate (+)-13c

Yield : 87% ; 'H NMR (300 MHz, CDCls) 8 7.69 (d, J = 7.5 Hz, 1Har), 7.56 (d, J = 4.1 Hz,
2Haro), 7.50 — 7.39 (M, 1Haro), 6.95 (t, J = 7.9 Hz, 1Haro), 6.61 (dd, J = 8.3, 2.5 Hz, 1Haro), 6.43
(d, J = 7.6 Hz, 1Har), 6.30 (S, 1Haro), 4.53 — 4.27 (m, 2H), 4.30 — 4.06 (m, 2H), 3.75 (s, 2H),
3.55 (s, 3H), 2.34 (t, J = 2.7 Hz, 1H), 1.20 (t, J = 7.1 Hz, 3H) ; 3C NMR (75 MHz, CDCl3) 8¢
170.40 (C=0), 168.55 (C=0), 159.16 (CY), 143.87 (CY), 135.36 (CY), 132.00 (CHaro), 131.28
(CY), 129.26 (CHaro), 129.10 (CHaro), 123.94 (CHaro), 122.50 (CHaro), 122.36 (CHaro), 115.20
(CHaro), 113.05 (CHaro), 78.15 (CY), 73.34 (C%), 72.07 (CH), 62.51 (CHy), 55.08 (CHs), 39.82

(CHz), 31.44 (CHy), 13.99 (CHa).

1.5. methyl 2-allyl-3-oxo-1-(prop-2-yn-1-yl)isoindoline-1-carboxylate (+)-14d

Yield : 89% ; H NMR (300 MHz, CDCl3) 8u 7.91 — 7.82 (M, 1Haro), 7.63 — 7.42 (M, 3Har),
6.05 — 5.86 (M, 1H), 5.36 — 5.13 (m, 2H), 4.35 — 4.10 (m, 2H), 3.65 (s, 3H), 3.32 — 3.13 (m,
2H), 1.77 (t, J = 2.6 Hz, 1H) ; ¥C NMR (75 MHz, CDCls) 8¢ 170.27 (C=0), 168.83 (C=0),
143.15 (CY), 133.42 (CH), 132.32 (CHaro), 132.00 (C%), 129.67 (CHaro), 123.97 (CHaro), 121.47
(CHaro), 118.06 (CHy), 77.04 (CY), 72.28 (CH), 69.95 (C%), 53.24 (CH), 43.98 (CHy), 25.20

(CH2).



1.6. ethyl 3-oxo-2-phenethyl-1-(prop-2-yn-1-yl)isoindoline-1-carboxylate (+)-14c

Yield : 92% ; *H NMR (300 MHz, CDCls) 8 7.93 — 7.81 (M, 1Haro), 7.62 — 7.50 (M, 3Haro),
7.33 (d, J = 4.4 Hz, 4Har), 7.25 — 7.18 (M, 1Haro), 4.33 — 4.01 (m, 2H), 3.90 — 3.75 (m, 1H),
3.69 — 3.54 (m, 1H), 3.28 — 2.98 (m, 4H), 1.88 (t, J = 2.6 Hz, 1H), 1.18 (t, J = 7.1 Hz, 3H) ; 13C
NMR (75 MHz, CDCl3) 8¢ 169.67 (C=0), 169.19 (C=0), 143.04 (CY), 139.30 (2 x CY), 132.24
(CHaro), 129.69 (CHar), 129.01 (2 X CHaro), 128.70 (2 X CHaro), 126.58 (CHaro), 123.77 (CHaro),
121.72 (CHaro), 72.49 (CH), 70.71 (C9), 62.77 (CH2), 44.12 (CH3), 34.78 (CHy), 25.97 (CHa),

14.08 (CHa).

1.7. 2-((1,5-dimethyl-1H-pyrrol-2-yl)methyl)-3-(hydroxymethyl)-3-(prop-2-yn-1-yl)isoindolin-

1-one (%)-17e

To a stirring solution of (x)-14e (851 mg, 2.77 mmol) in DCM (10 mL) at 0°C was added
lithium borohydride (1.7 equiv.) portionwise over 10 min. The mixture was warmed to room
temperature and stirred overnight. The reaction mixture was cooled to 0 °C and additional
lithium borohydride (0.3 equiv.) was added. The mixture was warmed to room temperature and
stirred for 48 h. The resulting mixture was concentrated in vaccuo and the residue was treated
with 2M HCI (3 mL). The combined organic layers were washed with brine, dried (MgSQa),
filtered, and evaporated in vacuo. The mixture was extracted with DCM (3 x 20 mL) and the
combined organic layers were washed with brine, dried (MgSQa), filtered, and evaporated in
vacuo. The residue was purified by flash column chromatography using a mixture of

cyclohexane/AcOEt (50 / 50) as eluent.

Yield : 80% ; *H NMR (300 MHz, CDCl3) 8n 7.87 (d, J = 7.2 Hz, 1Han), 7.62 — 7.46 (m,
3Haro), 6.08 (d, J = 3.2 Hz, 1Haro), 5.83 (d, J = 3.5 Hz, 1Har), 5.06 (d, J = 16.3 Hz, 1H), 4.66
(d, J = 16.3 Hz, 1H), 3.75 (s, 2H)., 3.48 (s, 3H), 2.72 (t, J = 2.7 Hz, 1H), 2.17 (s, 3H), 1.78 (t,

J=26Hz).



2. Copies of 'H and 3C NMR spectra of propargylated phtalimidines 6b, 8g, (*)-13a, (*)-13c,

(+)-14d, (x)-14c and (x)-17e.

o
o}
o
8
288 88 3 R89 N 2
NNN < ¥ ~ NN - -
(6]
N
AT\
o \
|
|
| JL JLL_LJLN—
1 e T T
ES & 5 8
hei & 3 3
T T T T T T T T T T T T T T
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.
f1 (ppm)

H NMR spectrum of compound 6b



w0 —
SSvZ
087 —

L5199 —

95 TL ~
€100D vL°9L /
€DAd 9122 N\
€002 854~

OT'bST —

79°SLT —

-10

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

210

13C NMR spectrum of compound 6b

OGH §9'T
66'
oo.NH‘
107
817
wﬁ.NHA
817
8v'Z
6T
152

—

152
152
75T
€52
$5ZA
557
9527
om.Nu
5T

52
157
857

6571
09
1974
297
€92
$9°7
59
997
8971
69
'€
v ]
mq.mu
8b'e

05 |
26 |
$6°€
16 ]
R.ﬂ
66'€

10°% 4

ST'LA
9z
152
Nm.L
€57 1
b5
S5°L
S5°L
S5°L
S5°L
95°L
15
1572
1572
85°£
5L

084
mey
gt

OAc

~S0'T

S0'T

3.7 3.6 3.5 3.4
f1 (ppm)

3.8

3.9

4.0

1.6 1.«

80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 3.8 3.6 3.4 3.2 3.0 28 26 24 22 2.0 1.8

f1 (ppm)

'H NMR spectrum of compound 89



85°8T —
9T 1T —

$T6E —

00—
€100 vL9L
€DAD 9T 4L~
€0a 8522~
v218 -7
vL18 \

et~
orver
SHOET~_
6LTET —
9z

6T TPT —

86791 —
YTILT —

OAc

-10

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

210

13C NMR spectrum of compound 89

€11
miﬂ/
8T'T~:
61T~ F
AN;\
vT'T

€1'e
mﬁ.NW

R4 ¥4

80°€ ~
145

LS~
€9°€

S0v
S0t
L0y
80t

o1y
1%
[ASE
P
or'p
61t ]
12y
<%
€2y
mN.l
wy

e ]
YEY
6
ov't ]
69t
69|
mm.i
sty

——

€000d 92°L —
8v'L
@NV
0s'2~F
'L
€5
vS'L
(st
85'L
192
[3:92
[5:92

69~
69y~
SLY L
SLY

CO,Et
CO,Et

\

46 45 44 43 42 41 40
f1 (ppm)

4.7

To.w

Toot

Fo
To.ﬁ

-

Fsot
Wﬁo.ﬁ

2.5 2.0 1.5 1.0

3.0

3.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

8.5

'H NMR spectrum of compound (£)-13a



10%T
60T v

§9°0€ —

oT'Ty —

TET9~
5929
6589
0S'TL ”
€100 v£'9L
€10ad 91°4L /
9€'LL—5
€000 85°LL *
EV'6L

orzer —
(4574 %
69'621 ~_
LLOET —
ss'zer "

6T EPT —

86291~
8E'69T ~-
95601~

CO,Et

CO,Et

\

T T
920 80 70 60 50 40 30

2‘00 1‘90 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 110 " %‘00 )
ppm,
13C NMR spectrum of compound ()-13a

210

8TT_
0T —
wt

bET
SET W
9€T

SGE—

SsLe—

60t
[A%4
€TP
145 20\

STY -7
8T'v 7
1
laasy
sz
vTb
2y
o't |
1€
9
=e
vbt ]
st
05 4
15

0€'9
w9
b9 %
659
099
199
299 7
269\
S6'9—
859
9TL

WL
WL
V'L
v'L-T
WL \
SS°L \
9S°L
L9,
0LL

60y~
Yy —
Ty —
(AR
STy
8Ty —
TTh
T~
£~
YTy —
1T~

0y —
€Y

9EY ~
L8

vy ~
Sh'y

05y ~
Sy

OMe

CO,Et

T T T T T
4.50 4.45 4.40 4.35 430 4.25 4.20 4.15 4.10

f1 (ppm)

TFooe

Fes0

3.5 3.0 2.5 2.0 1.5 1.0

4.5
f1 (ppm)

'H NMR spectrum of compound (%)-13c

8.0



18°€T —

TS —

€962\
90°0€ —

w9 —
7969
S€TL
69°CL
€000 ¥L'9¢
16'9L
€100D 9T°LL
9E°LL
€100 65°LL

SLLL

ThTer —
98'€2T —
£5'62T ~_
£2TET —
przer "

TrEPT —

61'89T ~
£2°69T

OMe

CO,Et

N

(0]

180 170 160 150 140 130 120 110 " %00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
13C NMR spectrum of compound (£)-13c

190

200

210

9T
o
8.1
j4%%
ST'E
0z'e
1Te
vee
sze
33
€€
s9'€
PTY
9Tt
61y
61t
[\I44
Y
1wy
wy
€2y
vTh
jzad
STy
9Ty
9zt
67t
67t
[

f1 (ppm)

4.32 4.30 4.28 4.26 4.24 4.22 4.20 4.18 4.16 4.14

1€
TEY
ey
ST'S
IT's
9T'sS
LTS
61'S

61'S 1
0z's |
0Z's
92’
92's
LTS
1
€Sy
7€°5 4
£€°S
£6°S
68'S |
16'5 9
16'
6'
£€6'S
$6'S
¥6'S
96'S

T

165
86'
66'
009
009
209
€002 92°¢
mv.ﬁg
wv.NA
ov's
8v°s
8v'L |
8v'L |
6v°L Y
05°Z Y
[
5L
$S°L A
Ss°L

|

§S°LA
9§°L ~
8S°L
8S°L
09°L
09°Z
S8°L
S8°L
S8,
L8°L
88°L
88,

:

ST'S~

915 7
or's

115
61'5 -]
61'5
0z's

s
97's |
97°S
1T's
125
7€'s
ze's
65
gesd
68'
16'5
16°S
26'
£6'
¥6°S

B

COsMe

0T

5.3

T
58 57 56 55 54
f1 (ppm)

5.9

Fsor

e

Feoe

Wnﬁ.N

WNN.M

201

4.0 3.5 3.0 2.5 2.0 1.5

5.5 5.0 4.5
f1 (ppm)
'H NMR spectrum of compound (%)-14d

6.0

6.5

7.5 7.0

8.0



0TSz —

86'€h —

YTES —

S6'69

8T
€100D ¥4°9L S

v0'LL

€100 91°4LL
€1000 85°4LL

90°81T —
Ly 12T~
16°€71 —
19°621

00°ZET W
zeTET -,
weer

STErT —

£€8'89T ~
LT0LT

COzMe

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
13C NMR spectrum of compound (%)-14d

210

ST'T
81T
0zt
8T
88'T |
88'T |
S0'E
L0°€
L0'e
60°€
or'e
e
443
pT'E
pT'E
ST'E
9T°E |
e |
61°€ |
0z°€ |
17°€
e |
£2°€
YTE
97°€
LT€
8T'E
95°E
85°E
09°€
19°€
79°€
£9€ —
mm.m\
19°€
8L'€
08't
w8t
€8'€
v8'€
S8°€ ]
8¢
68'€ |
60" |
o1t |
4
€1 ]
€1p ]
1o ]
stv ]
STy
1y
A%
E189
61
0z
Ty
0z'L
e
L
€L
vTL
sTL
9L
€Dad 97'L
0L
[
€672
1572
1572 4
75
£5°
5L A
vS'L
95°L
95°L
5L
85,
65°L
65'L
192
9L
98'L
8¢
68°L
68°L
68°L

Vi

60°€
or'e
e
[4%3
PTES
vrEF
ST'E
oT'E
A%
583
oze
1T°E
243
)
vTE
19°€
€9°€ -
§9'E—
9"
8L€
ow.mW
e~
€8'€
vm.m\
oT'h
Y
€Ty
€T
ST'h
8%
[Ty —
M:.v\

6T

CO,Et

N

42 41 40 39 3.8 3.7 3.6 3.5 34 33 32 3.1 3.0

f1 (ppm)

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f1 (ppm)

7.0 6.5 6.0 5.5 5.0
'H NMR spectrum of compound (%)-14c¢

7.5

8.0



80vT —

L6'ST—

PTPE~
8Lve"

vy —

LLT9—

TL°0L
6v°TL #
€100D ¥L'9L
€000 91°LL V

S¥'LL \

€100D 65°LL

e

LLreen M
85921\
00821~
T0°62T -7
69°621 *
v TeT

0€'6ET —
YO'EPT —

61697~
29691~

Vi

CO,Et

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
13C NMR spectrum of compound (£)-14c

210

LT L

6L'T
08’1 s

are—

on.N/

e
MN,N\

SLE—

9y —

08—
s —

/S~
v8's

109~
609"

/

OH

N

Foot

Fore

Froe

Frlre

Froe

WNDA

me.o

Foso

Fwo

Wmv.m

2.0 1.5

2.5

3.0

4.0

4.5

f1 (ppm)

'H NMR spectrum of compound (%)-17e

5.0

5.5

6.0

7.5

8.0



€002 8Z°L
[4wa
veL
S€'L
9EL—7
£ 7
L
€LL V
vLL
SLL
e
8L
98'L
L8'L
(8'L
88°L

3. Copies of H and 3C NMR spectra of targeted triazoles 18

[N
€57~
SSH—7
Nm.v\

$0'S

80'S ~
ors "
PIS—

875\
675 —
ﬁ_m.m\

WL~
€LL—
VoL
SrL—

Qe —

8L —
98 L~
8L~
8L
88L—

AL
e

0T

81°€¢|

90°Z|

4.6 4.5

4.8 4.7

50 4.9
f1 (ppm)

7.85 7.80 7.75 7.70 53 52 51
f1 (ppm)

7.90

Fere
90T

1.0 0.5 0.0 -0.5
@ I3 © -
) R = T
b N ] 2
_ iy - 5

1.5
]
/

2.0

86'St
489
19°Lp
€18
LTSS
5099 —

2.5

3.0

€100 ¥£'9L

2.2“
6rez 7y

8LET
16'6T —

€Ll —
ST'8C —

€8°0€ —

6v°2E
69°2E W
60'€€
swge—
86'EE ~_

34 33 32 31 30 29 28 27 26 25 24 23
1 (ppm)

€100D 8S°LL
L6'€8 —

3.5

f1 (ppml;'o
'H NMR spectrum of compound (18a)

4.5

5.0

W7zt
65°€2T %
SSHTT ~
b0'87T
01'821
mm.mEW
61'2e1 /-
€TPET \
L5'9€ET

88°EPT —

5.5

6.0

6.5

7.0

88'G9T —
TLL9T —

7.5

1501 —

8.0

8.5

9.0

$0'8CT —
01°8C

128.5 128.0

129.0

f1 (ppm)

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18a)

210



-10

30 20 10

40

50

60

70

reaq
U 95°91 7
8509 [ 58°97
1204 181
501 0022 |
520 ° £0°€7
180 LS €€z
S8'0 S9'EC o~
801 Wz 007z o
88°0 S8'SZ €0'€7~\_
0607 L2 6542 66T~
8 - 2] LR s
1 ) ve
Y07 W - Nee 12°0€ W ~
90°T Feser| 9€°7€
0T T\ & 8TT L 7 LSTE C7 — o
ST~ Foae| ™ TreeF s§'se N
atg et oree kb T
61T =z 90T s8'9g a
ozl \ 7909 | 1 MELW osLe— S
STTF b4 Feev 2 5 608 — N
) e by
a1 N\\ T 1266 ~E
NMHT F xnr 16t — I3
3 O. z v | o 89'TY = ~
OQH 05'T o F e v8'Sh
y 0f — =
€57 Q.mv\ 1208
0aH 85°T 6v'Ly B
0QH 09'T = —~ Nim\ ExaN S 3
OQHZ9T \ n Q ss 1578~
o1 X 6619 — Sy
697 | — AN
1] T cov ~ £6'59— —
187 e T
w1 [ ™ c £0aD $9°9¢
mww > €02 90°2L
g wit :
s n o €0aD 6+°2L 3
o061 ~ = 61768 — —s
16T sTo o
?m.NQ o =
8T S~
om.l F< E r.nlv
wT
<4 Nm..u/ = ” e :
St bSP = 00" Pl m
s s5b - - © L >
150 ~% sy e Foor [ < =
—
LI [ Fooe % E
mo,mW E m o 627221 £
90°s — 9 W €0 (%) 8E¥TT p—
s 18y — — 00 < AN B =
ot's—f 3 oot o ag'cer > —
s Log 1 ez
8T’ TS Fn M
6T°S z §
o £b'9ET — -—
105 — E F o Pz
S0S~ - .
= 10°€4T R
s0e— 0f — Fa I sCe— B
mws— ~ [w — £
3
~
9T's [ n 89°bST — —3
R.mV . W 00f o re
s 7 £ 3
60’
€10a2 9T°L 18°S9T — -
6T L m E
o€ E
€L o
167 \ — E s £0°9LT ~ —
6L " SpL— R
vEL L2
9eL
we— - Foot N =
o \ / =
[~ e \\N
=~ 3
o z
n
o V“O 3
2 3
w \ 2

920 80

100
1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18b)

210




w3 v
1204
90 1
18°0
80 1
2801
88°0 1
06°0
660 1
00°T
£0°T
b0'T
0T
ST'TA
91T A\
61T~

o
]
\

NN T
MmAaNaN
L

€€°T |

mw o o
Ny Tmm

©
0

A

€1Dad 9T°L
8T°L
6C°L
0€°L

T€L—%¢
€L
vE'L
9€°L
Wwe—

08y —

4154

4.5

4.6

4.8 4.7

4.9
f1 (ppm)

5.0

5.1

Foot

Fere

Feot

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

H NMR spectrum of compound (18c)

8.5

€00D v£°9L

€10D 9T°LL V
9 LL

€002 85°LL \

16'€8 —

seeer
Wyt M

66°LTT V.

90°8ZT
6+°8CT /

6b'9ET —

LETPT ~
8'ErT

06'59T —

$S9LT ~_
1501~

0T €2 ~
9r'EC —
e

£€6'ST —

997l ~
98T~
0e'8e

8L6C —

8L°0€ —

EPTE~
€926
8T'€E —
89°€E —
6'eE "

34 33 32 31 30 29 28 27 26 25 24 23
f1 (ppm)

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18c)

210



850
59°0 1
¥2°0
8L°0 1
£€8°0 1
8°0 1
180 1
68°0
1670
660
660
10T

s

€017
S0 \
or't
o1t
at
ozt
veT
STT
871
627
8%
vET ]
967 ]
e
or'T
w1
o'
6b'T
ST
OQH 8S°'T
85
09T
91
0QH £9'T
9T
91
0aH (9T
oLt
w7t
vLT
oLt
08T
187
€8T
¥8'T
'
6T
%1
86T
20T
98T
88T
16
26T
sy
€5
vS'v
95
10°
s0's
w0's
s
bI's
9T's
s
8T's
€10ad 9T°L
6T
€L
(2
[
€€
seL
S€L
18°¢
AN
ogLE
88'L
062
L
€6
6L
6L
%08
808

—m

180~
YL
9L~
88'L

QSW
L\
[VANS
S6'L~
S6'L—

108"
v0'8 —
90'8 ~
808 ~_

80°S

49 48 47 46 45
f1 (ppm)

5.0

5.2

5.3

7.8

.0 7.9
f1 (ppm)

8

8.1

Fert

FL0'T

Foes

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

'H NMR spectrum of compound (18d)

8€'ST
6591
2691
22’81
ST'EC
8v°€Z
9L'ET
96'ST |
[InE
81'87
28°0€
1vTey
19726
TZ°€E
86'€€ |
6°9€
08'2€
£0°8E
8E'6€ ~

6v'Tb —
e
16'ShF
s8'9p \
65'Lb

8756 —

i e s

$0°99 —

€1000 ¥L9L

ST'ET~
8Y'EC —
oLrer—"

96'ST —

UL —

818 —

80 —

1r7E~
97"
T7EE—

33 32 31 30 29 28 27 26 25 24 23

f1 (ppm)

€1000 65°LL
008 —

98°LLT —

e —

€0'82T ~—
60°82T —

5821

128.0 127.6 127.2
f1 (ppm)

128.4

128.8

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18d)

210



8507
120
9204
180 1
58'0
98'0
68'0
16'0
66'0
T0°T
[Cas §
S0'T
T
ST'T
ASS
61T
12T
ST 7
871
621 )
€1
€67
€67
9e'1
€7
w1
Sb'T u
8p'1
157
zsT
bS'T
95’1
51
85T ﬁ
OGH 65'T
0QH 79'T
v9'T
99'1
69’1
175
[
ST
81
287
b8'T
S8'1
€67
961
86’7
88'
16
sTe
e
61'€
00t
vl
YOy
Nmi
e |
ssv ]
st
10°s |
s0's
L0's
s
9T's
s
87's
9Tt
67'L
[
1€
e
£0ad €8¢
vEL
bE'L
se't
95t
89'¢
69'¢
oLt
e
we
82
8¢
€8¢
v8'L

—_— ——

S

43

SAAS
SSv 7
v/

10°S ~
S0'S~
05—
s —

9T’s

LTS~
8TS -7
62°S \

53 52 51 50 49 48 47 46 45 4.4
1 (ppm)

Fros

_ Ro1
R FH0T
—— 00T

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)

8.5

H NMR spectrum of compound (18e)

£5'ST
$9°91
96'91
781 1
PT'ET |
6v'€7 |
9L°€7 1
96+ |
96'SZ |
1202y
6187
1867
18'0€
LY'TE
89'7€
TTEE
96°€€
96'9€
SbLE~

v8'LE
wo,me
wm,mm\

e ——

o

8b' T
6L°Th

96°St
¥8'9b
09°Ly
0z'1s
0€°SS
099 —

€100D ¥L'9L

€100D 9T°LL /
9E'LL W

€000 8S°LL
¥8'E8 —

[g2ds
88721 /
£PELT—
£0°821
60°821 >
£5°821
LTZET \
80°bET
bS9ET
98EPT ~
08'bbT

€1°99T —
87°89T —

S§°LLT—

e
bTET
6b°€T \
9L°€T
96'vC —

96'S7 —

TLe—
6187 —

18'62 —

18'0€ —

e~
8976 7
12ee
%6c —

96'9€
ShiLE~
v8'LE—
80'8€ 7

8€°6€ —

24

26

28

30

32

34

36

38

f1 (ppm)

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18e)

210



55

0QH 09'T ﬁ
0aH 29T

o0
it}
<<
i
——r

AN
€5 —
qmé\
95

108
S0'S
90's
L0°S
s
Nﬁ.m/
wﬁ.mv
ST'S
hﬂ.m\
oz's
1Ts
9z's
'S
87'S

8L'S

08's V
€8'S
S8'S s

f1 (ppm)

Foot

Fot

60z
Fere

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

4.0
f1 (ppm)

'H NMR spectrum of compound (18f)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

ur
59T
8591 |
56'91
1281
Le81
£1eT |
opez |
seee |
S6'5
oLtz
ST'8Z
18°0¢

Sb'Te o W
59°2€

wee|
seeel
€696\
soeqL
50'8€ |k
se'6e |

9 TP \©
LLT

9ty
mw.NvM
+6'Sy
mw.wwu\
mm.mv\\‘
€1 \\‘
9T'SS

€099 —

€D b9, 2

€00D 9T°2L~\
9€'LL

€D 85°LL 7
b6'E8 —

6E°2CT
[ x41 %
v8'ECT —
co'szt

80°8T

mm.wmﬁx
soeer /.
ETVET \
£5°9€T

S8EPT —
8 LPT —

£L6°S9T ~
9L7L9T —

YSLLT —

syze \
soze .
Tees

s6'€E —

€6'9€ —

8LLE ~
S0'8€ —

SE'6E —

e
LT~
9y
99'Zh

40 39 38 37 36 35 34 33

43 42 41

f1 (ppm)

Ll Ll

"

PTTIVITUROY

-10

920 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18f)

210



SOT W

o
&
/.

i Can s

o
«
.

ias X

S
5o
]

€000 9T°L
6TL
0€L
€L

€€°L
.um.hN
7w

1057
505~
05—
BRI

[rs—

6E'G —

5.0

5.1

5.2
f1 (ppm)

5.3

5.4

5.5

HHM v0'E
ov'e
MJL.N

F0CT

Foot

Frot

Feoz
002
F oot
oz

F o

Ferv

ot

2.0 1.5 1.0 0.5 0.0 -0.5

2.5

3.5 3.0

4.0
1 (ppm)

'H NMR spectrum of compound (18g)

8.5

— =]
oste “ - ra
pr'ST w8t
89'91 =)
96'9T § “
sz81 @ — -

- o
vrE ovzE~ B Lo
15'€2 Toze =
o€z e -—

. TT°€E _ T
96'sT pobaig — ™
oz 3
st [ e
28°0¢ =
9'zE % 969 — -
19°Te 1828~ = |

. — ]
T2°€E L 60'8s - 3
96'€€ — 16768~ R °
96'9€ — : 9
8°2€
60'8€ \ LT J— ~
16°6€ 6Ly — % <«
'y 3
6Ly [«
s6'st v
v8'op ©
09'Ly S6'Sh— — <
e L
05ss 09'Lb— —= |le
5oL —

€100D b9z
€00 9T'LL
9Ll
€002 85°LL
S0¥8 —
o~
&N
6221 — -
[13aad e <
€re2T 7534 LS
60'92T
£0'82T /
60'82T ) |9
i 60921 — S
se'8eT
i comer gz
SRS FNE
60'82T —g
£TTHT ~ £5°821 W g
98'€pT — s6'8eT o
ra
o
™
2
95°€9T —
£8'591 — L m
19'ET —
o]
9s'1s1 —
4
\ \
\\N
z
_O
@]

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18g)

210



15707
0901
2901
120
€201
52701
60
2804
$8°0
88°0
060
66'0
00T 4
£0°T
HO'T
60T —
STT
or'T
61T
0zt
@t
51
821
€T
€1
8e'T
']
b1 ]
81 |
157
0QH 55T
0QH 85T ﬁ

OQH Z9'T
v9'T
99'T
69'T

OQH 0£'T
6T
08'T
28T
€8T
6T
%1
61
s8'T
8T
06T
9t 7
8yt
05 ]
159
89'
s w
8%
88t
6%
€6’
00s |
v0°S
90's u
60'S
or's |
szs
97's %
ws
26's -

€00 972
6CL
0e'L
€L
[
€L
YE'L

W
WL
WL
vl
vl
Elra
L
1872
€S°L
b wa
95°L
65°L

e e

o

69°L
7L
e

6's—

56 54 52 50 48 46 44
f1 (ppm)

5.8

6.0

Wﬁc.ﬁ

10T
Feot

154

H\‘No.ﬁ

Foot

3.5 3.0 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

'H NMR spectrum of compound (18h)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

Duouvm,wm /
€10ad 9T LL ~

€100D 65°LL \

SE'ST
15°9T 4
16°97T
ST'8T
oT'€z o
e | L
£2°€7
£6'ST
99224
60'87
8L°67
LL°0€
Th'Te
19°7€ 66'LCT
8T°€€ -
26°€€ 0°82T W

6b7bE 05821 I -— L
1898~ S9°6¢T

s 9 TET — =
66'L€

N WTET — I
2E6€ H\n

120

SETTT ~ N
9TETT ~ —

09°€eT " 3 ——
09'v21 =~ 3+

125
|
)

(PP
|
f1 (ppm)

130

Wy
€LY

16°'St 6b'9ET — -— B
6.9 -—
MmNVx\\

T
135

ST1S
61°SS
0099 — -

ogLL \ 1

65°18
£6°€8 \

sezen
or'eet
09'€2T _

66°LCT Hl‘.m
$0°8¢T
0S°82T1 —~ ———
~
wa.mmﬁw LR p—
P TET
wry 66221~ _ L& -
6b°9ET b0'8TT 7 - I
08'€bT ~ 05821 <~ Q .
[ 2 —
STHpT " =
S9°6CT — - m
a
o
L o>
— £
9pTEr — - ~B
u [ 88
88591 e _ =
Tesor = ereer & fp—
v ™
ov'L9T -
<
Fa
€5 21— - —
o™
a
o
o™
a

64°9€T — \J

-10

180 170 160 150 140 130 120 110 o %OO N 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (18h)

190

200

210



850
120

:.L
L0
60
080\
280

n

£

S
[

HJoaoanwvye
CeRRR®RRR®
~—Hc0oco0oooo

Ny

_

0o
&8
N
T A T

_

~
o
—

€1000 9Z°L
6L
0€'L
€L
€L
€€°L
vELT
€L
L
WL
9L
0s'L
€S°L
vS'L
SS°L
98°L
8S°L
99,
69°L

OH

bbby~
Wl —
by

50 49 48 47 46 45

52 5.1

53

f1 (ppm)

Fooz

Frot

Feov
Foot
Feot

Fc.m

a4

1.0 0.5

1.5

.0

2

2.5

.0

3

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

H NMR spectrum of compound (18i

br'ST Y
59'9T
S6'9T
v2'8T
€T°€Z
6v°€2
9L'ET
1857
£6'ST
0L'22 €r'ee \
0787 6v°€C \ n
28°0€ 9L'ET \ N
9b°2E 182
§9°2€ 4 W 165t
TTEE oL,
seee ozs
veoet 3
v8LE\E 2808 ~ B
90°8¢ ~\ obzE £
£6:8¢ — 5976~ &
9E'6E e — o
9'TH cees — =
8L Th o
9'Th .
cerct 69
coron PBLENT
sy e
6€°15 8=
1z'ss 9€6e e
b0'09 — 9'Tb
8L TH ~\-
RN
€DAD 85°LL
1578 ~
oT'p8 —
8e'zet
o0z'ezt
8b'€CT
€0'821
60'82T
£5°82T —
o6e1 /7
£9'1€T \
9z'zeT
25'9ET 7
L8'EPT~
425
«©
£0'82T — Fo
6021
£5'821 — o
rs
90'99T ~ £9°621 — oF
0291~ Lag
=
o
. ol -
15°2L1— Lo
197ET— ~
ra
97'ZET —
o)
A o
T +Z
o z

-10

0 190 180 170 160 150 140 130 120 110 fI%OO ) 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (18i

20

210



650
€270
20
oo
080
£8°0
580 1
280
680
16°0
00°T
20Ty
soT |
T
9T'T W
11T
0zT~E
101~
8T
6T
[
€€T
bE'T
Ras
W'
Sv'1 ]
81 |
157
v5T ]
597
291
897 |
ot
T
[
oLt
187
8T
v8°T
98'T
€61
26T
86°T
e
98T
88°C
162
€62
SSt |
L5
85
09 |
10°S
s0°s
205
o1's
15 ]
9z's |
8T's %
675 |
ee's |
bE'S
€0 s/
€0 92°
9z'L
6L
1€
1€
[
€€
sz
8L
o' ]
sv. ]
5]
(2
vS'L
ssL
5
5
85°L
65°L
197
197
8LL
1872
96°L

o ——m

wNoé

4.5

4.6

4.8 4.7

4.9

5.0

53 52 5.1

5.4

f1 (ppm)

.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

2

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

10.0

f1 (ppm)

'H NMR spectrum of compound (18j)

Sb'ST
99'91
2691
9281
8T'TZ .
1 81Tz —
zs'€z sTee
ey BAAS
£6'ST wee [ n
(s . o
228z o W 1657 —
egoe wan
nit EEN o
creek €8'0E\ [mE
86'€€ | MM MM a
169 ’ =
182 W ree~ pal
60'8€ 86'€€ —

n
6€'6€ F @
6v'Th \
08'Th 169 ~
96'St L~
mm.w‘u\ 60°8€ W
19'24 \ e'ee -
wisf o~

T
1079 — 08Ty
50'99 —
£ ¥L9L
Sssar
€D 85°LL
2808 “
108
weer
90'42T
zrven /
s8'seT
v0'8ZT W
or'ser o
eal I
bE'6TT
TL°0€T \
1§°€ET 5 &
SS9ET 90vel ~ = -
19861 wrven
T6°2HT n
88'€pT N
58'5eT — - 2 m
]
99'59T — z
z5so1 ~
18'0LT — o
9521 — ®
b0'82T — = N
orger
58T — o
o~
]

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18j)

210



550
850
8501
€201
SL0
60
£8°0 1
680
16°0
6670
Y0'T
60'T
ST'TA
91T
248\
STTA
TETA
€67
9E'T
8€'T
w1
8v'1
51
55T
957
85°T
097
29T

OQH 59T |
91
0LT

TLT]
64T
18'7T ]

81
¥8'T
96T 1
86°7
98
882 ]
167
267
sty
9Th H/
Ty
v
o€t 7|
1€
ey
8v'h
05t |
st
€5
bSb
09'%
105 4
505
£0°5 ]
TS
ST ]
75
825 ]
875 ]
og's |
9€°S
9€°5 1
'S
g

€002 97,
[\
€L
[
[
vEL
se'L
6b'L )
152
st
b5 ]
5572
s
092
€9
v
vee
182
€82

TP T

I

T

=T

S

54 53 52 51 50 49 48 47 46 45 44 43 4.2

1 (ppm)

Teo9

10T

Toot

WD.N
TD.N

Touv
e

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
'H NMR spectrum of compound (18k)

8.5

€61
0v'ST |
o1+
691
0781
vTee |
ez
s
96'52 |
10t
€187
£80¢
8b'7e
99°7¢
2z
86°€€
26'9€ |
or'28
cose
L66E~E
8P TH ~_
[aied
S6'5h —
sg'op \
sszo Iy
6215

czss
1619
1029 7
svzo
s0997

(L aa a

€100 £°9L

AN
ree—
wee

96'SC —

LT~
£1'87

£€8°0€ —
8v'TE

99°2E ~
wee—
86°€€ —

09°9€ ~
26'9€
9LE
£0°8€ s
LE°6E

8b' Y ~
8Ly

25

5 30
f1 (ppm)

3!

40

€100 91",
€100D 85°LL

00'¥8 —

or'zer
91'€TT
S0vZT
95'b2T ~&

ob'zer —
oT'€eT —

SOvZT —
95'vTT —

$0'821 ~
60821 7
s5'821

FARTA S

128 127 126 125 124 123 122

129

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 f %00 ) 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (18k)

210



88'v
S0°S
£0's
975 |
s
6057
9T —
o0z
€L
sTLA
€00 92°L
672
TEL
TEL
zeL
€672
SE'LA
2
[P
b L~
bl
Sb'2
o'
Ly
6]
6v° ]
X
bS5,
95
wed
o8-

N (T

:.Q /
o\
by

2N
08y

e\
b8y /
3aN
88y ~U
68—
06'%
123

7
£6'% x\

105
50'5 —
106 —
TS~

o't

4.9 4.8 4.7 4.6 4.5
f1 (ppm)

5.0

5.1

Ezoe
F e
e
6
0T

F 1ot

w 90T

F oot

B e
9E'T
N S€9

WNN.M

oot

3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.0

f1 (ppm)

H NMR spectrum of compound (18I)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

e
€551
59°91
96°97 1
97'81
sTez |
8v°€Z
oL'€z ~
96'52 ) re
102 WWMM N\
81'87 e S
£8'62 oLee
6867 ©
28°0€ 9652 — Fa
1ve
89°7€ e~ [
(2238 W 8T8t N
167 €862 o
S679€ cvee [
8 LEq\E z8'0e " ~E
9g'Le - L
ma e g
LT wwee T
6.1y sece o
96°Sy —
5.3\ Lg
19°2% S6'9E~_
605 e ®
szss o8°L€ W e
80'8€
cez0 T LS
5099 LT~
PLOLN 615~ Fe
€000 v2°9L
€000 85°4L
2es—
00'zet
et
bO'ETT
zreet
90'b2T ~5
6971~
$0°821
182t
€5°8¢1 n
Le621 ~
sezer o
bS'oET 69°21 —
8T°LET .
SL70pT : %
SrebT b0~ ]
rote Tr'8er _
wn
&
£5'821 — e
$8'59T ~ -
8E°69T ~_ Q
66°69T — Q
=
os'LL— €671 — o
=
=
o
M
2

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18I)

210



650
2904
89°01
€20
SL°0
9L°0 1
£€8'0 1
£€8'0 1
98'0 1
80
68°0
160
00°T |
S0°T
o1'T |
orT\
LA
07T ~E
Wiz
ST
8717
€T
€€
9e°T
LE°T ]
'
€1
LA
Q.J
6v'T

251
€51
SS'T
51
85'T

€91 ﬁ
9T
oL'T
17481

f

18T
81
v8'T
8’1
90°¢
60°€ |
ore
bo'e |
s9°€
99°¢ |
19°¢ ]
69°¢ ]
ore
v8'E
s8'€
s6'€
sef
(ry
8Ty
6Tt
s
wy
sy ]
98t
6%
6%
90's
L0
s
8T’s
059
1579
e
AN
mN.N\W
9z
enad ez L
w
[
s i
ses ]
6t°L |
6
s
85°2
652
osL
seed

4.0 39 3.8 3.7 3.6 3.5 3.4 3.3 32 3.1 3.0 2.9
f1 (ppm)

4.2

48 47 46 45 44 43
1 (ppm)

4.9

5.0

5.1

Foot

Feuw

Foot

Doot

0'6
Feot
broz

H\No.ﬁ

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)

IH NMR spectrum of compound (18m)

8.5

ouvt
6511
59'91 4
96'91 |
S2'8T
ST'EZ | .
8b'ET sTEe L
e 8v'€T \ "
96'S7 wee F
20z o 9657 —
L1'82
69°0¢ e~
28'0€ ‘9o —
1b°2E W crse
89°7€ o
wee g 69'0E ~ [~
9E"bE ! 2808~ ~
$6'9€ zE £
1861 i N\ g
98'se 7766 — =
908e | sece— bl
LE'6E~E oete [ w
8v'Th ~- “
60Tt W
e $6'9€ ~
96'St 1826~
mw.ow\ 982 \
09'2t 90'8€
R.mm\ 1866~ LS
wee— 8Y'Th ~
5099 — 6018~
SY'TL
€000 b9\
€A 9T'LL
608 —
vz'Ter
jigas
08721
88721
18'€2T
5921
v0°82T /
11821
bS°82T
89'82T M
S0°62T
19'62T \ Q
67°2€T \ ol
bS'9ET \ : -
PT6ET 18€TT — N
T6°04T -
60T 1
66°2H1 S
8T'EVT
98°€hT Q2
S
£8'69T ~ bs'9eT — ~E
0wl NE
€041 ~
o
$0'8TT ~ {E
15001 — Trser -
5821 -7 o
89'82T “ I
S0'621
19621 < 4
b
b
-

-10

10

20

200 190 180 170 160 150 140 130 120 110 f1 %OO ) 90 80 70 60 50 40 30
ppm
13C NMR spectrum of compound (18m)

210



90'0 Ly
850
899 ST
oco $9'91
L0 L e 5697
9o - e sz'81
e vrez g 96'T2T ~_
$8°0 Ly'ee op'zer —
850 n oLET £8'721
88°0 ro S6'SZ S.Nﬁ\ L&
89 Noe 0442 jochas o
16'0 = = Wmvo.m 9182
66'0 (443 20°0€ 4 [OARN
o H/D.m < 78°0€ orger
. = g [ ob'ze | 8er =, o
PO~ Reet 63 | evuer /. | s
orT— = Reoe 8oce 19621 -_
STt - 7T T 96'1ET £
. = . 96°€€ ~ s
oz A s\ Sezel — 8
st AN Nm.hm)w Treer " =
oo Rere . ;W nd
81 b cose~t L2
pastal o ce6e i,
] I i £5°9€T
] e 8LTy 7
€T .
1 STob
€T : .
£ pod m..w Le
] —~ veo 98'0PT ~
v 3 09z 8€°THT
w1 L o : N
w1 vols GEEPT\"
v «© ores 98'ErT ~\-
051 — 82'ss
%t - ~ $0'99 —
2] Foor | o
OQH bS'T ] ceor—
ser] n €000 $£'9L /
95°T =] Da 912
21 n = £Dad 85°LL
291 F e o o _
ST ] 08'cs
el Foe m
99T [
191 T:. o
A ﬁ t| o O
161 Foor [ TE 4=
18T 6Ly — % s
28T 2
¥8'T s E
. 58'b — 0T L
58T 3 Lo =
mmML ()} f—
v8e ] . 2 =
osc 16~ 5
06, 6y~ W ° (3] -
e az L2 & —
16€ il 2 i
S8 JIF Ly — ° 1 M )
. , 4
3 A g :
ol 106 — 2 -
505 | 8 L wn M _
205 S0's — g A =
/15 Mwmﬂ - Pz . \\In.m
15 . 1 e = R
0es ] Mmm To.ﬂ o I ov'ezy 3 n
1] 0z's re - egzer L8
s : T6'2ZT
s ors S £0peT
51 e ; 0’821
s o " 1 orger oF ——
62 | n > -
ve's 8es ot [ @ €5'821 7 — L&
. i 19'62T : -
m.w\ 62°5 L I 96°TET ~ £ £
€A 9T'L Hm.m n o MMMM s 3 & —
e SE'S N P
(433 ~N o L8
£5°9€T __ 4
Feos csoe1
n
Tm.m FN °
[~
Frot 9g'0bT — —
8E°THT ~_ .
e 6E°EHT ~ i
© o8'ebT — -=
n
[~
e

-10

200 190 180 170 160 150 140 130 120 110 f %ggm) 90 80 70 60 50 40 30 20 10
13C NMR spectrum of compound (18n)

210




6509
8901
020
20
52704
8270 4
0870
180 1
28°0
£8°0
¥8°0
S8°0 Y
£8°0
88°0
68°0
16°0 ~
00T
S.ﬁu
vO'T
So'T J
or1
Elad
LT
0zT 4
jras
sz1
871
621
ze1]
€67
bE'T
£1
W
Sv'T
T
05T
€ST

OQH $S°'T

8S'T
€9°T
S9°T
L9'T
9T
LT
7wt
8T
T
v8'T
S8'T
6S°€
£€9°€
S9°€
v6'€

€8 |
8
8%
105 |
205 ]
s0's |

<
¢ ]
s

0e'9
vE'9
€L
VL /
seL~
9z
8z,
e
e
€L
e
beL
sz
9v' ]
o'z
e ]
8b'L g
6b°L
0s¢
sst
8s°L
0L'L
€L

z

4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2
f1 (ppm)

49 48 47 46 45
f1 (ppm)

5.0

5.1

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
f1 (ppm)

9.0

'H NMR spectrum of compound (180)

T
$9'91
S6'91
281
1€z |
1veT
szee
S6'57 1
6907
91'8Z |
18'67
18°0€
92
£9'2€ W
0z°€E

s6€E
6'9€
2845
98'L€
£0'8€
9E6E |

62 TP \"
9T~
8107

v8bh
ve'sy i
€g'op \

09°'Lt
vETS \\‘
LTSS
099 —
¥9'1L
89°1L V.
€1D0D vL'9L~

€1Dad9T1°LL
9€'LL

€100D 85°LL
£L°€8 7

6€£°CCT
€9zer
bSETT
6THCT

£€8°21
208zt
60°82T

25821 —F
£€8°8¢T
w6zt
99°6CT
S6°0€T
18°CET
TS'9ET
PSLET
SO'THT
S8EPT
TEPPT

£8'S9T ~
8T'69T ~
8€'69T

SSLLT —

A2
LYET—
scse

sesz”
6922~
or'gr —
18'62

18°0€ W
obze

1978 /
N
S6°EE -

P6'9E ~\_
wg'L€
98°L€ W
o8e’
3525
8L W

25

30

35

40

f1 (ppm)

ZT

61'vZT —

€8°47T ~
20821 -7
60'8CT “
[A:149 Va
£€8'8CT

r'6TT —
99'6CT —

-10

200 190 180 170 160 150 140 130 120 110 f 2.00 ) 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (180)

210



<
1R
_

N
9
——m

o~
& o
e

€002 9T°L u
6L
e
8e°L ]
6€°L
[
sv'z]
v
25
ss2 ]
oLt
6s¢7

©
Q
o
L
T

~10°C

48 47 46 45
f1 (ppm)

4.9

5.0

5.1

5.2

e

Tﬁm.c

Fezo

=

Fsor

2.0 1.5 1.0 0.5 0.0

2.5

3.0

3.5

4.0

f1 (ppm)

'H NMR spectrum of compound (18p)

5.0

5.5

6.0

8.0 7.5 7.0 6.5

8.5

9921 4
bb'ST
2997
96'97
92'87
PTEC |
6v°€Z
SL'€T
96'ST |
1202y
618z |
28'67
18°0€ W
88°0€
orze
89'ze I
jraa
96'€E\E
86'SE\E
S6'9E

L8'LE—F
80°8€ \

8E'6E
LTy
6Ly
96°St
89
09°Ly
S0'1S

6755
9099~
299"
ZroL—
€0AD $L'IL
€0ad 9T LL —f
oFLL \
€100 85°LL
eges”

£6'S0T —
95°80T —
6121
6€°2T
00°€T
60°€7T
z6'€2T ~&
6T°LTT~\_

€0°82T
60°8ZT
5821
06°8¢T
8L°0ET

0T'zeT
6T°CET
€6°9€ET
0L THT

98°EPT
ET°9PT

£6°99T —

SSLLT —

Yv'ST —

L9791 ~
9691 —

97’81 —

PTET~
6v'EC —
R4

96'ST —

T
24 22 20 18 16
f1 (ppm)

26

261eT —
6cTer —
00°€2T ~
60zt~
26621 ~

61°L2T —
£€0'82T

60°82T V
75'87T —
06'8¢T —

80T —

131 130 129 128 127 126 125 124 123 122

-10

200 190 180 170 160 150 140 130 120 110 f 2.00 ) 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (18p)

210



) LN 60°E

= = Nere
7€
Riee
ve'T
= R e
8eT
18

F oo
ey

wom.v

oot

T
49 48 47 46
f1 (ppm)

5.0

5.1

5.2

53

Fos1

€2
182
[
et
el
sez]
9L
ov'z ]
]
St'L g
av'c ]
152
€S°L J
e
027

TQ.QH

60

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

2.0

f1 (ppm)

'H NMR spectrum of compound (18q)

2r's1y
59'91
¥6'9T
v2T'8T
zrez o
8v'€Z
[
6'ST
69°L7
81°87
08°0€
Pb'TE
99°2€
0Z°€€
Y6°EE
¥6'9€
90°L€ |
£€8'L€
98'L€
208~
9€°6€ ~

W'Y 7
LLTY “
v6'St
89 \
6S'LYy
87'SS —

2099 —

€100D vL'9L

08°0€ —

bhzE—
992~
a3l
Y6'EE—

¥6'9€
90°LE V
€846
98'LE~7
£0°8€ \

9€'6E —

O T~
L

T T
38 36 34
f1 (ppm)

40

€10aD 85°LL
(8°€8 —

¥6'80T ~
S9°0TT —

e
ww.NNH/
T6°€CT A\

z0'8zt
80821
158217
88'1€T -7
STTET W
15°9€T
99°THT ~_
SgEpT —
poveed

Sb'0ST —

€8'59T —
8¢'89T —

€S7LLT —

-10

200 190 180 170 160 150 140 130 120 110 o %00 ) 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (18q)

210



OQH T9'T
OdQH £9°T

s
€00 9z°,
62
[y
1€
[
eet ]
ve]
6v°L ]
1571
ss]
o5 ]
5]
60L
1824

TP TT T—rr T TP

T

S8,

PE'E_
S6'€ £
96°€
96°€
16°€
86'€
66°€
66°€
0%
4%
[4a%
€Ty
pTH
STH
e
8T'Y
6%
5%
€5y
vSp
95
€6y
.&.vV
10
s0's
20's W _
80's
mc.m\

s

52 5.1 5.0 49 48 4.7 46 45 44 43 4.2 41 4.0 3.9

Fers
Fure

Wﬁo.m

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

f1 (ppm)

!H NMR spectrum of compound (18r)

€100D vL'9L
£12d0 91,

e7 /7
[ 14
8Y'ET \
9LeT
S6'ST—

0L'Le~—
8187 —

w6 —
180 —

9WTE~
12976~
Teee
96'€€ <

698 —
€82~
ro8e "
166 ~
8E0b ~_
11y

8LTh -

25

30

35

40

f1 (ppm)

9€7IL
€1000 85°LL
£€8°€8 —

16'S91
76'891 W
80691 7
TH'69T

98°LLT —

-10

El) 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18r)

210



8507
€007
90
6.0
280 9
980
880
1670
00°T y
T0°T
SO'T A
0T'T
0T'T
AR A\
£TT

Qv
NN

0z'1
€1
Fras
871
€T
€1 ]
9e'T |
1]
o1 ]
1
051
€51
951
85T
65T
791
991
291
08’1
281
€87
581
e
e %
8T°€ |
61 |
oze
20
80
60t ]
ot |
:i
1T
452
69
2]
]
v ]
vy
oLy
wy
8Ly
6L
8%
6
v6'b
50's
205
60'S

arauums ey s s

—m

.

s
LTS \
€100 9TL

1€
[
e
ses ]
8v°L
8L |
05z
152 ]
esz ]
vss ]
vs'L
95°L
s
6L
L

e

—

€67,

434

=

QPONOT NN IO DD
QRN ANNNNR™ QY
TS F

SRR ARG

n o
SRR R R®D
e

an
co
ey

s

4.9 4.8 4.7 4.6 4.5
f1 (ppm)

5.0

5.1

Fees

M\Nm.m

00T
Foot

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

5.5 5.0 4.5
f1 (ppm)
H NMR spectrum of compound (18s)

6.0

6.5

8.5 8.0 7.5 7.0

9.0

S
€4'ST 4
6997
£6'9T 4
Sz'8T
s1ez
TS°€7 |
L€t
96'S7
12002
72'87
28'0€ |
8b°7€ |
69°2€ |
7T EE
L6°€E
96°9€
20°L€
122
98'LE

W
!
:
:

mo.mer

8E'6E O
8¥'TH ~=

6L Ty

s

S6'St —~
58°9b \
094y

€718 \

0£'SS 7

L4579 —
5099 —

e
€1000 $¥£°9L /

€120D 9T1°£LL

ST'ET~C
1567 —
ee "

96'ST —

0Lz
1L~
T8~

78°0€ —

8b'2e —
6926
wwee
L6'€E —

28

f1 (ppm)

24

26

30

32

34

3
€1000 85°4LL

68°€8 —

67°0CT
[agaay
69°€CT
88°SZT

+0'8CT
01°8¢T
5821
A\

78621~

6v'TET \
sezerd,

SS9ET

09°ebT
S8TEPT W

W PT

£8'S9T ~
8T°69T ~_
16'69T

8S°LLT —

¥0'82T —
01’821 7
58T —

L7621 —

86T —

6v'TET —

132 131 130 129 128 127
f1 (ppm)

133

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18s)

210



——

~g

sy
b5y
5v "

49 48 47 46
f1 (ppm)

5.0

5.1

ot
= €6T

4a
Wmn.ﬁ
Tt

€€
W VT

(18
Foy
Eevv

w w0

F oot

Fooe
ot

F oot
Feoe

Fs60
Foot

Foot

Foot

T ors
= T

- Tae

—= or'T
00T

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.0
f1 (ppm)

'H NMR spectrum of compound (18t)

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.0

e
98'€T |
8€'ST |
£9'97
76'97
07’87
or'ez
sv'ez
££°€2
26'sZ
99'22
L1°87
8£°0€ |
£1°2€
v9°7E
8T'EE
26'€€
06'9€ |
18°2€ |
H0'8E
£e6E |
566 -
£ Tr~
v
16'Sy
08'9% \
2

165~
srss”

v979—
0099 —
8L
€8'¢L V
€10aD L9~
€10ad 9T°LL
9€LL
€100 85°4L
18'€8 \

00°€ETT
L8PTT
Lreen
8ezer
68'2¢T
ez
vLSTT
66°L2T
90°8CT
05°8¢T
98'8¢T
87671 —
SS'TIET —#
TO'ZET 7
e

6TGET \

0S°9€T
18°€rT
S6'EPT v

96'8ST —

£8'S9T ~
82697 ~_
96'69T —

;s

~g

or'ez~_
Sb'ez 7
e’
76'ST M
66'9C

99'2T \
18T

8s0g
£ze 7
¥9°Z€E \
8T'EE \\\
26'€E s

06'9€
S9°LE
18°LE
#0'8€
EE'6E
$S'6€

Th
X.G\
E.mv\
08'9%

ss'y

pr1s 7
1695~
szss

T
35

T
45

55

creen *
seeety
68721

weer

vLSTT —

66'L2T~_
90'821 —
0s'821 w
98'821

87621 ’

SSTET~_
T0'ZET ~_

128 126 124 122
f1 (ppm)

130

132

-10

920 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of compound (18t)

210



1507 v
8570 Tr'sT |
65701 9'sT
3 o)
690 Fo R
€20 1281
8470 YTET | pTET
2870 052 em.mN%
280 n 9L°€7 or€r~~
580k - [ o 96'57 | 96'sT n
9870 — 609 00'97 00°9¢ W. e
180 W - INyes [ £€0'9¢
680 — Fsvve 180€ e
1607, = oezl S 9b'7E oﬁ.wNV
00T/ = = 219 89°2€ E.ﬁ\
W 0£'T evee| j43:14 L o
433 96'ee I 1808~ 2PN
9T | 1 €698 - 9'ze / £
w8 - 1696\ 89°CE 8
Wmo.m FYR\3 mN.mmW >
mw.mm)r 96°€E ~_ At
80°8E — £6'9¢ n
% s08 | o 1866~ 16'9€ o
[ 80T e
8L T 8Ll /
1876 1818~
65 g0ge
- LY~ v8'9 L6768 — L o
. N > 65'Lt 8T / N
. o5 80T\ 3
- — 2679 — 1814 ——
. Foz| o ~ $0'99 — -
: F e 8E2L
: nﬂu e —
. £0AD b29L
. S :
. n mu = 3
- [ €000 85°2L
- e mm.mwN —
- s
- T 1 Q 9€b8
wilg O 4
. Lo
: Feac| § O 4
X —
: n® S H
. sez [ ¥ m
. ot — se'zet E
. £0'T (&} 9z'€zt
. ¥ o (8] 15°€eT
X S o 89°€7T =
W seL w 96'SZT N e
: § £0°821 S
- FeeT o 60821 — —
’ n M es'8er 7 [
: o [w 6€°6¢T \ —
. - =z 86°0€T =
: T Shzel \ _
. £5°9€T
S —=
" <+ Le S STovT \ —
s © S62hT 3
10's - 20°€bT
S0'S ] + - - S8'ET
£0°5 \M W 00°T " Zopbt ]
0TS | N [ =
3 o
s vE 20991
Lrs . 90°99T /
92's = 19°99T — —
£es ] z o 09'69T —
8es - <« re 19691 W
€000 97°L < 027691 E
674\ - — ST — \|JM
0€°L n = =
ﬁm.tm <+ = H/B.N.ﬁ | v b4
2t == F wmw N 3
€€ © = v
e ﬁ <
]
Lec ~N = Fvr| o
66, ﬁ 3 L3
o'
bS] z
€92 E
v9'L in
19 Lo
89°L u 3
162 3
62

-10

200 190 180 170 160 150 140 130 120 110 o %00 ) 90 80 70 60 50 40 30 20 10
ppm
13C NMR spectrum of compound (18u)
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