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Peak reports and multiplet assignments are provided for all compounds. Compound peaks are highlighted in
in . All 2D-NMR spectra are edited to highlight the correlation peaks. 13C-HSQC spectra include DEPT-135 information with —CH-

and —CHs correlation peaks in positive phase (red) while —CH,— correlation peaks in negative phase (blue). For most of the

NMR Spectra

compounds,>N-HMBC spectrum and corresponding >N 1D projection are also reported.
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1H 'H NMR (400 MHz, CDCl3) § 11.09 (br s, 1H), 7.00 — 6.90 (m, 2H), 6.90 — 6.77 (m, 2H), 4.98 (s, 2H), 4.37 (t, J = 6.8 Hz, 2H), 3.77 (s, 3H), 2.24 (s, 3H), 1.82 — 1.70 (m, 2H),

1.52 -1.38 (m, 2H), 0.97 (t,J = 7.4 Hz, 3H).
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13C 3C NMR (101 MHz, CDCls) 8 165.6, 163.7,155.1,154.7,151.1, 150.1, 125.0, 115.9, 115.0, 67.3, 66.2, 55.8, 30.7,19.3, 13.8, 11.8.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;) 6 -149.16,-214.81.
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1H  "HNMR (400 MHz, CDCls) § 10.98 (br s, 1H), 6.98 — 6.89 (m, 2H), 6.89 — 6.79 (m, 2H), 4.98 (s, 2H), 4.36 (t,J = 6.9 Hz, 2H), 3.77 (s, 3H), 2.24 (s, 3H), 1.83 — 1.70 (m, 2H),

1.47 — 1.22 (m, 8H), 0.88 (app t, J = 6.9 Hz, 3H).
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13C

BCNMR (101 MHz, CDCl5) § 165.7,163.5,155.2,154.7,151.1, 150.2, 125.0, 115.9 (sym, 2C), 115.0 (sym, 2C), 67.3, 66.5, 55.8,31.8,29.0, 28.6,25.9,22.7,14.2, 11.8.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;) 6 -148.84,-215.57.
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1H 'H NMR (400 MHz, CDCl3) § 11.05 (br s, 1H), 7.03 — 6.89 (m, 2H), 6.89 — 6.75 (m, 2H), 4.98 (app d, J = 0.8 Hz, 2H), 4.36 (t, J = 6.9 Hz, 2H), 3.77 (s, 3H), 2.24 (app t, /= 0.7 Hz, 3H),

1.86 — 1.67 (m, 2H), 1.47 — 1.36 (m, 2H), 1.36 — 1.18 (m, 8H), 0.88 (app t, J = 6.9 Hz, 3H).
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13C BCNMR (101 MHz, CDCl;) 8 165.6, 163.6, 155.2,154.7,151.1,150.0, 125.1, 115.9 (sym, 2C), 115.0 (sym, 2C), 67.3, 66.5, 55.8,31.9,29.28,29.26, 28.6,26.0,22.7,14.2, 11.9.

4 (s) 2b (s)
150.04 28.64 —9000
2]
6 (s) 2 (s) 2a,6a (s) é 1b (s) 5b (s) 9 (s)
163.58 || 154.71 115.02 o 66.53 29.28 11.86
o
8 (s) 4a (s) 5(s) |3a,5a (s) v,: 7 (s) 7a (s) 6b(s)| |7b(s)||8b (s) 8000
165.61 155.16 125.06| 115.93 67.28 55.82 31.87 22.75 || 14.21
la (s) 4b (s)
151.10 29.26
7000
3b (s)
25.99
gt
NN
22 3
4d ~ I~ \/ 2 6000
9 1b\ g 8 i
CH; 0 2b a9
o | | \
5 NG 3b i
10\?/ ~,~ Xo D 5000
o |
(0] 53 N N 7b 5b
HSC/ \4a/ \Ga \2/ 3 HSC/ 6b
8b
e I | | o ale < © © 4000
N SHSB N
S o N
@ NN A
N
~ —~3000
a0
58
AN WO TN \
eg23
T8 | BIES -2000
B o NN/ S
| ' Y o
| ~ 1000
| ' 3
S
o Jomw R BRI sy Vhmsnarind i AL Mty —— a b i -0
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
30 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 018

f1 (ppm)



13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;) & -149.53, -214.70. _
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1H  "H NMR (400 MHz, CDCl3) § 10.86 (br s, 1H), 6.96 — 6.89 (m, 2H), 6.89 — 6.82 (m, 2H), 4.98 (s, 2H), 4.36 (t,J = 6.9 Hz, 2H), 3.77 (s, 3H), 2.25 (s, 3H), 1.83 — 1.71 (m, 2H),

1.45—1.37 (m, 2H), 1.37 — 1.23 (m, 10H), 0.87 (app t, J = 6.9 Hz, 3H).
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13C *C NMR (101 MHz, CDCl;) 8 165.6, 163.5,155.2,154.7,151.1, 150.8, 125.1, 115.9 (sym, 2C), 115.0 (sym, 2C), 67.3, 66.5,55.8,32.0, 29.6,29.3 (2C), 28.7,26.0,22.8,14.2,11.9
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13C HSQC
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13C HMBC
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15N HMBC

SN NMR (41 MHz, CDCls)  -149.28,-215.40
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3(s)
-149.32

15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;) 6 -149.32,-215.37.
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1H 'H NMR (400 MHz, CDCls) § 10.44 (br s, 1H), 7.73 (br s, 1H), 7.67 — 7.61 (m, 2H), 7.63 — 7.59 (m, 1H), 7.55 — 7.50 (m, 1H), 6.96 — 6.89 (m, 2H), 6.89 — 6.81 (m, 2H), 5.45 (s, 2H),

4.98 (s, 2H), 3.77 (s, 3H), 2.24 (s, 3H).
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13C 'HNMR (400 MHz, CDCls) § 10.4 (br's, 1H), 7.7 (br s, 1H), 7.7 — 7.6 (m, 2H), 7.6 — 7.6 (m, 1H), 7.6 — 7.5 (m, 1H), 7.0 — 6.9 (m, 2H), 6.9 — 6.8 (m, 2H), 5.4 (s, 2H), 5.0 (s, 2H),

3.8 (s, 3H),2.2 (s, 3H).
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13C — 133-119 ppm

4b (q)
131.3

7b (app q)
131.8

790

—-—131.464

™-131.790
—131.774

- 131.761
__-131.748
~131.734

131.790

B 1O, 777

——131.142

—-—130.818

6b (s)
129.4

129.389

3b (q)
125.2
5(s) | | 5b(a) 8b (q)
126.2 125.6 124.0
~
H;C
7a

125.390

%—— 128.097

126.185

125.618
125.581
125.543
125.506
125.390
125.290
125.251
125.213

125.175

%
|

122.682

E——119.977

af
1b 7b
e, o \2|t|>/ \6|b
|
H
%\T/S\4/8\O N
o |

~12000

11000

~10000

~9000

~8000

~7000

—6000

~5000

4000

~3000

2000

~1000

f 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 T T T T T T T T T T T T
3.0 132,5 132.0 131.5 131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0 125.5 125.0 124.5 124.0 123.5 123.0 122.5 122.0 121.5 121.0 120.5 120.0 119.5

f1 (ppm)

031



13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;) 6 -149.70, -215.52.
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19F "FNMR (376 MHz, CDCl;) § -62.71.
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1H  "HNMR (400 MHz, CDCls) § 6.99 — 6.88 (m, 2H), 6.88 — 6.72 (m, 2H), 5.13 (s, 2H), 4.38 (t, J = 6.8 Hz, 2H), 4.36 (1, J = 6.6 Hz, 2H), 3.75 (s, 3H), 2.26 (s, 3H), 1.86 — 1.72 (m, 2H)
1.74 - 1.62 (m, 2H), 1.55 — 1.31 (m, 4H), 0.96 (t,J = 7.4 Hz, 3H), 0.94 (t, J = 7.4 Hz, 3H).
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13C

BCNMR (101 MHz, CDCl5) § 169.3, 165.9, 163.1, 155.1, 154.1, 152.9, 116.6, 116.1 (sym, 2C), 114.6 (sym, 2C), 71.2, 67.3, 66.1, 55.8,30.8,30.7, 19.28,19.27, 13.9, 13.8, 11.1.
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13C HSQC
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13C HMBC
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15N HMBC - f1 internal projection

ISN'NMR (41 MHz, CDCl;) & -118.0, -129.3.
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13C

BCNMR (101 MHz, CDCl;) § 169.3, 165.9, 163.1, 155.1, 154.1, 153.0, 116.6 (sym, 2C), 116.1 (sym, 2C), 114.6,71.2,67.7, 66.4,55.8,31.9,31.8,29.1,29.0, 28.74, 28.67, 26.03,

25.98,22.73,22.70,14.21,14.19, 11.1.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;) 6 -118.18,-129.13.
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IH  'HNMR (400 MHz, CDCL) 3 7.03 ~ 6.87 (m, 2H), 6.87 = 6.70 (m, 2H), 5.13 (s, 2H), 4.37 (t../ = 6.9 Hz, 2H), 4.35 (t../ = 6.7 Hz, 2H), 3.75 (5, 3H), 2.26 (5, 3H), 1.83 — 1.73 (m, 2H),
1.75 — 1.64 (m, 2H), 1.48 — 1.35 (m, 4H), 1.35 — 1.16 (m, 16H), 0.883 (app t, J = 6.9 Hz, 3H), 0.877 (t,J = 6.9 Hz, 3H).
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BCNMR (101 MHz, CDCl;) 4 169.3, 165.9, 163.1, 155.1, 154.1, 153.0, 116.6, 116.1 (sym, 2C), 114.6 (sym, 2C), 71.2,67.7, 66.4, 55.8,31.93,31.89,29.4,29.34,29.31, 29.28,

28.72,28.66,26.1,26.0,22.78,22.76,14.23,14.21, 11.1.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;)  -118.47, -129.30.
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1H  'HNMR (400 MHz, CDCL) § 6.96 — 6.90 (m, 2H), 6.84 — 6.76 (m, 2H), 5.13 (s, 2H), 4.37 (1../ = 6.9 Hz, 2H), 4.35 (,./ = 6.9 Hz, 2H), 3.75 (5, 3H), 2.26 (s, 3H), 1.83 ~ 1.71 (m, 2H),

1.75 — 1.65 (m, 2H), 1.45 — 1.35 (m, 4H), 1.34 — 1.21 (m, 20H), 0.880 (app t, J = 6.9 Hz, 3H), 0.875 (app t, J = 6.9 Hz, 3H).
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13C *C NMR (101 MHz, CDCl;) 8 169.3, 165.9,163.1, 155.1, 154.1, 153.0, 116.6, 116.1 (sym, 2C), 114.6 (sym, 2C), 71.2, 67.7, 66.4, 55.8,32.00, 31.98,29.64, 29.59,29.43,29.37,

29.36 (2C), 28.73, 28.66, 26.1, 26.0,22.80,22.79, 14.2 (2C), 11.1.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;) 5 -118.51,-129.10.
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1H 'H NMR (400 MHz, CDCl3)  6.98 — 6.90 (m, 2H), 6.85 — 6.76 (m, 2H), 5.20 (s, 2H), 4.40 (t, J = 6.7 Hz, 2H), 3.75 (s, 3H), 2.49 (s, 3H), 1.81 — 1.70 (m, 2H), 1.51 — 1.37 (m, 2H),

0.97 (t,J = 7.4 Hz, 3H).
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13C *C NMR (101 MHz, CDCl;) 8 164.7,164.0, 158.2,157.0, 154 .4, 152.6, 130.1, 116.4 (sym, 2C), 114.7 (sym, 2C), 70.9, 66.7,55.8,30.6, 19.2, 17.8, 13.8.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) 6 -79.93, -99.50.
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1H '"HNMR (400 MHz, CDCl;) 3 6.99 — 6.88 (m, 2H), 6.88 — 6.73 (m, 2H), 5.20 (s, 2H), 4.39 (t, /= 6.8 Hz, 2H), 3.76 (s, 3H), 2.49 (s, 3H), 1.82 — 1.72 (m, 2H), 1.45 — 1.24 (m, 8H),
0.89 (app t,J = 7.0 Hz, 3H).
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13C BCNMR (101 MHz, CDCl;) 3 164.7, 164.1, 158.2,157.0, 154.5,152.6, 130.1, 116.4 (sym, 2C), 114.7 (sym, 2C), 70.9, 67.0, 55.8,31.8,29.0,28.6,25.9,22.7,17.83, 14.2.
—24000

la (s)

3b (s) ~23000
152.6 i

25.9

22000

77.160 CDCI3

2(s) || 4(s) 2a,6a (s) 1b (s) 4b (s) 9(s)
164.1 || 157.0 114.7 67.0 29.0 17.8 21000

8(s) | 6(s) 5(s) 3a,5a (s) 7 (s) 7a(s) 5b (s) 6b(s)| | 7b (s) 20000
164.7 | 158.2 130.1 116.4 70.9 55.8 31.8 22.7 14.2 |

19000
4a (s) 2b (s) L
154.5 28.6 —18000

~17000

1b —16000

| | [ 15000

NP~ NP TN [ 14000
N | HC Jb 13000
" T ’ 6 12000
7 [ 11000

10000
9000
8000
7000

~6000

—116.388
114.706

~5000

O=FTOoMmoan
— 0 —=HOOO -

55.801

~3000

_~158.168

~157.028
————154.473
 152.610

2000

__~164.714

' T™-164.052

—-—130.092

1000

————70.949
————67.006

———0.138 TMS

F
_

a—

/I 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 /-
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 068
f1 (ppm)




13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) 6 -79.98,-99.75.

3(s) 1(s)
-80.0 -99.8
% 2
= N
S

260

240

220

—200

~180

~160

~140

120

~100

~80

60

-50

f1 (ppm)

T
-250

—-20
072



1H  "H NMR (400 MHz, CDCls) § 7.04 — 6.85 (m, 2H), 6.85 — 6.68 (m, 2H), 5.20 (s, 2H), 4.39 (t, J = 6.8 Hz, 2H), 3.75 (s, 3H), 2.49 (s, 3H), 1.88 — 1.68 (m, 2H), 1.48 — 1.37 (m, 2H),

1.37 - 1.16 (m, 8H), 0.88 (app t, /= 7.0 Hz, 3H).
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13C  CNMR (101 MHz, CDCl;) 8 164.7,164.0, 158.2,157.0, 154.5, 152.6, 130.1, 116.4 (sym, 2C), 114.7 (sym, 2C), 70.9, 67.0,55.8,31.9, 29.3 (2C), 28.6,26.0,22.8,17.8, 14.2.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) 6 -80.29, -99.75.
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1H 'H NMR (400 MHz, CDCl3) § 7.01 — 6.86 (m, 2H), 6.86 — 6.72 (m, 2H), 5.20 (s, 2H), 4.39 (t, J = 6.8 Hz, 2H), 3.76 (s, 3H), 2.49 (s, 3H), 1.85 — 1.68 (m, 2H), 1.45 — 1.36 (m, 2H),

1.37—1.18 (m, 10H), 0.88 (app t, J = 6.8 Hz, 3H).

2a,6a (m) 3b (m)
6.81 1.40
3a,5a (m) 7 (s) 1b (t) 7a (s) 9 (s) 2b (m) 9b (app t)
6.94 5.20 4.39 3.76 2.49 1.77 0.88
@ 4b,5b,6b,7b,8b (m)
™~ 1.28
™
6e
9 1b
CH3 (@] 2|b
|
Br 5 NG 3b SR 3
N NN Yy 833
ol | 1Y
(0] 53 N N 7b 5b
rhc// \\%// QE& \v//3 %// \\%//
e I | | . (I: L
3a /1a 7 3 <))
~, 7 \\O//’ o0 b
|
|
o
S
N
SR3
8 naoaomnmamMmN OO 2 g g g
8 33333283 g gL T NP o)
pt TR RV V-V RV RV IT@® SERPNBINRS D =
o (et < BNNRKNNOATMOOS &
. | YT A A A o
N g Ny g
|
I
Mh L | e 1
BRER T T T T
(eI O o (e8] Tg]
o o o S o o
AN i o (V] N
T T T T T T 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 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

~50000

45000

40000

~35000

~30000

25000

20000

~15000

~10000

~5000

079



13C *C NMR (101 MHz, CDCl;) 8 164.7,164.0, 158.2,157.0, 154.5, 152.6, 130.1, 116.4 (sym, 2C), 114.7 (sym, 2C), 70.9, 67.0, 55.8,32.0, 29.6,29.4,29.3,28.6,26.0,22.8, 17.8, 14.2.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) 6 -80.12, -99.68.
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1H  "H NMR (400 MHz, CDCl3) § 7.05 — 6.90 (m, 2H), 6.90 — 6.71 (m, 2H), 5.20 (s, 2H), 4.47 (q, J = 7.2 Hz, 2H), 3.75 (s, 3H), 2.49 (s, 3H), 1.42 (t,J = 7.1 Hz, 3H).

36000
2a,6a (m) _
6.81 - 34000
3a,5a (m) 7(s) 1b (q) 7a (s) 9 (s) 2b (t) ~32000
6.94 5.20 4.47 3.75 2.49 1.42 L
~30000
o
o L
@ ~28000
26000
7a I
: BN -24000
CHs 0 CH,
| | 2b r
—22
Y 22000
o
o l|\l < ~20000
5a = N L
Hsc/ e 7 s
7a | | ~18000
EEN 7 I
e 338 -16000
g -14000
o
g L
1 ~12000
ARIERIBRZSRE aNgo _
ud\f;;.ﬁjd\dxd\ddd TERY
el —— IS 8000
] = .. o |
]
o) F 16000
n
N < 4000
| |t
| il |
L -2000
M JL A u L_ A A _0
T T Sl T T T
™M O (o] (o] N o (o]
o o o o o S o —-2000
N N ~ ~ ~ ™ ™ |
T T T T T T T T T T T T T T T T T T T T T T T 7
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 0.0 085

f1 '(ppm)



13C  BCNMR (101 MHz, CDCl;) 8 164.6, 164.10, 164.09, 157.6, 154.5,152.6, 127.7, 116.3 (sym, 2C), 114.7 (sym, 2C), 71.0, 62.9, 55.8,15.2, 14.2.
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13C HMBC
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15N HMBC
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15N HMBC - 1 internal projection >N NMR (41 MHz, CDCly)  -89.37, -99.45.
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1H  "HNMR (400 MHz, CDCls) § 6.94 (d, J = 0.6 Hz, 2H), 6.85 — 6.76 (m, 2H), 5.20 (app d, J = 0.6 Hz, 2H), 4.41 (t,J = 6.7 Hz, 2H), 3.75 (s, 3H), 2.48 (app t, J = 0.6 Hz, 3H),

1.82 - 1.70 (m, 2H), 1.51 — 1.37 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H).

~28000

26000

—24000

22000

—20000

~18000

~16000

~14000

12000

~10000

~8000

~6000

4000

—2000

—-2000

2a,6a (m) 3b (m)
6.81 1.45
3a,5a (d) 7 (app d) 1b () 7a (s) 9 (app t) 2b (m) 4b (t)
6.94 5.20 4.41 3.75 2.48 1.76 0.97
N IS
0 0O O
< T
AN AN AN
/ ! \
7b %
9 ™
CH; 2b
| | o
Cl\/5\/8 3b_ SS
6 4 CHs
I | 4b |
0] 5a N ~N
H3C/ \4a% \6a 1\2/ 3 A&
7a | | |
N T T B B B
2a O TR
N AN AN
AN
N 0 O
e O N
a0 O
o oo
NI
N
o o
N
ANNOVLOAOPROMMNN e N8R
SRR3R A
RV R RV RV V- R R R R R Ty Y Q
el e s ;
o S
2 S
a I
o |
o i |
S
~
|
| J
T T T T T
mMmmM o] ™M o o
o o (o)) o o o
NN — ~ ™ ™
T T T 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 5.0 4.5 4.0 3.5 3.0 2.5 0.5 0.0

f1 (ppm)

091



13C

BCNMR (101 MHz, CDCl5) 8 164.8, 164.12, 164.06, 157.7,154.4,152.6, 127.5, 116.3(sym, 2C), 114.7 (sym, 2C), 71.0, 66.7, 55.8,30.6, 19.2, 15.3, 13.8.
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13C HSQC
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13C HMBC
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15N HSQC
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15N HMBC - f1 internal projection
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1H  "H NMR (400 MHz, CDCl3) § 6.99 — 6.90 (m, 2H), 6.85 — 6.77 (m, 2H), 5.20 (app d, J = 0.7 Hz, 2H), 4.40 (t,J = 6.8 Hz, 2H), 3.76 (s, 3H), 2.49 (app t, /= 0.7 Hz, 3H),

1.84 — 1.72 (m, 2H), 1.47 — 1.35 (m, 2H), 1.38 — 1.23 (m, 6H), 0.89 (app t, J = 6.9 Hz, 3H).
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13C

BCNMR (101 MHz, CDCl;) 3 164.8, 164.13,164.07,157.8, 154.5, 152.6, 127.5, 116.4 (sym, 2C), 114.7 (sym, 2C), 71.0, 67.0,55.8,31.8,29.0, 28.6,25.9,22.7,15.3, 14.2.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) 6 -89.80,-99.27.
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1H 'HNMR (400 MHz, CDCl;) 4 6.99 — 6.90 (m, 2H), 6.85 — 6.77 (m, 2H), 5.20 (app d, J = 0.6 Hz, 2H), 4.40 (t,J = 6.8 Hz, 2H), 3.75 (s, 3H), 2.49 (app t,J = 0.6 Hz, 3H),
1.83 -1.71 (m,2H), 1.47 — 1.37 (m, 2H), 1.36 — 1.22 (m, 8H), 0.88 (app t,J = 7.0 Hz, 3H).
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13C *CNMR (101 MHz, CDCl;) 8 164.8, 164.13, 164.06, 157.8, 154.5,152.6, 127.5, 116.3 (sym, 2C), 114.7 (sym, 2C), 71.0, 67.0, 55.8, 31.9, 29.3 (2C), 28.6,26.0,22.8,15.3, 14.2.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) & 290.75,281.23.
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1H  'HNMR (400 MHz, CDCl3) § 6.99 — 6.90 (m, 2H), 6.85 — 6.77 (m, 2H), 5.20 (s, 2H), 4.40 (t,J = 6.8 Hz, 2H), 3.76 (s, 3H), 2.49 (s, 3H), 1.83 — 1.72 (m, 2H), 1.46 — 1.36 (m, 2H),

1.35—1.24 (m, 10H), 0.88 (app t, J = 6.9 Hz, 3H).
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13C '3CNMR(101MHZ,C]DC13)8164.8,164.1,164.1,157.8,154.'5,152.6,127.5,116.4(sym,2C),114.7(sym,2C),71.0,67.(),55.8,32.0,29.6,29.4,29.3,28.6,26.0,22.8,15.3,14.2.2
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;)  290.62, 281.14.
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1H "H NMR (400 MHz, CDCl3) § 7.71 (br s, 1H), 7.67 — 7.61 (m, 1H), 7.65 — 7.59 (m, 1H), 7.57 — 7.48 (m, 1H), 6.98 — 6.87 (m, 2H), 6.84 — 6.76 (m, 2H), 5.47 (s, 2H), 5.21 (app d, J = 0.6 Hz, 2H),

3.75 (s, 3H), 2.47 (app t, J = 0.6 Hz, 3H).
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GHG103.10.fid — 3C NMR (101 MHz, CDCl3) § 164.32, 164.30, 164.2, 156.7, 154.5, 152.5,135.9, 131.8 (app q,J = 1.1 Hz), 131.4 (q,J = 32.5 Hz), 129.5, 128.1, 125.7 (q, J = 3.8 Hz),
125.2 (q,J = 3.8 Hz), 124.0 (q,J = 272.3 Hz), 116.3 (sym, 2C), 114.7 (sym, 2C), 70.9][67.2, 55.8, 15.2.
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13C — 165-119 ppm
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection N NMR (41 MHz, CDCl;) 6 -88.66,-99.21.
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19F "FNMR (376 MHz, CDCl;) § -62.72.

~18000
;17000
;16000
;15000
;14000
;13000
;12000
;11000
;10000
;9000
;8000
;7000
;6000
;5000
;4000
;3000
;2000

~1000

9b,10b,11b (s)
-62.72
@ 7f
~ 9 1b 7b
o
1 [N B |
|
Cl 5 NG 3b __5b
N, . F \4/ \O \4b/
il |
o] 5a N N 8b_
He” aa e S0 F7 | F
7a | | | % E 11b
3a\ 41a\ /7 10b
2a (0]
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 T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 ~-140 -150 -160 -170 -180 ~-190 -200 -210

f1 (ppm)

122



1H 'H NMR (400 MHz, CDCl3) § 7.02 — 6.86 (m, 2H), 6.86 — 6.71 (m, 2H), 5.20 (s, 2H), 4.41 (t, J = 6.9 Hz, 2H), 3.75 (s, 3H), 2.42 (s, 3H), 1.79 (quint, J = 6.9 Hz, 2H),

1.46 — 1.37 (m, 2H), 1.37 — 1.23 (m, 8H), 0.88 (t, J = 6.9 Hz, 3H).
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13C “CNMR (101 MHz, CDCLy) § 169.9 (d, J = 255.4 Hz), 164.6 (d,J = 13.5 Hz), 164.4 (d,J= 5.9 Hz), 159.4 (d,J = 5.8 Hz), 154.5, 152.5, 116.4 (d,J = 27.4 Hz), 116.3, 114.7, 70.8,

66.9,55.8,31.9,29.28,29.29,28.6,26.0,22.8,14.2, 10.5.

A2}
4 (d) Q 2b (s)
159.4 O 28.6
3
2 (d) la (s) 3a,5a (s) - 1b (s) 6b (s) 9 (s)
164.6 152.5 116.3 R 66.9 29.3 10.5
6 (d) 4a (s) 5 (d) 7 (s) 7a (s) 4b(s)| |7b(s)| |8b(s)
169.9 154.5 116.4 70.8 55.8 31.9 22.8 14.2
8 (d) 2a,6a (s) 5b (s)
164.4 8d 114.7 29.3
9 1b 3b (s)
CHj o 2b S 26.0
5 B 3b N hn
N N No o e @ o
— [e) N
o [ 3%
0 5a N N 7b 5 RN
e O SN N TN ¥
7 8b
. I | |
3a\ /1:5\ /7 L
2a O
N o oo RERQ
NOO ™M
O M m NN
N g N e vwowoy
58 “Leve =0 oooo
g g - 88 S
A — |
| \Y%
|
MmO~
O N-HNUO
XANNO QN
~— OO 0L AN
5 NMANNNANAN o o
1 2 Nl 28
R & R T o
S © N - T
N O nm
n n
NTIMHOODATD—=HLOM
MmMoaNOOOM—=HOMNH
—mnNnwOUtTMOHOMET M N
AOLLTE S DD T A
NWOOOUWOWOLWmLWmLWnLWmn
A A A A A A A (%))
NN /I/ =
o
il
=)
I l l | !
. 1 | . i
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
80 170 160 150 140 130 120 110 100 90 80 70 30 20 10 0

f1 (ppm)

22000
;21000
;20000
;19000
;18000
;17000
;16000
;15000
;14000
;13000
;12000
;11000
;10000
;9000
;8000
;7000
;6000
;5000
;4000
;3000
;2000

~1000

~0

124



13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection

ISN'NMR (41 MHz, CDCl3) § -99.13, -121.57 (d, J = 98.5 Hz).
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19F

F NMR (376 MHz, CDCl;) § -60.82.
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1H  'HNMR (400 MHz, CDCls) § 4.82 (br s, 3H), 4.46 (q,J = 7.2 Hz, 3H), 3.33 (br s, 1H), 2.49 (app t, J = 0.8 Hz, 4H), 1.41 (t,J = 7.2 Hz, 4H).
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13C BCNMR (101 MHz, CDCls) 8 166.5, 164.5,158.0, 156.4,129.6,64.1,62.9,17.7,14.2.
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13C HSQC
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13C HMBC
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1H 'H NMR (400 MHz, CDCl3) 5 4.83 (d,J= 5.1 Hz, 2H), 4.41 (t, J = 6.8, 1.3 Hz, 2H), 3.27 (t, J= 5.5 Hz, 1H), 2.49 (app t, /= 0.8 Hz, 3H), 1.82 — 1.70 (m, 2H), 1.52 — 1.38 (m, 2H),

0.97 (t,J = 7.4 Hz, 3H).
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13C BCNMR (101 MHz, CDCl;) 3 166.5, 164.6, 158.0, 156.5, 129.5, 66.7, 64.1,30.6,19.2,17.7, 13.8.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;) 6 293.60, 272.54.
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1H  'HNMR (400 MHz, CDCl3) 5 4.83 (d,J = 4.5 Hz, 2H), 4.40 (t, J = 6.8 Hz, 2H), 3.25 (t,J = 5.4 Hz, 1H),2.50 (app t,J = 0.8 Hz, 3H), 1.84 — 1.72 (m, 2H), 1.47 — 1.38 (m, 2H),
1.37 - 1.24 (m, 6H), 0.89 (app t, J = 6.9 Hz, 3H).
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13C

BCNMR (101 MHz, CDCl;) § 166.5, 164.7, 158.1, 156.6, 129.5, 67.1, 64.1,31.8,29.0,28.6,25.9,22.7,17.7, 14.2.
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13C HSQC
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13C HMBC
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1H  'HNMR (400 MHz, CDCl3) 5 4.83 (app g,/ = 0.8 Hz, 2H), 4.40 (t,J = 6.8 Hz, 2H), 3.62 (br s, 1H), 2.50 (app t, J = 0.8 Hz, 3H), 1.84 — 1.72 (m, 2H), 1.47 — 1.37 (m, 2H),

1.40 — 1.21 (m, 8H), 0.88 (t,J = 6.9 Hz, 3H).

~12000

11000

~10000

~9000

~8000

~7000

~6000

~5000

4000

~3000

~2000

~1000

3b (m)
1.42
7 (app q) || 1b (Y) 10 (br s) 9 (app t) 2b (m) 8b (app t)
4.83 4.40 3.62 2.50 1.78 0.88
9d 4b,5b,6b,7b (m)
9 /1b\ g g g 1.29
CH;, O 20 SRUROR NN & 1 0
| | | 1373 NI 288
Br 5 NG 3b | PO
N \\\4/// \\\C) . .
. | 28T
A I TS
| e ~
7
Ho”
10 |
I (7))
=
'_
N
o
CE
o
0 —=mMm !
) 00 O
® R D
o O o
N o oo ENFS
MmN
@ @ @
< < < <
NOoOm ©
— O 0 :
A Mg o0
T < <
N
fs2)
O
a
(@]
o
& l
~
I
| (o)}
e
(e0]
I
A |
T T L
L o ©0
(@) i i
— ~ —
T T T T T T 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 5.0 4.5 4.0 3.5 3.0 0.5 0.0

f1 (ppm)

144



13C

/

BCNMR (101 MHz, CDCls) § 166.5, 164.6, 158.0, 156.6, 129.5, 67.0, 64.1,31.9,29.3 (2C), 28.6,26.0,22.7,17.7, 14.2.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;) § -87.03,-108.22.
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1H 'H NMR (400 MHz, CDCLs) § 4.82 (d, J = 4.9 Hz, 2H), 4.39 (t, J = 6.8 Hz, 2H), 3.29 (t,J = 5.4 Hz, 1H), 2.49 (app t, J = 0.8 Hz, 3H), 1.82 — 1.72 (m, 2H), 1.46 — 1.37 (m, 2H),

136 — 1.19 (m, 10H), 0.87 (app t, J = 6.9 Hz, 3H).
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13C

BCNMR (101 MHz, CDCl;) 3 166.5, 164.6, 158.0, 156.6, 129.5,67.0, 64.1, 32.0, 29.6, 29.33, 29.30, 28.6,26.0,22.8,17.7, 14.2.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;) & -86.67, -108.07.
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1H  'HNMR (400 MHz, CDCl;) & 4.82 (app d, J = 0.8 Hz, 2H), 4.47 (q,J = 7.1 Hz, 2H), 3.30 (br s, 1 H), 2.49 (app t, J = 0.8 Hz, 3H), 1.42 (t, /= 7.1 Hz, 3H).
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13C  BCNMR (101 MHz, CDCl;) 8 166.5, 164.6,163.9,157.2,127.1,64.2,62.9,15.2, 14.2.
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13C HSQC
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13C HMBC
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1H 'HNMR (400 MHz, CDCl;) § 4.82 (app d, J = 0.8 Hz, 2H), 4.41 (t,J = 6.7 Hz, 2H), 3.28 (br s, 1H), 2.49 (appt, J = 0.8 Hz, 3H), 1.83 — 1.71 (m, 2H), 1.52 — 1.39 (m, 2H),
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13C

BCNMR (101 MHz, CDCl5) 8 166.5, 164.7,163.9, 157.3,127.0, 66.7, 64.2,30.6,19.2,15.2, 13.8.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection >N NMR (41 MHz, CDCl;) 6 -96.91,-107.99.
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1H  "H NMR (400 MHz, CDCls) § 4.82 (d,J = 0.8 Hz, 2H), 4.40 (t,J = 6.8 Hz, 2H), 3.13 (br s, 1 H), 2.48 (app t, J = 0.8 Hz, 3H), 1.83 — 1.72 (m, 2H), 1.46 — 1.37 (m, 2H),

1.37 - 1.23 (m, 6H), 0.88 (app t, /= 7.0 Hz, 3H).
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13C

/

BCNMR (101 MHz, CDCl;)  166.5, 164.7,163.9,157.3,127.0,67.0,64.2,31.8,29.0,28.6,25.9,22.7,15.2, 14.2.
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13C HSQC
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13C HMBC

N

A

~10
15
~20
25
~30
65

(wdd) 14

o
s

7b

3b  4b,5b,6b

2b

10

1b

7b
6b
3b
4p 2b

169

125
130
~150
155
~160
165
170

1.3 1.2 0.9 08

1.4

1.7

1.8

2.3

24

2.5
f2 (ppm)

2.6

44 4332 3.1

48 4.7

4.9

5.0




15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCls) § -96.73,-107.28.
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1H 'HNMR (400 MHz, CDCL;) & 4.82 (app q,J = 0.8 Hz, 2H), 4.40 (t, J = 6.8 Hz, 2H), 3.12 (br s, 1H), 2.49 (app t, J = 0.8 Hz, 3H), 1.84 — 1.72 (m, 2H), 1.47 — 1.37 (m, 2H),

1.36— 1.21 (m, 8H), 0.88 (app t, /= 7.0 Hz, 3H).
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13C BCNMR (101 MHz, CDCl3) 8 166.5, 164.7,163.9,157.3,127.0, 67.0, 64.2,31.9,29.3 (2C), 28.6,26.0,22.8, 15.2, 14.2.

-9000
-8500
[s2]
Q
[a)]
© -8000
g L
10d N L7500
9 1b I
CHy 07 a 3 (5) 7000
| | | 26.0 |
8 (s) Cl 5 N b 7 (s) 4b,5b (s) 8b (s) 6500
164.7 \?/ \4/ \O 4b 64.2 29.3 14.2 L
2 (s) 4 (s) 5(s) ! ” | 1b (s) 6b (s) 7b(s) | ]9(s) ~6000
166.5 157.3 127.0 N \2/’31 H C/7b\6b/5b 67.0 31.9 22.8 | | 15.2 |
3
8b
163.9 28.6 r
HO -5000
S s
— QYOO LN
M AN NN AN
YR -4000
-3500
-3000
23S
S § a 2500
o3 \ I
~2000
233 8B 2 1500
\VR T = 11000
| ! | 5
l j l < 00
I -
et o - o Wty " o T Prche el » ’ J,.—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
30 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 173

f1 (ppm)



13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection SN NMR (41 MHz, CDCl;) 8 -96.60, -107.83.
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1H 'H NMR (400 MHz, CDCl3) 5 4.83 (app d, J = 3.4 Hz, 2H), 4.40 (t, J = 6.8 Hz, 2H), 3.25 (app t, J = 5.0 Hz, 1H), 2.49 (app t, J = 0.8 Hz, 3H), 1.84 — 1.72 (m, 2H), 1.47 — 1.36 (m, 2H),

1.38 — 1.19 (m, 10H), 0.88 (app t, J = 7.0 Hz, 3H).
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13C BCNMR (101 MHz, CDCls) 8 166.5,164.7,163.9,157.3,127.0,67.0,64.2,32.0,29.6,29.34,29.32,28.6,26.0,22.8,15.2,14.2.
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13C HSQC
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13C HMBC
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1H  "HNMR (400 MHz, CDCls) § 7.74 — 7.69 (m, 1H), 7.68 — 7.64 (m, 1H), 7.64 — 7.61 (m, 1H), 7.58 — 7.49 (m, 1H), 5.48 (s, 2H), 4.83 (app g,/ = 0.8 Hz, 2H), 3.15 (br s, 1H),

2.48 (app t,J = 0.8 Hz, 3H).
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13C

124.0 (q,J=272.4 Hz), 67.3,64.2,15.2.

3CNMR (101 MHz, CDCl3) § 166.6, 164.24, 164.19, 156.3, 135.8, 131.8 (q,J = 1.1 Hz), 131.4 (q,J = 32.7 Hz), 129.5, 127.5, 125.8 (q,J = 3.7 Hz), 125.3 (q, J = 4.0 Hz),
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13C HSQC
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13C HMBC
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19F F NMR (376 MHz, CDCls) § -62.76.

-55000
-50000
9b,10b,11b (s)
-62.76 10f ~45000
9 1b 7h
CH, (|)/ \2|t|)/ §e|b
|
CL\\?,;fs\\\4///8>§ N -40000
o |
N N 8
2 N7 e
~ | % gF 11b ~35000
© 7 10b
HO
10
-30000
-25000
-20000
-15000
-10000
-5000
=0
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 T T T
0 0 -0 -2 -30 -4 -50 -60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 187

f1 (ppm)



1H  "H NMR (400 MHz, CDCl3) 5 4.81 (app t, J = 0.9 Hz, 2H), 4.41 (t,J = 6.8 Hz, 2H), 2.86 (br s, 1H), 2.42 (app q, J = 0.8 Hz, 3H), 1.86 — 1.71 (m, 2H), 1.47 — 1.38 (m, 2H),

1.38 — 1.21 (m, 8H), 0.87 (app t, 3H).
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13C BCNMR (101 MHz, CDCl;) § 169.7 (d, J = 256.4 Hz), 167.0 (d,J = 13.3 Hz), 164.3 (d,J = 5.8 Hz), 158.9 (d,J = 5.9 Hz), 115.9 (d,J = 27.3 Hz), 67.0, 64.2, 31.9,29.3 (2C), 28.6,
26.0,22.8,14.2,10.4.
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13C HSQC
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13C HMBC
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19F F NMR (376 MHz, CDCls) 6 -61.28.
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1H 'HNMR (400 MHz, CDCl;) & 4.69 (app d, J = 0.8 Hz, 2H), 4.41 (t,J = 6.5 Hz, 2H), 4.38 (t, J = 6.8 Hz, 2H), 3.50 (br s, 1H), 2.27 (app t, J = 0.8 Hz, 3H), 1.86 — 1.68 (m, 4H),

1.55 - 1.37 (m, 4H), 0.98 (t,J = 7.4 Hz, 3H), 0.97 (t, J = 7.4 Hz, 3H). 5000
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13C BCNMR (101 MHz, CDCl;) § 169.2, 165.8,165.3,154.5,116.3, 67.4, 66.1, 64.2,30.8,30.7,19.33,19.29, 13.9, 13.8, 11.0.
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13C HSQC
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13C HMBC
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15N HMBC
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15N HMBC - f1 internal projection
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1H  "HNMR (400 MHz, CDCls) § 4.69 (s, 2H), 4.40 (t, J = 6.6 Hz, 2H), 437 (t,J = 6.8 Hz, 2H), 3.49 (br s, 1H), 2.28 (s, 3H), 1.85 — 1.71 (m, 4H), 1.50 — 1.38 (m, 4H),
1.37 - 1.22 (m, 16H), 0.885 (app t, J = 6.8 Hz, 3H), 0.877 (app t, J = 6.8 Hz, 3H).
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13C BCNMR (101 MHz, CDCl;) 8 169.2, 165.7, 165.3,154.5,116.3, 67.8,66.4,64.2,31.92,31.89,29.4,29.34,29.31,29.29,28.8,28.7,26.1,26.0,22.75,22.67, 14.23,14.22, 11.1.
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13C HSQC
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13C HMBC
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