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8.4 Hz, 1H), 6.89

6.6,1.5, 1.5 Hz, 2H).
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6.6, 1.6, 1.6 Hz, 2H), 2.99 (s, 3H).
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'H NMR (500 MHz, Chloroform-d) 8 9.62 (d, J= 7.6 Hz, 1H), 7.73 (d, J= 2.1 Hz, 1H), 7.42 (dd, J = 10.1, 3.0 Hz, 1H), 7.25 (d,J = 15.9 Hz, 1H), 7.03 (d,J = 2.1 Hz, 1H), 6.74 (dd, J = 10.0, 3.0
Hz, 1H), 6.53 (dd,J = 15.9, 7.6 Hz, 1H), 6.41 (dd, J=10.0, 1.9 Hz, 1H), 6.27 (dd, J = 10.1, 1.9 Hz, 1H), 5.57 (dd, J = 2.9, 2.9 Hz, 1H), 3.96 (dq, /= 9.7, 7.1 Hz, 1H), 3.72 (dq, J = 9.7, 7.1 Hz,

1H), 2.35 (dd,J = 14.3,2.9 Hz, 1H), 2.21 (dd, J = 14.3,2.9 Hz, 1H), 1.24 (dd, J= 7.1, 7.1 Hz, 3H).
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2.9 Hz, 1H), 3.94 (dq, /= 9.7, 7.1 Hz, 1H), 3.69 (dq,J = 9.7, 7.1 Hz, 1H), 2.42 (s, 3H), 2.32 (dd, J = 14.2, 2.9 Hz, 1H), 2.16 (dd, J = 14.2, 2.9 Hz, 1H), 1.23 (dd,J = 7.1, 7.1 Hz, 3H).



LT'ST—

8L TC—

LT9E—
0L 0b—

L0°S9—

€0Ad 9T LL—

€996 —

¢9°S8T—

_

7
: “cHy

V4
o

(g
HaC/\O o)
Br

_——

210 200 190 180 170 160 150 140 130 120 c %10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220



HO O

Br

I —
-
\

—
ﬁi
—

| S

-

e

Ty iR N T T T 7
om ™M O o o o (e} Q0 — N ™M
S 2 S5 99 ) S S 29
— O — O — — O — o (o] —

[ 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 T T T T T T T T 1
.5 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
f1 (ppm)

'H NMR (400 MHz, Chloroform-d) 5 7.42 (dd,J = 10.2, 3.0 Hz, 1H), 7.30 (d,J = 2.1 Hz, 1H), 6.79 (dd, J = 10.0, 3.0 Hz, 1 H), 6.67 (d, J = 2.1 Hz, 1H), 6.37 (dd,J = 10.0, 1.9 Hz, 1H), 6.27 (dd,
J=10.2,1.9 Hz, 1H), 5.89 (ddd,J= 3.9, 3.9,2.9 Hz, 1H), 5.83 (dddd, /= 16.9, 10.2, 6.5, 6.5 Hz, 1H), 5.08 — 4.99 (m, 2H), 3.72 (dd, J= 3.9, 1.7 Hz, 1H), 3.22 (ddd, /= 6.5, 1.5, 1.5 Hz, 2H),
2.29 (ddd, J = 14.1,2.9, 1.7 Hz, 1H), 2.19 (dd, J = 14.1, 3.9 Hz, 1H).
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'H NMR (400 MHz, Chloroform-d) § 7.30 (d, J = 2.0 Hz, 1H), 7.09 (d,J = 10.2 Hz, 1H), 6.74 (d,J = 2.0 Hz, 1H), 6.30 (d,J = 10.2 Hz, 1H), 6.03 (dd, /= 1.8, 1.8 Hz, 1H), 5.89 (dddd, J = 16.9,
10.3,6.7, 6.7 Hz, 1H), 5.11 — 5.04 (m, 2H), 4.78 (dd, J = 11.3, 6.6 Hz, 1 H),3.29 (ddd, J = 6.7, 1.5, 1.5 Hz, 2H), 2.87 (ddd, J = 16.1, 6.6, 0.9 Hz, 1H),2.52 (dd,J= 16.1, 11.3 Hz 1H), 2.49 (d, J =

1.8 Hz, 2H).
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'H NMR (400 MHz, Benzene-dg) 8 7.12 (d,J = 1.7 Hz, 1H), 7.10 (d, J = 1.7 Hz, 1H), 6.92 (d,J = 1.7 Hz, 1H), 6.42 (d,J = 1.7 Hz, 1 H), 5.83 — 5.64 (m, 2H), 5.06 — 4.87 (m, 6H), 4.49 (ddd, J =
3.6,2.6, 1.1 Hz, 1H), 4.07 (ddd, J=3.1,3.1, 1.1 Hz, 1H), 4.00 (ddd, J=3.1,3.1, 1.1 Hz, 1H), 3.59 (ddd, J = 3.6,2.4, 1.1 Hz, 1H), 3.37 (dd, J = 18.5, 3.7 Hz, 1H),3.03 (ddd, /= 6.8, 1.5, 1.5 Hz,
2H), 2.97 (ddd, J = 6.7, 1.5, 1.5 Hz, 2H), 2.89 (dd, J = 18.5, 2.6 Hz, 1H), 2.75 (dd,J = 18.4,2.9 Hz, 1H), 2.58 (s, 1H), 2.47 (dd,J = 17.5, 3.6 Hz, 1H), 2.46 (dd, J = 17.7, 3.3 Hz, 1H),2.29 — 2.25
(m, 1H),2.21 (dd,J = 14.6, 2.1 Hz, 1H), 2.19 (dd, J = 18.4, 3.2 Hz, 1H),2.09 (dd,J = 14.0, 6.0 Hz, 1H), 1.97 (dd, J= 17.7, 2.8 Hz, 1H), 1.91 (dd,J = 17.5, 2.5 Hz, 1H), 1.58 (d, /= 14.0 Hz, 1H),
1.52 — 1.44 (m, 1H).
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"H NMR (400 MHz, Chloroform-d) 8 7.17 (d,J= 1.6 Hz, 1H), 6.94 (d,J= 1.6 Hz, 1H), 6.47 (dd, J=10.2, 1.8 Hz, 1H), 6.03 (dd, J=10.2, 0.8 Hz, 1H), 5.90 (dddd, J=16.9, 10.4, 6.7, 6.7 Hz,

1H), 5.76 (dddd, J = 16.9, 10.2, 8.0, 6.8 Hz, 1 H), 5.25 — 5.04 (m, 4H), 4.91 (ddd, J

2.64 (dd,J = 14.2,8.0 Hz, 1H).

4.5,2.8,1.8 Hz, 1H), 3.32 (d,J = 6.7 Hz, 2H), 3.09 (ddd, J = 17.7,2.8, 0.8 Hz, 1H), 2.82 — 2.70 (m, 2H),



1986~
b6 —
c6'0v

yS'6r—

0b'S8—

8y'€0T—

659TT~_
voctT
mﬂ.NNHN
06°L¢T

08'T€T
mv.NmH/
€5°Z€T

0€'SET—
86'9cT-"
26'LbT—

SSPST—

18'v6T—

-10

220 210 200 190 180 170 160 150 140 130 120f %10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

230



02¢(£aD) S0°2A
8L
64"
08¢
08¢
87T
8¢+
87T
S8°CA
S8
98¢
96°C
0€°€
oc'e
1€€
1€€
(45
6£°¢
6£'¢
or'e
e
e
e
L6V
86t
86t
86t
661
661
661
66
oo.mg
0051
00°S

I

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

8.3 Hz, 1H), 6.71 (dd,J
6.8,1.5,1.5 Hz, 2H), 2.97

2.3 Hz, 1H), 7.01 (dd, J = 8.3,2.3 Hz, 1H), 6.86 (d,J =

"H NMR (400 MHz, Acetone-ds) 8 7.65 (s, 1H), 7.23 (d,J = 1.8 Hz, 1H), 7.13 (d,J= 1.8 Hz, 1H), 7.08 (d,J

6.8, 1.5, 1.5 Hz, 2H), 3.31 (ddd, J

10.3, 1.9 Hz, 1H), 6.07 — 5.84 (m, 3H), 5.93 (dd, J = 10.3, 0.6 Hz, 1H), 5.32 — 5.16 (m, 2H), 5.14 — 4.96 (m, SH), 3.40 (ddd, J

(dddd,J=14.1,7.1,1.3, 1.3 Hz, 1H),2.92 — 2.83 (m, 2H), 2.80 — 2.74 (m, 1H).
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"H NMR (400 MHz, Chloroform-d) § 7.64 (d, J= 2.5 Hz, 1H), 7.25 (dd, J = 8.7,2.5 Hz, 1H), 6.76 (d, J = 8.7 Hz, 1H), 1.35 — 1.25 (m, 3H), 1.12 (d, J = 7.4 Hz, 18H).
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"H NMR (400 MHz, Chloroform-d) & 7.64 (d, J
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"H NMR (400 MHz, Chloroform-d) § 7.98 (d, J= 2.7 Hz, 1H), 7.05 (dd, J = 8.4,2.2 Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 6.80 (dd,J=9.8,2.7 Hz, 1H), 6.68 (d,J=2.2 Hz, 1H), 6.46 (d,J= 9.8 Hz,
1H), 5.93 — 5.82 (m, 1H), 5.38 (dd, J= 2.8, 2.8 Hz, 1H), 5.06 — 5.00 (m, 2H), 3.90 (dq, J=9.7, 7.1 Hz, 1H), 3.65 (dq, J=9.7, 7.1 Hz, 1H), 3.25 (ddd, /= 6.7, 1.4, 1.4 Hz, 2H), 2.29 (dd, J = 14.1,

2.9 Hz, 1H),2.17 (dd, J = 14.1,2.7 Hz, 1H), 1.23 (dd, J = 7.1, 7.1 Hz, 3H).
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'"H NMR (400 MHz, Chloroform-d) 5 7.49 (dd,J = 10.0, 2.7 Hz, 1H), 7.25 (d,J = 2.7 Hz, 1H), 7.05 (dd, J = 8.3, 2.2 Hz, 1H), 6.88 (d,J = 8.3 Hz, 1H), 6.67 (d,J = 2.2 Hz, 1H), 6.30 (d,J = 10.0
Hz, 1H), 5.92 — 5.81 (m, 1H), 5.37 (dd,J= 3.1, 3.1 Hz, 1H), 5.06 — 5.00 (m, 2H), 3.91 (dq, /= 9.7, 7.1 Hz, 1H), 3.64 (dq, /= 9.7, 7.1 Hz, 1H), 3.25 (ddd, /= 6.8, 1.4, 1.4 Hz, 2H), 2.31 (dd, J =
14.0,3.0 Hz, 1H), 2.16 (dd,J = 14.0, 3.2 Hz, 1H), 1.21 (dd,J = 7.1, 7.1 Hz, 3H).
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(ddd, J= 6.6, 1.5, 1.5 Hz, 2H), 2.32 (dd, J = 14.0, 2.9 Hz, 1H), 2.24 (dd,J = 14.0, 4.2 Hz, 1H), 1.19 (dd,J = 7.1, 7.1 Hz, 3H).

"H NMR (400 MHz, Chloroform-d) 6 7.27 (d, J

1H), 6.00 — 5.82 (m, 2H), 5.38 (dd, J



€CST—

€099 —

189 —

0% —

SEV8T—

E—

210 200 190 180 170 160 150 140 130 120 c %10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220



QNN LW St OO A AT OON AT OO ONOVOLTET MO MM AN TN OTOOOTOTTWONVLOVULILITMOHOANANAN-TONTSTOANOVINNKNIOLDMOMOMETMOANANASHOOONOVUOINT A HAININAN =L MAN
NEYLLIANAA 77000900 0qNN0RQKRQAONNMANNANNANNRQROOMMNMOOOOOOOOQOQOOoooagaaganNNVYoYuoMmmmmmmMmAaAaANNANNmMOmMOANNNNNNN
NNNNNNNNNNNNNODODCOCOOOOOLOOLOOLOVOVUOUININININDIDODWOWOWOWOWLOWOWOUONWONINIDIDWUOWUOWUOWOWOWOWOWOWOMLOILOMOO OO MO OO MOMOMmOMmOMmO OO MmO OO ANANANANANANANAN A A A
| IS N S S S FU S S U S " — ———- ) )
R e e
I
CHy
k o
O\
/ |
|
|
|I |I |
(1]
|
| I
b T el
M M(L ' il
! [
O LNINMOLLIN T [o0] O N~ O nmoan n wn o o <
Sqagadran & & o % 388 agq S8 S
I OO0 OO~ OO o — o ™M — (N — — — - ™M
\ T T T T T | E— T T T T T T | E— T T T T T T | E— T T T T T T | E— T T T T T T | E— T T T !
1.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0,

f1 (ppm)

"H NMR (400 MHz, Chloroform-d) 8 7.46 (dd, J = 10.1,2.9 Hz, 1H), 7.12 (dd, J = 8.4, 2.3 Hz, 1H), 7.03 (dd,J = 8.3,2.2 Hz, 1H), 6.94 (d, J = 2.3 Hz, 1H), 6.90 (d,J= 2.2 Hz, 1H), 6.87 (d,J =
8.3 Hz, 1H), 6.86 (d,J = 8.4 Hz, 1H), 6.73 (d, J= 2.9 Hz, 1H), 6.30 (d,J= 10.1 Hz, 1H), 6.00 — 5.84 (m, 2H), 5.38 (dd, J=3.1,3.1 Hz, 1H), 5.10 — 5.00 (m, 4H), 3.94 (dq, J = 9.6, 7.1 Hz, 1H),
3.75 (s, 3H), 3.65 (dq, J= 9.6, 7.1 Hz, 1H), 3.33 (ddd, J= 6.7, 1.5, 1.5 Hz, 2H), 3.27 (ddd, J= 6.7, 1.5, 1.5 Hz, 2H), 2.33 (dd, J = 14.1, 3.0 Hz, 1H), 2.23 (dd, J = 14.1,3.2 Hz, 1H), 1.23 (dd, J =
7.1,7.1 Hz, 3H).
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2.2 Hz 1H),7.02 (d,J =

3.0Hz 1H),7.12 (dd,J=8.3,2.4 Hz, 1H), 7.11 (dd,J=8.3,2.4 Hz, 1H), 7.05 (d,J =

"H NMR (400 MHz, Chloroform-d) § 7.40 (dd,J = 10.0, 3.0 Hz, 1H), 7.18 (d, J

2.3 Hz, 1H), 6.94 - 6.92 (m, 2H), 6.91 — 6.90 (m, 1H), 6.90 — 6.87 (m, 2H), 6.87 — 6.83 (m, 3H), 6.78 (d, /= 3.0 Hz, 1H), 6.40 (d, J= 9.9 Hz, 1H), 6.35 (d, /= 10.0 Hz, 1H), 6.00 — 5.83 (m,

4H),5.79 — 5.72 (m, 2H), 5.10 — 4.98 (m, 8H), 3.75 (s, 3H), 3.74 (s, 3H), 3.35 — 3.30 (m, 4H), 3.30 — 3.24 (m, 4H), 3.19 (s, 2H), 2.37 — 2.30 (m, 2H), 2.29 — 2.22 (m, 2H).
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2.3 Hz, 1H), 6.98 (d,J=2.2 Hz, 1H), 6.89 (d,J= 8.4 Hz, 1H), 6.84

3.3 Hz, 1H), 5.15 - 5.04 (m, 4H), 4.85 (dd, J=11.7, 6.3 Hz, 1H), 3.79 (s, 3H), 3.40 — 3.31 (m, 4H), 2.94 (dd, /= 14.7, 6.3 Hz, 1H), 2.78 (dd,

8.3 Hz, 1H), 6.05 — 5.88 (m, 2H), 5.93 (d,J
14.7,11.7 Hz, 1H), 2.60 (dd,J = 11.7,3.3 Hz, 1H),2.47 (d,J = 11.7 Hz, 1H).

"H NMR (400 MHz, Chloroform-d) § 7.17 (dd, J = 8.4, 2.3 Hz, 1 H), 7.05 (dd, J = 8.3, 2.2 Hz, 1H), 7.03 (s, 1 H), 6.99 (d, J
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"H NMR (400 MHz, Chloroform-d) § 7.34 (d, J= 2.2 Hz, 1H), 7.23 (dd, J = 8.2, 2.3 Hz, 1H), 7.22 (d,J = 2.4 Hz, 1H), 7.19 (s, 1H), 7.17 (s, 1H), 7.16 (dd, J = 8.2, 2.2 Hz, 1H), 7.09 (d, J = 8.1

Hz, 1H), 7.01 (d,J = 8.2 Hz, 1H), 6.39 (s, 1 H), 6.06 — 5.92 (m, 2H), 5.82 (dd, J= 9.1, 4.1 Hz, 1H), 5.17 — 5.06 (m, 4H), 3.92 (s, 3H), 3.45 (ddd, J= 6.7, 1.5, 1.5 Hz, 2H), 3.41 (ddd, J= 6.7, 1.5,
1.5 Hz, 2H), 3.09 (s, 1 H), 2.99 (dd, J = 14.4, 4.1 Hz, 1H), 2.70 (dd, J = 14.3, 8.9 Hz, 1 H).
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"H NMR (400 MHz, Chloroform-d) § 7.09 (dd, J = 8.3, 2.3 Hz, 1H), 7.04 — 6.99 (m, 2H), 6.80 (d, J = 8.3 Hz, 1H), 6.78 (d,J= 2.3 Hz, 1H), 6.78 (d,J = 8.3 Hz, 1H), 6.48 (d, /= 1.6 Hz, 1H),

6.03 — 5.82 (m, 3H), 5.26 — 5.18 (m, 2H), 5.11 — 4.99 (m, 4H), 4.90 (ddd, /= 4.1, 4.1, 1.6 Hz, 1H), 3.68 (s, 3H), 3.36 (ddd, J = 6.7, 1.5, 1.5 Hz, 2H), 3.28 (ddd, J = 6.7, 1.4, 1.4 Hz, 2H), 3.10 (dd,
J=16.5,3.8 Hz, 1H), 2.96 (dd, J= 16.5, 4.3 Hz, 1H), 2.83 (dddd, J = 14.1, 6.5, 1.3, 1.3 Hz, 1H), 2.66 (dddd, /= 14.1, 8.2, 1.0, 1.0 Hz, 1 H).
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2.3 Hz, 1H), 6.62 (d,

6.9, 1.6, 1.6 Hz, 2H), 3.21

8.2 Hz, 1H), 6.77 (d,J

6.9,1.6,1.6 Hz, 2H), 3.30 (ddd, J

8.2 Hz, 1H), 6.77 (d,J

4.1,3.2,1.7 Hz, 1H), 3.34 (ddd, J

1.7 Hz, 1H), 6.01 — 5.80 (m, 3H), 5.32 — 5.23 (m, 2H), 5.11 — 5.02 (m, 4H), 4.88 (ddd, J
(dd, J=16.8,3.2 Hz, 1H), 2.99 (dd,J = 16.8, 4.2 Hz, 1H), 2.91 (dddd, J = 14.2,7.0, 1.3, 1.3 Hz, 1H), 2.73 (dddd, J = 14.0,7.9, 1.0, 1.0 Hz, 1 H).

"H NMR (400 MHz, Chloroform-d) § 7.49 — 7.45 (m, 1H), 7.06 (dd, J= 8.2, 2.3 Hz, 1H), 7.04 — 6.99 (m, 2H), 6.86 (d, J
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8.2 Hz, 1H), 6.74 (d,J = 8.0 Hz, 1H), 6.73 (d,J

2.3 Hz, 1H), 6.67 (d,J= 1.8 Hz, 1H), 6.05 — 5.83 (m, 3H), 5.35 - 5.15 (m, 2H), 5.09 — 4.92 (m, 5H), 3.35 (d,J= 6.7 Hz, 2H), 3.23 (d, /= 6.7 Hz, 2H), 3.09 (dd, /= 16.5, 4.1 Hz, 1H), 3.04 -

'H NMR (400 MHz, Acetone-ds) 8 8.03 (s, 1H), 7.27 (d, J = 1.8 Hz, 1H), 7.02 (dd, J = 8.2, 1.8 Hz, 1H), 6.96 (dd,J = 8.2, 2.3 Hz, 1H), 6.75 (d,J
2.94 (m, 2H), 2.79 (dd, J = 14.2, 8.1 Hz, 1H).
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"H NMR (400 MHz, Chloroform-d) § 7.41 — 7.36 (m, 2H), 7.17 — 7.14 (m, 1H), 7.09 — 7.07 (m, 2H), 6.93 — 6.89 (m, 2H), 5.98 (dddd, J = 16.8, 10.0, 6.7, 6.7 Hz, 1 H), 5.15 — 5.04 (m, 3H), 3.62

(dq,J

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

1.5

6.8, 1.5, 1.5 Hz, 2H), 3.35 — 3.28 (m, 2H), 1.36 — 1.21 (m, 3H), 1.15 — 1.10 (m, 21 H).

9.3,7.0 Hz, 1H), 3.45 (dq, J= 9.3, 7.0 Hz, 1H), 3.38 (ddd, J
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'H NMR (400 MHz, Chloroform-d) 5 7.45 (dd,J = 10.1, 2.9 Hz, 1H), 7.02 (dd, /= 8.3,2.2 Hz, 1H), 6.87 (d,J = 8.3 Hz, 1H), 6.80 (dd,J = 10.0, 2.9 Hz, 1H), 6.69 (d,J = 2.2 Hz, 1H), 6.35 (dd, J
=10.0, 1.9 Hz, 1H), 6.22 (dd, /= 10.1, 1.9 Hz, 1 H), 5.87 (dddd, J= 17.6, 9.5, 6.7, 6.7 Hz, 1 H), 5.37 (dd, J = 3.1, 3.1 Hz, 1H), 5.06 — 4.98 (m, 2H), 3.92 (dq, /= 9.6, 7.1 Hz, 1H), 3.64 (dq, J =
9.6,7.1 Hz, 1H), 3.24 (ddd, J= 6.7, 1.5, 1.5 Hz, 2H), 2.26 (dd, J = 14.1,2.9 Hz, 1H), 2.12 (dd,J = 14.1, 3.3 Hz, 1H), 1.21 (dd, /= 7.1, 7.1 Hz, 3H).
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"H NMR (400 MHz, Chloroform-d) 5 7.39 (dd,J = 10.1, 3.0 Hz, 1H), 7.04 (dd,J = 8.3,2.2 Hz, 1H), 6.87 (d,J = 8.3 Hz, 1H), 6.85 (dd,J = 10.0, 3.0 Hz, 1H), 6.71 (d,J = 2.2 Hz, 1H), 6.35 (dd, J
=10.0, 1.9 Hz, 1H), 6.28 (dd, /= 10.1, 1.9 Hz, 1H), 5.86 (dddd, J = 18.2,9.4, 6.7, 6.7 Hz, 1H), 5.77 (ddd, J = 4.2, 4.2, 2.8 Hz, 1 H), 5.05 — 4.98 (m, 2H), 3.30 (dd, J = 4.1, 1.6 Hz, 1H), 3.24 (ddd,
J=6.4,14,14Hz, 2H),2.26 (ddd, J = 14.0, 2.8, 1.6 Hz, 1H), 2.16 (dd, J = 14.0, 4.3 Hz, 1H).
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"H NMR (400 MHz, Chloroform-d) § 7.14 (d,J = 10.3 Hz, 1H), 7.04 (dd, J= 8.3, 2.1 Hz, 1H), 6.83 (d, J

2H), 5.10 — 5.02 (m, 2H), 4.78 (dd, J = 11.3, 6.6 Hz, 1H), 3.31 (ddd, J

2.1 Hz, 1H), 6.29 (dd, J=10.3,0.9 Hz, 1H), 5.97 — 5.86 (m,

8.3 Hz, 1H),6.79 (d,J =

6.8, 1.6, 1.6 Hz, 2H), 2.85 (ddd, J = 16.1, 6.6, 1.0 Hz, 1H),2.52 (dd, J= 16.1, 11.4 Hz, 1H), 2.47 — 2.44 (m, 2H).
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

3.1,3.1,1.0 Hz, 1H), 3.54 (dd, J = 18.4, 3.5 Hz, 1H), 3.39 - 3.32

8.1 Hz, 2H), 6.01 — 5.89 (m, 2H), 5.76 — 5.70 (m, 2H), 5.12 — 5.04 (m,

3.0,3.0,1.0 Hz, 1H), 4.18 (ddd, J

3.0,3.0, 1.0 Hz, 1H), 4.42 (ddd, J

3.1,3.1, 1.0 Hz, 1H), 4.72 (ddd, J

(m, 4H), 3.07 (s, 1 H), 2.98 — 2.89 (m, 2H), 2.81 (s, 1H), 2.77 — 2.63 (m, 5H), 2.41 — 2.34 (m, 2H), 2.31 (dd,J = 17.8, 2.5 Hz, 1H), 2.23 (d,J = 14.2 Hz, 1H).

"H NMR (400 MHz, Chloroform-d) § 7.17 (d,J = 1.8 Hz, 1H), 7.08 — 7.01 (m, 2H), 6.98 (d,J = 1.8 Hz, 1H), 6.75 (d, J

4H), 4.96 (ddd, J
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61°S
0C's
0C’s
0C's
0C's
0C's
[44]
€C°S
€S
8/°S
08°S
16'S
€6'S
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86°S
66'S
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6v"9
69
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759
€49
€49
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

6.8,1.5,1.5 Hz, 2H), 3.00 (ddd, J=17.6, 2.9, 0.8 Hz, 1H), 2.80 (dddd, J = 14.1, 6.7,

4.6,2.9,1.9 Hz, 1H), 3.35 (ddd, J

"H NMR (400 MHz, Chloroform-d) 8 7.03 — 6.99 (m, 2H), 6.76 — 6.72 (m, 1H), 6.50 (dd, J=10.2, 1.9 Hz, 1H), 6.01 (dd, J=10.2, 0.7 Hz, 1H), 6.00 — 5.87 (m, 1H), 5.79 (dddd, /= 16.9, 10.1,

8.1, 6.7 Hz, 1H), 5.24 — 5.16 (m, 2H), 5.11 — 5.04 (m, 2H), 4.82 (ddd, J
1.5, 1.5 Hz, 1H), 2.76 (dd, J = 17.6, 4.2 Hz, 1H), 2.64 (dddd, J = 14.1, 8.1, 1.0, 1.0 Hz, 1 H).
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00T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

8.1 Hz, 1H), 6.66 (dd,J=10.2, 1.9 Hz, 1H), 6.04 — 5.81 (m, 2H), 5.91 (d, /= 10.2 Hz,

1H), 5.30 - 5.15 (m, 2H), 5.09 — 4.98 (m, 2H), 4.91 — 4.88 (m, 1H), 3.35 (ddd, J = 6.6, 1.5 Hz, 2H),2.93 (dddd, J = 14.2,7.2,1.4, 1.4 Hz, 1H),2.88 — 2.83 (m, 2H), 2.77 - 2.72 (m, 1H).

"H NMR (500 MHz, Acetone-ds) 8 7.24 (d,J = 1.8 Hz, 1H), 7.02 (dd, J = 8.1, 1.8 Hz, 1H), 6.71 (d,J



6£°6€
wN.ovw
S°0p

Steb—

69°98—

pso11
99'STT~
PO'6TT~_
€5beT

Sb'/TT
oo.omﬁ/
mm.ma/
ow.mﬁ%
ETpET—
TO'6ET~

yS'6bT—

P1'8ST—

LT'S6T—

SR 1 o S 5

210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220



9P-0OSWA 05°CH
89°C
69°C
04T+
0472
TL°CH
LT
LT
94T
94T
97T
97T
64T
64T
ow.N.g
08¢
8'C
€8¢
¥8°¢C
¥8°C
S8°C
(8T
88°C

67

Nm.N | /460
6T S = 00'T

Hm.m/ —_— 00T

|

1€€ <60
8t
58"t
=¢€6'T

9871 2
ww;ﬂ
98’7
98P
98'v
L8V
No.mg
20°'S

20°'S

€0'S

$0°'S

$0'S

$0'S — =60
S0°'S _ - — H\.mo.N
L0'S —_ - 860
80°S D /60
80°S
€T's
€T's
€T's
€1's
€T's
ST'S
ST'S
ST'S
ST'S
ST'S
1C°S
TS
1S
¥C'S
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16°G
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¥/9
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86°91
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€cL-

1.5 1.0 0.5 0.0

2.0
6.7 Hz, 2H), 2.90 (dd, J = 17.5, 3.9 Hz, 1H), 2.85

2.5

4.0 3.5 3.0

4.5
8.1 Hz, 1H), 6.67 (dd,J=10.2, 1.9 Hz, 1H), 5.94 (dddd, J=16.8, 10.0, 6.7 Hz, 1H), 5.92

5.0
f1 (ppm)

95 90 85 80 75 70 65 60 55
"H NMR (500 MHz, DMSO-ds) 8 7.23 (d,J = 1.9 Hz, 1H), 6.98 (dd, J= 8.1, 1.9 Hz, 1H), 6.73 (d,J

10.0
(dd,J=10.2,0.9 Hz, 1H), 5.79 (dddd, /= 17.4,10.1, 7.4 Hz, 1H), 5.27 - 5.11 (m, 2H), 5.09 — 5.01 (m, 2H), 4.88 — 4.84 (m, 1H),3.31 (d,J

(dddd, J = 14.0, 7.4, 1.2 Hz, 1H), 2.78 (ddd, J = 17.5, 2.7, 0.9 Hz, 1H), 2.70 (dddd, J = 14.0, 7.4, 1.1 Hz, 1H).

1.5
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

=7.9 Hz, 1H), 6.08 —
7.4,1.4,1.4 Hz, 2H).

8.1 Hz, 1H), 6.93 (d,J

74,14, 1.4 Hz, 2H), 3.38 (ddd, J

2.2 Hz, 1H), 6.98 (d, J

6.4, 1.6, 1.6 Hz, 2H), 3.40 (ddd, J

"H NMR (500 MHz, Chloroform-d) § 7.30 — 7.27 (m, 2H), 7.14 (dd, J = 8.0, 1.8 Hz, 1H), 7.13 — 7.11 (m, 2H), 7.09 (d, J

5.94 (m, 3H), 5.76 (s, 1H), 5.59 (s, 1H), 5.24 — 5.17 (m, 2H), 5.15 — 5.04 (m, SH), 3.47 (ddd, J
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

2.4 Hz, 1H),6.92 (d,J = 8.3 Hz,

7.1,1.4, 1.4 Hz, 2H), 3.37 (ddd, J= 6.7, 1.5,

7.1,1.6, 1.6 Hz, 1H), 3.41 (ddd, J

2.3 Hz, 1H), 7.15 (dd, J = 8.3,2.2 Hz, 1H), 7.14 — 7.12 (m, 2H), 7.03 (d, J

1H), 6.90 (d, J = 8.4 Hz, 1H), 6.08 — 5.93 (m, 3H), 5.17 — 5.00 (m, 6H), 3.87 (s, 3H), 3.78 (s, 3H), 3.43 (ddd, J

'H NMR (500 MHz, Chloroform-d) 5 7.43 (dd, J = 8.4, 2.3 Hz, 1H), 7.39 (d, J
1.5 Hz, 2H), 3.20 (s, 3H).
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

8.1 Hz, 1H), 6.07 — 5.88 (m, 3H), 5.15 —

2.3 Hz, 1H), 7.04 — 7.00 (m, 3H), 6.93 — 6.88 (m, 2H), 6.82 (d,J =

2.3 Hz, 1H),7.18 (d,J =

'H NMR (400 MHz, DMSO-d¢) § 9.19 (s, 1H), 7.24 (d, J

4.97 (m, 6H), 3.43 (ddd, J

6.2,1.8, 1.8 Hz, 2H).

6.5,19,1.9 Hz, 2H), 3.28 (ddd, J

6.7,1.5, 1.5 Hz, 2H), 3.30 (ddd, J
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1.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

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

'H NMR (500 MHz, Chloroform-d) & 7.30 (d,J=2.2 Hz, 1H), 7.26 (d, J= 2.2 Hz, 1H), 7.15 (dd, J = 8.3, 2.3 Hz, 1H), 7.11 (d,J = 2.2 Hz, 1H), 7.06 (d, J = 2.2 Hz, 1H), 7.06 (dd, J= 8.9, 2.2 Hz,

1H), 6.97 (d,J = 8.2 Hz, 1H), 6.90 (d, J = 8.9 Hz, 1H), 6.07 (dddd, J = 16.8, 10.0, 6.7, 1.2 Hz, 1H), 5.98 (ddt, J = 16.9, 10.3, 6.6 Hz, 1H), 5.93 (ddt, J = 16.9, 10.3, 6.6 Hz, 1H), 5.75 — 5.70 (m,

1H), 5.49 — 5.38 (m, 1H), 5.24 — 5.13 (m, 2H), 5.13 — 5.11 (m, 1H), 5.11 — 5.03 (m, 4H), 3.53 (d, J = 6.6 Hz, 2H), 3.36 (d,J = 6.6 Hz, 2H), 3.35 (d,J = 6.6 Hz, 2H).
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0C's
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1S
€S
€S
¥C'S
6'S
¥6'S
S6°'S
96°'S
96°'S
86'G
66°'S .
66's — —  ——
009
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209
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€09
S0'9
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£L0'9
809
609

689

16'9

169 860
€6'9— — ¥6°0
[\ — £6°0
0L H/.om.H
S0°L
90°L
L0,
T¢L
1L
1L
[44yA o
€L m
veL

€0dd 9¢’,L \

L

/67T
86T

L

/ CH2

OH

0.0

0.5

1.0

1.5
8.2 Hz, 1H), 6.11 — 5.90 (m, 2H), 5.25 —

2.0

3.0 2.5

8.2 Hz, 1H), 6.90 (d, J

4.0 3.5

4.5
2.2 Hz, 1H), 6.92 (d,J

6.7,1.5, 1.5 Hz, 2H).

5.0
f1 (ppm)

"H NMR (400 MHz, Chloroform-d) § 7.25 — 7.20 (m, 2H), 7.05 (dd, J = 8.2, 2.2 Hz, 1H), 7.02 (d, J

5.16 (m, 2H), 5.14 — 5.01 (m, 4H), 3.46 (ddd, J

5.5

7.0 6.5 6.0

6.4,1.5, 1.5 Hz, 2H), 3.35 (ddd, J

7.5

9.5 9.0 8.5 8.0

10.0

1.5
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09°'s
29°'S
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€99
+9'S
6'S
¥6'S
¥6°S
S6°S
96°'S
L6'S
86'S
66'S
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€09
€09
S0'9
S0'9
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L09
0S°9
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94’9
LL9
76'9
26'9
69
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€024
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0T"ZA
0T
1124
[AVEe
9090 9¢°Z
9¢°/
8€" L
162
sL-

ARl AR

N%W*

_

L

|

s

mMu i

Feoz

Fe61
91

960

£-96'0
660
=960
F-001

S60
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3.5

2.5 2.0 1.5 1.0 0.5 0.0

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

10.0

1.5

8.4 Hz, 1H),7.11 (dd,J = 8.4, 1.8 Hz, 1H),7.03 (d,J= 1.9 Hz, 1H), 6.93 (dd,J=8.2, 1.9 Hz, 1H), 6.77 (d,J = 8.2 Hz,

"H NMR (500 MHz, Chloroform-d) § 7.52 (d,J = 1.8 Hz, 1H), 7.37 (d,J

6.7,1.6, 1.6 Hz, 2H),

9.9 Hz, 1H), 5.98 (s, 1H), 5.61 (dddd, J=17.2,10.1,7.3,7.3 Hz, 1H), 5.17 — 5.00 (m, 6H), 3.51 (ddd, J

3.35(ddd, J= 6.4, 1.4, 1.4 Hz, 2H), 2.69 (dd, J = 14.3,7.3 Hz, 1H), 2.64 (dd, J= 14.3,7.3 Hz, 1H).

1H), 6.51 (d,J = 9.9 Hz, 1H), 6.10 — 5.90 (m, 2H), 5.98 (d, J
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

8.4 Hz, 1H),7.25 (d,J = 1.8 Hz, 1H), 7.17 (dd, J = 8.4, 1.7 Hz, 1H), 6.95 (dd, J = 8.1, 1.8 Hz, 1H), 6.71 (d,J= 8.1 Hz,

10.0 Hz, 1H), 6.06 (s, 1H), 6.13 — 5.89 (m, 2H), 5.65 (dddd, J= 17.3,10.2,7.2, 7.2 Hz, 1H), 5.21 — 4.96 (m, 6H), 3.53 (d, J = 6.8 Hz, 2H), 3.35 (d,J

6.7 Hz, 2H), 2.81 (dd, J = 14.0, 7.2 Hz, 1H), 2.68 (dd, J = 14.0, 7.2 Hz, 1H).

'H NMR (400 MHz, Acetone-ds) 8 7.53 (d,J = 1.7 Hz, 1H), 7.43 (d, J

1H), 6.58 (d,J = 10.0 Hz, 1H), 6.21 (d, J
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1.5

2.3 Hz, 1H), 7.09 (dd, J = 8.2, 2.3 Hz, 1H), 7.02 (s, 1H), 6.95 (d, /= 2.3 Hz, 1H), 6.94 (d, J = 8.2

Hz, 1H), 6.90 (d,J= 8.2 Hz, 1H), 6.02 — 5.88 (m, 2H), 5.89 — 5.76 (m, 1H), 5.82 (s, 1H), 5.58 (s, 1H), 5.11 — 4.92 (m, 6H), 4.78 (s, 1H), 3.37 — 3.31 (m, 4H), 3.29 — 3.15 (m, 2H).

'H NMR (400 MHz, Chloroform-d) § 7.18 (s, 1H), 7.13 (dd, J = 8.2, 2.3 Hz, 1H), 7.09 (d, J
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1.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

T T T 1
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
f1 (ppm)
'H NMR (400 MHz, Chloroform-d) 8 7.89 (d,J= 1.8 Hz, 1H), 7.41 (d, J = 8.5 Hz, 1H), 7.34 (d,J= 1.8 Hz, 1H), 7.15 (dd, J = 8.5, 1.8 Hz, 1H), 6.98 (dd, J= 8.2, 1.8 Hz, 1H), 6.70 (d, J = 8.2 Hz,

1H), 5.96 (dddd, J = 16.9, 10.2, 6.7, 6.7 Hz, 2H), 5.64 (dddd, J = 16.6, 10.0, 8.2, 6.5, 6.5 Hz, 1 H), 5.23 — 5.00 (m, 7H), 3.46 (d, J = 6.7 Hz, 2H), 3.38 (d, J = 6.7 Hz, 2H), 3.32 (dd, J = 14.2, 6.5
Hz, 1H), 3.19 (dd,J = 17.7,2.7 Hz, 1H), 2.96 (dd, J = 17.7, 4.4 Hz, 1 H), 2.88 (dd, J = 14.2, 8.2 Hz, 1H).
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5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.5 9.0

10.0

1.5

8.5 Hz, 1H), 6.80 (dd, J = 8.5, 1.8 Hz, 1H), 6.74 (dd, J = 8.2, 1.8 Hz, 1H), 6.60 (d, J= 8.2 Hz,

1H), 5.93 — 5.73 (m, 2H), 5.27 (dddd, /= 16.8, 10.1, 8.1, 6.6 Hz, 1H), 5.04 — 4.95 (m, 2H), 4.96 — 4.87 (m, 2H), 4.86 — 4.70 (m, 2H), 4.55 (dd, /= 4.3, 2.8 Hz, 1H), 3.17 (d, J = 6.6 Hz, 4H), 3.08

(dd, J=17.5,2.8 Hz, 1H), 2.92 (dd,J = 14.1, 6.6 Hz, 1H), 2.57 (dd, J = 17.5, 4.3 Hz, 1H), 2.42 (dd, J = 14.1, 8.1 Hz, 1H).

'H NMR (400 MHz, Toluene-ds) 5 8.10 (d,J = 1.8 Hz, 1H), 7.32 (d,J = 1.8 Hz, 1H), 7.09 (d, J
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epi-simonsol E (15:85) simonsin A

-

1.08-J

0.12—=

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.

"H NMR (500 MHz, Acetone-ds) & 8.30 (s, 0H), 7.04 (d, J = 1.9 Hz, 0H), 7.02 (d, J = 1.9 Hz, 0H), 6.98 (dd, J = 8.1, 1.9 Hz, 0H), 6.93 (d, /= 1.9 Hz, 1H), 6.90 (dd, J= 8.1, 1.9 Hz, 2H), 6.88 (dd,
J=28.1,1.9 Hz, 1H), 6.74 (d,J = 7.8 Hz, 0H), 6.70 (d, J = 8.2 Hz, 0H), 6.59 (d,J = 8.2 Hz, 1H), 6.56 (d,J = 8.1 Hz, 1H), 6.03 (s, 1H), 5.92 (dddd, J = 16.8, 10.0, 6.6, 6.6 Hz, 0H), 5.92 (dddd, J =
16.8, 10.0, 6.6, 6.6 Hz, 2H), 5.74 (dddd, 0H), 5.66 (dddd, /= 17.3, 10.1,7.2, 7.2 Hz, 1H), 5.22 — 4.94 (m, 7H), 4.88 (dd,J = 9.9, 5.4 Hz, 0H), 4.72 (dd,J = 11.1, 5.1 Hz, 1H),3.75 (dd,J = 13.3,
4.4 Hz, 0H),3.38 (dd,J = 12.4, 5.4 Hz, 1H), 3.32 (ddd, J = 6.6, 1.5 Hz, 0H), 3.29 (d, J = 6.7 Hz, 2H), 3.27 (d, J = 7.0 Hz, 2H), 3.24 (d,J = 7.1 Hz, 0H), 3.03 (dd, J = 14.7, 10.0 Hz, 0H), 2.79 (d,J
= 1.2 Hz, 0H), 2.79 (dd, J = 14.5, 5.4 Hz, 0H), 2.73 (dddd, J = 12.7, 6.8, 2.3, 2.3 Hz, 0H), 2.67 (dd, J = 12.7, 8.3 Hz, 0H), 2.64 (d, J = 13.7 Hz, 0H), 2.59 (ddd, /= 7.2, 1.2, 1.2 Hz, 2H), 2.52 (dd,
J=13.9,5.3 Hz, 1H), 2.48 (dd,J = 13.1, 5.3 Hz, 1H), 2.30 (dd, J = 13.9, 4.5 Hz, 0H), 2.07 (dd, J = 13.9, 11.1 Hz, 1H), 1.68 (dd, J = 13.9, 12.4 Hz, 1 H).
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simonsol E (7:3) epi-simonsin A

1
I
I /
I
I / / // / / / Vs
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I Py oot A N4 i) T

.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.

"H NMR (500 MHz, Acetone-ds) & 8.26 (s, 1H), 7.13 (d,J = 1.9 Hz, 1H), 7.11 (d,J = 1.9 Hz, 0H), 7.00 (dd, J = 8.2, 1.9 Hz, 1H), 6.96 (d,.J = 1.9 Hz, OH), 6.95 (d,J = 1.8 Hz, 0H), 6.93 (dd, J =
8.2, 1.8 Hz, 1H), 6.85 (dd,J = 8.2,2.2 Hz, 1H), 6.71 (d, J = 8.2 Hz, 1H), 6.67 (d,J = 8.2 Hz, 1H), 6.64 (d,J = 2.2 Hz, 1H), 6.63 (d, J = 8.2 Hz, 0H), 6.62 (d, J = 8.2 Hz, 0H), 5.98 (dddd, J = 16.8,
10.0, 6.6, 6.6 Hz, 1H), 5.88 (dddd, J = 16.8, 10.0, 6.6, 6.6 Hz, 1H), 5.80 (dddd, J = 16.8, 10.2, 8.2, 6.5 Hz, 1H), 5.64 (s, 0H), 5.22 — 5.09 (m, 2H), 4.82 (dd, J = 4.2, 3.6 Hz, OH), 3.35 (ddd, J =
6.6, 1.6, 1.6 Hz, 3H), 3.29 (ddd, J = 6.8, 1.6, 1.6 Hz, 1H), 3.20 (d, J = 6.6 Hz, 2H), 3.17 (d,J = 16.1 Hz, 0H), 3.16 (d, J = 3.3 Hz, 1H), 2.98 (dd, J = 13.5, 4.2 Hz, 1 H), 2.85 (d,J = 7.8 Hz, 1H),
2.85-2.77 (m, 2H), 2.76 (dd, J = 16.1, 3.0 Hz, 2H), 2.68 (dddd, J = 13.8, 6.5, 1.4 Hz, 1H), 2.61 (dd, J = 13.8, 8.2 Hz, 1H), 2.56 (d,J = 4.2 Hz, 0H), 2.43 (ddd, J = 13.8, 6.5, 1 .4, 1.4 Hz, OH),
2.33 (dd,J = 13.8, 8.2 Hz, OH), 2.25 (dd, J = 14.8, 3.6 Hz, 0H), 2.16 (dd, J = 13.9, 5.0 Hz, 0H), 1.98 (dd, J = 13.6, 4.2 Hz, 1H), 1.69 (dd, J = 13.9, 11.9 Hz, OH).



va \

OIJCRCTI7 V5 OC

0L°LE
R.mm/.
€8'8¢

95°60T
19°60T
$9°60T
69°60T
6£°60T
€E°GTT
PbESTT
LE°STT
SH'STT
Y0'9TT
P91t
60°6TT
[4 418!
09T
8T
6C°SCT
Sp'8¢T
€5°8¢T
65°8¢T
96°8¢T
Tv'6cT
8/°6CT
SCTET
TP T1ET
6L°TET
09°¢CeT
08°¢CET
LYEET
LSPET
09°vET
TT'6€ET
0€6ET
CE6ET
6€°6ET
9/°€ST
80°/ST
00°6ST A
€E€°6ST -

mixture 2

simonsol E (7:3) epi-simonsin A

19'80¢—

210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220



8T°0p
ZE0p
62°Eb~

ST .mv\
0T°9%
10°L¥
80°/y

9¢'61

LL7LE
98°8¢
£8°6€
mm.o¢%

L1768~

00¢(€ad) 90°98~"

3C DEPT 135

95°60T
$9°60T
6/°60T
PbESTT
LESTT
SP'STT
SH'STT
09T
P19TT
0T'6T1T
[4 418!
09T
8T
6C°SCT
69°8¢T
96'8¢T
8L°6CT
SCTET
LSPET
09°vET
TT°6€T
0€°6€ET
CE6ET
6€°6€ET

¢

mixture 2

simonsol E (7:3) epi-simonsin A

i

M

210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220



f1 (ppm)

< ¢ : 9 8 b #
e ; LA .
ol o Wo e
A7 W T
iy
0 9"98 @ mixture 2

simonsol E (7:3) epi-simonsin A

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 T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f2 (ppm)



HSQC

mixture 2

simonsol E (7:3) epi-simonsin A

~10
20

~30

50
-60
70
-80
-90
-—100
-110
120
-130
-—140

~150

4.5
f2 (ppm)

2.0 1.5 1.0 0.5 0.0

f1 (ppm)



HMBC

Y

L

mixture 2

simonsol E (7:3) epi-simonsin A

= =

o’

I

D D
&
>
@
()
=
&

L

b ® @ @

~10
20
30

~50

;60

70

;80

;90

;100
;110
;120
;130
;140
;150
;160
;170
;180
;190
;200
;210
;220

9.0 8.5 8.0 7.5

7.0

6.5

6.0

T T T T T T T T T T T T T T T T T
5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5
f2 (ppm)

1.0 0.5 0.0

f1 (ppm)



NOESY

o
8
0@7
i & (]
0 1 ‘0
i | ﬂ@ % 193
0 @
§ i o
¥ i
ﬁ? ] i
ﬂ mixture 2

simonsol E (7:3) epi-simonsin A

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5
f2 (ppm)

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)






909 9¢’L
ﬂv.m/
'L

WL
[4 4
'L
'L

Br

«/

Fos1

E10¢
FeeT

Foot

0.0

0.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10.0

1.5

'H NMR (400 MHz, Chloroform-d) & 7.42 (td,J = 4.5, 1.4 Hz, 1H), 2.65 — 2.60 (m, 2H), 2.47 — 2.41 (m, 2H), 2.12 — 2.04 (m, 2H).
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10.0

1.5

8.4 Hz, 1H), 5.95 (ddt,J=16.8,10.0,6.7 Hz, 1H), 5.10 - 5.01

4.2 Hz, 1H), 6.87 (d,J=2.3 Hz, 1H), 6.82 (d,J =

"H NMR (400 MHz, Chloroform-d) 8 7.10 (dd, J = 8.4,2.3 Hz, 1H), 6.89 (t,J

(m, 2H), 3.73 (s, 3H), 3.32 (ddd, J

6.0,4.2 Hz, 2H), 2.16 — 2.08 (m, 2H).

6.8, 1.4, 1.4 Hz,2H),2.61 — 2.56 (m, 2H), 2.51 (td,J
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"H NMR (500 MHz, Benzene-ds) 8 7.56 (d,J= 1.8 Hz, 1H), 7.43 (d,J= 1.8 Hz, 1H), 7.29 (d,J= 8.4 Hz, 1H), 6.89 (dd, /= 8.4, 1.8 Hz, 1H), 6.82 (dd, /= 8.2, 1.8 Hz, 1H), 6.78 (d, /= 8.2 Hz,
1H), 5.93 (dddd, /= 16.8,10.1, 6.6, 6.6 Hz, 1H), 5.84 (dddd, /= 17.0, 10.3, 6.6, 6.6 Hz, 1H), 5.48 (dddd, /= 16.7, 10.1, 8.2, 6.4 Hz, 1H), 5.04 — 4.94 (m, 5H), 4.91 — 4.80 (m, 3H), 3.29 (ddd, J =
6.6,1.3,1.3 Hz, 2H), 3.14 (ddd, J= 6.6, 1.3, 1.3 Hz, 2H), 3.05 (dddd, /= 14.1,6.4, 1,4, 1.4 Hz, 1H), 2.60 (dd, J = 14.1, 8.2 Hz, 1H), 2.47 (ddd, /= 13.8,5.0, 5.0 Hz, 1H), 1.79 (ddd,J=13.8, 8 .4,
3.4 Hz 1H), 1.22 — 1.11 (m, 1H).
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'H NMR (500 MHz, Benzene-ds) 8 7.53 (d,J = 1.8 Hz, 1H), 7.44 (d,J = 1.9 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 6.87 (dd,J = 8.4, 1.8 Hz, 1H), 6.78 (dd, J = 8.1, 1.9 Hz, 1H), 6.64 (d,J = 8.1 Hz,
1H), 5.96 — 5.82 (m, 2H), 5.36 (dddd, /= 16.8, 10.1, 8.1, 6.6 Hz, 1H), 5.03 — 4.95 (m, 4H), 4.89 (ddd, /= 11.2,4.7, 3.0 Hz, 1H), 4.86 — 4.77 (m, 2H), 4.68 (dd, J= 4.4, 3.0 Hz, 1H), 3.27 (ddd, J
=6.3,1.0, 1.0 Hz, 2H), 3.16 (ddd, /= 6.9, 1.5, 1.5 Hz, 1H), 2.95 (dddd, J = 14.1, 6.6, 1.4, 1.4 Hz, 1H), 2.56 — 2.47 (m, 2H), 2.23 (ddd, J = 11.2,2.7, 2.7 Hz, 1H), 1.88 (ddd, J = 14.9,4.7,3.0 Hz,
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'H NMR (500 MHz, Benzene-ds) 8 7.46 (d,J = 1.9 Hz, 1H), 7.12 (d,J = 1.9 Hz, 1H), 6.92 (d,J = 8.3 Hz, 1H), 6.91 (dd,J= 8.3, 1.9 Hz, 1H), 6.85 (dd,J = 8.1, 1.9 Hz, 1H), 6.83 (d,J = 8.1 Hz,
1H), 5.94 (ddd, /= 16.8, 10.1, 6.6 Hz, 1H), 5.87 (ddd, J = 16.8, 10.1, 6.6 Hz, 1H), 5.55 — 5.45 (m, 2H), 5.06 — 4.98 (m, SH), 4.84 — 4.72 (m, 2H), 4.64 (dd, J = 8.5, 7.1 Hz, 1H), 3.25 (ddd, J =
6.6, 1.6 Hz, 2H), 3.18 (ddd, J = 6.6, 1.6 Hz, 2H), 2.93 (dddd, J = 14.2, 5.6, 1.7 Hz, 1H), 2.74 (ddd, J = 14.8, 7.1 Hz, 1H), 2.10 — 2.02 (m, 2H).
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'H NMR (400 MHz, Chloroform-d) § 7.47 (d, J = 2.5 Hz, 1H), 7.20 (dd, J = 8.7, 2.5 Hz, 1H), 6.77 (d, J = 8.7 Hz, 1H), 1.35 — 1.24 (m, 3H), 1.11 (d,J = 7.3 Hz, 18H).
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'H NMR (400 MHz, Chloroform-d) § 7.47 (d, J = 2.3 Hz, 1H), 7.21 (dd, J = 8.3, 2.3 Hz, 1H), 7.06 (dd, J = 8.1,2.2 Hz, 1H), 7.03 (d, J = 2.2 Hz, 1H), 6.99 (d,J = 8.3 Hz, 1H), 6.89 (d,J = 8.1 Hz,
1H), 5.97 (ddt, J = 16.8, 10.0, 6.7 Hz, 1H), 5.12 — 5.03 (m, 2H), 4.98 (s, 1H), 3.35 (ddd, J = 6.8, 1.4, 1.4 Hz, 2H), 1.43 — 1.29 (m, 3H), 1.16 (d, J = 7.4 Hz, 18H).
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2.3 Hz, 1H), 7.29 (dd, J = 8.4, 2.3 Hz, 1H), 7.15 — 7.13 (m, 1H), 7.12 — 7.06 (m, 2H), 6.93 (d,J =

"H NMR (400 MHz, Chloroform-d) & 7.54 (d, J
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"H NMR (400 MHz, Chloroform-d) § 7.48 (dd, J = 10.0, 2.7 Hz, 1H), 7.05 (dd, J = 8.3, 2.2 Hz, 1H), 6.98 (d, J = 2.7 Hz, 1H), 6.88 (d,J = 8.3 Hz, 1H), 6.67 (d,J = 2.2 Hz, 1H), 6.29 (d,/ = 10.0
Hz, 1H), 5.87 (dddd, J = 17.5,9.6, 6.7, 6.7 Hz, 1 H), 5.37 (dd, J = 3.0, 3.0 Hz, 1H), 5.06 — 5.00 (m, 2H), 3.91 (dq, J= 9.6, 7.1 Hz, 1H), 3.64 (dq,J = 9.6, 7.1 Hz, 1H), 3.25 (d,J = 6.8, 1.5 Hz, 2H),

2.31(dd,J = 14.0,3.0 Hz, 1H),2.16 (dd, J = 14.0, 3.1 Hz, 1H), 1.21 (dd,J= 7.1, 7.1 Hz, 3H).



S¢ST—

€€9e—
9g'6E—
ETer~

85 P9—

ERAFEE

05°56—

STOTT~_
ZE8TT~
88811~
60°S2T~_
bb'8ZT~_
02'0£T~—
69'2ET—
grec1”
e

SE6YT—
ww.mvﬁ.\.
€6'vST—

reLT—

-10

220 210 200 190 180 170 160 150 140 130 120 c %10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

230



\

\
—
T e = =

—

—_
_

—

19T —m———

L]
f RO R B T f T T i 7T s
& FRRRG 3 & & 8 & &R &
o [oNoNoNolNol o o o ~— — o o N
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 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 1.5 1.0 0.5 0.0 -0
f1 (ppm)

'H NMR (400 MHz, Chloroform-d) §7.72 (d, J = 2.7 Hz, 1H), 7.05 (dd, J = 8.3, 2.2 Hz, 1H), 6.88 (d, /= 8.3 Hz, 1H), 6.79 (dd,J= 9.8, 2.7 Hz, 1H), 6.67 (d,J = 2.2 Hz, 1H), 6.46 (d,J = 9.8 Hz,
1H), 5.87 (dddd, J = 17.5,9.6, 6.7, 6.7 Hz, 1 H), 5.39 (dd, J = 2.8, 2.8 Hz, 1H), 5.07 — 4.99 (m, 2H), 3.90 (dq, J= 9.7, 7.1 Hz, 1H), 3.65 (dg,J= 9.7, 7.1 Hz, 1H), 3.25 (ddd, J = 6.8, 1.5, 1.5 Hz,
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'H NMR (400 MHz, Chloroform-d) § 7.94 (d, J = 2.7 Hz, 1H), 7.18 (dd, J = 8.7, 2.5 Hz, 1H), 6.89 (d,J = 8.7 Hz, 1H), 6.86 (d,J = 2.5 Hz, 1H), 6.76 (dd, J= 9.8, 2.7 Hz, 1H), 6.48 (d,J = 9.8 Hz,
1H), 5.40 (dd,J=2.9, 2.9 Hz, 1H), 3.89 (dq, J = 9.6, 7.1 Hz, 1H), 3.66 (dq, J= 9.7, 7.1 Hz, 1H), 2.28 (dd, J = 14.2,2.9 Hz, 1H), 2.18 (dd, J = 14.2, 2.9 Hz, 1H), 1.23 (dd, J= 7.1, 7.1 Hz, 3H).
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'H NMR (400 MHz, Chloroform-d) § 7.47 (dd, J = 10.0, 2.7 Hz, 1H), 7.20 (d,J = 2.7 Hz, 1H), 7.18 (dd, J = 8.7, 2.5 Hz, 1 H), 6.89 (d, /= 8.7 Hz, 1H), 6.86 (d,J = 2.5 Hz, 1H), 6.34 (d,/ = 10.0
Hz, 1H), 5.39 (dd,J = 3.0, 3.0 Hz, 1H), 3.88 (dq, /= 9.7, 7.1 Hz, 1H), 3.65 (dq, J=9.7, 7.1 Hz, 1H), 2.31 (dd,J = 14.2,3.0 Hz, 1H), 2.17 (dd, J = 14.2,3.0 Hz, 1H), 1.21 (dd,J= 7.1, 7.1 Hz,

3H).
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'H NMR (500 MHz, Acetone-ds) 8 7.53 (dd, J = 10.1, 3.0 Hz, 1H), 7.32 (dd, J = 8.8, 2.7 Hz, 1H), 7.25 (dd, J = 8.7, 2.6 Hz, 1H), 7.18 (d,J = 2.7 Hz, 1H), 7.14 (d, J = 2.6 Hz, 1H), 7.04 (d,.J = 8.8
Hz, 1H), 6.98 (d,J = 8.7 Hz, 1H), 6.89 (d,J = 3.0 Hz, 1H), 6.23 (d,J = 10.1 Hz, 1H), 5.58 (dd, J = 3.0, 3.0 Hz, 1H), 3.93 (dq, /= 9.7, 7.1 Hz, 1H), 3.80 (s, 3H), 3.72 (dq, /= 9.7, 7.1 Hz, 1H),
2.49 (dd,J = 14.2,3.0 Hz, 1H),2.27 (dd, J = 14.2,3.0 Hz, 1H), 1.21 (dd,J= 7.1, 7.1 Hz, 3H).
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1H NMR (500 MHz, Chloroform-d) 8 7.13 (dd, J = 8.7, 2.5 Hz, 1H), 7.06 (d, ] = 2.5 Hz, 1H), 6.83 (d, ] = 8.7 Hz, 1H), 6.60 (dd, J = 10.1, 1.8 Hz, 1H), 6.09 (dd,J = 10.1, 0.8 Hz, 1H), 5.31 (dd, J
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8.7 Hz, 1H), 6.78 (dd, /= 10.1, 1.4 Hz, 1H), 6.08 (d,J=10.1 Hz, 1H), 5.28 (dd, J = 6.8,

2.5 Hz, 1H), 6.85 (d,J =

2.9 Hz, 1H), 3.98 (dq, /= 9.5, 7.1 Hz, 1H), 3.65 (dg, J=9.5, 7.1 Hz, 1H),2.57 — 2.47 (m, 2H), 2.41 — 2.34 (m, 1H), 2.24 (dd, J = 13.8, 2.9 Hz, 1H), 2.17 — 2.09 (m, 2H), 1.24 (dd, J=7.1,7.1 Hz,

"H NMR (500 MHz, Chloroform-d) § 7.15 (dd, J = 8.7, 2.5 Hz, 1H), 7.07 (d, J
3H).
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8.3 Hz, 2H), 6.00 (ddt, J = 16.8, 10.0, 6.7 Hz, 2H), 5.14 — 5.03 (m, 4H), 3.76 (s, 6H),

2.3 Hz, 2H), 6.91 (d,J =

6.7,1.5,1.5 Hz, 4H).

"H NMR (400 MHz, Chloroform-d) & 7.14 (dd, J = 8.3, 2.3 Hz, 2H), 7.07 (d, J

3.37 (ddd, J
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1H NMR (500 MHz, Chloroform-d) 8 9.33 (s, 1H), 7.02 (d, J = 1.8 Hz, 1H), 6.99 (dd, J = 8.2, 2.2 Hz, 1H), 6.98 (dd, ] = 8.0, 1.8 Hz, 1H), 6.83 (d,J = 2.2 Hz, 1H), 6.79 (d, ] = 8.2 Hz, 1H), 6.77
(d,7=8.0 Hz, 1H), 6.01 — 5.87 (m, 2H), 5.78 (s, 1H), 5.83 — 5.71 (m, 1H), 5.21 — 5.15 (m, 2H), 5.11 — 5.02 (m, 4H), 4.83 — 4.78 (m, 1H), 4.42 — 4.35 (m, 1 H), 4.07 (s, 1H), 3.32 (d,J = 7.1 Hz,
2H), 3.30 (d,J = 7.1 Hz, 2H), 2.79 (ddd, J = 15.5,3.2, 2.1 Hz, 1H), 2.76 (dd,J = 14.1,7.1 Hz, 1H),2.61 (dd, ] = 14.1, 7.1 Hz, 1H), 2.09 (ddd, ] = 15.5, 4.1, 2.5 Hz, 1 H).
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1.5

8.2 Hz, 1H),

2.3 Hz, 1H), 7.06 (dd, J=8.2,2.3 Hz, 1H), 7.01 (d,J=1.7 Hz, 1H), 6.98 (d,J= 1.7 Hz, 1H), 6.90 (d, J

'H NMR (500 MHz, Chloroform-d) § 7.27 — 7.17 (m, 1H), 7.09 (d, J

5.98 (d,J = 10.0 Hz, 1H), 6.04 — 5.92 (m, 2H), 5.77 — 5.65 (m, 1H), 5.68 (d, /= 10.0 Hz, 1H), 5.15 — 5.03 (m, 6H), 4.81 — 4.76 (m, 1H), 4.25 — 4.18 (m, 1H), 3.40 (d, J = 6.6 Hz, 2H), 3.36 (d, J

6.6 Hz, 2H), 3.15 — 2.85 (m, 1H), 2.62 (dddd, J = 14.2,7.0, 1.4, 1.4 Hz, 1H), 2.57 — 2.49 (m, 2H), 1.98 (ddd, J = 15.1,4.7, 2.9 Hz, 1H).
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'H NMR (500 MHz, Chloroform-d) 3 7.13 (d,J = 2.2 Hz, 1H), 7.11 (dd, J = 8.2, 2.2 Hz, 1H), 7.05 (d,J = 1.6 Hz, 1H), 6.97 (d, J = 8.2 Hz, 2H), 6.96 (d,J = 1.6 Hz, 1H), 6.53 (s, 1 H), 5.97 (dddd,
J=16.8,10.0, 6.8, 6.8 Hz, 2H), 5.87 (ddd, /= 10.1,2.2, 1.1 Hz, 1H), 5.80 — 5.70 (m, 1H), 5.65 (ddd, /= 10.1, 1.9, 1.1 Hz, 1H), 5.16 — 5.03 (m, 7H), 4.88 (ddd, J = 4.4,3.3,0.9 Hz, 1 H), 4.48 —
4.39 (m, 1H), 3.39 (d,J = 6.8 Hz, 2H), 3.38 (d,J = 6.8 Hz, 2H), 2.66 (dddd, J = 14.3,6.7,1.3, 1.3 Hz, 1H), 2.61 — 2.51 (m, 2H), 1.80 (ddd, J = 13.9,9.5, 3.2 Hz, 1H), 1.57 (d,J = 5.8 Hz, 1 H).
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'H NMR (500 MHz, Chloroform-d) & 7.13 (dd, J = 8.3, 2.3 Hz, 1H), 7.10 (d, J = 2.3 Hz, 1H), 7.07 (d,J = 1.7 Hz, 1H), 6.99 (d,J = 1.7 Hz, 1H), 6.89 (d, J = 8.3 Hz, 1H), 6.56 (dd,J=10.2, 1.8 Hz,
1H), 6.04 (d, J = 10.2 Hz, 1H), 5.97 (dddd, J = 16.8, 9.9, 6.8, 6.8 Hz, 2H), 5.82 (dddd, J = 16.8, 10.0, 8.1, 6.6 Hz, 1H), 5.23 — 5.16 (m, 2H), 5.15 — 5.03 (m, 4H), 4.79 (ddd, J=4.1, 3.0, 1.8 Hz,
1H), 3.72 (s, 3H), 3.39 (d, J = 6.8 Hz, 2H), 3.35 (d, J = 6.8 Hz, 2H), 2.97 (dd, J = 17.5, 3.0 Hz, 1H), 2.83 (dddd, J = 14.2, 6.6, 1.4, 1.4 Hz, 1H), 2.73 (dd, J = 17.5, 4.1 Hz, 1H), 2.66 (dd, J= 14.2,
8.1 Hz, 1H).



10°6€
166~
96'6€~7
16°0b

€8'8h—

6'SS—

€0Ad 9T LL—

65¥8—

¥8°S6T—

210 200 190 180 170 160 150 140 130 120 c %10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220



T Sy i M R R b b
LN oMo — N ~N O NS O Mo N -
%% % & % ® S o @ o o 3599959
— O OO o — — < — —N—=O—N

1.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0

"H NMR (500 MHz, Chloroform-d) 5 7.11 — 7.08 (m, 2H), 7.08 (d,J = 1.8 Hz, 1H), 6.98 (d, J = 1.8 Hz, 1H), 6.98 — 6.92 (m, 1H), 6.14 (s, 1H), 6.03 — 5.93 (m, 2H), 5.74 (dddd, /= 16.8, 10.5,
8.2,6.6 Hz, 1H), 5.22 — 5.16 (m, 2H), 5.13 — 5.04 (m, 5H), 3.41 (ddd,J = 6.8, 1.5, 1.5 Hz, 2H), 3.37 (ddd, /= 6.7, 1.5, 1.5 Hz, 2H), 2.90 (dd,J = 17.1, 3.3 Hz, 1H), 2.67 (dd, J= 17.1, 3.7 Hz,
1H), 2.66 (dddd, J = 14.0, 6.6, 1.2, 1.2 Hz, 1H), 2.55 (dd,J = 14.0, 8.2 Hz, 1H), 2.35 — 2.29 (m, 1H), 2.22 — 2.13 (m, 1H), 2.08 — 1.97 (m, 2H).
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'H NMR (500 MHz, Chloroform-d) 5 7.48 — 7.43 (m, 2H), 7.37 (d,J = 1.8 Hz, 1H), 7.35 — 7.30 (m, 3H), 7.15 (d,J = 1.8 Hz, 1H), 7.13 — 7.08 (m, 2H), 6.94 (d, /= 8.1 Hz, 1H), 6.09 — 5.92 (m,
3H), 5.77 (dddd, J = 16.7, 10.3, 8.5, 6.4 Hz, 1 H), 5.30 — 5.23 (m, 2H), 5.18 — 5.04 (m, 5H), 3.51 (dd, J = 13.8, 3.3 Hz, 1H), 3.47 (d,J = 6.8 Hz, 2H), 3.37 (d,J = 6.7 Hz, 2H), 3.14 (dd, J = 14.1,
8.5 Hz, 1H),2.99 — 2.93 (m, 2H), 2.66 — 2.55 (m, 2H), 2.34 (dd, J = 18.1, 13.8 Hz, 1 H).
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Isomerisation

~6-12%
Isomerisation Et,O Et,O
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Pentane
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f1 (ppm)

'H NMR (400 MHz, Chloroform-d) 5 7.45 — 7.40 (m, 2H), 7.37 — 7.31 (m, 3H), 7.12 — 7.07 (m, 4H), 6.96 — 6.92 (m, 1H), 6.05 (s, 1H), 6.04 — 5.89 (m, 2H), 5.66 (dddd,J = 17.1, 10.1, 8.8, 5.6
Hz, 1H), 5.26 — 5.16 (m, 2H), 5.13 — 5.03 (m, SH), 3.79 (dd, J = 4.6, 4.0 Hz, 1H), 3.40 (ddd, J= 6.7, 1.5, 1.5 Hz, 2H), 3.37 (ddd, J= 6.7, 1.5, 1.5 Hz, 2H), 3.24 (dd, J= 17.5, 4.9 Hz, 1H), 2.97
(dddd, J=14.0,5.6, 1.5, 1.5 Hz, 1H), 2.87 (dd, J = 17.5, 3.0 Hz, 1H), 2.80 (dd,J = 14.0, 8.8 Hz, 1H), 2.51 (dd, J = 18.1, 4.6 Hz, 1H),2.39 (dd, J = 18.1, 4.0 Hz, 1H).
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'H NMR (500 MHz, Chloroform-d) & 7.44 — 7.40 (m, 2H), 7.36 — 7.29 (m, 3H), 7.11 — 7.08 (m, 2H), 7.08 (d,J = 1.8 Hz, 1H), 7.03 (d,J = 1.8 Hz, 1H), 6.95 — 6.92 (m, 1H), 6.10 (s, 1H), 5.05
(dd,J=4.8,3.0 Hz, 1H), 3.79 (dd, J= 4.5, 3.9 Hz, 1H), 3.26 (dd,J = 17.5, 4.8 Hz, 1H), 2.88 (dd, J = 17.5, 3.0 Hz, 1H), 2.63 — 2.53 (m, 4H), 2.48 (dd, J = 18.2, 4.5 Hz, 1H), 2.35 (dd, J = 18.2,

3.9 Hz, 1H), 2.11 (ddd, J= 13.9, 12.1, 4.6 Hz, 1H), 2.02 (ddd, J= 13.9, 11.9, 4.6 Hz, 1H), 1.70 — 1.59 (m, 4H), 1.48 — 1.34 (m, 1H), 1.34 — 1.20 (m, 1H), 0.97 (dd, J= 7.2, 7.2 Hz, 3H), 0.96 (dd,
J=173,73 Hz,3H),0.95 (dd,J = 7.3, 7.3 Hz, 3H).
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"H NMR (500 MHz, Chloroform-d) § 7.12 — 7.07 (m, 3H), 7.02 (d,J = 1.8 Hz, 1H), 6.97 — 6.92 (m, 1H), 6.51 (dd,/= 10.2, 1.8 Hz, 1H), 6.14 (s, 1H), 6.03 (d, J = 10.2 Hz, 1 H), 4.99 (ddd, J =
42,29, 1.8 Hz, 1H), 3.08 (dd, /= 17.8, 2.9 Hz, 1H), 2.80 (dd,J = 17.8, 4.2 Hz, 1H), 2.61 (dd, = 8.2, 7.1 Hz, 2H), 2.56 (dd,J = 8.2, 7.1 Hz, 2H), 2.02 (ddd, J = 14.0, 11.4, 5.7 Hz, 1H), 1.94
(ddd, J=14.0, 11.2, 6.2 Hz, 1H), 1.70 — 1.59 (m, 4H), 1.51 — 1.38 (m, 2H), 1.03 (dd, J = 7.3, 7.3 Hz, 3H), 0.97 (dd, J = 7.4, 7.4 Hz, 3H), 0.95 (dd, J = 7.3, 7.3 Hz, 3H).
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'H NMR (400 MHz, Chloroform-d) § 7.27 (d,J= 1.8 Hz, 1H), 7.23 (d,J = 1.9 Hz, 1H), 7.06 (dd, J = 8.2, 1.9 Hz, 1H), 7.00 (dd,J = 8.2, 1.8 Hz, 1H), 6.92 (d, J

1H), 6.08 — 5.90 (m, 3H), 5.45 — 5.31 (m, 1H), 5.14 — 5.03 (m, 5H), 4.96 — 4.87 (m, 2H), 4.63 (dd, J

2.82 -2.73 (m, 1H),2.31 - 2.19 (m, 1H),2.02 — 1.91 (m, 1 H).
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7.7,7.7 Hz, 1H), 3.39 (d, J = 6.6 Hz, 2H), 3.36 (d, J = 6.8 Hz, 2H), 3.14 — 3.01 (m, 1H),
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8.0 Hz, 1H), 5.96 — 5.81 (m, 2H), 5.79 — 5.60 (m, 2H),

5.26 -5.12 (m, 2H), 5.05 — 4.88 (m, 4H), 4.86 — 4.65 (m, 2H), 3.24 (d, /= 6.4 Hz, 2H), 3.19 — 3.03 (m, 2H), 2.99 — 2.89 (m, 2H), 2.73 (dd, /= 14.0, 8.5 Hz, 1H), 2.16 — 2.08 (m, 1H).

"H NMR (400 MHz, Chloroform-d) § 7.04 — 6.97 (m, 2H), 6.96 — 6.90 (m, 1H), 6.85 — 6.77 (m, 1H), 6.75 — 6.69 (m, 1H), 6.47 (d, J
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"H NMR (400 MHz, Chloroform-d) § 7.40 (d, J = 8.4 Hz, 1H), 7.36 (d,J = 1.8 Hz, 1H), 7.33 (d,J = 1.8 Hz, 1H), 7.07 (dd, J = 8.4, 1.8 Hz, 1H), 6.94 (dd, J = 8.0, 1.8 Hz, 1H), 6.75 (d, J = 8.0 Hz,
1H), 6.74 (d,J= 9.6 Hz, 1H), 5.97 (d,J = 9.6 Hz, 1H), 6.06 — 5.89 (m, 2H), 5.60 — 5.49 (m, 1H), 5.46 (d, J = 4.5 Hz, 1H), 5.14 — 4.99 (m, 6H), 3.46 (d, J = 6.6 Hz, 2H), 3.36 (d, J = 6.7 Hz, 2H),

3.08 (dd, J = 14.1,7.0 Hz, 1H),2.73 (dd, J = 14.1, 7.4 Hz, 1H).
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"H NMR (400 MHz, Chloroform-d) 5 7.28 (d, J = 3.0 Hz, 1H), 7.26 (dd, J = 8.7, 2.7 Hz, 1H), 7.16 (dd,J = 8.7, 2.5 Hz, 1H), 7.12 (d,J = 2.7 Hz, 1H), 7.03 (d,J = 2.5 Hz, 1H), 6.88 (d,J = 8.7 Hz,
1H), 6.83 (d,J = 8.7 Hz, 1H), 6.81 (dd, J= 9.9, 3.0 Hz, 1H), 6.44 (d,J= 9.9 Hz, 1H), 5.40 (dd,J = 3.7, 2.9 Hz, 1H),3.90 (dq,J = 9.6, 7.1 Hz, 1H), 3.77 (s, 3H), 3.65 (dg, /= 9.6, 7.1 Hz, 1H),
2.32(dd,J = 14.1,2.9 Hz, 1H),2.23 (dd, J = 14.1,3.7 Hz, 1H), 1.19 (dd,J = 7.1, 7.1 Hz, 3H).
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8.3 Hz, 1H), 6.82 (d,J=2.4 Hz, 1H), 6.75

8.1,5.1 Hz, 1H), 4.60 (dd, J = 4.8 Hz, 1H),3.36 (d, /= 6.7 Hz,

2.2 Hz, 1H), 6.83 (d,J

6.7 Hz, 2H), 2.59 — 2.45 (m, 3H), 2.28 — 2.14 (m, 2H).

8.3 Hz, 1H), 6.04 — 5.85 (m, 2H), 5.93 (s, 1H), 5.78 (dddd, J=17.3,10.1, 7.3 Hz, 1H), 5.21 — 5.00 (m, 6H), 4.96 (dd, J

"H NMR (400 MHz, Chloroform-d) § 7.32 (s, 1H), 7.02 (dd, J = 8.3, 2.4 Hz, 1H), 6.99 (dd,J = 8.3,2.2 Hz, 1H), 6.98 (d, J

(d,J
2H),3.29 (d,J
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"H NMR (400 MHz, Chloroform-d) § 7.48 — 7.43 (m, 2H), 7.37 (d,J = 1.7 Hz, 1H), 7.36 — 7.30 (m, 3H), 7.14 (d,J = 1.7 Hz, 1H), 7.12 — 7.07 (m, 2H), 6.97 — 6.90 (m, 1H), 6.11 — 5.90 (m, 2H),

5.95 (s, 1H), 5.76 (dddd, J = 16.5, 10.0, 8.4, 6.3 Hz, 1H), 5.31 — 5.22 (m, 2H), 5.19 — 5.04 (m, 5H), 3.50 (dd, J = 13.9, 3.3 Hz, 1H), 3.47 (d,J = 7.0 Hz, 2H), 3.37 (d, J = 6.7 Hz, 2H), 3.14 (dd, J

142, 8.4 Hz, 1H), 2.99 — 2.91 (m, 2H), 2.64 — 2.58 (m, 2H), 2.34 (dd,J = 18.1, 13.9 Hz, 1 H).
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Hz, 1H),5.26 - 5.16 (m, 2H), 5.14 — 5.02 (m, 5H), 3.78 (dd, J=4.6,4.0 Hz, 1H), 3.40 (d, J= 6.7 Hz, 2H), 3.37 (d, /= 6.8 Hz, 2H), 3.24 (dd,J=17.5,4.9 Hz, 1H), 2.97 (dd, /= 14.1, 5.6 Hz,

'H NMR (400 MHz, Chloroform-d) 8 7.46 — 7.37 (m, 2H), 7.38 — 7.28 (m, 3H), 7.13 — 7.04 (m, 4H), 6.96 — 6.92 (m, 1H), 6.04 (s, 1H), 6.03 — 5.89 (m, 2H), 5.65 (dddd,J = 16.9, 10.1,8.8,5.5
1H), 2.87 (dd,J = 17.5, 3.0 Hz, 1H), 2.79 (dd, J = 14.1, 8.8 Hz, 1H), 2.51 (dd, J = 18.1, 4.6 Hz, 1H), 2.39 (dd, J = 18.1, 4.0 Hz, 1H).
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"H NMR (400 MHz, Chloroform-d) § 7.23 (dd,J = 8.7,2.7 Hz, 1H), 7.18 — 7.14 (m, 2H), 6.92 (d, J = 2.7 Hz, 1H), 6.78 (d, J= 8.7 Hz, 1H), 6.78 (d,J = 9.1 Hz, 1H), 6.43 (d,J= 1.7 Hz, 1 H),

5.85 (dddd, J = 17.0,10.4, 8.0, 6.7 Hz, 1H), 5.29 — 5.21 (m, 2H), 4.93 (ddd, J = 4.2, 3.5, 1.7 Hz, 1H), 3.69 (s, 3H), 3.10 (dd, J = 16.6, 3.5 Hz, 1 H), 2.95 (dd, J = 16.6, 4.2 Hz, 1H), 2.81 (dddd, J =
14.2,6.7,1.3,1.3 Hz, 1H), 2.67 (dd, J = 14.2, 8.0 Hz, 1H).






