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NMR spectra of 4-(pent-4-en-1-hydroxy)2H-chromen-2-one.
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4-(pent-4-en-1-hydroxy)2H-chromen-2-one

(*H NMR, 300 MHz, CDCl5)
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Figure S1. 'H and '3C NMR spectra of 4-(pent-4-en-1-hydroxy)2H-chromen-2-one.
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NMR spectra of methyl 2-methyl-4-pentenoate.
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Figure S2. 'H and '3C NMR spectra of methyl 2-methyl-4-pentenoate.
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NMR spectra of xanthates XA3 to XA6.
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Figure S3. 'H and 13C NMR spectra of compound XA3.
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NMR spectra of monoadducts M10 to M23.
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NMR spectra of thiolactones TL11 to TL27.

980
880
080
Z60
S60
ak'k
Lk
6l 'k

[0

ET 1
9T~
LT
671
oeh
VE
ee
YL
mmr%
64
s
7
-1
(28
(T2
551
95|
85t
65 b
=gt
BET
6EZ

LT
EQT
55T
BY
BY T
BT
oL
ZLe
ELT
SLE
PrE
S¥E
o¥E
B¥E
B¥FE
OFE
LFE
EFE
95E
95E
B5E
BFE’
oge
LYE
LoE
BYE
BYE
BYE
EYE
Lle
ELE
PLUE
SLE
BHE"
0EE
LEE
EFE

0.5

1.0

1.5

2.5 20

3.0

35

LET
252
55T

6.5 6.0 5.5 5.0 4.5 4.0
ppm

TL11
(*H NMR, 300 MHz, CDCl,)

7.0

7.5

S5E

8.0

=== ]

kL
S5
BZFL

YTBLE
[T

umwrlw
ez
EF'ET,

5162
Y5
BT
BT
25'6E |
09'BE
e
oLsz
B5LE
e
WE'LE
E5LE
e
BY'SE
BL'LE
Bl'6E
aL'bPY
155
ey
ey
L
LE'LL
mmmh*
RS

9EB0Z
oF oLz

10

20

40 30

60 50

70

90 80

100

v

110

ppm
Figure S21. 'H and 3C NMR spectra of compound TL11.

180 170 160 150 140 130 120
S22

CyHg

TL11
(13C NMR, 75 MHz, CDCl,)

190

210 200

220



61
ozt
Lz
Lz
ZZ 1
£z 1
EE 1]
SE 11
LY
v
A%
S¥ 1A
i
a¥ L
05 14
1%
551
551
55
€9t
zi ]
uhr%
SUL
SUL
alrl
Ll
Lt
8L
61
o8t
=T
el
og1
ag1
Y
8g'l
8gl
061
LEL
e L
80z
ovz
ov'z
evz
s1'T
e
Lz
BhZ
z5z
€52
v5z
15z
85z
EES
vaz
99z
89z
oLz
oLz
eLz
SUZ
zve
e
ave
ELE
SUE
sLE
aLE
LE
aLE
BLE

BLE

T

Br
TL13
(*H NMR, 300 MHz, CDCl,)

0.5

7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 20 15 1.0
ppm

7.5

8.0

-
=T
8262
ZE B
LBEEY
LO'YEn
ob'9E-,
aLgE~
o5 6EF
okt
oF'5b-
wwhw%
BL LY

8’8k

LEEIE-
SbeE

yogs

Br
TL13
(13C NMR, 75 MHz, CDCl,)

10

20

30

60 50

70

100 90

110
ppm

200 190 180 170 160 150 140 130 120
Figure S22. 'H and 3C NMR spectra of compound TL13.

210

220

523



I
N
SKL
LEH
ETH
£z
£z 1
LT
Lz
8z k-
8z 1
LE L
vl
se1)
oc 1
e
et
8¢ 1]
e L]
or L
Ll
sl
s¥l

mwrm
¥l
¥ L
s
E5 )
551
691
894
oLt
WL
o
zLL
ELL
vLL
pLL
z0z
s0Z
502
L0E
ov'e
ZvE
EVE
vz
LzE
8zz
a¥z
052
z§2
TE
95z
85
Loz
€92
597
192
89%
oLz
oLE
L5E
65E
e
69E
oLE
LU
LE
ZLE
ELE
ELE
SUE

-

N ——

OH
TL14
(*H NMR, 300 MHz, CDCl)

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

BLOkE~
FELLET

OH
TL14
(13C NMR, 75 MHz, CDCl,)

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure S23. 'H and *3C NMR spectra of compound TL14.

190

210 200

220

S24



ozt
Tk
ezt
5T 1
R
111
egl
(=1
EEN S

591 ﬁ
EES S

951
LEL
LE b

6077
60Z
orz
ovz
Wz
zrz]
evz
eve
eve:
vLE
sVzZ
avz
al'z

hQNIﬁ

LT

m_..N* fr.f
LZZ

ETT
EET
5E T
6% T
ogz
EST
ESZ
LEES
LERA
59T
LEZ
LET
BY T
bLZ
ELT
PLT
alz
ZLE
PLE
SLE
LLE
ale
BLE
BLE
OEE le)

PEE
PEE
SEE]
BEE"
BHE
SE5E
BEE
oo

6511k

66 FM

00z \

EEA M

OFE
LEE
ZHE
ZHE

OH
TL15
(*H NMR, 300 MHz, CDCl)

Fooe

meE

e

LA

BE'T

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

|
IS

ELD9—

PIOLT~

= T

OH
TL15
(13C NMR, 75 MHz, CDCl,)

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure S24. 'H and *3C NMR spectra of compound TL15.

190

210 200

220

S25



-1
66}
05 b
LEL
B
ZE L
EE b
EE}
(=18
56 }-
5611
95 |1
E
98 |
LB
85k
654
o0z~
e
z0Z]
E0Z
voz
50
E TS
agz]
80T
80T
B0z
oKrE
oKre
orz
ovz

k¥
¥
LA
P
a¥z
=1
6¥ 2
55T
LT
LT
85T
BT
BF T
65T
BT
o8z
(3= 14
LET
PEE
gge
LEE
BYE
BYE
OLE]
oLe
ZLE
le
PLE
SLE
aLe
LLE
BLE
BEE
La¥
zo
EQP
rav
el
ol

Lo

OH
TL16
(*H NMR, 300 MHz, CDCl)

YE'E

5T

L&D

oo'Z

L0k

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

ZV'ZE
mﬂmmﬂw
LOPE -
BT LE
85'8E
BL Ly
osLr”

£L'05,
£L09—
mmmmk

0E'B02

OH
TL16
(*3C NMR, 75 MHz, CDCI

3)

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure $25. 'H and 3C NMR spectra of compound TL16.

190

210 200

220

S26



61
I
ozk
LTl
£z4
L
EV L]
[1as
sl
avL
IIae !
nae
¥ 1
¥ L
05 1
rEIe
zs i
551
55 1
654
I
Lo
8Ll
8Lk
6LL
08k
08}
e
zg
80Z
oKE
Iz
EVE
51T
L
LVE
BHE
vEE
rEL
z§E
E5Z
vee
a5z
15T
85 %
Loz
(TE
99z
89Z
oLz
ZLE
ELT
sUE
SUE
EvE
SYE
LYE
BYE
agE
L9E
69E
oLE
ZLE
ELE
YLE
vLE
SLE
aLE
LLE
8LE
BLE
08 E

it

——

OH

HO

TL17
(*H NMR, 300 MHz, CDCls)

Fooe

T

—oe'n

FOEE

FESE

[eso

—V_.o.m

—RES |

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

BV R
EFPLy
EE'Sk
BE'S L
bE'LL A

-

mv.mr.._..

5T
mmwmww
orsz’f
=BT
EE'BT
'8z
B9ZE
BLZE

|

'ZE] ——————
EH'ZE]

I5'CE
8eE
BZ'9E
S9'9E
=2 =18

aFLlE

aL'ee
PE'EE
YE'L P
oFSh
oL
EFLE
SLLE
Eg'ar
EL'SS
= Vi

OH

HO

LZOME
LT

TL17
(13C NMR, 75 MHz, CDCl5)

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure S26. 'H and *3C NMR spectra of compound TL17.

190

210 200

220

S27



L
[
oz h
LT
)
8EL
BE b1
5 1
oF b
s
E¥
E¥ b
(ad)
L
G 1)
9 1
v
8 ]
4%
LS
Z5h
EF )
E5 b
v5h
551
554
L5
ELb
wLb
SLUh
sS4
sl
L
8Lk
8Lk
6L
a0z
LS
BOZ
60T
WE
9Lz
gkE
8Lz
¥ e
e
BrE
B¥Z
E5Z
95T
15T
LS
z9z
vz
19z
89T
bLE
wLT
§LT
oLz
oLz
BLZ
08T
08T
VBT
ZET
ZET
EET
EEZ
PLE
SLE
LLE

i

—

e

TL18
(*H NMR, 300 MHz, CDCls)

= 0k

0.5

6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

28 5

- ]

- o

)

6.5

7.0

SEE0E-
ookkE

7.5

8.0

TL18

=
O
[a)]
o
N
T
=
N
~
o
=
=2
O
3

10

20

30

60 50

70

100 90

110
ppm

200 190 180 170 160 150 140 130 120
Figure S27. 'H and *3C NMR spectra of compound TL18.

210

220

528



—w

TL19
(*H NMR, 300 MHz, CDCl,)

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

LEFL
ZEk

EL'PE-
m___.._wNV.

b
ZPEP-)
9P
LLEY)
s5b
erer!

BIEE—

BY 0L Z-~
LT

TL19
(13C NMR, 75 MHz, CDCl,)

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure $28. 'H and 3C NMR spectra of compound TL19.

190

210 200

220

S29



Lil
Lil
CI
6L
kZh
EZL
vE L]
B85 1
BF -
5611
851
66511
ooz
00z
LoZ]
LoE
oz
zoz-

E0Z-]

€0z
voz
soz
I
Loz
8oz
vz
vLE
sLE:
e
LZZ
zzz
ezz
652
L9z
egz
€9z
59z
8g
oLz
wLz
vaE
sge
vir]
1]
ak'y
Ly
EIRY
IR
8L

8gs,

$TL
PTL
9z L
9z L
8T L
BT L
6T L
LEL
bEL
EFL
E5L
[E
95 L
95 L
9L L
LiL
hhpg
BLL

—

—

Lo

BL L
BLL-

oL
og !

TL20
(*H NMR, 300 MHz, CDCl,)

[ren

Fago

Ferz
[so

]

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

EF L
5L

STLEY
BYLE>
E6'ZE
_.q.mm/.r
BYEE",
Bl
EE'St
$@ww
ob'Ley
eay’

L8
Le'es >

¥ 06—

155
63'9HL Y
wLabL-L
SEZZL
BYEZH
LEEEL-
EObEL
SEZEL
eszey

STEEL—

EEZ9L—
SFFIL-

ZHB0E -
5T0kE

TL20
(*3C NMR, 75 MHz, CDCI

3)

il

I

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure $29. 'H and 3C NMR spectra of compound TL20.

190

210 200

220

S30



I
viL
5L
51
ak't
LEL
8kl
8kt
BH'1-
0zt
Lzl
Lz
arin,
61
omi_ﬂ
051
i
el
SUL
egt
agL
Loz
Loz
60Z
607
oKz
ovz
Lz
Ve
zvz
zve
gLz
evz
wez
s1z
s1'T
sVzZ
avz
anz:
Lz
8Lz
8L
\ZZ
05z
5T
z5z
€5z
esz
esz
v§ T
v5z
557
55z
95z
152
152
857
852
857
852
09z
09z
z9z
vez
agE
Lge
8gE"
ZLE:
zlE
vLE
viE

SLE

TL21
(*H NMR, 300 MHz, CDCl,)

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

S
LEYE

LZgk-)

gl

gL
08k
56LE
BO'HE
S5'8E
EL'BE
STEE
095
26'6E
96566
LF0f
180 ]
k¥
By
orey
BLFY
-
%13
s
oSy
ey
9Bt
LG
LELE

s

R

Skall—

b O BOE
ogokE"

TL21

75 MHz, CDCl,)

(13C NMR,

It =

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure $30. 'H and 3C NMR spectra of compound TL21.

190

210 200

220

S31



B0k

oLk
131
ELE
Ltk

[B-%

S5
vo e
aozit
L0E
80T
802
L E
EIES
EVET
SV
L2,
ITER
S5z *
95z
L5z
85z
8§ %
65Z]
652
05z
gz
£9Z
vez
(e
s9z
a9z
192
sge|
L9E
L9E
89E
69E
oLE
ZLE
ELE
ELE
viE
SUE
SLE
slE
LLE

95 L
gL
LEL
LEL
8oL
EEFR
B L
BE L
aLL
ald
LL L
LLL
BLL
aLdLd
BLLY

oﬁ\(N

TL22
(*H NMR, 300 MHz, CDCl,)

UL

—Vmo..w

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

Bl
sk

E}'§EY

Lb'BE~
51'BE
LE o
-,

sy
st
eeay’

EEEZL—

EELEE™
LIvEL

=10y =13

OO BOZ
LOOLE

©)

TL22
(13C NMR, 75 MHz, CDCI

3)

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure S31. 'H and *3C NMR spectra of compound TL22.

190

210 200

220

S32



o't
er#
eVt
e
Ll
-1
1
551
00z
00z
Loz
z0z
€0z
€0z
S0Z1
a0z
a0z
L0Z
80Z-
8077
807
[
Wz
evz
erz]
sK'z
avz
Lz
Lz
8Lz
BLE
vz
vz
e
s¥z
vz
T
Ly
BYz:
arz
BYZ
05z
LT
z5z
€57
55z
152
85z
09z
z9z
g9z
v9z
59z
99z
L9z
L9z
89z
692
0gE
Lge
z9E
zge
ege
BLE
BLE
08E
LeE
LEE
zge
ege
veE

SHE

CN

TL23
(*H NMR, 300 MHz, CDCl,)

-090

Mlmm.o

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0 0.5
ppm

8.0

vETLY,
Tk =
0b'8k- =
LaLE™, L
B0'ZE -
#LBE —?
oE0b—
B
BEGr
TR
—
ekl — { o8
= ;
o
a
o
=
%) P4
o0
o 5 9= E:
= n
-~
I
=
=z
(]
m
jal
B85 L0Z~ L
9Bz~ -

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure $32. 'H and 3C NMR spectra of compound TL23.

190

210 200

220

S33



8Ll
8L
oz
ozl
Lz
zzL
87 k1
LE
el
vEL
9E 1
BEL
6€ 1
BEL
b
2%
E¥L
E¥ 1]
[ia%
ad
sl
arl

0% L
_wm.—.m

bEL
LFL
BF 1
BF 1
G5 |
t= 0
A= 4]
bEl
L
ZLk
ELL
P
SLL
SLL
Sl
LLk
aLrt
BLL
ogl
Loz
60T
oK
2k
L
gk
LIS
BEEZ
32
ZF¥ T
e
95T
BF T
oge
ESZ
EEEA
LeZ
BYZ
ZLT
SLT
9fE
BZE
oEE
ELE]
PLE
SLE
SLE
ale

LLE

N3

TL24
(*H NMR, 300 MHz, CDCl,)

i

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
ppm

7.5

8.0

s
[R-18
89921
ST8T
ez
ez
0b'6Z1
STET
oEEZ
BT
OF'9E™,
LL9E
LF'6E
oiruw
=313
wwbwA
6L Lt
emar]
Brhs’

SE 60T~
|74 T

N3

TL24
(13C NMR, 75 MHz, CDCl3)

2

my

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure $33. 'H and 3C NMR spectra of compound TL24.

190

210 200

220

S34



avi
Bkl
8kl
ozl
Lz
azl
9z b1
BT 11
0Tl
OE k-
EC 1A
PEL-
ocl
LEL
o
BE L
BEL
oF ]
Lyl
Lr L
zvl
vl

S L
aF L
Ll
arl
ari
6L
ZFl
ZF L
951
8y
B9
2Ll
ZL
ELL
vLL
aLll
LiL
aLl
6L
B8Oz
gk
LiE
LFT
EFT
A
LFT
BT
(3=
ESZ
992
8y
oL
oLe
EVE
SHE
BZE
EE
PEE
SEE
ElE
PLE
SLE
SLE
aLE
ale

EFL
EFL
L
¥l

BLE

TL25
(*H NMR, 300 MHz, CDCl,)

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0 0.5
ppm

7.5

8.0

eV o __
arl
gk
ZBEY|
2582
ez
LB
¥EEZ
ET'BEY
HEZ

EZ'9E~,
we9e
pL9E]
6e
8k
&b
mﬂhuk
BLLP,
LBy
bo'Lg

PEEOE.
Bz~

TL25
(13C NMR, 75 MHz, CDCl,)

|

100 90 80 70 60 50 40 30 20 10

110
ppm

180 170 160 150 140 130 120
Figure S34. 'H and 3C NMR spectra of compound TL25.
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Figure $35. 'H and 13C NMR spectra of compound TL26.
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Figure $36. 'H and 3C NMR spectra of compound TL27.
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NMR spectra of Methyl 2-methyl-3-(tetrahydrothiophen-2-yl)propanoate (THT1).
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Figure $37. 'H and 3C NMR spectra of compound THT1.
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