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Crystal structure of 4aa

4aa

Figure S1. ORTEP plot of the crystal structure of 4aa (at 30% probability level).

X-ray crystallographic data of 4aa

CCDC number 1412107

Empirical formula C29H3202

Formula weight 412.55

Temperature 296 K

Wavelength 0.71073 A

Space group P2(1)/c

Unit cell dimensions a=13.417(2) A =90°
b=19.553(3) A =108.595(3)°
c=9.7821(16) A =90°

Volume 2432.2(7) A3

Z 4

Density (calculated) 1.127 Mg/m3

F(000) 888.0

Completeness to theta = 25.010° 99.8%

Absorption correction MULTI-SCAN

Max. and min. transmission 0.985 and 0.981

R indices (all data)

R=0.0467( 2662)
WR2(reflections)= 0.1470( 4280)
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Crystal structure of 4ma
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Figure S2. ORTEP plot of the crystal structure of 4ma (at 30% probability level).

X-ray crystallographic data of 4ma

CCDC number 1427612

Empirical formula Ca5H180;

Formula weight 350.39

Temperature 296 K

Wavelength 0.71073 A

Space group C2/c

Unit cell dimensions a= 43.875(12)A =90°
b=8.776(2)A =98.921(5)°
c=19.789(5)A =90°

Volume 7527(3) A3

z 16

Density (calculated) 1.237 Mg/m3

F(000) 2944.0

Completeness to theta = 25.010° 99.5%

Absorption correction MULTI-SCAN

Max. and min. transmission 0.983 and 0.979

R indices (all data)

R= 0.0778( 3730)
WR2= 0.1963( 6616)
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'H and 3C-NMR Spectra

0000°0-—

8EET 14

86'8

L9511/

1s¥6°¢
0046°¢

ummcéﬂ

9oLy

mvmo.o

mmmo.ov

£719'9
>

1€79°9
yeoTL

WLTL
L8LTL
1LTEL
YIse'L
1Z8y'L
8L0S°L
T098°L
1¥88°L

LF

4aa 'H (300 MHz, COCl)

M—m.m
]

SO
= hoot

— FI01

— 00T

- @ov.m

£0'e
= wm._

ch.u

30 25 20 1.5 10 05 0.0

3.5

4.0

55 50

6.0

90 85 80 75 70 65

9.5

f1 (ppm)

0sT'6T
MI'se
mNo.ov/
m:q.cvw

LOS 0¥

1021
£81°8T1
285821
sT8sel
980°621
PESEET~
cerse1f
s6pLET
8L5°LET
16461
L06°8€T
€LL6VT
6L0°0ST

CET'SBI—

STOV61—

[

43a '3 75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

100 90 80

160 150 140 130 120 110

180 170

190

220 210 200

f1 (ppm)

S3



9100'0—

17224 SO

szsr1/

88L8°C
9€06'¢€
0L10°%
LIF0Y

0786'S
Smm.mv
7695°9
vm.\.m.ov
7961°L
ENEV
VLT L
6VIEL
LTVE'L
8T8Y'L
$805°L
oVP8'L
€898°L

S/

[

i

4ba 'H (300 MHz, CDCL)

)

606
6h'6

10T
Azrt

HOT'T

=00'1

L0°T
mﬁ.w
580
woﬁ

wfv_.m

.0 0!

0

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

5.0

5.5

6.0

75 70 65

85 8.0

9.0

9.5

6L1°8T1
S8.8T1
958'871
09%'0€ 1~
:&.mm@
TTSEET
LOT'LET
S98°LET

910°0S1
S80S

06F'S81—

TIEv6l—

Voot i s

4ba '3C (75 MHz, CDC)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S4



2000°0-—

23N SN

02511/

6598°¢
9068°¢
0766'¢
Yo10°%

9686'S—

cnmm.m
mmom.ov
8¥el .n/
S191°L/
Yor'L
€6LY'L
6067"L
0009°L
LLERL
¥To8'L

b

g // ! r r

4ca 'H (300 MHz,CDCl)

)

/188
Agrg

#20°T
".66'0

00T
1660

7961
wﬂ 3
fort
kooz

45 40 35 30 25 20 15 10 05 00 -0f
f1 (ppm)

5.0

5.5

6.0

90 85 80 75 7.0 65

9.5

Y0T'6C

mnm.omk
12T mm/
PIT6E~

11 _dv%
6€L°0F

1047121
L989C1
L9T°8T1
9P8'8T1
omu.omﬂ/
SILTIEL
9€9'€€1
[EEFEL
LLTLET
SO8°LET
010°0ST
1677081

€9V G81—

TLTV61—

4ca °C (75 MHz,CDCh)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S5



7000°0—

60FT°'T
V|)

8671°1

SLT6E
€756’
€L80°F
IIIT¥

:mma.m
Ewm.mv
S0L5°9
mm%mnmv
Ommm.n/
96 :&V
8E6Y'L
S61S°L
1809°L
Lye9'L
SPS8'L
98.8°L

4da "H (300 MHz,CDCl)

o

we
Aoﬁw

60
€60

=760
=660

L8'T
W 10T
m/.\.o.m

Lﬂ:.N

.0 0!

0

0.5

45 40 35 30 25 20 15 10
f1 (ppm)

5.0

5.5

6.0

75 70 65

85 8.0

9.0

9.5

961°6C
mmN.me

P61°SE

M

mmN.mmV
0TL6E-F
610°0¥
L8SOF

91§'STIL
$95°ST1
¥61'8C1
068'8T1
8VS6TI-E
0€LEET
LS679¢€1
SET'LET
9ISV LETL
0T¥6€l
SPT0ST
LIL0ST

807681 —

91I'¥61—

4da "¥C 75 MHz, CDCL)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S6



(A48
LOST' T-b

ﬁmN._ N
Tzsel

TESET—

¥506'¢
€0£6'E

mmmo.vN
€8507

61509
L0909
€209'9
o9
6CFI'L
6TST'L
TLLY'L
6205°L
6695 °L~F
SV6S N*
8819°L
18V8°L
12L8°L

Ss
“~

4ea "H (300 MHz, CDCh)

3

8L°8
Mwﬂ.m

L96T

m\u&.o
2960

660

A6

€8¢
/ 08'1
m L0°T

mscc 4

0.0 -0.

5:5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

951°1C
onN.mN/
891°6€
806°6€
555! .ovw
000 _v\

9LT'8TI
908821
SE6'8T1
65T6T1
60TCEISF
98 el
16€LE1
196°£€1
POLLET
899'8€1
0€9°'6¥1
786'6V1

799'S81—

869761 —

4ea "C (75 MHz, CDCl)

L

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S7



Y000°0-—

PIST T

2008°€
G;.m/
o:&.mw
:8.&
81L0°F
05909,
€6L0'9;
826579}
29099
(8829,
02689,
¥858'9,
LigTL
L£9TL
1¥8TL
svs g
[

——

r—r—

L8LY L
Ph0S°L
0zLs L
$965°L
TSy Ly
voLg.]

4fa "H (300 MHz,CDCl)

|

il S —

I

1781

o

e

Ry

81°g
91’1
(40!

€01

00°F

S6°(0°

81°C
91
1
9I'l
vT'g

45 40 35 30 25 20 15 10 05 00 -0f
f1 (ppm)

5.0

5.5

6.0

90 85 80 75 7.0 65

9.5

SYT6T
191°5¢
mwa.mm/
vov.cww
116°0%
TEESS—

SETETI
96 FIL
6IE°1T1
mz.wS/
h;.wﬁk
165621
0£5°€€1/;
6LL9ET
PESTLET
69%°8€1
98L°6F1
£90°0ST
PEL6ST

0LS¥61—

4fa 1°C (75 MHz,CDChL)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S8



0000°0"
9180°0/

6TST'Ty

e vd

0668
RS.MV

mmmo.vﬂ
1€S0¥

9166'S
$0009
€£95°9

9459
189T°L

€LLTL
06T’ L/
¥8y'L
0015°L
¥r09'L
L0S8'L
°6s8L
06L8°L

—_— <

fir

4ga "H (300 MHz, CDCL)

w6
Mmm.w

€01
Re0'1

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.
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

08€°LT1,
LE6°LT14
807'8Z14
S98°8T1
oom.QN:ﬁ
8¥8°6T1-E
899°€€ 1/
mmﬁmtﬁ
190°L€1/
mmm.a%
98¢°LET
$98°LE T4
0807051+
£8¥°051
861'S81—

wTTYel—

4ga '°C (75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S9



€000°0—

BLITTy
1748 ¢4

0816°€
Nm&.mV

mmoc.%
90£0'F

mNmm.m
mﬁuw.mv.

mGo.o
Nonw.wv
819T°L

nomw.nv
0€LTL

0r6¢°L
Y61’ L
1TTS’L
I€19°L
0S68°L
1616°L

s

'H (300 MHz, CDCh)

4ha

L

06'8
s

001
%
AP0'T

LE0'T

=001

€0'¢
Mch
W/*\O.N
€T
90T

- b

i

.0 0!

0

0.5

45 40 35 30 25 20 15 10
f1 (ppm)

5.0

5.5

6.0

75 70 65

85 8.0

9.0

9.5

9991,
PT84
Te8'sely
€01°621
08961+
coo.omTW
€09°€ET
Ew.mmtﬁ
[AIZ°T
et |
LT LE
98L°LE 1
£60°0S 14
805°0ST/
£09°S81—

£9EF61—

4ha "°C (75 MHz,CDCR)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S10



81T

VLT TS

€876'¢
mmmm.mk

vvwa.&
$600°F

£EE8'S
0ZP8'S

4! nc.ov.
ccwo.wk
00£LT°L
WLTL
LEST'L
ey L~
Y0TS'L
OpLS'L
0109~
6609°L
S006'L
TST6'L

Ve

4ia 'H (300 MHz, CDCL)

_
~

|

\

EV6
Mww.m

L60
001

EI0T

00T

86°0
Mmm.N
Wg.m
Aor'T
Rere

45 40 35 30 25 20 15 10 05 00 -0f
f1 (ppm)

5.0

5.5

6.0

90 85 80 75 7.0 65

9.5

vri'et
€TE6T
780°SE
661°S mV
SIS'0F
99807
016°0¥

$29'921
75T LT
EvTsey
€59'8T14
mmu.mN:W
66T°0ET-E
€961/
S@QL
§85°seT/
gorzer]
LTV LEL
ovLLen
091°051+
$19°051/
L19°68T—

Yeevel—

(o]

VAN

[ 4,20

4ia "C (75 MHz, CDCh)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S11



200070~
oms.:/
€9PT°
9SH6'E
80L6'€
6Ty Mvm”m
165CF T 7’6

¥200'9
¥I109
60999
66999
8LITL
ez,
6€TTL
VeeTL
STHTL
€9VTL = ..MMT,:
2 ~ ——=180°T
€8LTL
658T°L
€V6TL;
PEOEL
$80€°L1
10z€ "L
LeeeL]
8LE€°L
8E6€°Ly < F0O'T
81¥'L Nwm.m

4 — imlwo.ﬂ

Ly ——— L6°0
R&..n U// .S.m
;mm.% ,/

leez
12LS°L
V66L'L o&.\@

LTt
cre
wos’L

8LT8'L
(483

4ja "H (300 MHz,CDCl)

.0 0!

0

0.5

45 40 35 30 25 20 15 10
f1 (ppm)

5.0

5.5

6.0

75 70 65

85 8.0

9.0

9.5

$60'6T
6£T°6T
6£0°SE
LET'S! my.
VEV6EF
£99°0%
EVETY

P98'98—

of %88
8L1°8T1
9TT'8T1
06£°8T1
YL 8Tl
850°6C1
1Zs°1el
9L9°TET
LIV'EET
PV LEL
988°LET
8PE8ET
810°0ST

€L9'G8T—

8EIV61—

4ja "*C 75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S12



€000°0—

TOT0 T~
€861 1

89¥6'¢
Vile'e

mnno.vN
810y

€L06°S
Y

1916°S
L0SL'9

¥65L'9
me.c/
€€96'9~

YT L

—)

€572
oeLzLh
£98V" L
Lz
s1£9°L]
0568
6162

e ——

4ka 'H (300 MHz, CDCk)

—_—

w168
hegg

/€0
Aeot

=001

660
LITT
Mwm.w
Proz
Woi
W{m.o
,F,o.m

D S

5:5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.!
f1 (ppm)

6.0

75 70 65

85 8.0

9.0

9.5

601°6C
18€°6C
€80°S€
omm.mmw
1L6'8€/
¥19°0%
1SP°TP

8L87vel
1676214
6959214
VS LT
V68°LTT
PSTRTIS
L89'8T14
Sw.wN;
LP9'6T1
918 '0€ 14
SHPEETAT
Sc.mﬂv
Omm.cmtﬂ

ﬁ

LET'LET]
otsze1
650°8€ 14
ShLgEL
08101

€L9°0ST!
205°S81—

T18%61—

601°62
_wm.mf/
14686~
8L8'¥T1
695921
Phs LT
$68°LT1
PSTRTT
£89°8TT
€98'871
918°0€1

4ka °C (75 MHz, CDCl;)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S13



POE8 0~
69¢0'1—

18¥T' 17

Nmmo.v
\.m:.vV
96¢€ V-7
c.va.v\

cnmn.m
momn.mv.

99789
b

95€8°9
6TCY L

0T¥v'L
S86V'L
8TTS’L
88VS°L
L6V6'L
Ths6'L
08L6°L

4la 'H (300 MHz,CDCl)

3=

-

k
B

1

L0°L
101

10T

001
6'¢
8T°€
101
(4
6’1

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.!
f1 (ppm)

5.0

5.5

6.0

75 70 65

85 8.0

9.0

9.5

vZ8'8e
18€°6C
758'¥E
omm.mmw
Lpe8ef
687°0F
S9TTH

610721,
6565214
geToT
6019214
At
6TesTLy
wrsT
25581
L688T1
OFFTET-
198°Z€1/
905°€€ T/
959°¢€ T/
:6.5;
805214
608°SE T
671051

LY90ST!
0vre8l—

;
w
ﬁ

8V8F61—

41a *C (75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S14



=
(=}
—— | o
w
F S
L L S
- .
L 185°86
[T
L < o .\
2 €69'FF
L =
o~
L o
en
L n
“ S8L'ETT,
' , 101 9T 21
wetee/ : = o = =y
7 Oseay
6575°F : .
mm.vv S . Loor 95 woosey
= = sersTy
v vLL8TL
126'8T14
& (AN TR =
. 0L 621/f
e re zorTed
i _ - oL s 881°€ET
Sm@ov S = F ol © |
50699 .
HmmN.n/ | .n/u. 0L7°SET
S6TELN = o LT9'9ETH
wverk /f/ = ?N:- 0 298¢
655¢°L] y h A prg 6£6'871/
6eLs L) i @ oot S 959 P81 — 2
yeEv'L] S ) : 629761 — 8
¥ - 5
019%°. T 2 £
= w
6879°L| g " e
seso'z] z & g
5 £
i -t

9.5

70 60 50 40 30 20 10 0 -IC

80

100 90

f1 (ppm)
S15

180 170 160 150 140 130 120 110

190

220 210 200



€61T°1
omm_;V

€8ST I~

S

w\mw.m

\

omﬁ@w ,h
o01ze'l

L8y
oresT/
0€0€°€~
wess/

€657°9
6L97'9

99879 =
¥S61'9

€S1H'L

L6EV'L 2
veorLf E
YeEs'L

895572

11852

689L°L

0€6LL

4na H (300 MHz,CDCL)

> 816
Agre

=560
=560

i,

Y01

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.!
f1 (ppm)

6.0

90 85 80 75 7.0 65

9.5

LS6'ET—
88T1°6T
nv«.mu%
(744 82
020°s€

m«.m.mm%
an.mm\

L9V

9%0'8T1
muc.wﬁ#
mmN.mmﬁ/
YSvLEL
mvo.hmﬁw
S08°8€1
v:.mﬂx

108°0S1

799'S81—

00T°S61—

4na °C (75 MHz, CDCh)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S16



2000°0—
8S10'T

98€0°1

TT90'1

EVTI'T N
VOIET

16TL°1
A

00SZ' T+ /

:5;\

VTLT
1esee/

0LPEE
zoLee/

CTL8Y'9— —

£EVYL

w@v.n%

POES Lk =
18552, =N

b
S m\.h.n*
€E08°L

40a "H (300 MHz, CDCl)

FOSE
ness
ees
N

LL60

Feot

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)

6.0

90 85 80 75 7.0 65

9.5

zeeel
mﬁﬁ/
a_.am/
6T

Z00°s€

&EMV
omw.wmw
L09°'6€ \

LIS'EY

wmo.wﬁ
ﬁo.wSV
TSTEET—
S09'LET
omw.wr\
omm.wzw
765°0ST

£T9G8I—

TET°S61—

o

40a °C (75 MHz, CDCE)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S17



80060
62260
11560
0££6°0
£€E0°T
87S0'L+
PITrT
9shI'l
600T°T
98T
69T€'T
1L
0€ELT
15501
6505
90£5C
90¥5°C
9595
€09¢°€
998€°¢
vTv'e
75609
€019
6819
SE67°9
ET'L
LIPTL
10Th'L
3&.%
66972
59657,
6095'L
L¥8SL
VesLL
9808'Z
VEVE'L

4pa 'H (300 MHz, CDCE)

PET
e
€T

Le6'TT

L 08T

Sre

L8

ﬁ 060

M) 0£°0

Lzrt

86°0
M 1€°0

= 0£°0
T 00T

0£°0
u ¥S5'T
% 80'T
X Lzo
S6'T
¥

0.0 -0.

5:5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

88517
09812
15T°2T
6L5'TC
SO1'¥T
S61'62
10€°674
6¥€°67
867
c16°67]
68671
8L7°6¢
196°L¢ 4
900°0¥1
050°0%
65 ¢H
020'S¥
81L¥)

€68°LT1

690°81

L19°8T1

LL9°8T1

950°€€T

0Sz€€T N

665°s€1/

S85°LET 1

6151

S95'8€ 1

79L8¢1 4

015" €714

967871

V8L 8V ‘

vZ0'0S14

—|

8zorsgL

0zos6l)

n s e s

879°¢81
8PLS81

0z0's61
Tevse6l

|

|

190 185 180
f1 (ppm)

195

200

4pa Y% (75 MHz, CDCE)

(|

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S18



$000°0-—
6960'T e

A )
(444 54 ————= >8

F—= by
S6I€°T 176
09TLT T
wevLe/ N r
GE96°E s

Ny w ..L 00'T
0065°€/ . 3
8ETH9
RR@/ . i

10T

%WE/ 2 r
8LSv'L N ~= F00
0872
wvsLy e = wg_
60L5L/ B =~ 5901
mmmn.nﬂ By —\Ns0z
L128L

49a 'H (300 MHz, CDCE)

0.0

5:5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

LO0T'6T
1E€V'6T
010°0€
Egre
1L6'V€ “‘
€EE'SE
¥80°1¥

[YAREZ
LLY'8Y

S60°8TT
80L°8C1
9LTEET
10S°LET
°eoLEl
61¥'6€1
€To'8¥1
655671

Bl i i

6E8°S8T—

£€90°G61—

4ga '°C (75 MHz,CDCL)

i

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S19



€000°0—

[£4% & £

L8511/

P88
¥606°¢
L¥90'Y

S680'%
6L10°9

04209
€1LS'9
€0859
€ITrs
00ST°L
98LT'L
L8YT'L
S99T°L
189T°L
WiTL
S61€°L
182¢€°L
STSE'L
LeTA A
TE68'L
0S06'L
8TT6'L

4ab "H (300 MHz, CDCh)

p=

——

—_—

€0'6
Amm.w

w160
Rzo1

EL46'0
00T

2061
hgrs

F10T

0.0 -0.

5:5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

6£T°6T
0LT°SE
oom.mm/
moN.ovW

199°0%

VPRSI,
9€T9T1
0SL'LT1
865871
0S0'6214
322;
616°0€ 14
:w.mn#
LUSET
STHLET—
SQQ\
mom.mﬁﬂ
00T°0ST

VLTV
899'£91~

LES'SBT—
£€96°761—

e

4ab 3C (75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S20



0LTr°1
6VST'T
18€T°T

TSSTT-L
660€°T
TSEE'T
0€9€°T

6L98°¢€
8768°¢
mmwc.vM
TLROY

67009
010’9
80959

86959
€CvTL

yeoTL
LOTEL
€87€°L
9TSE'L
EIPPL
004¥°L
168L°L
6LI8L

e a s P N

/

4ac "H (300 MHz, CDCL)

0’6
Amﬁ.m

E0'T
10T

=660
=001
kn@.w
Rre

h/No.m

mzmc.m

.0 0!

0.

5:5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

619°LT
mmo.wuk
Tss mm/
SLE'SE
Sn.mmw

1£0°6€

8V1°9C1
78691
81V°LT1
LTS°LTT
€E6'LT1—
I8€°€ET ¢
CTITPEL
EV9'SEL
86S79€1
POP'8ET
EPE8YL
STY8PI

T88°€8T—
SLLI6T—

4ac **C (75 MHz, CDCL)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S21



18¢T°1
vwm—.—k(

69ST T—

Nwmméﬁ
899¢°1

1048°€
6768'¢€~L
%wc.wﬂ
mcmc.v

weco.w
0s .S.wv
¥995'9
8TLS .mv
8THT'L
NmoN&V
€66T°L
€8CEL
LTSE'L
6L09°L
°9€9°L
WiLL
STHL'L

f

[

/

JI

/f

4ad "H (300 MHz, CDCl)

3

-_—

89'8
Aom.w

160
5960

=560

=L6°0

LLo
Mwm.ﬁ
L6'T

M%g
00T

.0 0!

0

0.5

45 40 35 30 25 20 15 10
f1 (ppm)

5.0

5.5

6.0

90 85 80 75 7.0 65

9.5

8VT'6T
L8I'SE
moo.owy
mvv.ovN.
£69°0F

88L°L21
129'821
6v8'8TI
se06el
[r6T1—
corzet/;
200°s€ 1
781981
LETLET
HOT'SET
866'671
0LT'0ST

Y16'681—
8€9°€61—

4ad "°C (75 MHz, CDCh)

-

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S22



szert
6¥ST'1

9T T
et

LOVE'T

9€9¢'T

9P T— —.

1LT6°E
12s6'e
9€90°¥
¥880'%-

V]

82209

% :‘o.wv

06099
>

94199
oamm.m/
A

069T°L
shLT L
TE8T L] N
L10€°L
e81¢ L]
Lzve L]
s1922]
L8822

w,f

J

43e 'H (300 MHz,CDCl)

0€6
mg.m

[v6T

v 16'0
2860

60
1860

TE

Looz

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.!
f1 (ppm)

6.0

90 85 80 75 7.0 65

9.5

OEAN
noN.mN/
6¥1'SE
856'6¢
an.OvV
mmn.ov\

£89°LT1
1€€°8T1
095°8T1
860°6C1
867°6T1
0T0°GET
Omm.mmﬁN
| PAAVA
PS98El
10S¥¥1
059671
LL6'6V1

PS9'e81—
TLOVO1—

4ae °C (75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S23



OTET'T
vmm—._uu

VLST T~

mwmm;%
PIoe'l

0€L8°€
mmmw.mk
S¥YT6'E

Ommc.v%
96L0°F

/!

me,w
mnmo.wv
€109'9
omow.mv.
1 —ma.oN =
2096’9

06¥T'L

LYITL A
961¢°L

8EFEL

T6¥8°L

V8LYL

4af "H (300 MHz, CDCl)

N

668
Azre

€8°C
W_m.ﬁ

me.c

=£6'0
A00°T
€07

me S

Fsee

0.

0.0

5:5 50 45 40 3.5 3.0 25 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

€ST'6C
8IT'sE
mnw.mm/
wwc.ovw
995" 0%

81565 —

LLGETT—
S09°LC1

NNm.mNﬁk
9LO'6T1—;
\.mm.omT\

~Nm.nm~%
SIL8EL

£68°€91—

€V9'S8T—
LTLTOT—

"

€5T°6T

o\lm.mm/

995 0pL
81565~ -—
LLEETT 4
m%.E/

eS8l

9L0'671 —
LESTOET

1z6°LET
STL'8ET =]

OCH,

4af 3¢ (75 MHz, CDCl)

100 50
f1 (ppm)

150

200

oy

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S24



0000°0-—

(4] 8: 5%
mmﬁm.m/ \
/r S

18€6'c—

m%c.%
SE60F

ey,

9L£0'9— s
S685°9
89TT .n/ <
EE.)

LSLTL: L
6TTELE T,
10S€°L

186€°L

TH'L

P8FVL

4ag 'H (300 MHz, CDCE)

816
Mww.w

_zre
iy

Lrr
Aot

Leo

FOOA
1
i

wwm.w

.0 0!

0

5:5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

6.0

90 85 80 75 7.0 65

9.5

LVT6T
65T°SE
.km.%/
%m.ovw
¥SO' T
9T'SS—

LTETIT
SIT0e
96021
904 LTl
€85°871
920621
s186z1/
o61'se1f
659°LET
98F°8€ T
STYRET
LE]6VI
9TT 081
888651

L09°G8T—

€SP P61 —

4ag 1°C (75 MHz.CDCk)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S25



STy
st/

$598'¢
£068°€ w
9670'F =

Y0
g Ns.ﬁ

€120'9
8EV0'91
PEBS9)]
1265°91
S1€8'9 ﬁ
£858°94
ag.)
0697 'Ly
Hmwm.h)
000€°2- =
950¢°L/ =
991¢°L4
o1 L
spLe L]
108¢°L4
ogzr L]
ovevL)

£ Jr

4ah 'H (300 MHz, CDCl)

£€6'8
M 168

7460
oot

Ami
S8l
4860
160
M\
oL
et
860

.0 0!

0

5:5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

6.0

90 85 80 75 7.0 65

9.5

TsT6T
vnm.ouﬁ,
8PI'SE o)
P16'6€
0LT .oww

T1E9°07

920201
876°L01
%mmwﬁv
wmﬁﬁ/
mmm.wQM
1oeet/;
322\
ZIESET
VSLLET
$OG8ET
989'6¥ 1
Z£0°0ST

£C9G8I—
6EET61—

TST6T
wnN.me

Y166

1€9°0¥
920201
876°L01
0£0°801
859471
SS5°8T1
1L0°6T1
PSLLET

]

L

s

100 50
f1 (ppm)

150

200

4ah °C (75 MHz, CDCl)

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S26



.wo:.ﬁzh/

Se8I'l

8690°F
\lvmo.vk

c%_.%
SPOL'p

chE
wwm_.cv
P1€9°9
momo.@v
881€°L
032%
065€°L7
L1982y
G988°L
6L16'L
LOV6'L
V0S6'L
S16T'8

I

4ai 'H (300 MHz, CDCL)

w_,NN.m
A61°6

10T
00T

860

00T

q
Regw
Aere
here
40T
b

.0 0!

0

0.5

45 40 35 30 25 20 15 10
f1 (ppm)

5.0

65 6.0 55

7.0

8.0

9.0 8.5

9.5

67T'6T
£EE°6T
44 8°1%
6£T'S mV.
8€0°0F
POV 0F
601 1¥

169°€z,
$90°221
0€LLT14
058221
£19'871
65L°8T1
Leg 8Ty
TST6Cl
Qm.%:w
LSTOET-
w@.mmtﬁw
6L v

S8TSEl
Nﬂ.mﬂ;
S8LLETS
TS 8el
SHEEV1

60T°0ST4
$To'e81—

€CSV61—

020

4ai °C (75 MHz,CDCl)

»

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

220 210 200

S27



€811
) 8
9907 1=

vmwm._.\

0LS8°¢
S088°¢
I810F
01F0¥

L9L6'S—

11649
mmm—.h/
61LTL

eeL
evreLs

1L89°L
wcon.n%

8TSL'L

¥0'6
wmnm 6

43 "H (300 MHz,CDCL)

MM 2001
001

-——= F001

5 5660
w2 Wmo.ﬁ
€€°S

1L0T
f

0.0 -0.

5:5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 05
f1 (ppm)

6.0

85 80 75 7.0 65

9.0

9.5

wTet
mNm.@Nk
1zrse
PoT's mV.
LLTOF

617'0F
601" 1%

WL LT
¥E8T1
009°8T1
0v0°6T1
Nov.Nmﬁ/
PO9FET
EPTGET
LTV LET
65P'8€1
ISP
657671
£6L°671

LEL'SBIN
£c,981/

o
S

(o]

(]

A "
&

®

43 °C (75 MHz, CDCh)

-1C

70 60 50 40 30 20 10

80

100 90
f1 (ppm)
S28

110

120

180 170 160 150 140 130

190

220 210 200



8EITT

96571/

€9LT°E—

kil
7959°p->
890~
6075~

809T°S \
7S99

€186'9
£€66'9
8000°Z
YevI'L

6¥S ~NW
SPOT'L

Yhse'L
L8SE'L
108€°L
€8SV'L
SIF6'L
8SV6'L
0046°L

I

it L

OH

5aa 'H (300 MHz, CDCH)

=

=9¢€°81

16°0

el

1071
66°()
001

R

00°¢
L6'1
$6'7
L6'1
v0'l
002

Y et i

0.0 -0.

0.5

30 25 20 15 10

3.5

50 45 4.0
f1 (ppm)

5.5

6.0

85 80 75 70 65

9.0

9.5

191°0€~

9BT'7E

6V9°79—

680°LL—

mv.mN;
6v8'Sel4
€5L°9T14
ez
oL LT
L8v'sTidf
606871t
S00°€E T
190°9¢ T ‘
sorze1]
p—
zioest!

w0 10T—

OH
OH O
5aa 1°C (75 MHz, COClL)

s

-1C

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100 90

190

220 210 200

f1 (ppm)

S29



0ETET,
696€°14
8EVT'S
VEOE'S
9920,
78L0'L
7960°L
PIITL
181T°L
6621'L]
LysTL]
0LLTL
€€8I°L
6E61°L
900TL
9THTL
LESTL
9087,
TeL
98VEL
aee]
vsered
0zvY L]
€ovp'L]
s05¥'L1
165¥°L1
£997'L
156¥'L
9667 L

LS’
VrreL
6v8°L
LTLY'L
6786°L
S686'L
€e10'8

0ETE]—

%mﬁ_l

SEVT§—
PEOE'G—

V8L
LTL8 -
6V86L

mmwiw
eetos/

|
-
o S ™
S

Baa "H (300 MHz, CDCh)

1.35
f1 (ppm)

79 7.8 53 52 144
f1 (ppm)

8.0
f1 (ppm)

==

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 10 05 00 -0.!
f1 (ppm)

9.5

9Re'Ezl
9079z
164971
988971
095°£21
0L6'LTL

£OT'RTL

ELERTT
$SRTI

L9821

esTy
29v6T1
€99°67 1
SOH'6T1

8001
020'7€14
£51'EE1 4
S09'CE 14

98R'EET 1
151°9¢1
€5L'9¢1
£19'8¢1 V.

659'REL
W ivt
I8S°T¥1
192651~
sezvsls

PO9RET~_
ez

-1C

0

1

20

30

70 60 50 40

80

100 90

f1 (ppm)
S30

190 180 170 160 150 140 130 120 110

Baa '°C (75 MHz, CDCB)

220 210 200



