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I. X-ray Single Crystal Diffraction Data of 4aaa

Bond precision: C-C = 0.0073 A Wavelength=0.71073

Cell: a=6.1921 (6) b=11,9580(15) o=32,979 (4)
alpha=90 beta=91.359(10) gamma=30
Temperature: 293 K
Calculated Reported
Volume 2441.3(5) 2441.3(5)
Space group P 21/n P121/n1
Hall group -P 2yn =P 2yn

Moiety formula
Sum formula

C28 H28 N2 04
C28 H28 N2 04

C2B H28 N2 04
C28 H28 N2 04

Mr 456.52 456.52
Dx,g cm-3 1.242 1.242

Z 4 4

Mu (mm-1) 0.083 0.083

FO00 968.0 968.0

Fooor 968.44

h, k, lmax 7,14,41 7,14,41
Nref 4990 4981

Tmin, Tmax 0.987,0.992 0.535,1.000
Tmin* 0.975

Correction method= # Reported T Limits: Tmin=0.535 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0,998 Theta (max)= 26.372

R(reflections)= 0.1175( 2898) :Rgéggf‘l‘:g;;’"s’ ”

S =1.072 Npar= 309



I1. Copies of NMR Spectra

'H-NMR of 4aaa (CDCls, 400 Hz)
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'H-NMR of 4caa (CDCl;, 400 Hz)
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'H-NMR of 4faa (CDCls, 400 Hz)
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'"H-NMR of 4gaa (CDCls, 400 Hz)
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'H-NMR of 4haa (CDCls, 400 Hz)
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'H-NMR of 4iaa (CDCls, 400 Hz)
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'H-NMR of 4laa (CDCls, 400 Hz)
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'H-NMR of 4maa (CDCl;, 400 Hz)
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'H-NMR of 4naa (CDCl;, 400 Hz)
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'H-NMR of 4paa (CDCl;, 400 Hz)
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13C-NMR of 4raa (CDCl;, 100 Hz)

1600
F1500

rl400

1300

rlzo0

1100
1000

500
800
700
600
O
400
300
200
100

100

TBY' ST,
rea’

€6l¢5—

ol L9~
GGP 69

A AA

89612}
125 €2}
P10 L2}
SPliZ)
2eg LTl
09642}
09821
6998211
0.1 0gb-t
5.9 :,,_N

§09°cel
cLreel

0cr 1Sl —
€68 191~

0vs991—
LIE 1L

4raa

30 20 10

40

130 120 110 100 90 &0

140

200 190 180 17 160

210

f1 (ppm)

'TH-NMR of 4saa (CDCls, 400 Hz)

13000

12000

F11000
10000
8000

F8000

7000

FE000

r5000

4000

F3000

2000
1000

=1000

vy L
L1862

e8]
0¥ /1
ere L]
058 /1
158 /]
266 /1
61081
om_i
181’8

0o &
AV

4saa

=002
=ooe

AL
a0
= X=F=
i —

=002
=00

Pl o
ooococoo=
CER=-1-X-1-]
—— = — oo

)

2.0

22



700

1800
F1T
F1600

1300
rl400
1300
Flz00
rll00
1000
900
800
00
600
400
300
200
100
100
L-z200

I3C-NMR of 4saa (CDCls, 100 Hz)

829°GZ-,
vee oz’

Leg 25—

¢e0 L9~
€5P'69

2Bo'st¥,

015°¢ly
9vL 9C1
6004211
eV LTI
€96™LZ11
819'8211
199°8Z 1+
280081
065°0€ 1~

L

L

;

600 :uw\._
L6 gel)

6.5°9¢1

L g1
LSO 191~
9¥5 991
ZO¥ L1

4saa

20

30

40

=)
o

60

130 120 110 100 90 80

140

200 190 180 170 160

210

8000

000
6500
6000
FE000
4500
4000
3500
3000
2500
2000
1500
1000

500

f1 (ppm)

'H-NMR of 4taa (CDCls, 400 Hz)

4taa

=002
=002

Tooe
=00}

€08
00z
=00
00l
7001
00t
"o

23

10.0

10.5

.0

u




800
F750

700
650
400
350
300
250
200
F160
100

BT

13C-NMR of 4taa (CDCls, 100 Hz)

LIS T
§89'GT~,
9/¢'9z”

8/1¢5—

6£8'99~
0er'69”

P Aah
LSV ET)
6V6'STL
82/ 921
9z1 i)
588 /211
8658711
099'82}
oLl LEL|
LE0ZEL
segeel~
659517
195617

905 1S1—

696191~
Ler 99—
(AT

4taa

10

20

30

40

=
B

60

130 120 110 100 90 80

140

160

190 180 170

200

210

k16000
F15000
F14000
F13000
F12000
F11000
F10000
F9000
F-8000
k7000
F6000
15000
F4000
F3000
F2000
F1000
to

F=1000

S

f1 (ppm)
'"H-NMR of 4u aa (CDCls, 400 Hz)

T

4uqaa

SN
@

=002
002

00
K001
00'E

=002
=00

=008
o0z
ooy
=00
oo
=00

460

24

10.5 10.0

1.0




F2100
2000
1900

700
00

=1800
1600
F1500
1400
1300
1200
1100
F1000
500
800
=7
600
400
300
200
100
=100
=200

rl

I3C-NMR of 4u aa (CDCl;, 100 Hz)

855°GZ
182927

R TAA

098'99~
28e'69”

€S8~

m%.@:
:Hm.mm;,
WIE-TAR
obL LTl
6¥9 L2}

629821
269821
€05 €€}

LES 9E1

168 051~
zervsl-

994991~
€8e 1L —

4uqaa

SN

7

10

20

30

=1
B

60

130 120 110 100 50 50

140

190 180 17 160

200

210

F9000
F8000
k7000
k6000
F5000
F4000
Fa000
F2000
F1000
to

f1 (ppm)
'"H-NMR of 4u,aa (CDCl;, 400 Hz)

4ujaa

N

SN

002
=o0E

=00€

00k
0l
Nooe

=00¢
=00}

~00€
*o0e

ool
oot
~00 4

25

10.0

10.5

o

1L



1500
F1400

1000
900
8O0
T00
600
300
=200
100
=100
14000
13000
F12000
11000
10000
9000
8000
7000
FE000
5000
4000
3000
2000
1000

1300
1200
F1100

I3C-NMR of 4u,aa (CDCl;, 100 Hz)

mmm.mm/
oFm.omw
8ev'9¢

96¢'¢S—

91999~
9rr'69-

sl ie—

Zzo il
8 :ﬂ.mN;,(
996'5T)
1889271
9ch izl
829 621/
689'871 [
paeeel \
855 9}
987 1G1—

888'col~
L2s 991~
L0V LLLT

20

30

40

100 a0 &80
f1 (ppm)

110

120

130

140

'"H-NMR of 4uzaa (CDCl;, 400 Hz)

4ujaa
170 160

4ujaa

180

200 190

210

=00E

002
=00g

=002

o'l
Zaot
oo

=002
=00}

=00€
oo
00}
=00}
=00

0.0

=)

26



F2300
F2200
F2100

2000
1900
1800
700
F1600
1500
1400
1300
rlzo0
F1100
F1000
800
800
00
800
400
300
200
100
=100
200
20000
+19000
18000
7000
16000
15000
14000
13000
F12000
11000
10000
8000
8000
000
6000
3000
4000
3000
2000
1000

Fl
Il
rl
FT

1000

2000

I3C-NMR of 4uzaa (CDCl;, 100 Hz)

FRAA

01952~
zeeoz”
£50°6E~

8eeccs—

66€ 99~
09v'69-

irl8—

158711
068 €21
£06'STH|
vr0 LT
leL Leh
6198211
L2982}
g5z eel
695 9¢}

L8151~

949 991
Z£0'891-
gov 121

20

30

— | —

40

_

I

100 50 0
U\

d

f1 (ppm)

110

120

140 130

'H-NMR of 4vaa (CDCl;, 400 Hz)

4uzaa
171 160
o

180 T
4v,aa

180

200

210

N

00z
‘ooz
O0E

=002
=00}

s00z
T
“ooe

=00}

=00¢

27

10.0

10.5

.0

un



2000
F1900
1800

700
900
800

00
Fe00
F400
300
F200
F100
100
F-200

F1600
1500
1400
1300
1200
F1100
1000
7

rl

24000
23000
22000

21000
20000
19000
F18000
17000
16000
15000
14000
13000
12000
11000
10000
8000
8000
F7000
FE000
5000
4000
3000
2000
1000
o

F-1000
2000

I3C-NMR of 4vjaa (CDCls, 100 Hz)

86¥' L2~
0042~
A Al

6€¢¢G~
L2L'GG

ZSP 99~
02569

SL1718—

m@m.%:
z8Z'5T1

NmEN;H,
801821

¢r9'8Tl

96982} ¢
ov1 621
60V 621
esgoet
riovid

mow.hm—.\ﬂa
€128sl1

98/'991~
Ley il —

10

30

40

140 130 1z0 110 100 80 80
f1 (ppm)

'H-NMR of 4v,aa (CDCl;, 400 Hz)

4v,aa
160

17

180 7

190

200

210

168 1
cI6'}
0€6 )
056}
§96'}
Zho Ty
850'C
G602
640'C
¥60'C
75k E,
049°¢1
§/9°C
ghre”

rAVR
gzl ww
R
606 w\
18T 4
10€ /1
PLE L]
z8€ /1
zZs¢ 11
9G¥ /1
Zi¥ L
9l% 1+
€08 L~
578
958 /1
Lpe L]
858 /]
o8 /]
AT
9578
gL+e
gergl

e

|

I

4vyaa

Br:

=002
=00¢

—00E

=002
=00}

EODG
=ooe

=00

=460
=002

)

10.5 10.0

1.0

28

f1 (ppm)



1400
F1300

F1200
rl100
1000
800
800
700
800
400
100
13000
12000
11000
10000
5000
8000
7000
6000
5000
4000
F3000
2000
1000

F=-1000

I3C-NMR of 4v,aa (CDCls, 100 Hz)

Pes 1Lz,
829'GZ-~
g6e 9z

[ATAYA

1899~
LEY'69

681718~

89€°941
69E611
856'5Z1
g5l iTL
AR
vroezid
969821

SEZ'6TL

A2 N:TA
0Ll SELs
885 9€L
¥9. 9¢1
000" L1
Zh9 051

Z15 091
189'G91—
90Y 1AL~

0 10
—to

30

40

&0

100 a0
f1 (ppm)

110

120

4vyaa
'H-NMR of 4vsaa (CDCl;, 400 Hz)
4viaa

180

200

210

=002
=002

=00€

=00¢
=00}

005
“ooe
=00k
=00}
=00+

=00¢

29

10.5 10.0

1.0



2300
2200
2100

T00

T
700
600
=400
300
200
100
=100
=200

2000
1900
1800
rl
F1600
1300
1400
Fl300
rlz00
rl100
1000
500
800
=7

0

10000
Fg000
FE000
k7000
FE000
F5000
F4000
Faooo
Fzo00
F1000
to

~=1000

I3C-NMR of 4viaa (CDCls, 100 Hz)

055 b2,
¥£9'GT~,
vig oz’

6¥¢ ¢S—

L¥8'99~
LyP'69-7

861°18—

159'ZZ1
£91'4Z1
157 8zl
8+9'8z1
002821
§1Z'6Z1
615621
PeY LEL—
ol ¥eL-f
vzl sely
985 9¢ 1]
£E6 0FL
00¥ 0G1
80¥ 09}~
1Zg gol—
SO bAL~

hhm.mr—#

20

90

100
f1 (ppm)

110

120

130

'H-NMR of 4v4aa (CDCl;, 400 Hz)

4viaa
190 180 1

200

210

b

84 LA
VS LG

645 1]
p9g 1
WIsE
60.
914 4]
0€L ]
L8l 1]
0¥6 L1
75641
£96 L
516 L

4vjaa

ey i
crre

=00¢
=00¢

=00€E

/00
zool
ooe

=00¢
=00}

=005
—00Z
MDQF

0ot
=00t

=00e

f1 (ppm)

[r:)

10.5 10.0

1.0

30



I3C-NMR of 4v4aa (CDCls, 100 Hz)

1300
1200

Flio0

F1000

500
800

700

F400

200

100

o100

LES 1T
619°GZ~
9.9z

89¢¢q—

65L°99~
Err69-

sephbf,

559 2011

$00'€Z 1
mmw.mmi
mmimi
£2€'8T1

69821
¥02 821
TR
L2Z 0g -t
PSE0EL”
:&.mmt\\
095 9¢1 \
0€L 0F1

£18'8S1~
604691
th.mm:_
648 _@;ﬁ
10€°991 %ﬁ
mmm.ww:
Sy LLL

4vjaa

10

20

170

T
200

T
210

f1 (ppm)

YF-NMR of 4v4aa (CDCl;, 376 Hz)

o o 2 @ 9 28 8 2 s @ 8 @ @8 g o s =
2 2 2222282828222 csessaszss8z3sz3 8 2 Z
TS S8S 823853823588 S&88s8838838s388¢8-8 8 =]
oo gL EIT BN 82 RRRRERRE T
R I A R e 0 (A L L R P i O P R O )

©

©

N

%

-120 -130 -140 -150 -160 -170 -180 190 -200 ~-Z10

-110

-0 -8 -9

60

-100
f1 (ppm)

31



7000

18000
Fl7
~16000
F15000
14000
13000
12000
11000
10000
5000
=B0O00
7000
6000
3000
4000
3000
2000
1000

o

1000

o

'H-NMR of 4vsaa (CDCl;, 400 Hz)

L

I

|

I

|

4vsaa

Cl

=002
=00¢

=00€E

=002
=00}

3200
F3000
2800

I3C-NMR of 4vsaa (CDCls, 100 Hz)

10.5 10.0

1.0

GFG 12,
LE9'GZ~
88¢°97”

9eg'¢s—

¢GL 99~
£5r'697

681°18—

68 &2
Zh0 LT
erliTh
955821
£€9'8Z1
£69'8Z1
50z 621

[ZANA1E
LLT 191~
8¢5 991~
[ TAAN

2600
2400
2200
2000
1800
1600
1400
1200
1000
800

800

400

200

=200

10

40 20

60

70

90 &0

32

100
f1 (ppm)

110

1z0

130

140

Cl
4vsaa
180 180 170 160

200

210




'H-NMR of 4vgaa (CDCl;, 400 Hz)

5
5000

4500

4000

3500

3000

2500

2000

F1300

1000

=500

062 L
0LE L
GEE /1
pSe L
G9¢ L
B9C L
9G¥ L
aGy g
i
G114
1661
8108
err 8!
cov g

\

o

4vgaa

00T
=o0e
=00E
=g0g

ool
Koo
ooe

Fooe
=00}

5.

009
ooz
=00}
o

Fooe

)

3.0

0

10.5 10.0

11.0

I3C-NMR of 4vgaa (CDCls, 100 Hz)

2400
F2300
2200

reloo

2000

1900

1800

700

rl

1600
1500
1400

1300

rlz00

1100

1000

900

800

700

600

O
400
300
200
100

100

200

@om.—w
mho.www
0.9°GEF
b Su.ww.\

[AAA

£€C 99~
91569

£€81°18—

6ZL'ELl—
65162k,
860 LT)
G51'221 ﬂ
160821
0o 8z
vzoeeL{
8998711
ANCTAR
119°GE1-
zigocly
€67 0L
6.0 PP
162 Z5H
952 09}
0¥ 991
BZ¥ 111

4vgaa

30 20 10

40

120 120 110 100 90 80
f1 (ppm)

140

200 190 180

210

33



7000
6500
6000
5000
4500
4000
3500
3000
F2500
2000
1500
1000

-0

=500

=1500
1400

1300
rl200
1100
1000
500
800
700
600
400
300
200
F100
=100

7

'H-NMR of 4waa (CDCl;, 400 Hz)

76€ 11
z9¢ 1
99¢
pie 1
psr L]
16% 1
eir L]
LI 1]
5el /]
966 /1
1108
8¢5 81
zgg 8]

ik

LM

M

4waa

H;C

095 &
viSe

=002
*=00¢e

=00€

=00
=00}

B -
wz
ﬁoo.v
oz
=00}
SO0

=ooe

I3C-NMR of 4waa (CDCl;, 100 Hz)

00122,
8/9'SZ~
96¢9z”

96¢'¢S—

Loy 99~
68169

G918~

Nwo.ﬁv
mi.mi
ISE°GH

TAAR
940421
B¥1 121
85¢'8Z4
§+9'8Z1
£0/°8Z1
Ly oelf
915 0¢l

B80S el
8E5 el *
BISOEL]
YOS ¥i 1
601251
821651
642 €91
192591

8€9'991-
zzy 1L

RIS

=

4waa

bl

10

20

30

=)
B

130 120 110 100 90 80 70 60

140

200 190 180 170 160

210

34

f1 (ppm)



7000
12000
11000
10000
9000
2000
7000
6000

ooo
4000
3000
2000
1000
1000
F—2000

00
7600
7000
6500
6000

o0l

000
4500

0

00

5
4000
3500
3000
2500
2000
F1500
1000
0
=5

F23000

22000
]

15

21000
20000
F16000
18000
16000
13000
14000
F13000

rl

19F-NMR of 4waa (CDCls, 376 Hz)

T

At
[=2]
=]
=]
—

T

200
0
<t
Iz
—

T
-180

T
-180

¥90°C = »007
§Z9'¢C 0

T
¥(

=1

T
-150
©
<
]
©

(41 A% =008

-150

-140

-130

-1z0

SPOLLL-— 5 -

-110

% ot

T
=100
1 (pom)

T
=50

'H-NMR of 4xaa (CDCl;, 400 Hz)

65€' L \ B »mmw
8EV L4 o =00}

g Lt =001

©
<
I

o
CHs

(o)
~N
Z
H3C N
4waa
T T T
-0 -20 -3
0 0 MNW©
o ww=
& =~ =~
el il L
o
SN
Z
N
4xaa

35

105 10,0

110




r1100
1000

500
=800
T00
600
400
300
200
100
=100

ol

I3C-NMR of 4xaa (CDCls, 100 Hz)

LGS 12,
9¥9'GZ~,
gee 9z

89¢°¢5—

Y0l L9~
L6E'69"

vigtsl
PL9zTl
LL6'SZ1
SpL L)
L9 8z}
v0L 8T}
60r 621 |
609 6211
zagoelt
08¢ Ll
150°ZE1—
887 vl w
805 L€}

8e0 051 —

S0C €9~
6¥S 6oL
S8C LA

CH,

SN
4xaa

Cl

10

20

30

=
B

60

130 120 110 100 90 80

140

160

190 180 170

200

210

8300
8000

7300
7000
F6500
FE000
000
4300
4000
3500
3000
F2500
2000
1500
1000

=
ks

o

=500

'"H-NMR of 4y,aa (CDCl3, 400 Hz)

zT6 |y
BE6 H
656 |1
LIDT
1607
el
895 ¢
§.S m;
165 €1
659 ¢
¥19 €
189 €1
169 €1
50L €1
Sh6 i
Ly
€8l 1
BhL
806 ¥
IE L)
8ze .l
9be L
09¢€ /-
89€ /-
188 11
P6E L]
L0V L]
ZI i
0zy L4
ezy 1
Sk L
e
Yoy L
8.8 L]
106" 2
cor g/
90¥ &
L e
el e
9i¥ 8]
zey e
Al
8zr &
€158

——e

e

M

|

,

4y,aa

=002
=00¢

0oL
o
e
"o

=002
=00}

Lwccm
ook

‘ooe
=004

=00}
00k

)

10.5  10.0

L0

36

f1 (ppm)



I3C-NMR of 4y,aa (CDCl;, 100 Hz)
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13C-NMR of 4aba (CDCls, 100 Hz)
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13C-NMR of 4aca (CDCl;, 100 Hz)
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13C-NMR of 4aea (CDCl;, 100 Hz)
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'H-NMR of 4afa (CDCls, 400 Hz)
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'"H-NMR of 4aga (CDCls, 400 Hz)
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'H-NMR of 4aja (CDCls, 400 Hz)
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'H-NMR of 4aka (CDCls, 400 Hz)
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13C-NMR of 4ala (CDCls, 100 Hz)
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I3C-NMR of 4ama (CDCls, 100 Hz)
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I3C-NMR of 4ana (CDCl;, 100 Hz)
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'TH-NMR of 4a0a (CDCls, 400 Hz)
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'H-NMR of 4apa (CDCl;, 400 Hz)
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'H-NMR of 4ara (CDCl;, 400 Hz)
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'H-NMR of 4asa (CDCls, 400 Hz)
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19F-NMR of 4asa (CDCls, 376 Hz)
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13C-NMR of 4ata (CDCls, 100 Hz)
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13C-NMR of 4aab (CDCls, 100 Hz)
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13C-NMR of 4aad (CDCls, 100 Hz)
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3C-NMR of 4aae,/4aae, (CDCl;, 100 Hz)
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13C-NMR of 6ab (CDCls, 100 Hz)
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13C-NMR of 6ap (CDCls, 100 Hz)
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