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Figure S1: Structure of compound 20 (CCDC 1572856) with labeling of selected atoms. Anisotropic displacement ellipsoids show 30%
probability levels. Hydrogen atoms are drawn as circles with small radii.
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100 MHz C NMR spectrum of compound 3a
(recorded in CDCls)
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400 MHz "H NMR spectrum of compound 3b
(recorded in CDCl3)
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100 MHz C NMR spectrum of compound 3b
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400 MHz "H NMR spectrum of compound 3¢
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 3d
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 3e

(recorded in CDCl5)
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400 MHz "H NMR spectrum of a ca 9:1 mixture of compounds 4a and 5a

(recorded in CDCls)
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(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 6
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 7
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 8
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100 MHz "3C NMR spectrum of compound 8
(recorded in CDClIs)
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400 MHz "H NMR spectrum of (1R,5R)-5-isopropyl-2-methylcyclohex-2-en-1-ol
(step ii precursor to compound 11)
(recorded in CDCl5)
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100 MHz *C NMR spectrum of (1R, 5R)-5-isopropyl-2-methylcyclohex-2-en-1-ol
(step ii precursor to compound 11)
(recorded in CDClIs)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm) <1



\—_

400 MHz "H NMR spectrum of (4R,6R)-4-isopropyl-1-methyl-6-(prop-2-yn-1-yloxy)cyclohex-1-ene

(step iii precursor to compound 11)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 12

(recorded in CDCl5)
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400 MHz "H NMR spectrum of 6-(prop-2-yn-1-yloxy)-1-vinylcyclohex-1-ene
(step iv precursor to compound 13)

(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 55
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400 MHz "H NMR spectrum of compound 13
(recorded in CDCl5)
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400 MHz "H NMR spectrum of 1-methoxy-6-(prop-2-yn-1-yloxy)cyclohex-1-ene
(step iii precursor to compound 15)
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of 1-methoxy-6-(prop-2-yn-1-yloxy)cyclohex-1-ene
(step iii precursor to compound 15)
(recorded in CDCl5)
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(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 16
(recorded in CDCl5)
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400 MHz "H NMR spectrum of 5-(prop-2-yn-1-yloxy)-2,3,4,5-tetrahydro-1,1'-biphenyl
(step iii presursor to compound 17)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 17
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 18
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100 MHz 3C NMR spectrum of compound 18
(recorded in CDCl5)
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400 MHz "H NMR spectrum of N-(cyclopent-2-en-1-yl)-4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
(step i precursor to compound 19)
(recorded in CDCl5)
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100 MHz *C NMR spectrum of N-(cyclopent-2-en-1-yl)-4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
(step i precursor to compound 19)
(recorded in CDClIs)
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400 MHz "H NMR spectrum of compound 19
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 20
(recorded in CDClIs)
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100 MHz 3C NMR spectrum of compound 20
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 21

(recorded in CDCl5)
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100 MHz "3C NMR spectrum of compound 21
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 22
(recorded in CDClIs)
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100 MHz "*C NMR spectrum of compound 22
(recorded in CDCl5)
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400 MHz "H NMR spectrum of N-(cyclohex-2-en-1-yl)-4-nitro-N-(prop-2-yn-1-yl)benzenesulfonamide
(step i precursor to compound 23)
(recorded in CDClIs)
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100 MHz 3C NMR spectrum of
N-(cyclohex-2-en-1-yl)-4-nitro-N-(prop-2-yn-1-yl)benzenesulfonamide
(step i precursor to compound 23)

(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 23
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 23
(recorded in CDCl5)
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400 MHz "H NMR spectrum of a ca 3:1 mixture of compounds 24 and 25

(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 26
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 26
(recorded in CDCl5)
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(recorded in CDCl5)
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400 MHz "H NMR spectrum of 4-methyl-N-(prop-2-yn-1-yl)-N-(3,4,5,6-tetrahydro-[1,1'-biphenyl]-3-yl)benzenesulfonamide
(step i precursor to compound 29)
(recorded in CDClIs)
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100 MHz 3C NMR spectrum of 4-methyl-N-(prop-2-yn-1-yl)-N-(3,4,5,6-tetrahydro-[1,1'-biphenyl]-3-yl)benzenesulfonamide
(step i precursor to compound 29)
(recorded in CDClIs)
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400 MHz "H NMR spectrum of compound 29
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 29
(recorded in CDCl5)

200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 O
f1 (ppm) S82



O,Ph

P‘Tsﬁ‘-/::\

SiEts

400 MHz "H NMR spectrum of compound 30
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 30
(recorded in CDCl5)
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400 MHz "H NMR spectrum of (1R,5S)-6,6-dimethyl-2-((prop-2-yn-1-yloxy)methyl)bicyclo[3.1.1]hept-2-ene
(step ii precursor to compound 31)
(recorded in CDCl5)
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100 MHz *C NMR spectrum of (1R,5S)-6,6-dimethyl-2-((prop-2-yn-1-yloxy)methyl)bicyclo[3.1.1]hept-2-ene
(step ii precursor to compound 31)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 31
(recorded in CDClIs)
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100 MHz *C NMR spectrum of compound 31
(recorded in CDClIs)
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400 MHz "H NMR spectrum of compound 32
(recorded in CDCl5)
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100 MHz "*C NMR spectrum of compound 32
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 33
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 33
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 34
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 34
(recorded in CDCl5)
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400 MHz "H NMR spectrum of 9-((tert-butyldimethylsilyl)oxy)-1,4-dioxaspiro[4.5]dec-7-en-8-yl trifluoromethanesulfonate

(step iii precursor to compound 35)
(recorded in CDCl5)
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100 MHz *C NMR spectrum of 9-((tert-butyldimethylsilyl)oxy)-1,4-dioxaspiro[4.5]dec-7-en-8-yl trifluoromethanesulfonate
(step iii precursor to compound 35)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of benzyl (2-(9-((tert-butyldimethylsilyl)oxy)-1,4-dioxaspiro[4.5]dec-7-en-8-yl)ethyl)(methyl)carbamate

(step iv precursor to compound 35)
(recorded in CDCl5)
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OTBS

100 MHz 3C NMR spectrum of benzyl (2-(9-((tert-butyldimethylsilyl)oxy)-1,4-dioxaspiro[4.5]dec-7-en-8-yl)ethyl)(methyl)carbamate
(step iv precursor to compound 35)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of benzyl (2-(9-hydroxy-1,4-dioxaspiro[4.5]dec-7-en-8-yl)ethyl)(methyl)carbamate

(step v precursor to compound 35)
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of benzyl (2-(9-hydroxy-1,4-dioxaspiro[4.5]dec-7-en-8-yl)ethyl)(methyl)carbamate
(step v precursor to compound 35)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of benzyl methyl(2-(9-(prop-2-yn-1-yloxy)-1,4-dioxaspiro[4.5]dec-7-en-8-yl)ethyl)carbamate

(step vi precursor to compound 35)
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of benzyl methyl(2-(9-(prop-2-yn-1-yloxy)-1,4-dioxaspiro[4.5]dec-7-en-8-yl)ethyl)carbamate
(step vi precursor to compound 35)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 35
(recorded in CDCl5)
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100 MHz "*C NMR spectrum of compound 35

(recorded in CDClIs)
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400 MHz "H NMR spectrum of compound 36
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of compound 36
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 37

| | S

CHCI3
J
| M JM\ W
T T T L e i L T T
S 4 S 2 ] s = < S &
AN o i o <+ o o™ 0 0) i 0
.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



N NN LN —
(\O M Lo NM 0 ™M Q — on o W NoOAN®©
o Me T MMM AN A S o o LN T N R T I - n
N-pTs — o — 15%) ~ OO Lh < MMM N <
N O e | | N | ~I— | |
Oy =Pt

100 MHz "3C NMR spectrum of compound 37
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 38
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of compound 38
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 39
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 39
(recorded in CDCl5)
grease

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm) S115



,
b6/,

400 MHz "H NMR spectrum of compound 40
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of compound 40
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400 MHz "H NMR spectrum of compound 41
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400 MHz "H NMR spectrum of compound 42
(recorded in CDCl5)
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400 MHz "H NMR spectrum of 4-(cyclohex-2-en-1-yloxy)but-2-yn-1-ol

(step i precursor to compound 45)

(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 45
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400 MHz "H NMR spectrum of compound 46
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 48

(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 49
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 50
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 51
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400 MHz "H NMR spectrum of compound 52
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of compound 52
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 53
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 54 r
(recorded in CDCl5)

* = EtOAC

CHCl3

)5 100 95 90 85 80 75 70 65 6.

© | 1.001 ;
1.00J

-
-
C_~
3
}
L
C_
C
s


Jezza
Stamp


N o o o0 1n —~ N ™

™M N N N N N0 N O LN O

CH.OMs - 0 N N LN LN ™M AN N
O_= | | \ o/ /7N

100 MHz 3C NMR spectrum of compound 54
(recorded in CDCl5)

2000 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm) S144


Jezza
Stamp


4,

SIEt
(0] ‘-/"; 3

400 MHz "H NMR spectrum of compound 56
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400 MHz "H NMR spectrum of 5-(6-(prop-2-yn-1-yloxy)cyclohex-1-en-1-yl)benzo[d][1,3]dioxole

(step ii precursor to compound 57)

(recorded in CDCl5)
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100 MHz 3C NMR spectrum of 5-(6-(prop-2-yn-1-yloxy)cyclohex-1-en-1-yl)benzo[d][1,3]dioxole
(step ii precursor to compound 57)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 57
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100 MHz "3C NMR spectrum of compound 57
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100 MHz *C NMR spectrum of 2-(benzo[d][1,3]dioxol-5-yl)cyclopent-2-en-1-one
(step ii precursor to compound 58)
(recorded in CDCls)
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400 MHz "H NMR spectrum of 2-(benzo[d][1,3]dioxol-5-yl)cyclopent-2-en-1-ol

(step iii precursor to compound 58)
(recorded in CDCl5)
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100 MHz *C NMR spectrum of 2-(benzo[d][1,3]dioxol-5-yl)cyclopent-2-en-1-ol
(step iii precursor to compound 58)
(recorded in CDCls)
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400 MHz "H NMR spectrum of N-(2-(benzo[d][1,3]dioxol-5-yl)cyclopent-2-en-1-yl)-4-methyl-N-(prop-2-yn-1-yl)benz-enesulfonamide

(step iv precursor to compound 58)
(recorded in CDCl5)
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100 MHz '3C NMR spectrum of N-(2-(benzo[d][1,3]dioxol-5-yl)cyclopent-2-en-1-yl)-4-methyl-N-(prop-2-yn-1-yl)benz-enesulfonamide
(step iv precursor to compound 58)
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 58
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100 MHz "3C NMR spectrum of compound 58
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400 MHz "H NMR spectrum of compound 59
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of compound 59
(recorded in CDCl5)
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400 MHz "H NMR spectrum of 5-(5-(prop-2-yn-1-yloxy)cyclopent-1-en-1-yl)benzo[d][1,3]dioxole
(step i precursor to compound 60)
(recorded in CDCl5)
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100 MHz "*C NMR spectrum of 5-(5-(prop-2-yn-1-yloxy)cyclopent-1-en-1-yl)benzo[d][1,3]dioxole
(step i precursor to compound 60)
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100 MHz "3C NMR spectrum of compound 60
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 61
(recorded in CDClIs)
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100 MHz "3C NMR spectrum of compound 61
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 62
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 63
(recorded in CDCl5)
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100 MHz ®C NMR spectrum of compound 63
(recorded in CDCl5)
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400 MHz "H NMR spectrum of a ca 3:1 mixture of compounds 64 and 65
(recorded in CDCl3)
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100 MHz 3C NMR spectrum of a ca 3:1 mixture of compounds 64 and 65
(recorded in CDCl5)
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400 MHz "H NMR spectrum of a ca 4:1 mixture of compounds 66 and 67
(recorded in CDCl5)
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100 MHz 3C NMR spectrum of a ca 7:1 mixture of compounds 66 and 67
(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 68
(recorded in CDCl5)
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100 MHz "3C NMR spectrum of compound 68

(recorded in CDCl5)
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400 MHz "H NMR spectrum of compound 69
(recorded in CDCl5)

* = impurities
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100 MHz 3C NMR spectrum of compound 69
(recorded in CDCl5)
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