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R (400ﬁ?¥0¢‘f‘.17 =8.00 (m, 1H), 7.50 = 7.36 (m, 1H), 7.27 = 7.10 (m, 2H), 250 (d,

0.6 Hz, 3H), 2.17 (d= 0.7 Hz, 3H), 1.66 (s, 10H).
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"H NMR (400 MHz, CDEB 8.11 — 8.05 (m, 1H), 7.44 - 7.38 (m, 1H), 7.23 — 7,10 (m, 2H), 6.30 (s,
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"H NMR (400 MHz, CDE6 7.12 (td,/= 7.7, 1.3 Hz, 1H), 7.02 (k= 7.3, 0.8 Hz, 1H), 6.73 (= 7.4, 0.9 Hz, 1H), 6.45 e 7.8 Hz, 1H), 4.60 (s, LH), 3.06 (s, 3H), 2.94 (s, 3H), 2.754dd,
17.1, 0.5 Hz, 1H), 2.53 (db= 17.1, 0.7 Hz, 1H), 1.43 (s, 3H).
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"H NMR (400 MHz, CDE5 7.17 (td/ = 7.7, 1.1 Hz, 1H), 7.06.§ds 7.3 Hz, 1H), 6.80 &= 7.4 Hz, 1H), 6.50 (4= 7.8 Hz, 1H), 5.52 (s, 1H), 3.00 (s, 3H), 2.964d17.7 Hz, 1H), 2.79 (4,
= 17.7 Hz, 1H), 145 (s, 3H).
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"H NMR (400 MHz, CDE$ 8.10 (dJ = 6.6 Hz, 1H), 7.48 (d= 7.6 Hz, 1H), 7.34 (s, 1H), 7.32 — 7.26
(m, 1H), 7.26 — 7.19 (m, 1H), 2.25/¢d,1.3 Hz, 3H), 1.65 (s, 10H).
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3-methyl-5-methoxy-indol'(HS21) ';; J j’ ppi

"H NMR (400 MHz, CDE$ 7.78 (s, 1H), 721 (d= 8.7 Hz, 1H), 6.99 (= 2.4 Hz, 1H), 6.93 (s,
1H), 6.83 (ddJ = 8.7, 2.4 Hz, 1H), 3.86 (s, 1H), 2.29 (s, 1H).
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'H NMR (400 MHz, CD@6 7.50 — 7.44 (m, 2H), 7.38 — 7.33 (m, 4H), 6.28@.0 Hz, 1H), 5.52 (s, 1H), 5.46/69.3 Hz, 1H), 4.91 (d= 10.6 Hz, 1H), 428 — 3.98 (m, SH), 3.84 — 3.73 (m, 2H),

3.69 — 3.54 (m, 1H), 2.69 gz 7.5 Hz, 2H), 1.36 (s, 3H), 1.23/¢¢, 7.5 Hz, SH).
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"H NMR (400 MHz, CDE5 7.46 — 7.41 (m, 1H), 7.36 — 7.32 (m, 1H), 6.014d.3 Hz, 1H), 5.51 (s, 1H), 5.32 (i 7.6, 3.2 Hz, 1H), 4.39 (kb= 10.2, 5.0 Hz, 1H), 4.16 (dd= 7.4, 3.2 Hz,
1H), 4.09 (s, 1H), 3.84 (ddi= 9.8, 7.7 Hz, 1H), 3.75 (& 9.6. 5.0 Hz, 1H), 3.63.{&= 10.0 Hz, 1H), 1.53 (s, 1H).
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"H NMR (400 MHz, CDEB 7.48 — 7.40 (m, 1H), 7.38 — 7.30 (m, 2H), 6.404@.1 Hz, 1H)(Ap5’53 (s, 1H), 5.476,9.3 Hz, 1H), 4.91 (= 10.6 Hz, 1H), 4.37 (df= 10.6, 4.9 Hz, 1H), 426 —
4.15 (m, 1H), 4.13 - 4.00 (m, 1H), 3.7819.6 Hz, 1H), 3.66 — 3.57 (m, 1H), 3.44 — 3.33 (m, 2H), 2.76 - 2.63 (m, 1H), 1.35 (s, 1M} L34z, 2H).
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'H NMR (400 MHz, CDE6 7.47 - 7.41 (m, 1H), 7.37 - 7.30 (m, 2H), 6.00d.3 Hz, 1H), 5.50 (s, 1H), 5.34 (et 7.6, 3.1 Hz, 1H), 4.38 (kb= 102, 5.0 Hz, 1H), 4.16 (dd= 7.3, 3.1 Hz,
1H), 4.08 (s, 1H), 3.83 (dd= 9.7, 7.7 Hz, 1H), 3.75 (ddki= 14.8, 10.0, 5.1 Hz, 1H), 3.62&,10.0 Hz, 1H), 3.43 (s, 2H), 1.53 (s, 1H)
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11.1 Hz, 1H), 4.70 (@= 10.5 Hz, 1H), 4.52 (= 11.1 Hz, 1H), 4.35 (db= 10.4, 5.1 Hz, 1H), 4.23 3500
(td,J=10.1, 2.9 Hz, 1H), 4.04 ({ds 10.0, 5.2 Hz, 1H), 3.94/¢t 2.3 Hz, 1H), 3.73 (= 10.4 Hz,
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"H NMR (400 MHz, DMS®)7.48 — 7.19 (m, 1H), 5.78 {ds 6.7 Hz, 1H), 5.68|(s, 1H), 4.64/(¢;
12.3 Hz, 1H), 4.53 (= 12.3 Hz, 1H), 430 (d= 10.1, 5.4 Hz, 1H), 421 (fds 9.8, 5.5 Hz, 1H),
4.08 (ddJ = 6.7, 5.2 Hz, 1H), 3.97 (dds 5.1, 2.1 Hz, 1H),,3.77 ( .4, 2.1 Hz, 1H), 3.69Jt
10.2 Hz, 14{)?1,21 (s, 1H). AT %
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"H NMR (400 MHz, CD§'6 8,06 - 7.97 (m, 1H), 7.56 (ddd= 7.1, 2.5, 1.3 Hz, 1H), 7.42/¢ 7.7 Hz, 1H),

7.32— 727 (m, 1H), 7.26 — 7.19 (m, 1H), 6.655®.9 Hz, 1H), 5.88 fi= 2.6 Hz, 1H), 5.53 (s, 1H), 4.85/(d,

=10.6 Hz, 1H), 4.39 (dddi= 10:4, 6.1, 3.0 Hz, 1H), 4.13 =4.01 (m, 1H), 3.90 = 3.71 (m, 1H), 2167 \@d}, 2200
7.4 Hz, 1H), 2.53 (dd.= 12.4, 7.5 Hz, 1H), 1.31 (s, 1H), 1.1Z7.5 Iz, 1H)
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'H NMR (400 MHz, CD§’5 8.02 — 7.93 (m, 1H), 7.58 — 7.50
(m, 1H), 7.48 — 7.34 (m, 1H), 7.35 — 7.25 (m, 1H), 5.83<(dd,
5.7, 2.4 Hz, 1H), 5.78 (b= 6.8 Hz, 1H), 5.57 (s, 1H), 4.43 (dd,
J=10.5, 5.4 Hz, 1H), 4.33 dd 9.9, 5.3 Hz, 1H), 4.12 (dd=
6.7, 5.8 Hz, 1H), 3.82 — 3.70 (m, 1H), 0.91 (s, 1H).
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Hz, 1H), 4.36 (s, 1H), 435 (s, 1H), 4.34 — 4.24 (m, H), 4 K95 Hz, 1H), 3.87 — 3.64 (m, 2H), 3.63
(s, 1H), 3.54 — 3.40 (m, 1H), 2.77 — 2.63 (m, 1H), 1 4=(0).7 Hz, 1H), 1.25 {t= 7.4 Hz, 3H). L 1700
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180 170 160 150 140 130 120 110
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38 b3 TRRMANINNARESBITATREBBIGR i
&3 & R R R N B o b el e B Li100
\/ | LSS N e
1000
900
/ f / / 800
700
A (m) G (dd)
7.42 3.79 600
B (M) D (s) F (dd)|| H (s) (s)
238 551 3.86 || 1.58 51 L 5g0
HAEH | H HH
439 3.44
' 400
11
300
]
|
| 200
| |
100
J U 1 W | L L Lo
Th P P FERE THEE 5
+ 0 — — N NN ~N o= w
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
7.6 74 7.2 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14
ppm
‘II NMR (400 MHz, CD¢b 7.47 — 7.38 (m, 1H), 7.37 — 7.29 (m, 1H), 5.98<(d.7 Hz, 1H), 5.51 (s, 1H), 4.39/(d, 16.4 Hz, 1H), 4.37 — 4.34 (m, 1H), 4.31+d16.4 Hz, 1H), 4.22 (db= 7.7,
3.4 Hz, 1H), 3.86 (dd=10.8, 6.1 Hz, 1H), 3.79 (dds 7.9, 3.5 Hz, 1H), 3.68 — 3.61 (m, 1H), 3.58 (s, 1H), 1.51 (s, 1H).
GACLZ3E) & 888 S 23 g8 LRR 7 8 8 2
GA26( 8 g Q88 g 88 RS 885 @ @ a a
Vil Y& | N Il N 2500
2000
1500
1000
500
[
Ll ] 1“ ‘ L L L | ] ‘
b A AR MMM ST PR I

T T T T T T T T T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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H-NMR

—

479
~-476
4
4
4
4
4
4

/

G (d)
7

=1

"H NMR (400 MHz, CDE® 8.19 (s, 1H), 7.42 — 7.35 (m, 2H), 7.34 —
728 (m, 3H), 6.72 = 8.6 Hz, TH), 5.66 fi= 2.5 Hz, TH), 5.54 (s,
1H), 4.77 (d/ = 10.6 Hz, 1H), 4.36 (dl= 9.5, 4.1 Hz, 1H), 4.34 — 4.28
(m, 1H), 3.92 (td;= 9.9, 4.9 Hz, 1H), 3.77 (d& 20.6, 6.4 Hz, 2H), 2.78
—2.63 (m, 2H), 1.43 (s, 3H). 1.27¢t 7.4 Hz, 3H).

/

/

N m)| [ M ()
431 | 392
H (dd) 1(dt)
436 3.7 1
=] ——

1.43
128
127
1.25

E ©
1)

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

I
g &5 P Ld Ty
T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 3.0 2.5 2.0 1.5
C-NMR

GACL044] N 2 BERIRLIY B N oo — o o o
Ghd4 formylbisarild & E 5 RRES 28 &2

| | | Nw=" | | N \l/ Y \/

190

180

170

160

150

140

130

120

110

100
f1 (ppm)

4000

3500

3000

2500

2000

1500

1000

500
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GAHASSB B €9 2R BHARNRH S&RBBBBY BeRRARARR RIIW/WAANN BBBR BQ 11000
> R G B uhd o i L o o o S an
Gash in RCOEGTITEE 2 2 VS | LS\ ST TV W
]H NMR (400 MHz, MeOB)8.18 (s, 1H), 7.50 — 7.42 (m, 2H), 7.39 — 7.29 (m, 4H), 359 6d7 t10000
Hz, 1H), 5.70 (s, 1H), 5.63 (dds 5.3, 2.1 Hz, 1H), 4.87 (s, 4H), 4.47 — 4.35 (m, IH), 4.29dd..0,
5.4 Hz, 2H), 3.97 (dd,= 9.4, 2.3 Hz, 1H), 3.804t 10.2 Hz, 1H), 1.52 (s, 3H).
9000
| [ I
7000
6000
C (m) F (dd) I(dd)  |K(t)
7.34 5.63 4.29 3.80
A(s) B (m) D (d)| E (5) G (s) H (m)[ | (dd) L(s) 5000
18 7 5,99/ 5.70 87 4.38] | 3.97 52
Gal HH H —— H
4000
3000
2000
| 1000
I f | |
il 0ol JL |
Lk 1 JALAW Fo
x s PR T % T 1000
o~ N o~ o~ o~ o ~N o NN <« ©
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)
GACLS8C) & B 898LT8R 53 Suexn o @ 1900
GAS5 f MeOH-d4211,8mg 88 BURANARA g8 SEUIT g By
| | N N il NS | | 1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100
Fo
F-100
F-200

170 160 150 140 130 120 110
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H-NMR

GBRFERA LR AN AL IYnARARNNIN AN AN aRBRRITTIRARNNREE858I8RERINREBLBEBRRBRABRARIHI | 101
N TR AN INAINININ AN AN R T I i i i A ASASASAEARA SASASAEAENI ARAR sl
4 e e = Nt — N
2600
i 2400
H NMR (400 MHz, CD¢6 8.06 — 7.97 (m, 1H), 7.56 (ddds 7.1,
25, 1.3 Hz, 1H), 7.42 §t= 7.7 Hz, 1H), 7.32 — 7.27 (m, 1H)/7.26 —
7.19 (m, 1H), 6.65 (= 8.9 Hz, 1H), 5.88 fl= 2.6 Hz, 1H), $.53 (s, 12200
1H), 4.85 (d/ = 10.6 Hz, 1H), 4.39 (ddd= 10.4, 6.1, 3.0 Hz| 1H),
13— 4.01 (m, 1HY, 3.80 - 371 (m, 1H), 2.67/(dd2.4, 7.4/ Hz, 1H), | 2000
2.53 (dqJ = 12.4, 7|5 Hz, 1H), 1.31 (s, 1H), 1/12%t7.5 Hz| 1H).
1800
1600
G (ddd) D (dq) H (s)
4.39 2.67 131fj 1400
1(s) C (dg) ®)
Ess 253 12| 1200
H T
1000
‘ 800
|
600
T L 400
11 (I
200
| ' | L
L W -0
-200
% E1E1Y £ E 2 & 4 5 % 3L & L
< SRR ~ N N N < P2 < ISR s s | 400
T 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 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
GACL28F) ! R RITRABYRRHSRERBIA2]1A ® SNALZY BINLK 2T8aRT®
A28 (3.4 sl 400M¥E3 Y gRAARALARAAARAARAARAS FECEESE b ki 5000
| | T ———————— | [ e e N =~ N=
4500
4000
3500
3000
2500
2000
1500
1000
‘\
‘ 500
|
| ‘ | ‘]\ ‘ ‘ ‘ I n ]
|
| l i LIl | ll ! ol ﬂ ol Lo

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
230 220 210 200 190 180 170 160 150 140 130 120 f11(10 )100 9 80 70 60 50 40 30 20 10 0 -10
ppm
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GRRAALITARERRARIIAY 8% 3 TRARRKANTN RAKINNRBEIBIISRARRNART a
= pd RN -t Sl uchebu o dud O oo pa b g ot B
- AEEGSS A SAAIIAI AR AR T 10000
9000
'H NMR (400 MHz, CD@5 7.51 — 7.42 (m, 1H), 7.39 - 7.30 (m,
1H), 5.79 (d/ = 6.5 Hz, 1H), 5.53 (s, 1H), 4.41 — 4.33 (m, 1H), 3.93 L8000
(dd,J = 6.5, 5.1 Hz, 1H), 3.74 (dd= 5.0, 2.1 Hz, 1H), 3.70 — 3.52
(m, 1H), 3.47 (s, 1H), 1.59 (s, AH).
/ [ / / 7000
6000
5000
A(s)
159) L4000
3000
2000
1000
|
1 A Fo
-1000
iE oy T T :
2R s 2 : 2 223 2
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
76 7.4 7.2 7.0 68 6.6 6.4 62 60 58 56 54 52 50 48 é& 4; 42 40 3.8 3.6 3.4 32 3.0 28 2.6 24 22 20 18 16
ppm
GACL3ZC) RN =ag 23 385 & RYF 5 o [ 12000
GA32 Hgand (methoxy) saule 5 &8 gg RRR @ daa g 3
| | Y4 I V| \War | |
11000
10000
9000
8000
7000
6000
5000
4000
3000
I
2000
o | SN ‘ 1000
| L l ) T |
ik ) l 1 . L L ln ] . L nn Lo
-1000

T T T T T T T T T T T T T T T T T

170 160 150 140 130 120 110 100 90
f1 (ppm)
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H-NMR

AR 3 8 & BN BHARA FROTRERRBE NRREBBS LD 5 6000
% BE BUANNISALRERRAMARRESEE B RER :
GAR| RIG-DMB Binid 1 VA SOPS RIS P G S P
5500
'H NMR (400 MHz, CD@ 7.47 — 7.41 (m, 1H), 7.37 — 7.30 (m, 2H), 6.87<.4 Hz,
1H), 5.52 (s, 1H), 4.74 (8= 10.0 Hz, 1H), 4.35 (dfi= 10.3, 5.1 Hz, 1H), 4.27 — 4.20 (m, 5000
1H), 3.94 (td/= 10.0, 5.1 Hz, 1H), 3.714% 10.4 Hz, 1H), 3.57 (dd= 9.4, 2.0 Hz, 1H),
270 (dqJ = 10.4, 7.4 Hz, 1H), 1.47 (s, 1H), 1.267.5 Hz, 1H), 0.09 (s, 4H).
4500
// % f e / [ / 4000
3500
G (m) 1) MO 3000
4.23 3.71] 1.26
E(d)[ | F(dd)[ | H (td)[| I (dd) K(da) Y (s) 712500
4.74 4.35 3.94 3.57 70 1.47 D
=] =R=] == b
2000
1500
1000
500
M LX
| ro
r-500
R s i T s o N T T
53 2 8 g %8 8 8% 8 g R 2 1000
g8 g g § %% B ¥% g S 3
T T T T T T T T T T T T T T T
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
1 (ppm)
GACLOSE) 5 gag 8 QRNSE Ao ok on | o |
GAS? All TMS:Bisamid B 888 E SRRRE R88 EE SR I
| T\ | NN Tl Voo [
2500
2000
1500
! 1 1000
500
I

T T T T T T T T T T T T T T

180 170 160 150 140 130 120 110 100
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H-NMR
GAHAIS) BE Bl II2nYEIBARR

7GR e

"H NMR (400 MHz, CD@6 7.96 (dJ= 8.2 Hz, 1H), 7.57 (= 3.7 Hz, 1H), 7.22 - 7.15 (m, 1H),

7.04 — 6.98 (m, 1H), 6.58 (dds 3.8, 0.7 Hz, 1H), 2.51 (s, 1H), 1.66 (s, 3H).

103 |

cl
=i
T

Tl m
oz |
mou

ol =

T

8.5 8.0 7.5

C-NMR

GACL186] %
GA 197 g
|

T T T T T T

.0 6.5 6.0 5.5 4.5 4.0

100
1.06
~N 10¢{

5.0
f1 (ppm)

—134.89
130.26
130.14

12527
—124.19
122,99

—112.66
— 105.61
—83.54
—77.00

2.0

—18.50

3800

3600

3400

3200

3000

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

-200

1.5

T T T T T T T T T T T

160 150 140 130 120 110 100 90 80
f1 (ppm)
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1600
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200
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GAHRABIR I 31585 i)
GA NNNENNRR i)
SN SN e
'H NMR (400 MHz, CD('6 7.50 (dJ = 3.7 Hz, 1H), 7.37 (= 7.5 Hz, 1H), 7.13 {t= 7.4 Hz, 1H),
7.08|(dJ = 7.1 Hz, 1H), 6.51 (4= 3.7 Hz, 1H), 2.62 (s, 3H), 1.62 (s, 10H).
/oy
B (d)|| P (d)
7.37|| |7.08
A ) ®) q(d) B (s) fi (5)
50 13| q.51 .62 .62
H H HH |
I JJMN . I Jk 1 U
§L &% 4 5 g
PR S | = o =
T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4 3.5 3.0 2.5 2.0 1.5
f1 (ppm)
GACL194] (& R88RK8S 7 & o S 3 ~
Ga0s € CEEREEIE 5 5 R &
| NN | | | | |
I
|
|
!
| |
) L ‘ ’
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 70 60 50 40 30 20 10

20 80
f1 (ppm)
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17000

16000
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13000

12000
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2000

1000
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H-NMR

GAHAIIYR RKR88H

FEHIN
Gal18s RNRRNRRNRNRNNNRNNNRS 66 6
f‘@i S fpm——"

"H NMR (400 MHz, CDE® 8.43 (4= 8.1 Hz, 1H), 7.55 (ddd= 7.7, 1.2, 0.8 Hz, 1H), 7.45 — 7.20
(m, 4H), 6.63 (dd;= 3.8, 0.7 Hz, 1H), 2.63 (s, 3H).

C (m)

7.31
A (d) B (ddd)
8.43 7.55

.63

" EEr T g &
S P = &
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
8.6 8.2 78 76 74 7.2 7.0 6.6 6.2 8 5.4 5.0 4.6 3.4 3.0 2.6
f1 (ppm)
GACB119] 3 & 2=3¥Y B 9 s 2
GatgBspott § & 4488 & & g g
| [ | | |
|
| |
| | e L | | Wy )
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 80 70 60 50 40 30

25000

20000

15000

10000

5000

22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000
ro0
r-1000
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GAHA282) SRRAGGE A8SIIIMBRR
carpe men il BHRRRRREESS
NN
va /s J
H NMR (400 MHz, CDE 8.16 (dJ = 8.1 Hz, 1H), 7.61 (= 3.7 Hz, 1H), 7.58 (ddd= 7.7, 1.2,
0.8 Hz, 1H), 7.33 (ddd= 8.3, 7.3, 1.2 Hz, 1H), 7.29 — 7.20 (m, 1H), 6.53 a7, 0.7 Hz, 1H), 1.6
(s L1H).
B (d)| | D (m)
7.61| | 7.24
A (d) C (ddd)| E (dd) A (s)
16 7.33 6.58 1.69
=] T =1
G (ddd)|
7.58
|
|
|
]
1
A l \ J
S &5 & &
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 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)
GACR62] b 8RR SN N 2 @
GALEY 8 QAN =238 g 9 H
| | [ | |
| I !
J bk | ‘ .
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
150 145 140 135 130 125 120 115 110 105 100 95 75 70 65 60 55 50 45 40 35 30 25

4000

3500

3000

2500

2000

1500

1000

500

f~50000

45000

40000

35000

30000

25000

20000

15000

10000

5000
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H-NMR

o)
)
<

B33 5

T T T T T T T T T T T T T T T T

74 72 7.0 6.6 6.2 5.8 5.4 5.0 4.6 4.2
f1 (ppm)

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

"H NMR (400 MHz, CDEB 7.07 (td,/= 7.7, 1.0 Hz, 1H), 6.98 f= 7.3 Hz, 1H), 6.66 ¢t= 7.3 Hz, 1H), 6.40 (= 7.8 Hz, 1H), 4.13 (s, 1H), 2.93 (s, 3H), 2.77 - 2.69 (m, 1H), 2.65 - 2.56 (m, 1H),

2.54 (s, 3H), 2.02 — 1.91 (m, 2H), 1.42 (s, 3H).

62.75
_~53.17
~\-52.70
—4071
3822
— 36.62

27.31

GACIR71] 2 R 8@ 3 =
GA33R desoxyesermetifole & &8 5 8 N
\ [
| |
1 "
T T T T T T T T
150 140 130 120 110 100 90

80
f1 (ppm)

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

r-2000

--4000
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H-NMR
CarpC R sEag ¥¥3 ZanEREEEANAK
Oezuéqd\u G(\)%Wde 1H-NMR bei 380K 01.11.11 Koertje Oy A s

"H NMR (400 MHz, DMS®)7.56 (d/ = 8.1 Hz, 1H), 7.41 — 7.27 (m, 1H), 7.25 — 7.10 (m, 1H), 6.93
(td,J= 7.4, 1.0 Hz, 1H), 4.44.0& 6.1 Hz, 1H), 3.78 (qd= 7.1, 1.8 Hz, 2H), 3.27 (dd= 9.0, 6.3 Hz,
1H), 2.04 (ddJ = 9.0, 5.9 Hz, 1H), 0.910¢ 7.1 Hz, 3H).

S LS T / //

D (td),
6.93

2.06
2.04
2.03
2.02

&

0.93
0.91
0.89

va
N

I

|-
T EL T s R LR g
3 32 3 3 N 2 3 B -
T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)
GACIZ000% R b = g 2 ERYFRSRE 9 g 8
OezuHurufGA 200 52mg DMSO- ts 13C-NMR,BB bdki 8K 011131 Koertie g a Pscaaags  4An R ¥
(. | I | | | == / |
|
|
| | |
. IV PR i 1 A ! *wJ Wi
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

r-2000
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H-NMR

2
2

20

20

03

03

o1

o1

%

429
428
427
426
3.86
385
383
3.81
3.8
3.26
3.26
3.24
—236
204
2.03
2.02
2.01
0.92
0.90
o088

|
|
f
%
{

5000
'H NMR (400 MHz, CDG$ 8.12 (s, 1H), 7.41 — 7.14 (m, 8H), 7.014¢d7.5, 1.0 Hz, 2H), 4.28 (dd,

J=6.6, 5.8 Hz, 5H), 3.84 fg 7.1 Hz, SH), 3.26 (di= 9.2, 6.7 Hz, 2H), 2.14 - 2.01 (m, 2H), 0.90 (t,
_ y 4500
J=17.1Hz, TH).

L) /

3500

3000

C (td)
7.01

NE)

o
®8
w m
30

{2500

2000

1500

1000

500

0.941
1.00=
2291
1121
1.26=
2151
0.951
3.03=%
1193
3.02%

-500

T 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

C-NMR

4.5
f1 (ppm)

1900

— 166.70
—133.62
_~128.15
~127.17
—124.90
12344
—116.63
—60.63
—44.25
—27.71
—24.43
—20.14
—13.82

1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100

~-200

170 160 150 140 130 120 110 100 90
f1 (ppm)
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H-NMR

GAHABBSDI A M MR K BAJARRAN IR RRRGEY SHURRRRERIRNRARN

nach BB 03.08.11, Rettstad{;’ reenTreere

'H NMR (400 MHz, DMS®)7.56 (dJ = 8.2 Hz, 1H), 7.31 (ddd= 7.5, 1.3, 0.5 Hz, 1H), 7.18 (ddd,
J=8.1,7.5, 1.3 Hz, 1H), 6.97 e 7.4, 1.0 Hz, 1H), 4.25 fd 6.0 Hz, 1H), 3.82 — 3.68 (m, 2H), 2.02
(d,J= 6.1 Hz, 1H), 1.63 (s, 4H), 1.55 (s, 11H), 0.89=(7,1 Hz, 3H).

SIS T J /

B (ddd)
7.31

A (d)| | C (ddd)
7.56 7.18

D (td)
6.97

I
I

PR

051
1.051
119

|

1

_~203
202

1.094

‘|’NO

NG

5T

e T
Ul ~—

- —163

|

0.91
0.89
0.88

t
_89}3000
—

T T T T T T T T T T

7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

C-NMR

GACL189C g BRnY ]

Oezueliru GA169 9,4mg DMS@:-d6/TMS 136-BERHRIRDIOK 03.08.11, Rettstadt
| | A7 VNN |

2
s

—80.92
— 75.05
—59.83

| I
ww“nmmnm%w@wmwru !
ot My o

2.5

—49.46

2.0

84
—23.9

— 1833

—14.29

LUk

T T T T T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)
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5500
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4500

4000

3500
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1500

1000

500

-500
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30000

28000

26000

24000

22000
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10000
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4000
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H-NMR

GAHRBIC 588 RR

F-4500
Oezd\d\ru QTZ IQ;mg DMSO-d6 1H-NMR bei 380K 03.11.11 Koertje

441
439
438
3.79
377
3.75
3.74
325
323
323
321
—232
210
2.09
2.08
207
091
0.89
0.87

{
A
X
&
¢
VA
<

4000

3500
'H NMR (400 MHz, DMS®)7.39 (dJ = 8.1 Hz, 1H), 7.05 = 7.8 Hz, 1H), 6.77 (d= 7.5 Hz,

1H), 4.39 (t/ = 6.2 Hz, 1H), 3.76 (= 7.1 Hz, 2H), 3.23 (dd= 9,(7._5 Hz, 1H), 2.32 (s, 3H), 2.09 [ f
dd,J=9.0, 5.9 Hz, 1H), 1.5 (s, 10H), 0.8947.} Hz, 4H).
s ‘ 11D, 15 4 10, 08947 b 48 s J

3000

2500

F (dd), {E (s), >E£;L
2.09 .55 8972000

Toog

=] ]

1500

1000

‘ 500
|

A
8 g

099 1
1.06
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C-NMR
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&
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Verbindung endo-108

H-NMR

RRR333S

vy

'H NMR (400 MHz, CDE$ 7.1 (dJ = 7.1 Hz, 1H), 7.02 (@= 7.6 Hz, 1H), 6.93 {t= 7.5 Hz, 1H),
446 (tJ= 6.3 Hz, 1H), 3.93 - 3.77 (m, 2H), 3.10(dd8.9, 6.4 Hz, 1H), 2.35 (s, 3H), 1.894dd,
8.8, 6.2 Hz, 1H), 1.51 (s, 10H), 0.95 ¢¢,7.1 Hz, 3H).

S / v

—2.35

/

1001
1.01-L
1.00-1

7 o]
1.92{
0.95]

2929

191
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=

0947

9 [
.35 9 .5

A

s)

S
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£
Lo

0.93

2,951

T

7.5

C-NMR
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207endo

— 167.68

6.5

—153.75

T T T T

4.0 3.5 3.0 2.5
f1 (ppm)
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I8! Eaas
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o esH
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<
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Verbindung endo-110
H-NMR

"H NMR (400 MHz, CDE 7.85 — 7.30 (m, 1H), 7.23 — 7.12 (m, 2H), 6.93 4d.4, 0.9 Hz, 1H),
/ 3.96 — 3.74 (m, 2H), 2.85 Jd= 8.9 Hz, 1H), 1.92 (A= 8.4 Hz, myé (s, 3H), 1.53 (s, 10H), 0.97
T / (s, 3H). S

E (d)
85

102{
2.06
1.00 1
182{
0.88

193
191
—1.53

5
3
|
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2500
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C-NMR

GACL306]
208endo

—171.14
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122,

_~115.68

™-114.95
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60.69
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<

=
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/
<
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Verbindung endo-112
H-NMR

GAHA297] BRAARKIANNIAEREGHS BIXIZBIRELUIANIRE 5 TRR 583
366endo (2sc) in DMSO (7.9mQ T ST T P PO PePY PSSR P e 7 Qz“ iij 4500
4000
3500
IS ,//' I /
3000
2500
t)
.95 2000
-
1500
1000
500
Il
I i Ut
i J
| PR o
2ggs Yy I
S e - < e odgn ~N
T T T T T T T T T T T T T T T T T T T¥_500
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 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

'H NMR (400 MHz, DMS®)7.57 (s, 1H), 731 (dd;= 7.4, 0.7 Hz, 1H), 7.17 = 7.9, 1.3 Hz, 1H), 6.97 (= 7.5, 0.8 Hz, 1H), 3.87 — 3.67 (m, 1H), 1.95 (s, 1H), 1.64 (s, 2H), 1.54 (s, 2H), 1.48

(s, 5H), 0.95 (= 7.1 Hz, 1H).

GACL297) ] e 2 BRERE B o L re [ona
366endo (2sc) in DMSO (7.9mg) g g ¢ RGNS & S & S5 mew
(R NSNSV Y Ne
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
230 220 210 200 190 180 170 160 150 140 130 120 100 9 8 70 60 50 40 30 20 10 0 -10

110
f1 (ppm)
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Ethyl-N-Bocindol-3yl-acetat
H-NMR

GAHAHS8] BN RANRARIYAIINY

BBNNNNNNNNNNNNRNR
HS8 ¥

AR 3600
3400

3800

3.71
3.70

3200
3000
2800
=/ 3t 2600
2400
2200
©) 2000

() 1800

L0 e o
N
=

(=2

-

b 1600
1400
1200
1000
800
600

400

N M

;. -200
o

pd

1
2.

T T T T T T T T T T T T T T T T

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
f1 (ppm)

'H NMR (400 MHz, CD@6 8.12 (dJ= 7.2 Hz, 1H), 7.55 (s, 1H), 7.514e, 7.8 Hz, 1H), 7.34 — 7.27 (m, 1H), 7.27 — 7.19 (m, 1H), 3.71 (s, 2H), 3.70 (s, 3H), 1.64 (s, 10H).

C-NMR

GACLHS8) 8
HS8 g
|

149.56
— 13537
—130.02
— 115.
— 113,

83.63

52.14
—30.92
—28.18

30000
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Verbindung ex0-96
H-NMR

GUIB7EC THER 2gesnesy

I P~ ™ A% . . TEFFFFFEF
é@d/\u %wmg in DMSO-d6 bei 350K 1H-NMR 18.11.10, Rettstadt [ROBRARYS:

'H NMR (400 MHz, DMS®)7.61 (dJ = 8.0 Hz, 1H), 7.47 @@= 7.4 Hz, 1H), 7.30 — 7.17 (m, 1H),
7.01 (tJ = 7.5 Hz, 1H), 4.48 (dd= 6.8, 1.7 Hz, 1H), 4.15 fg= 7.1 Hz, 2H), 3.28 (dd= 6.8, 3.0 Hz,
1H), 1.23 (t/ = 7.1 Hz, 3H), 1.18 (dd= 3.0, 1.8 Hz, 1H).

S S S f/

B (d) D (b))
7.47 7.01

— H O —

3.29
3.28
3.27
3.27

{

T

1.0

9.19-1

@ &~ 18000

~L 17000
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11000
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23| [~8000
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P
T T T T T T = -
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f1 (ppm)
GACL87B] % 2 senTaes
GABY (51-68) N 8 RENNAnY
I NSV
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—77.00
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Verbindung ex0-98

e RBQIJJIAR]8S 88 AARRYIN2225992  3ZR a ARBBIRY
% 6 NNNNNNNNRRRNRRR FEFLLTLTFFEEEE © e N = 6500
\/ i A i N\ | =N
]H NMR (400 MHz, CD(¢$ 8.14 (dJ = 8.2 Hz, 1H), 7.37 (d= 7.5 Hz, 1H), 7.22 (dt= 8.2, 2.0 Hz, t6000
2H), 7.04 (td/ = 7.5, 1.0 Hz, 1H), 4.38 (dd= 6.9, 1.5 Hz, 1H), 4.28 — 4.08 (m, 3H), 3.28/ .9,
3.1 Hz, 1H), 2.39 (s, 3H), 1.39 (dé: 2.8, 1.8 Hz, 1H), 1.28.0t 7.1 Hz, SH).
5500
5000
/ / / / f / 4500
4000
C (do) F (m) 3500
7.22 4.18
A (d) B (d)|| D (td) E (dd), H (s) 3000
14 7.37|| 7.04 4.38 .39
—— — — =
I 2500
2000
1500
‘\
1000
|
1
" | 500
N | N
L "
% P L g ) % S
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
f1 (ppm)
e 8 g LI 9 g 8 g g
5& S 883N 5 g ¢ a 8% 5
[ | (AN | | | Y |
2500
2000
1500
1000
500
ro

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 20
f1 (ppm)



Verbindung exo-100
H-NMR

GRURIEADY S NI YNNSH58888 g888334an 83 YVRRRY
P B L g g o
]d\ f 1H-NMR 28.07.11, Rettstadt G | 02 Lito0o
H NMR (400 MHz, DMS®)7.61 (dJ= 8.1 Hz, 1H), 7.44 (ddi= 7.5, 0.8 Hz, 1H), 7.30 — 7.16 (m,
1H), 7.05 (td/ = 7.5, 1.0 Hz, 1H), 4.42 {d= 2.3 Hz, 1H), 4.22 - 4.07 (m, 4H), 1.26 — 1.19 (m, 5H).
10000
9000
VAYaavi / / [ [ 8000
7000
B (dd)| | D (td) F (m) L
7.44| | 7.05 . ! 6000
A(d)] | C(m) # ()
7.61| | 7.24 22| Lso00
A H
4000
3000
2000
1000
il b J LJ
S A A A S ~ o o <
+-1000
T T T T T T T T T T T T T T
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
f1 (ppm)
GACLE1] & ] B /g8 8 < 5 P < o 3@
3 : 5 ] 1 § 3 ) @ > ~oo. Q9 7000
gal5fexo & £ 48 884 3 & 8 g 8 K s
[ (. [IRY4 | | | | [ [
6500
6000
5500
5000
4500
4000
3500
3000
2500
I 2000
1500
1000
500
i -0
F-500
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10

20
f1 (ppm)



Verbindung exo-106
H-NMR

GAHAI87D 27 88 o RO T M0
O]ezu'\o'}?ru Q’H lg DMSO-d6 1H-NMR bei 350K 15.11.11 Koertje IR PR R
H NMR (400 MHz,

1H), 4.45 (ddJ = 6.9, 1.7 Hz, 1H), 4.15 (qds 7.1, 0.7 Hz, 2H), 3.25 (dd5 6.9, 3.1 Hz, 1H), 2.37 (s,

3H), 1.55 (s, 10H), 1.23 ft= 7.1 Hz, 3H), 1.15 (dd= 3.1, 1.8 Hz, 1H).

J (qd)
4.15

C (d) D (dd),
84 4.45

3.26

&

3.25
3.24
3.23

E (dd
3.25

—2.37

-

33 /=
9.741
3401
1041
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-500
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GRBINES R 5 2

0&REFNA D97 35mg Dgsods 13C-NMR BB bei 296K 14.11:;:";1 Koertje
V21N | |

—60.74

J 1l |
el Jo ey

—45.26

2804
2647
2325
— 1838
—14.27
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o Oyt
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Verbindung exo-108

GARRIEA 8 5 8 83RBNRIBNELUIANS aney g SEREEEE
ey FRINOTIVICIIINIT dHAT S b 35333359
[C NP i 1 Vo=
9000
) 8000
H NMR (400 MHz, CD¢5 7.21 (dJ = 7.0 Hz, 1H), 7.03 (d= 7.1 Hz, 1H), 6.97 ft= 7.5 Hz, 1H),
4.59 (ddJ = 6.4, 1.9 Hz, 1H), 4.22 — 4.09 (m, 2H), 3.17@&.4, 2.9 Hz, 1H), 2.28 (s, 3H), 1.54 (s,
10H), 1.25 (/= 7.1 Hz, 4H), 1.05 (dd= 2.9, 2.0 Hz, 1H).
/( 7000
/s a S I
6000
B(d H(t
(d) 155) 5000
1(s) 1 (s) G (dd)
4.28] .54 1.05
HA H A 4000
3000
2000
|
i i 1000
|
| I JA J
‘ J »
I L Fo
¢ &3 TR £ £ 8 T3
- Ho — N — o o o S
T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0
1 (ppm)
GACL3G%] 2l Q 218RY ~ ~ ~ 528 © 9
207exc g %  H888% 3 8 ¢ d99 8 %
1 1 [ SN [ [ | \ /1 [s0000
45000
40000
35000
30000
25000
20000
15000
10000
5000
i i
ro
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 0 70 60 50 40 30 20



Verbindung exo-110
H-NMR

GABRZBIR RV EN S TG RE ]8R ARAZVERST 38 B GBRRINA
RGO R v §9333gdds gs 9 SEESNA
GROB'R |\ o [REQQPBEE y | NV
Ry / i J ) /
H (td) B (d)
7.16
I(@)| |1 |G ) ceEde|| Am
7.28| 6.9 1.83] 157|| f.27
— HH H H HH =
|
|
I
1l 1
| I o,
||
1
r T T T T T Al iy
g | g5 |s g 5 T
T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.0 15

f1 (ppm)
‘H NMR (400 MHz, CD¢$ 7.65 (d/= 7.3 Hz, 1H), 7.28 (dd= 7.4, 1.1 Hz, 1H), 7.16 (i ?,9, 1.3 Hz, 1H), 6.95 (#d 7.5, 1.0 Hz, 1H), 4.21 — 4.13 (m, 1H), 3.00d.1 Hz, 1H), 1.83 (s,
1H), 1.57 (s, 3H), 1.51 (@= 4.1 Hz, 1H), 1.29 — 1.25 (m, 1H).

C-NMR

GACL238) o @
GA208 &o g g
| | |
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Verbindung exo-112
H-NMR

Q
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I
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I
&
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R s
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e
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;§J

800

[N
&

600

400

LAJ 200
A A ,J Fo
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1
1

s re
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f1 (ppm)
"H NMR (400 MHz, CDE6 7.65 (d/= 7.9 Hz, 1H), 7.25 (dd= 7.8, 1.2 Hz, 1H), 7.16 (dd= 8.9, 7.9, 1.3 Hz, 1H), 6.98 ftck 7.5, 1.0 Hz, 1H), 4.19 — 4.05 (m, 2H), 1.80 (s, 3H), 1.64 (s, 3H), 1.56
(s, 9H), 147 (s, 1H), 1.24.t= 7.1 Hz, 3H).

C-NMR
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Verbindung exo-116

GAHA287QR £ E3BFBR S B 33 XIJA
) et =f S495%
?sfll.lgduru C 287 130§ d6 at 350.0K, 06.09.2012 Koertje G2 | | g2
;or N |
D (d) ]
7.04 1
E (d) C (dd), H (s) I(g
6.81 3.76 1.68
H = HH
|
|
i
|
" Il L
I
M U
- - — — o~ o o
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 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

"H NMR (400 MHz, DMS®)7.49 (dJ = 8.8 Hz, 1H), 7.04 (= 2.6 Hz, 1H), 6.81 (dd= 8.8, 2.7 Hz, 1H), 4.40 fd= 2.3 Hz, 1H), 4.15 (= 7.0 Hz, 1H), 3.76 (s, 2H), 1.63 (5, 3H), 1.53 (s,

7H), 1.24 (d/ = 2.1 Hz, 1H), 1.22 ft= 7.1 Hz, 2H).

GACL2870 3 oY ? 7 e 2 g 3 -y 5o
Oezueduru GAR87 13mg in®DMSO-d6 at 298.8K, 0809.2012 Koer§é: & g 4\ 9 @ fos B
13C-BB | I . N I — N |1
I
I
1
|
|
|
A L
. W | — " | A bl
f y . g 1
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Verbindung 115a
H-NMR

GAHAHS9] SR
Heo @ ANEREEE3383883
| SN

A (s)
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—
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T T T T T T

82 8.0 7.8 7.6 74 72 7.0 68 66 64 62 6.0 58 56 54
f1 (ppm)

C-NMR
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HS9 &%

-
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Verbindung 104

GAHATBEIR 88 8% & $8888 8 8RR ¥
S \onua b AAN b2

%(400 D¢s719 7.02 (m, lH),6814(IcF75 0.9 Hz, 1H), 6.67 & 7.8 Hz, Y

1H), 2.98 (d/ = 1761{; 1H), 2.80 (= 17.7 Hz, 1H), 1.46 (s, 1H).

/1

|
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=
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\ J | ik N
T TR P T ¥ 4
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| | [ | | | | |
| | |
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Verbindung 114
H-NMR

2800
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2600
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2200
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[ j 'H NMR (400 MHz, CDEH 7.13 — 7.06 (m, 2H), 6.84 (fds 7.5, 0.9Ha£z, 1H), 6.65 4d= 7.7 Hz,
1H), 4.89 (5, TH), 2.98 (= 17.4 Hz, 1H), 2.76 (@= 17.4 Hz, 1H), 1,66 (s, 2H), 1.33 (s, 2H). | 1800

1600
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i
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C-NMR
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Verbindung 118

H-NMR
SBHAO90B 23364k 3
cecedes a
SN |

"H NMR (200 MHz, CP@8 7.24 (s, 1H), 6.91 — 6.37 (m, 1H), 5.65 (s, 1H), 3.74 (s, 1H), 2197 (d,
17.6 Hz, 1H), 2.78 (@4 17.6 Hz, 1H), 1.46 (s, 1H).

—3.01
—292
—282

273

—123

A (s) O (s) g (s)
24 3.74 1.46
—— —t 33 &l
I
1
| I
I
) — i
& & p 3 TUE &
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H-NMR

GAHAR79]

GA18’T§

4.00
3.98
3.97
3.95

/
X

"H NMR (400 MHz, CDE 8.20 (s, 1H), 7.54 (d.= 7.3 Hz, 1H), 7.30 — 7.22 (m, 2H), 7.17.4ed,
8.1, 6.6 Hz, 1H), 3.98 (4= 7.1 Hz, 3H), 2.74 (= 15.2 Hz, 1H), 2.45 (fi= 15.2 Hz, 1H), 1.32 (s,
SH), 1.06 (/= 7.1 Hz, 7H).

C(m)
7.27
B (d)| | D (dd), E(q)
7.54|| 7.17 3.98
— HH —_—
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P= =Rl ~ — — o e
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H-NMR
T R 8oz BRRE A 8 398 [-11000
A N NEVEE [N

10000

(
] /Y

7000
B (dd) 6000
7.28
C(d)[| A (dd) G (d) H(s) H(s) D (t) 5000
7.50(| 7.16 131 .33 Q.92
H M i =] =]
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3 8 = = et +-1000
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T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

"H NMR (400 MHz, CDE$ 7.50 (dJ= 7.5 Hz, 1H), 7.28 (dd= 12.0, 4.4 Hz, 2H), 7.16 (dds 10.8, 4.0 Hz, 1H), 3.84 4g; 7.1 Hz, 2H), 2.83 (0= 14.5 Hz, 1H), 2.69 (I 14.5 Hz, 1H), 2.31
(s, 3H), 1.33 (s, 3H), 0.92 4t= 7.1 Hz, 3H).

C-NMR

GACL296]
GA378

|

17000

169.32
—154.23
—133.62
—~128.10
— 125.10
_~121.90
—120.02
—60.45
—55.23

40.
—22.83
—15.74
—13.72
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GAHA298) % 0B B283588 8883%
CA374 % PO b v v v e e g
| N N

"H NMR (400 MHz, CD@® 8.14 (s, 1H), 7.51 (d,= 8.4 Hz, 1H), 6.91 — 6.76 (m, 1H), 4.06 4.1
Hz, 1H), 3.81 (s, 2H), 2.76 §d= 152 Hz, 1H), 2.50 (8= 15.2 Hz, 1H), 1.37 (s, 2H), 1.15¢,7.1
Hz, 2H).
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GAHA284] & % 8855838 5 S h [4000
ggzzas : ] LR
GA 362 N Bo’q\s Me-5-OMe Il’Td 1
IH NMR (400 MHz, CD¢$ 7.97 (s, 1H), 7.31 (s, 1H), 7.02 — 6.75 (m, 2H), 3.85 (s, 3H), 2.21 (s, 3H), 3500

1.63 (s, 9H).
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C-NMR
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GAFP28BE AR AARNRANNN]D 8 AN BIIRNFRBHRLY JORRIKTRREY L
G ;’EIZZSEZ::’: DN N A o B L T e B B N N N R ==
AR = —— | Voo s T Y Ne— N
s Vi I /i //f / o /
G {m)
79
I(d)|| O (m)
7.52|| p.21
=
H (s)
7:48
1
1\
|
I
1
_A 1 [ |0 l
T T 7 AL
5 8828 S By n@o] 2 a8 2R
S o S o =] =1 ~ [=X=1 R
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 4.0 3.5 3.0 2.5 2.0 1.5 1.

4.5
f1 (ppm)

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

0

'H NMR (400 MHz, CD@5 8.10 (dJ= 6.9 Hz, 3H), 7.52 (= 7.3 Hz, 3H), 7.48 (s, 3H), 7.33 — 7.25 (m, 4H), 7.24 — 7.19 (m, 3H), 4.26 — 4.16 (m, 4% 3.034z, 7H), 3.02 (td= 7.0, 1.0

Hz, 2H), 1.64 (s, 34H), 1.32 — 1.22 (m, 8H).
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H-NMR

GAHAHI0) QO2H8ARQIIRA

HS10 ";j’ AN

3.93
3.91
3.90
2,97
2.95
294

z
X
£
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111
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T T T T T T

5 7.0 6.5 6.0 5.5

T T T T T

T RaKeS T T ?
8 9 3
— o o
T T
8 45 4.0 3.5 3.0 2.5 2.0 15

5.0
f1 (ppm)

'H NMR (400 MHz, CD®'6 8.12 (d./= 6.8 Hz, 1H), 7.53 (d=7.7 Hz, 1H), 7.45 (s, 1H), 7.3V& 7.7 Hz, 1H), 7.23 (dd= 10.1, 4.9 Hz, 1H), 3.9LA& 6.4 Hz, 2H), 2.95 = 6.4 Hz, 2H),
1.65 (s, 12H).

C-NMR
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