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Table S1. Optimization of ring-opening conditions

OH
s} NHR1R2 o . R°RN
condltlons 'RERN ! NR'R?
-y R2= HO
trans 1 cis-1 R'=H, R“=Bu 6a
R'-R? = (CHz)zo(CHz)z' 5b 6b
NHR'R? | trans-1 | equiv. additive | equiv. solvent | T,°C t,h conversion of | products
: cis-1 NHR'R? additive trans-1 and ratio, 5:6
cis-1, %
O 1:1.0 2.2 - - toluene | 48 27 20 1:0.9
[ ] 1:0.9 2.2 - - CH;CN 80 5 9 1:1.2
N 10 |16 1:1.3
H 1:1.1 | 2.2 K,CO; 2 CHsCN | 80 24 decomposed | -
1:0.9 2.2 LiClO,4 20 Et,0 20 1 0 -
20 decomposed | -
1:1.2 2.2 LiClO,4 5 CH;CN 20 5 29 1:1.0
10 47 1:1.1
72 91 1:1.4
1:1.2 2.2 LiClO,4 1.2 CH;CN 80 2 23 1:1.5
5 41 1:1.2
10 91 1:1.2
1:1.2 2.2 LiClO,4 1.8 CH5CN 80 2 9 1:1.1
5 88 1:1.1
10 100 1:1.4
1:1.2 2.2 LiClO,4 2.4 CH;CN 80 5 100 1:1.3
1:1.2 2.2 LiClO,4 5 CH5CN 80 10 100 1:1.2
22 decomposed | -
1:0.8 2.2 LiClO,4 10 CH;CN 80 24 100 1:0.6
1:0.8 20 LiClO,4 20 CH;CN 80 24 100 1:0.9
NH,Bu | 1:0.6 1.1*2 LiClO,4 5 CH;CN 80 5 20 1:0.2
1:0.6 1.1*2 LiClO,4 10 CH;CN 80 5 65 1:0.4
1:0.8 1.1%2 LiClO, 20 CH;CN 80 5 100 1:0.6




'H NMR spectrum (400 MHz, CDCls) of compound 5a
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3C NMR spectrum (101 MHz, CDCls) of compound 5a
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HSQC NMR spectrum of compound 5a
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HMBC NMR spectrum of compound 5a
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"H NMR spectrum (400 MHz, CDCls) of compound 5b

Chemical Shift (ppm)

o
|
M
[op]
I
(]
o
o
™
w
3]
(']
A\ ,.HL
423 200
(- (]
rrrrTrTrTT rrrrTrTrTT rrrrTrTrTT rrrrTrTrTT LA L L L L L AL LR LA L LA L LR L L L AL AL L B LA LR UL L LR B
75 70 .5 E.0 55 50 45 4.0 35 3.0 25




BC NMR spectrum (101 MHz, CDCl;) of compound 5b
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HSQC NMR spectrum of compound Sb
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HMBC NMR spectrum of compound 5b
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'H NMR spectrum (400 MHz, CDCl3) of compound 5¢
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BC NMR spectrum (101 MHz, CDCl;) of compound 5¢
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HSQC NMR spectrum of compound Sc
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HMBC NMR spectrum of compound 5¢
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"H NMR spectrum (400 MHz, CDCl3) of compound 5d
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C NMR spectrum (101 MHz, CDCl3) of compound 5d
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HSQC NMR spectrum of compound 5d
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'H NMR spectrum (400 MHz, CDCl3) of compound 5e
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BC NMR spectrum (101 MHz, CDCl;) of compound 5e
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HSQC NMR spectrum of compound Se
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HMBC NMR spectrum of compound 5e
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'H NMR spectrum (400 MHz, CDCl3) of compound 5f
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3C NMR spectrum (101 MHz, CDCl;) of compound 5f
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HSQC NMR spectrum (CDCls) of compound 5f
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HMBC NMR spectrum (CDCls) of compound 5f
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'H NMR spectrum (400 MHz, CDCls) of compound 5g
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3C NMR spectrum (101 MHz, CDCls) of compound 5g
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HSQC NMR spectrum of compound 5g
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HMBC NMR spectrum of compound 5g
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"H NMR spectrum (400 MHz, CDCls) of compound 5h
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"H NMR spectrum (400 MHz, CDCl3) of compound 5i
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BC NMR spectrum (101 MHz, CDCl3) of compound 5i
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HSQC NMR spectrum of compound 5i
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HMBC NMR spectrum of compound 5i
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'H NMR spectrum (400 MHz, CDCls) of compound 5j
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BC NMR spectrum (101 MHz, CDCl;) of compound 5j
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F NMR spectrum (376 MHz, CDCl;) of compound 5j
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HSQC NMR spectrum (CDCls) of compound 5j
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HMBC NMR spectrum (CDCls) of compound 5j
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"H NMR spectrum (400 MHz, CDCls) of compound 5k
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BC NMR spectrum (101 MHz, CDCl;) of compound 5k
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HSQC NMR spectrum of compound 5k
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"H NMR spectrum (400 MHz, CDCl3) of compound 51
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BC NMR spectrum (101 MHz, CDCl3) of compound 51
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'H NMR spectrum (400 MHz, CDCls) of compound 5m
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BC NMR spectrum (101 MHz, CDCl3) of compound 5m

71.58

—31 68

2956

15.54

[
(o]
L
52
[ |
s
L
(o]
#
T T T T T T T T
o 73 T2 EAl o
e Chemical Shift (pam)
o
=t
=
o
m u
w
w
[Tyl
‘—._,1
-
-+
(]
-
[un]
o) L)
— ]
,'-\i =+
o -
- |
(LN LN L L LR L LN LA LA LS I I T rrerrrrTT U R I I I I L AL AL LA I I I LR B LA LI L I ILLELE I B LA LA LI L
176 165 160 152 144 136 128 120 112 104 96 fatal i 72 G4 56 45 40 32 24 16

Chemical Shift (ppm)

49



I

I

HSQC NMR spectrum of compound Sm
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HMBC NMR spectrum of compound Sm
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"H NMR spectrum (400 MHz, CDCls) of compound 5n
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C NMR spectrum (101 MHz, CDCl;) of compound 5n
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HSQC NMR spectrum of compound Sn
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'H NMR spectrum (400 MHz, CDCl3) of compound 50
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3C NMR spectrum (101 MHz, CDCl3) of compound 50
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'H NMR spectrum (400 MHz, CDCls) of compound 6a
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3C NMR spectrum (101 MHz, CDCls) of compound 6a
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"H NMR spectrum (400 MHz, CDCls) of compound 6b
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C NMR spectrum (101 MHz, CDCl;) of compound 6b

o
i
ry

37 .86

67.45

£9.01

15.38

Chemical Shift (ppm)

Lo

o

3

-

|
L I T T T T H L L B N B LA B BN BN BRI B B DAL BLELLEL B BN DL L LA AL DAL L UL DL LA I I BLELLL B
95 a0 g3 go 73 70 G5 G0 ] a0 45 40 33 30 25 20 13 10

60



HSQC NMR spectrum of compound 6b
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'H NMR spectrum (400 MHz, CDCl3) of compound 6¢
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BC NMR spectrum (101 MHz, CDCl;) of compound 6¢

—59.24
—2914

Rl
—27.05

1865

i}
Chemical Shift (ppm)

63



HSQC NMR spectrum of compound 6¢

N

()P

TN
”OHf

| el
| —
— —
A
-
T L T L L L DAL IR DAL I ILELIL L I IR B BLELILELE I ILELL L B ILELL L IR IR B ILELILELE IR ILELL AL LR I I
28 27 2B 24 24 23 22 21 20 1.9 1.8 1.7 1.6 1.3 1.4

"F2 Chemical Shift (ppm)

F1 Chemical Shift (ppm)

64



"H NMR spectrum (400 MHz, CDCl3) of compound 6d
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C NMR spectrum (101 MHz, CDCl3) of compound 6d
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HSQC NMR spectrum of compound 6d
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'H NMR spectrum (400 MHz, CDCls) of compound 6e
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HSQC NMR spectrum of compound 6e
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HMBC NMR spectrum of compound 6e
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'H NMR spectrum (400 MHz, CDCl3) of compound 6f
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"H NMR spectrum (400 MHz, CDCl3) of compound 61
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BC NMR spectrum (101 MHz, CDCl3) of compound 61
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HSQC NMR spectrum of compound 61
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'H NMR spectrum (400 MHz, CDCl3) of compound 60
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3C NMR spectrum (101 MHz, CDCl3) of compound 60
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'H NMR spectrum (400 MHz, CDCls) of compound 7j
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BC NMR spectrum (101 MHz, CDCl;) of compound 7j
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F NMR spectrum (376 MHz, CDCl3) of compound 7j
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'H NMR spectrum (400 MHz, CDCl3) of compound 7o
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3C NMR spectrum (101 MHz, CDCl3) of compound 70
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