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323.0461

100.04
50.0
325.0430
324.0498
326.0412
o : . . . . ‘ — ‘ . : .
322.5 323.0 323.5 324.0 324.5 325.0 325.5 326.0 326.5 327.0 327.5 328.0

97

957

90

857

804

751

704

651

604

HRMS spectrum of Sb

064.3
3089.5

3] ,/;

-~

281.
Jiisr]

bk
L. 758.96cm-1 \ ~—__
~ 45 79cm-1
B o oecm T
119352cm.1

LT T

1542.02cm-1

58
4000

3500 3000 2500 2000 1500 1000 500450
cm-1

IR spectra of 5b

S35



mAU

b [ PDA Multi 1
=
500+ [
250+
] 8 ER
ol o o
0 - T
T TT T
— — 77— —
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.200 57481 2780 0332 0513
2 13.772 3790 307 0.022 0.057
3 14.534 67730 2816 0.391 0.520
4 17.375 17203860 536187 99.256 98.911
Total 17332861 542089 100,000 100.000
HPLC profile of Sb
RE223 EREBELERBBIY 3 8500
[oe == J- o -] S SN S Ny Ny Ny Ny NG NG S S - o
e L] N e | 8000
i \ 17500
{‘ +7000
| ‘f|| 6500
I
Il I +6000
5500
+5000
r4500
4000
3500
3000
2500
2000
1500
1000
| ” | 500
LJL L J LA_JKMJK— Lo
R — ¥
ST S 500
- ==a I -
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)
'H NMR spectra of 6b

S36



288 T Jz BRRY 8- =5 b7 | 65000
~ e - do oo — o o o
M~ M~ [{=] g oM CNICN N O [ = [en] o«
[ I e el | | 60000
o 55000
0
OO 50000
Br 45000
'\ 8]
40000
Q 35000
30000
' 25000
1 20000
, , 115000
10000
‘ | L L5000
1 ! ! { 1
Lom MJU* “Jr i I HPAPAMAA AP Al ey s - 0
170 150 130 110 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
13C NMR spectra of 6b
Measured region for 366.9961 m/z
100.0+ 366.9961 sl
50.0
367.9999 369.9973
N 367.0 368.0 369.0 370.0 371.0 372.0 373.0 374.0

HRMS spectrum of 6b

S37



%T

60
55
50 /’
1690 40cm-1
451 A "ju?_qpam 1
i \\-\ I d9cm 1 |
X W
30{ | R U 1 T EfLTioe S
1632 GBam 1 \
251 e 1277 Y3em.1
22+ 15385 40cm-1
4000 3500 1500 1000 500450
ocm-1
IR spectra of 6b
mAL
] ] PDA Multi 1
] ]
4004 2
300}
200+
100
B o
- g 2% |
o] F -1 T i
] T 1
—— 7 T T T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %5
1 9803 7316 B02 0.064 0.179
2 10,934 154525 7937 1.355 1.773
3 11.646 3340 268 0.029 0.060
4 13362 11240710 438711 98 552 97 988
Total 11405891 447718 1040000 100000
HPLC profile of 6b

S38



24000
23000
22000
F21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
-8000
7000
6000
5000
4000
3000
2000
1000

-1000

JIYNOSE REEIZBL3ER Q 9000
0O 0O CO oo Lol el Ml el Ml el Ml Ml el ol o™
e | R, )
|
0 18000
‘\ D |
| (O
[ |‘ O ‘ 17000
I L 0
16000
O 5000
4000
-3000
[ -2000
1000
LLHL ) g
— 1 L i
TERT 8
O~ oo ©
9.5 85 75 6.5 55 45 3¢5 25 1.5 0.5 -0.5
f1 (ppm)
'H NMR spectra of 7b
[(e] w o] w DN OND N —
¥ © 0 @8 ITNe- =~ I
E 8 8 8 3Is8R& ¢ =
1T T T SRR T :
Q
0]
(L.
P
170 150 130 110 9 80 70 60 50 40 30 20 10 0
f1 (ppm)
13C NMR spectra of 7b

--2000

S39



Measured region for 334.0736 m/z

334.0736
100.0
50.04
335.0831
0 1 T T T T T T T T T T
333.5 334.0 334.5 335.0 335.5 336.0 336.5 337.0 337.5 338.0 338.5 339.0
HRMS spectrum of 7b
94,
90|
S
851 A 28489
FEri) -
801 L
1702 5

L‘_E 75{

70 a4 !

" il / 1003 30em-1
658.1
/ 1276 Z’V(‘F!L
65| e
N
>
506.
601
1582 e T —————— | 784 e
- 1190 88cm-1 771 dbcm
4000 3500 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 7b

S40



| PDA Multi 1
400
300
200
100
] PO
] g g 5 2
] o a ] ~
0 . T =l T
T —— 7T T
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 3.136 1028 48 0.008 0.010
2 10.481 144007 7422 1.110 1.587
3 11.138 12343111 445378 95.111 95.226
4 12.995 63129 2670 0.486 0.571
5 15.814 281606 6893 2.170 1.474
6 17.487 144654 5296 1.115 1.132
Total 12977536 467705 100.000 100.000
HPLC profile of 7b
2LOWLEERI]  § i
00 00 €O OB M~ I~ P~ P~ P~ ©
O
3200
|
" “\ 3000
||| 2800
{ [ “" | 2600
| B
et ; -2400
2200
2000
1800
1600
1400
1200
+1000
+800
600
r400
L r200
A '\.L_%_.,LL%“_D
© =]
- [=]
] - r-200
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00

1 (ppm)

'"H NMR spectra of 3¢

S41



|-4000

88 & & 8xd¢c 88 &

g2 £ B S8R &g & 3800

£ B e 13600
-3400
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000
800
800
400
200
0
-200

150 I 1%0 150 I 150 I 1%0 éO éO %D éD 50 AO 50 éD {0 6
1 (ppm)
13C NMR spectra of 3¢
Measured region for 351.1016 m/z
{060 351.1016
50.0
352.1063
» 35‘1_0 35‘1.5 3551_‘(} 35‘2‘5 35."5.0 35:‘3.5 3511.0 3511‘5 35‘5‘0 35‘5.5 35!‘3.0

HRMS spectrum of 3¢

S42



%T

98

951
90
/ !
851 il K
801 |
ﬁsjﬂ 847.90cm-1
751 \
\
701 \
\ |
| \ 500 52cm-1
65 1369 85cm. 1 \
67.02em1 |
Vi
80- s 1211 i8cm-1
i T a3 17em 1
1593 39cm-1 \\
551 \
1123\15cm-|
- 1566, 92em-1 705 65em-1
‘oo 3500 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 3¢
mAlU
400 2 PDA Multi 1
J =
1 b
300
200
100-]
] P g
] @ =
L i ™ ¥ L
—r 7 ——T—T—— ——— T —T———— T
5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm

PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Height Area %o Height %
1 9.664 3762 752 0.027 0.190
2 18.290 6094 321 0.044 0081
3 21.983 13735975 393811 99.928 90728
Total| 13745831 394884 100,000 100,000

HPLC profile of 3¢

S43



ISP ISP S S 13000

813
8.13
8.11
8.11
7.56
(- 7.54
7.52
47
46
45
45
35
33
33
32
31
31
26
26

A

12000

11000

£10000

2000

8000

7000

6000

4000
3000

2000

BN N N

--1000

'"H NMR spectra of 4¢

6000

—178.91
—170.02
151.20
15046
88
f .

~128.22
—119.10
116.79

5500

-5000

4500

4000

3500

3000

2500

2000

1500

1000

500

--500

9 80 70 60 50 40 30 20 10 O
1 (ppm)

190 170 150 130 110

13C NMR spectra of 4¢

s44



%T

Measured region for 369.0929 m/z

369.0929
100.0q
50.0q
370.0081
[0} T T T T T T T T
369.0 370.0 371.0 372.0 373.0 374.0 375.0 376.0

861

644

HRMS spectrum of 4¢

em-1

3500

3000

2500

cm-1

2000

IR spectra of 4¢

1000

500450

S45



mAL

g PDA Multi 1
1 <
=
500
250
. o §
] 5E3| 2+
L
¥ -r"E:'PT ¥y rr
————— T T —
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 8.571 54346 004 0403 0.630
2 9396 27055 1435 0.200 0.226
3 10,113 39657 2568 0294 0404
4 10.870 12942991 610003 95 809 05.955
5 11.885 49301 3693 0.365 0581
[ 12 696 3R1765 14015 2 R29 2.205
Total 13495115 635717 100000 100000
HPLC profile of 4¢
DO O NNODO RO ONOD QNSO N~ QO
T QOO0 T TOONMOOONN +3200
R I < T S A e S S S e e T
] N =
| 3000
‘ 2800
f{} 2600
|
/ IJI/ 2400
H +2200
2000
~1800
1600
1400
+1200
1000
800
+600
I +400
ﬂ A |L ‘ i 1200
J l_ / U\_ﬁ Jl-* lo
T e
8 B83s5 200
T = T = NI o m\ T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
'"H NMR spectra of 5¢

S46



2300
2200
2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

—178.18
—172.78
—160.42
—150.69
132.77
131.49
12948
128.25
—120.70
~117.01

i

=100

110 9 8 70 60 50 40 30 20 10 0
1 (ppm)

170

13C NMR spectra of 5¢

Measured region for 385.0637 m/z
385.0637

100.0

50.0-
387.0593

386.0676

m 388.0647
A

3&5.0 33%3.0 38‘7.[} 38‘8.0 38‘9.[} 396‘0 39‘1.0 39:’2.0

HRMS spectrum of S¢

S47



:’\_u 10 12('3?/82cm-1
\ 5 1 & 857"" d
5 \GGBQDcm—1 \\ e
e | astieends
\ \ |
B0 ! 1 | 644.38cm-1
\\\ \ 1444 390m.1 1 ™ e
55 b \'\ nkmm.»
\ 1204 81an-1
\‘-\ 696, /wun. 1
50| 1501 J6am-1
— i 765 36em.1 //
‘oo 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 5¢
mAU
E ] PDA Multi 1
g ]
1 p
300
200+
100+
] @ ®
_ g 2
G_ = i > & 4 &
—Y T T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
Peak Table
PDA Chl 254nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 7.833 5940 344 0.039 0.227
2 10.036 13562 393 0.090 0.106
3 12.369 15115860 370710 99.871 99.668
Tota 15135363 37147 1 (W) 0N 100.000
HPLC profile of Sc

S48



S49

O 0O 0O 0O 0O 0O Q0 Q0 oo 9 oo o
288888888888888ssss 8 NS CCEEE s RN R P AR
%Mmmmmmmmwwmwmmwmmwow TP PN S TP NI MU MU NPU SN BN S R NP R T Y O Y n P I S |

LS
Le
o
Lo
5 9
[ N-]
Gy
Lo o
o <
L =
3
Fa o
= wn
L E
3 [a
= >
8 s Z. 20001
8z'/ e
= r e 21001
151 Lo -
8eL R
6eL L PLLL~
or'L 00’k b~
L ) i
i © 9c'8Cl—
8rL [ £06Z)
85, oA
65, le seIgl
8: - —
09 — == %c 99061~
9L = Re0e
292 Wil o
91’8 -_ =001 ® 10e9l—
E& [
A ° 86TLL—
[ & LELy
a8zl

80 70 60 50 40 30 20 10

20
f1 (ppm)

130 10
13C NMR spectra of 6¢

150

170




%T

Measured region for 429.0120 m/z

429.0120 431.0122
100.0-
50.04
432.0155
430.0197
m T T T T T T
429.0 430.0 431.0 432.0 433.0 434.0 435.0 436.0
HRMS spectrum of 6¢
A
1699

75 :

[

| \

(2 \
70{ | g\
|
/

3

65|
4 L’lZ;xrnJ ‘VP;G‘?\R.?HH—Y
60/ \‘»‘Q‘}Grm 8
s N
689 9dcm. 1
762 66cm- 1
55 fomt_
4000 3500 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 6¢

S50



mAU

] o PDA Multi 1
=
1 4
750
500
250
1 @™ - w = -
1 5 o k ;ﬁi g = o =
T TYTT T T T T
——————— T T[T T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area %o Height %
1 1.307 1070 58 0.006 0,006
2 £.720 J66684 17174 1.511 1.842
k] 10.002 16941325 902949 95.981 96.850
4 11.829 415852 10971 2.356 1.177
5 17481 21169 887 0.120 0.095
[3 22.725 1086 70 0.006 0.008
7 28817 2309 123 0.013 0.013
B 31.181 1150 83 0.007 0.009
Total 17650644 932316 100.000 100.000
HPLC profile of 6¢
390 IYB88883R888883339958] i
[ e e I« T S S S N e R N N S
L L i
j 28000
|
| 126000
|
f [ 24000
b 122000
20000
18000
16000
14000
12000
10000
8000
6000
! -4000
[ i J’ 2000
' , 1 Y e\ L0
T T g
8 o083
- ~+«eg +-2000
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)

'"H NMR spectra of 7¢

S51



2200
2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

—181.70
—173.62
—163.75
—155.25
136.35
135.36
134.59
133.60

~123.69
~122.13

-100

130 110 9 80 70 60 50 40 30 20 10 0
1 (ppm)

150

13C NMR spectra of 7¢

Measured region for 396.0885 m/z
396.0885

100.0-

50.0

397.0880
396.7940

39&5‘(} 39&5‘5 39‘7‘0 39‘75 39&‘3‘0 39&‘3‘5 39!‘).0 39§.5 405.0

HRMS spectrum of 7¢

S52



%T

754
70H
651 Vs
//
1657.27am-1 1168, \Eﬁtm 1
&0/ s e
729.19cm-1
1583.06cm-1
551 AN Y
/. N
ok \ 1266 49¢m-1
1544.82an1
501 1492 86cm-1
B P
45
T49.12crg-1
696 0cm-1
40
4000 3500 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 7¢
mAU
1 5 PDA Multi 1
1 g
400
300
200
1004
i a
0 —*
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 2540m 4nin
Peakst Ret. Tiome Area Height Area % Height %
1 5.748 106003 6988 1.110 1471
2 9.305 7354 3068 0.391 0.646
3 10,016 101577 10610 1.063 2234
4 10.731 Q280649 453285 97155 95454
5 19930 26820 921 0281 0194
Todal 9552403 474871 1 (W) (HH LI

HPLC profile of 7¢

S53



-8.12
8.1
8.1
8.10
7.72
7.70
7.70
7.69

L

—6.06

PSP PSp gl e g g 4 26000
\ 124000
. \ 122000
0 J ;s ’ 20000
O‘ : ; | 18000
16000
14000
12000
10000
8000

16000

4000

' |y 2000
I
L . ,0

1.00—

Ll
32
o O

6.34=

4.13<

90 85 80 75 7.0 85 éO 55 50 45 40 35 30 25 20 15

0 05 00 05

—

1 (ppm)

'H NMR spectra of 3d

[ [Te] o o mam =) o w
G © @9 o= AN 8 & - g2 @ 2g
BE € 38 8@ x5z ¢© 3 @ = ¥o 1000
52 T h =ERd T T R AT
1900
o]
. -800
(I
N (0]
600
-500
iy -400
300
. 200
100
o
10 9 8 70 60 50 40 30 20 10 0
f1 (ppm)
13C NMR spectra of 3d

S54



Measured region for 283.1325 m/z

283.1325

100.0-

50.04

284.1350

0 T T T T T T T T
2826 2828 283.0 2832 2834 2836 283.8 2840 2842

T T T
2844 2846 2848

T T T T
2850 2852 2854 28586

967
85

904

85

80

75

%T

70

65

60+

551

HRMS spectrum of 3d

]
23
\

I

N

1556.92cm-1

1631 6TER T 7

1597 70cm-1 /
~ 7

~J V

I Baem-

/

84 0%cm-1

1179.06em-1

772 tem 1

4000 3500

3000 2500 2000 1500
cm-1

IR spectra of 3d

1000

500450

S55



] PDA Multi 1
1 o
750 o
500
250
] 3 §
] o i ]
] g g 3
o L £ T‘“j
—f—T—r——— T —— T
1] 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 3.001 1068 oo 0.007 0.012
2 6.498 37270 2528 0.238 0319
3 11.678 151299 B751 0.967 1.105
4 12.398 15355914 775048 98.108 97911
5 12931 106439 5155 0.680 0.651
Total 15651990 721581 100000 100.000
HPLC profile of 3d
Ne——O Oc-r—O0 COHM @O =@ LW
A e P B o ) MOVOOB~OW S0
00000000 PPN I~ oo —e = ==
e T e 12000
I‘ 11000
g ) 10000
f 0 [f {1 |
P I it |
J | O’ /! [ ] 9000
Br
0 8000
+7000
6000
5000
+4000
3000
i 2000
[l
h 1000
—M 1 * - b i 0
I~ © [=g] 0 © [}
@ 9 =1 = -
== - : : : : . —i iR - ‘ : :
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
1 (ppm)
'H NMR spectra of 6d

S56



(=200 o™ $ o™ M~ o [(=}
& © el € M~~~ NN — P~f~ O I~
e o ¥ 9 99% g o © YO ~ o® 1400
M~ P~ [{=] «) NN ™~ - [=2] N O <M
- = = = = = = <] O N =
[ I | ==l | | | [ B = 1300
i L1200
0}
Cr
B 1000
™ (o]
200
-800
+700
600
500
|
+400
+300
r200
100
+t0
100
170 150 130 110 90 80 70 80 50 40 30 20 10 0
f1 (ppm)
13C NMR spectra of 6d
Measured region for 361.0432 m/z
100.0- 361.0432 363.0426
50.0
362.0462 364.0460
o4 - ‘ m . . ‘ m . ;
360.5 361.0 361.5 362.0 3625 363.0 363.5 364.0 364.5 365.0

HRMS spectrum of 6d




%T

il (29634 @
651
60 gofand ST Bemd
o J 6 07cm-1 >
1633 Faem. o | \\k\
551 o // 14T el \ 1;5433("\—‘
%%DD 3500 2500 2000 1500 1000 500450
cm-1
IR spectra of 6d
mAL
] ] PDA Multi 1
~
. =
400
300
200
100
: : =
4 P~ o
0 ¥ % r-i'&
—— ——— 7
0 5 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
rCan L auc
PDA Chl 254nm 4nm
Peak# Ret. Tirme Area Height Area % Height %
1 13.508 39796 2067 0.331 D454
2 14412 11909002 451282 99 116 90199
3 17.777 63944 1368 0.532 0.301
4 26.784 1160 103 0.010 0,023
5 27.136 1327 107 0011 0,023
Tutal 12015229 454926 1040000 100000
HPLC profile of 6d

S58



8000

7000

6000
5000
4000
3000
2000
1000
0

lo'a
coa
coa
ciaf
cLgl

80'9

e
oLe

86'C

ool
00e

25 15 0.5 -05

35

55

8.5 7.5 6.5

g5

1 (ppm)

'H NMR spectra of 7d

2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100

1000

9z ¢l
l9gL>
b0z~
YR

0022+
geie’

6L°GLL~
$8'9LL"

mwmmr
Fm.mmrww
10051
om.omrkx
ggcel)

9EVGL—
06851 —

66°291—

08941

L

80

20
1 (ppm)

60 50 40 30 20 10 O

70

150 130 110

170

13C NMR spectra of 7d

S59



%T

Measured region for 328.1182 m/z

328.1182
100.04
50.0q
329.1211
T T T A\ T T T T T T T
328.0 328.5 329.0 329.5 330.0 330.5 331.0 3315 332.0 332.5
HRMS spectrum of 7d
: “\ 1699.
0] 28514
85q
601 [
! 841521
B | 125877
e
55 o \
1647 88cm- 1 1 \
/ | 754931
50/ // 1370 d6cm 1
1595h:ISEm;!/ !
l15s7d 1181.95¢m-1
451 1613 26em-1
44‘:)00 3500 2500 2000 1500 1000 500450

IR spectra of 7d

S60



mALU

- [-] PDA Multi 1
1000+ b
750
5004
250+
b =
] e § 58
4 Lt . S
02 i I ;iﬂ
1T T B T
- ———— T
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 0.746 1326 103 0.004 0.010
2 11.883 30500019 1032607 00341 50313
3 17.499 230685 6907 0.748 0.664
4 34.197 1032 16 0.003 0.004
5 34.692 1045 86 0.003 0.008
Total 30824108 1039748 100.000 100000
HPLC profile of 7d
—OO® OM~M~D [Ie] FOU)CDN(D%C)‘— — O DM~ I~
T=03% ©gygQ = comnBLEnY 5096 a G
—_—] [ e A s
il 8500
|
| [ L6000
‘ il 5500
| | ] |
: ‘ : 5000
+4500
14000
13500
3000
2500
| 12000
‘ 11500
I
|
1000
500
II‘_' i L
[=] =] (=] [=>] [(=Np] o
S S = & ¥
xS - e ©
95 8.5 7.5 55 45 35 2.5 1.5 0.5 05
f1 (ppm)
'"H NMR spectra of 3e

S61



_-180.43
~178.17
—166.37

—154.46
133.15

|

130.09
129.99

129.18
—121.56
—112.27
—104.19

32.04
30.34
29.94

}25.89

7

2244

2279

{a]

13.88
13.81

i

900
800
700
600
500
400
300
-200
100

150

Measured region for 311.1637 miz

130 110

1 (ppm)

13C NMR spectra of 3e

9 80 70 60 50

2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000

F-100

100.0

50.0+

311.1637

312.1690

311.0

311.5

T T
312.0 3125 313.0 313.5

T
314.0

T
314.5

T
315.0

T
315.5

HRMS spectrum of 3e

S62



%T

75
__124258cm-
70 1467.37cm-1 ‘ "
138 8aclp-1 -~\\ T— 2
3 “\{Q.U‘m\ y 843 d6cmt
85| If -
| N
~ e
P 1262 24cm-1
604 1629 31em-1
i3] | L
| Ty —
- 1370.68cm-1 \\\\ 7 7T 84em
Lo 1558 56cm-1 178 550m 1
E4000 3500 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 3e
mAL
1 b} PDA Multi 1
L=
500+ @
250
1 -
0 T
— T T 7T — T T 7T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 8.367 34500 2969 0.411 0.537
2 9.082 TI98066 527146 05307 05.285
3 9.727 359347 23115 47282 4178
Total 8192813 553230 1 00000 100000
HPLC profile of 3e

S63



15000
14000

13000

12000

11000
10000
-9000
8000
7000
-6000
5000
4000
-3000
2000
1000

F-1000

16701
1670
<60
€60

192
€92
€92
9L
592
£08
108’
S0’

=

S ee————C——

e e —

== B —

t— ,D

=18'G
Fcla
Fil'e

06’1
MOON

=861
=960

g0 85 80 75 70 65 60 55 50 45 40 35 30 25 20

1.0 05 00

1.5

1 (ppm)

'"H NMR spectra of 6e

900

800

700

800

500

400

300

200

100

el
thFW
orcer
hh.NN%
18'GC
o' 6C
¥eoe
66°LE

LLOEL
mmdmr&
16¥SL—
ceeol—

19ell—
€6'LL1L—

110

130

150

170

13C NMR spectra of 6e

S64



%T

Measured region for 389.0738 m/z

389.0738 391.0739
100.0
50.01
390.0765 392.0756
0 T 7 A\ T y 7 |ﬂ\ T T
388.5 389.0 389.5 390.0 390.5 391.0 3915 392.0 392.5 393.0
HRMS spectrum of 6e
=] Vi N il
701 (28733 1608 GFem.1
2026 701
65{ / d
824 740m-1 /
50, f
780 4cm.1
55 |
|| _12r324ema 645 49cm-1
501 | e
- 1344 85cm e
wasdoemt ' terzan
45 / \
‘/ 1154 13em-1
1598 720m-1 1533 jem1
404
34%00 3500 3000 2500 2000 1500 1000 500450
cm-1

IR spectra of 6e

S65



mAU

1 B PDA Multi 1
d =
"‘[
500+
250
0 rrf—
—————— ————————————————————————————
lh] 5 10 15 20 25 30 a5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.807 73587 3692 0.523 0.63%
z 13519 67171 3471 0.477 0.600
3 14383 13934321 571238 90,000 08762
Total 13075079 578401 100.000 100.000
HPLC profile of 6e
N M~ — VO O00NLW LOAND
=2E885 KRN O3FY 0 0000
€O 0000 MWW NANANN ™= — oo o
“-5:»:% #i_fd L_"hur?( ‘-—-._‘__“\ ‘ LA—.—_,H——H ’6500
' L5000
( [ 15500
|
| £l
| | [ 5000
) H I At J
904
ﬁ“o- L4000
0 [}
~ 3500
3000
2500
2000
1500
L
1000
LJ 1500
| Lo
b, T iy
g8 3 285 &
e ] o N¥= © -500
9.5 8.5 75 6.5 55 45 35 25 1.5 0.5 05
f1 (ppm)
'"H NMR spectra of 7e

S66



(] o [sa Ty O o (o230 Ty
~ & &< gml-n—.r-;%m_h-m OEMOOD OO0
o ~ LNOSD DD O ofNCcOOT ~O i
2 B B3 8883337 c¢ce bt o 3500
e een Al SRS T O ANN ——
T T e Ny s =
"]
. 13000
(X X.
N
e o L 2500
L2000
L1500
I
|\
. 11000
1500
|
Lmdﬂ T e A

130 9 80 70 60 50 40 30 20 10 0

f1 (ppm)
13C NMR spectra of 7e
Measured region for 356.1491 m/z

356.1491
100.04
50.04

357.1540
T T T m T T T T T T T
356.0 356.5 357.0 357.5 358.0 358.5 359.0 359.5 360.0 360.5

HRMS spectrum of 7e

S67



75

=
= 147 92em.1
704 . M
[Ts‘az‘g'/)
651 {
el J//./I 1278 et ’/ 3 782.Mem-1
1850 76em1 i o=
/ 1203 0am.1 1185 B2em-1
55 |596D4/<m-|
l————T5T5%0em1
41000 3500 3000 2500 2000 - 1500 1000 500450
cm-1
IR spectra of 7e
mALl _
10004 g PDA Multi 1
1 L=
750
5001
250
b o™
] - @ -
] : 3 L 2
o !l o {
G T T
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak#® Ret. Time Area Height Area % Height %
1 7164 14783 1196 0.059 0119
2z 8.549 17195 1074 0.069 0.106
3 10,112 24898057 1004457 99.754 99566
4 12.012 29307 2111 0117 0.209
Total 24959342 1008880 1 00000 1000040
HPLC profile of 7e

S68



r14000
13000

12000

F11000
10000
9000
8000
7000
6000
5000
+4000
3000
2000
1000

€09

591
992
191
891

90'8
108
808
608

W
N

0.0

20 1.0

3.0

40
f1 (ppm)

5.0

7.0 6.0

8.0

9.0

'"H NMR spectra of 3f

800
750

700

650
600

550

500

450

400

350

300

250

200

150

100

c6'el
wmnFW
6e'2C
MYNNM
(A4
[AS x4
Z9'6C
95°0¢
243
¥8'1e

eLPOL—
GETH—
8rizl—
£262LF
YE6ZL
S00El]

/
JAN IR
8r¥GL—

9’99 —

cL'8ll~
62081~

LT

30 10

40

50

170

13C NMR spectra of 3f

S69



%T

751

704

651

60

Measured region for 339.1954 m/z

339.1954
100.0
50.01
340.1986
0 T T T + T T T T T T T
339.0 339.5 340.0 340.5 341.0 341.5 3420 342.5 343.0 343.5

HRMS spectrum of 3f

)
L 530 98em-1
20304

\ 1323 84cm-1

jace 6ocm. ! 842.950m.1
N\

|
1261.480m.§ N

\ |
| 1142 53cm-1

1366.10em-1
1627 §1em-1

1180.39em-1

789.22cm-1

97.07emT
1597.0% 1558.19¢m-1

3500 3000 2500 2000 1500 1000 500450
cm-1

IR spectra of 3f

S70



mAU

] 2 PDA Multi 1
o
1 ]
750
500
250
] & =
] 8 5 g
- - - .
0 ' . | 3
—F 1 T T
— T T T T ——
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14219 323563 14677 1348 1.578
2 16.673 23076282 903181 06149 97.000
3 21071 599119 12307 2 496 1.323
4 IR4E2 1487 ] 0.006 0.009
Total 24000451 930250 (LR 10000
HPLC profile of 3f
533 38 TBoBIBF LA BuES B
0w P~ NN NN N = (=N =N o))
=] - et i
i . 5500
|
(J i 15000
|
f i il 4500
o T
] J /) | 1] |
C0)
Br
0 3500
13000
2500
2000
1500
IR 11000
|
| 500
LL ) "T'T”"s rL“*—-D
M~ = o~ o=k~ o
2R S o Son ©
(=] ™~ N ~— N < © (=]
85 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
'"H NMR spectra of 6f

S71



gﬁ &5 8 2 KEE N & =} O~ 0OMNNO 3
e o s 9 228 5 o o BNIFTORA=FT O DX
P~ P~ (=} © NN N — [=>] T OMOONN «C ™M
p— ==t — —_—— = = D OMOONNNNN ——
[ [ ——=ml | e 4000
f 3500
0
o 3000
2500
' 2000
| 1 1 l
1500
1000
500
-0

150 130 110 9 80 70 60 50 40 30 20 10 0

f1 (ppm)
13C NMR spectra of 6f
Measured region for 417.1065 m/z
417.1065
100.0 419.1046
50.04
418.1115 420.1093
0 T T |/!\ T T T .A\ T T T
417.0 417.5 418.0 418.5 419.0 419.5 420.0 420.5 421.0 421.5

HRMS spectrum of 6f

S72



f
7 | s
65 //' |
o J gl
s 601 @ 1ozt 782 15¢m-1
o) et e =
2 | e T s.siu'{;’mw 7351
451 \ —
\ ™ i
401 \\ i 1348580 n\ﬁ\
35 Bt = \\, 1783601
30 527.01 1 et
3000 3500 3000 2500 2000 1500 1000 500450
cm-1
IR spectra of 6f
mAL
1 PDA Multi 1
500+ E
] 2
400}
300
200
100+
] g 8 g
'D: *r“r fﬂr L T
—7 77T
0 20 30 40 50
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.585 REO10 4421 0.655 0.839
2 13.708 104952 5251 0.774 0,997
3 15.168 12922513 510321 05250 096.877
4 22833 450496 6777 3321 1.287
Total 13566881 526771 100000 100000
HPLC profile of 6f

S73



8 8 8 8 8 8 8 o S
REREERERRRERREER N
980
880y
060 s uTso
- —— — yi8
8E'L7 et
ﬁrﬁ ~oge
|
99’/
1T = F
ST —— 86t
1! u
—
3 §
@ =o
O =]
/
108,
£0'8
Ewk
118 e /00
€18 - ~00T
g
51'g]
s1g!

7.0 6.0 50 40 30 20 10 0.0
1 (ppm)

80

9.0

'"H NMR spectra of 7f

30000
28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

-6000

4000

2000

roel
_.w..w_.y.

LL FNN

26’1l
L1'SC
95'9¢

Gl RZ

[A4T4
£¥ 0E
96'0¢

€CSHL~
9L 91"
65°8C1

Ja4dsrA®
£L'6C _.W
80'0cL
£6°¢E _‘%
c9'5el

eFrSl—
18851 —

167291~

SL9LL—

110

130

150

170

13C NMR spectra of 7f

S74



%T

Measured region for 384.1791 m/z

384.1791
100.0-
50.04
385.1831
[s; T T T T T T T T T T
384.0 384.5 385.0 385.5 386.0 386.5 387.0 387.5 388.0 388.5
HRMS spectrum of 7f
/ | 708, f6em-1
/ 842 30cm-1
'\ Bﬁ‘?sm.a
/ .
g \ 1 Ban 1| e
- / v \ e
P o R \ 1103 B2em-1
a0l 1644 86am-1 1457 68cm-1 N fid "x(m
\
1534 32cm-1 1502.19am-1
23 - 3
4000 3500 3000 2500 1500 1000 500450

cm-1

IR spectra of 7f

S75



mAL

B w PDA Muilti 1
400+ =
3004
200
100
4 L
] > & & 2 8
4 & =1 o o -
0 i~ i il 4 F §
] L L :
— T — ;
0 5 10 15 20 25 30 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254am dmm
Peak# Ret. Time Area Height Area % Height %
1 7910 6217 517 0.040 0.124
2 10.082 10623 609 0.068 0168
3 12.677 25825 1694 0.165 0.407
4 15175 15621447 413022 09 685 90105
5 19.152 785 116 0.005 0.028
6 21.020 5910 325 0.038 0.078
Tola 15670806 416373 100000 100.000
HPLC profile of 7f
nomo [{=} —OO0O0OMNMIM~— —OMT NO
SRR S ARROOCEOE HNNNNS 22000
P~~~ [(=} NN ANANNANNANN =~ v~
— I e e [ 21000
\; 20000
i ‘ 19000
i ‘ (18000
f ; lJ I‘ 17000
| I I 16000
(15000
114000
13000
-12000
111000
10000
19000
18000
7000
16000
+5000
) 4000
13000
‘ +2000
Agj L L1000
'T:,, R 5 a i o SIS e N L ,0
g g g8 g2 e
= — [N K [ekae) ~-2000
2.0 8.0 7.0 6. 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
1 (ppm)
'"H NMR spectra of 13

S76



B8 g 5 shE - BE §§ ee8 88y 7500
2 L 0nE e O Qan 3o
FOTHR T G T T e 17000
8500
0 6000
. L6500
L5000
. 4500
L4000
13500
3000
2500
L2000
. , L1500
' 1000
T 500
ye———— o
L-500
a0 150 130 M0 90 8 70 60 50 40 30 20 10 10
1 (ppm)
13C NMR spectra of 13
Measured region for 291.0832 m/z
0 291.0832
50.0
292.0862
¢ 291.0 291.5 292.0 292.5 293.0 293.5 294.0 '

HRMS spectrum of 13

S77




3500

3000

2500

2000

1275

1500

500

R (em-1)
IR spectra of 13
mALl
TEIH B POuA Multi 1
4 “w
500 |
250 ||
4 a f &
i s |1 4
o & R ! s = i
— T T — T T R — T
D 5 10 15 20 30
min
1 PDA Multi 1/254nm 4nm
PeakTshle
FDA Chl 254am 4mm
Peak# Bet. Time Area Heizht Area %o Height s
1 0.507 11074 515 0.058 0.070
2 11.457 18005408 731921 00000 L0870
3 17.262 Te26 430 0.042 0.080
Tozal 19015500 732875 100000 100.000
HPLC profile of 13

S78



7500
7000
6500
6000
5500

5000

4500

4000

3500

3000

2500

2000

1500

1000
500

-500

=80

=001

7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
1 (ppm)

8.0

9.0

'H NMR spectra of 14

60°001L—

89 LL—

¢96LLF
90021
92'0T L
80°cZl
98'GCL

oYl
U
80551~
o895 Q
£c001

0ccll—
18°GLL"

1 (ppsl

13C NMR spectra of 14

S79



Measured region for 368.9944 m/z

368.9944 370.9920

100.0

50.01 ‘ ‘

‘ ‘ 369.9981 ‘ ‘

|

371.9945

ﬂ\ |'| |

0 = |‘ e —~ ; A E—— i = -~ g s 38 = S —————
3685  369.0 3695  370.0 3705 371.0 3715 3720 3725 3730 3735  374.0
HRMS spectrum of 14
o E g g
= % -
3] s = L
N LR = “aie 3
zné A 3 - g
0l A g
’ SEbﬂ ’ Sﬂlﬂﬂ ’ Zﬁhﬂ ’ Zﬂbﬂ 15Iﬂﬂ WUhU Sﬂlﬂ
R (em-1)

IR spectra of 14

S80




E-:":l—_ fﬁ PDA Multi 1
4 |Iﬂ
750 |
500
250+ II
- - |
L Ej B | i
i g = I"-..I-
0 iy iy — — —
— — — — — — ,
1] 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 2540m 4nm
Peaks Fet Time Area Height ATea %a Height %
1 9.327 199881 5133 0.526 0524
7 10.5067 20355 3021 0235 0383
3 12092 37692841 FEEET O0.238 00 083
Total 3TPE2083 008474 100.000 100.000
HPLC profile of 14
W 0w 3 oM D DOONDW A OCOH—D
NI A= 0 ~NRO NN
M~~~ [Te] L lr} N T e 14000
— | ~ [t e
| | +13000
| I‘ [f 12000
Il [
( Q 0 I‘ (| \ " |‘| +11000
_"‘ | " -‘ | | I F10000
19000
8000
7000
6000
5000
+4000
‘ 0 3000
‘ ‘ M -2000
] ]
‘ J‘ Jl f‘A ‘““H \ 1000
|
J\_,JL I - kql - ¥ l\u._, L_ )
oy i £} N i Y T,
& 8 g 537 88 K3 1000
— — <+ o <o e
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 1.0
f1 (ppm)
"H NMR spectra of 16a

S81



DO <N O 0 e Yo o
H® Ny = & one 3 = T 8 8592383
D~ [To]Te SRR o M o] OWN~ - o @O o oW
S gL oF oHE oo 5 & Raseged 50000
N =1 | ~~I I I I == =
45000
0 40000
N 0 I
O’ 35000
F
SO . 30000
25000
20000
| | i 15000
10000
]
‘ ‘ | ! ‘ 5000
| [
| )
|| ‘HI Wil I J {0 |
-5000
190 170 150 130 110 9 80 70 80 50 40 30 20 10 O
1 (ppm)
13C NMR spectra of 16a
Measured region for 358.1465 m/z
358.1465
100.0q
50.0+
359.1489
o T T T T T | FFe s T T T T T T T T T T | T T T T T T T T T
358.0 358.5 359.0 359.5 360.0 360.5 361.0 361.5

HRMS spectrum of 16a

S82



2750

956

HPLC profile of 16a

i & g = I g dz
B 501 3 g A g 3
I i - 8 s o
k] s W = " z EEE
* w0l 2 L E ‘ = L
304 R g g T -
20‘5 55 E =
10! g = - 8
’ 3560 ) ]nﬁu ’ 25;]0 ’ ’ ZUéﬂ ' 1560 ' ’ W;)U ’ ’ 50.0
BB (1)
IR spectra of 16a
mALl
b B PDA Multi 1
4 | -
50+ ||
500+ |
250+ |
] |
T ™~
] s || H
il T (S i ¥ S ST et
— T T — T —T T T
0 5 10 15 20 25
min
1 PDA Muki 1/254nm 4nm
PeakTakle
FDA Chl 254om 4nm
Peaks Fet. Time Area Height Area % Heaight %s
1 9.323 ] 2077 0.385 0321
2 11.927 914385 08.340 98.631
3 25.552 o716 1.275 1.048
Totzl] 9IT0RE 106004040 100000

S83



30000

25000

20000

15000

10000

5000

O <t ~ -0 WL OO OWWOWN—D
M~~~ (=] OO NN OO ODNNANN~—
o [Tv] [ R I ] NN = = — 17000
St | ~ T
L 16000
| [ \ 15000
[
T::::] 2 ol | 14000
" 0 ! | “ 13000
| |
; e ! 12000
.
" 11000
10000
15000
8000
17000
16000
5000
4000
‘ 3000
| 2000
=t Mt e e S e e - -0
0 [} ¥ B e
< 8 = 823 3 1000
-~ i <+ <+ oON N
00 80 80 70 60 50 40 30 20 10 00 10
1 (ppm)
'"H NMR spectra of 16b
<D Q [=>]Te] [=> I [ o> B w) B Y w
X I R Enef @ @ @ QAP I
@~ gs o 3 O =0 — o © = QU QW
[ [{=]Te] [I'e] NN = — (=] [(s] Q = N
il Wege  mu e _——— = - @ I SN — —
T [afRiere % | T
0’/&\1 o
= Uy
.
., -0
diin 1 ‘n‘ o 4 "quﬂﬂh«d-nww’ wivamitrpobruvtoa g
190 170 150 130 110 90 80 70 B0 50 40 30 20 10 O

1 (ppm)
I3C NMR spectra of 16b

S84



Measured region for 380.1254 m/z

100.04

380.1254

381.1289

380.0

'380.5

381.0 ‘3815

382.0

HRMS spectrum of 16b

%iEIR

3374

3500

3251

3053

2974

3000

2922

2861

2500 2000
HE (em-1)

1695

11800

1548

1564

1500

1459

1311

1370

1204
1236

1165

1208

118

1137

104772

1066’
1008

981

1000

930

862

891

805

770

700

630

562

562

516

500

468

428

IR spectra of 16b

S85



mAll

] o FDA Multi 1
[ =4
750 |'|=
500 |
250 |
i . |
_ ; 4|
———7——TT 77— ————TT 7
i 5 10 15 20
min
1 PDA Muki 1/254nm 4nm
PeakTable
PDA Chl 254nm 4om
Peaks Fet, Time ATea Heizht Area %o Height %
1 0.454 304640 B30T 147 1.052
1 10.358 181746 2308 0.802 1078
3 11762 1008086 TO0R02 97 602 07570
Tou] 21505472 817208 100,000 100.000
HPLC profile of 16b
© @ 3;1*:“’7.‘90.@‘5! NANNN =
£ i sndaside ST
7 | S Sl = | 10000
|
| 9000
|
\ - 8000
|
7000
6000
5000
| 4000
3000
2000
i : ' ‘ -1000
| | . PV §
JUL?_J U Y _J SN - o
i ¥ p Hr b
= 8 B 25 o
— 2 2 b (2]
8.0 76 7.0 65 60 bbb 5:0 45 40 3.; 30 25 20 15 10 05 00 -1.0
f1 (ppm)
'"H NMR spectra of 16¢

S86



F17000

o N =M~ [seles] o o
] N ¥ 0 o & R 3 09 ~Ta
o © woNo o o = R ] 3 DO —nO | 16000
(== © W < o N — o@ Qo M WO N
— - - = - - =3 < NN =
| (B <3t | Il | N | N | 15000
14000
(0]
. o +13000
OO 12000
F 11000
Sy 110000
8000
~8000
7000
6000
~5000
! 4000
3000
2000
1000
0
-1000
190 170 150 130 110 9 80 70 60 50 40 30 20 10
1 (ppm)
13C NMR spectra of 16¢
Measured region for 344.1671 m/z
344.1671
100.0
50.04
345.1698
G T el ¥ ¥ % T ¥ L T | B T LS T ) 3 Y T = ¥ T T T T ¥
344.0 344.5 345.0 3455 346.0 346.5 347.0 3475

HRMS spectrum of 16¢

S87




BO%
sué g 5 7
?ué B3 g
i 50’5 g 2 : s
o | T I g | =
Lz i
Z any c 8 3
30‘2 a § s =
0l o o . . . .
3500 3000 2500 2000 1500 1000 500
0 em-1)
IR spectra of 16¢
mALl
E <] POA Multi 1
] b
750+ |
500+ |
250 |
] I
| s
] g ||
T T T T I T T T I T T T T I T T T T I T T T T I T T T I
D 5 10 15 20 25
mim
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Bet Time Arsa Height Area %a Height %
1 0.402 045 208 0.033 0.034
2 12.142 27365626 8B1221 °0.837 09827
3 22.258 26358 BE6E 0.09§ 0.098
4 24.251 0484 366 0.035 0.041
Totall 27410415 882823 100 004 100.000

HPLC profile of 16¢

S88



o o o o o o o

[=] [=] [=] [=] o [=] [=] [=]

(=) [Ys) oQ uw o uwn o (]

bl o @ o o 5 i o0 2
LT - o '
G | - F85'9
oz— "
€92~
6927
29e— =

O
186— J FOO'L
|ﬂ\\

1G1— £80'L

-0.5

-1.5

85 75 6.5 55 4.5 3.5 2.5 15 0.5

9.5

1 (ppm)

"H NMR spectra of 16d

900

800

700

600
r500

400

300

r200

r100

S5Zh
S PL—
6012
mm.mmw
StsT

1505—

SO'10L—
68011
vm._._.—W

76—
oLigh—
LV bEL

et
661
eeesl—

or'99l—

eLLLL~
S8°08L~

0

10

9 80 70 60 50 40 30 20

180 130 110
f1 (ppm)
I3C NMR spectra of 16d

170

190

S89



Measured region for 342.1511 m/z

3421511
100.04 |
\
[
|
I
|
[l
50.0q | |
|
| 343.1541
i |
|
0 ", l'h — : / H\ : ‘ : ‘ :
342.0 342.5 343.0 3435 344.0 344.5 345.0 3455

HRMS spectrum of 16d

%I

3500

1274

1210

1226

3000 2500 2000
R (em-1)

1000 500

IR spectra of 16d

S90



mAL

i @ PDA Multi 1
J |=
750 |
500+ |
250+ ||
1 | o
. g5 | | 85
4 =T 1 P
o L - - 3
— . — — — , . ,
0 5 10 15 20 25
mim
1 PDA Muki 1/254nm 4nm
PeakTahble
PDA Chl 254mm 4nm
Peak® | Fes Time Area Heizht Area % Heirht %
1 8.768 3507 208 0.015 0.033
pl R BEEE] 322 AT 0038
3 9351 16064 605 0066 0.077
1 0403 10608 615 0.0 0.068
5 11553 74094837 BESE14 90.733 09,656
8 17333 156 18 0.001 0005
7 17.976 31832 1112 0.132 0.124
Total 24159536 BRED04 100.000 100000
HPLC profile of 16d
SR 38 ®Nx 5888388
M~ I~ K] NN o —— —
N2 2 e L4000
|
( |
f | 1 3500
[ ]
o ]
/ | 1 +3000
L2500
12000
11500
‘ I
" ' L1000
1 ‘ ‘ ﬁ 500
‘ Ll |
e N L )K\_.,l k\___,J \\M g 0
T Uy Al Pt ]
o wn o™ 3 el sr N o]
< @ N N NDO
=iy : ; = . . : . g : . <+ i <t I(\l NI(".! o . i .
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 1.0
f1 (ppm)
'"H NMR spectra of 17

S91



3500

-3000

2500

2000

1500

1000

80°ClA
om.w_.W
6l
[4=1 _‘Num

o 1T
98'¢d

mw.mL

6515
€9 _.mv.

946

rell—

LEICL
67'1Z1
02'€C -
9g'ect
8r'GclL
G6°1S1 /
TN IR
€465 —
S9'191—

tresll—
e9iLl—

0

9 80 70 60 50 40 30 20 10

150 130 110
1 (ppm)
13C NMR spectra of 17

170

190

(wdd) 1y

(=] [=] (=] (=] [=] (=]
o (=] [=] (=] o [ = (3] o [=)
b N I A LR o il Ml R AT
-
- =5
p——— -
- -
- =
-
- - o -
-
=
== o -
=
-
- -

30 20 1.0 0.0

4.0
f2 (ppm)

6.0 50
HMBC spectra of 17

7.0

8.0

S92



f1 (ppm)

16

17

18

19

L20
L/0\ 21
N -22
ﬁ-f’/\':f‘. 7 \\\ 123
©) O/
|@ 2:

N Lo7

28

29

30

31

32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
f2 (ppm)

HMQC spectra of 17

]
O 19 NOESY
e
F Br
N L

) ;
§. g
? i K
’ -2
) Jreaz L3
ﬂ B -
: §
i 4 =
¢ h
; T
i 5
:
T 6
4
I
i 7
{3.24,7.79 ;
\ S
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f2 (ppm)
NOESY spectra of 17

S93



Measured region for 434.0770 m/z
434.0770 436.0750
100.04
50.0
435.0795 437.0777
4340 4345 4350 4355 4360 4365 4370 4375 4380 4385  439.0
HRMS spectrum of 17
I‘ | Bk
i i S 3 o
2 ANE N EHIS R
* : 2 g 5l
20'? i % 2 ‘; > & = R
104 Vs 8 h: H
-10.: s . : g = 3 3 2 s - ‘2 - 2 ;
3500 3000 2500 2000 1500 1000 500
BH (em-1)

IR spectra of 17

S94



mALl

] 5 FDA Multi 1
D00+ |1§
750 |
500+ ||
250+ ||
] 2 B " o
. B E\ 2
] =) -
o =, W ol . o ol
— — —— ] — ——
0 5 10 15 20 25
min
1 PDA Muki 1/254nm 4nm
PeakTable
PO Chl 2549mm dnm
Deak® | Fet Time Ares Height Atea % THeight
1 D658 86135 4116 0124 0391
3 10.159 60648 13108 U881 1343
3 11488 47886 25 0.162 0.002
] 12030 T01E0400 1034505 T8.672 B354
5 18611 013 EST] 0.020 0041
& 23.141 10421 504 0035 0.057
Tot] 30571421 1052868 100.000 100.000
HPLC profile of 17

S95



