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1. The study of base (NEt3) equivalents

Entry EtsN (equiv.) Time (h) aYield (%)
1 - 24 -
2 0.5 24 55
3 1 8 76
4 15 7 72
5 2 6 60

Reaction Condition: 1a (50 mg, 0.17 mmol, 1 equiv.), 2a (32 mg, 0.30 pL, 1.5 equiv.), EtsN (17 mg,
0.17 mmol, 1 equiv., 24 pL), CH3CN (3 mL) at 0 °C temperature. Isolated yield.

2. Scale up condition for the synthesis of 3-((benzylthio)(phenyl)methyl)-1-(4-
methoxyphenyl)pyrrolidine-2,5-dione (3aa):

(P

1a 2a 3aa: 87%

3.4 mmol,1g 3.74 mmol, 0.44 mL 2.83 mmol, 1.18 g
In a 25 mL oven-dried round-bottom flask, (E)-3-benzylidene-1-(4-methoxyphenyl) pyrrolidine-
2,5-dione 1a (3.4 mmol, 1 equiv.) and benzyl mercaptan 2a (3.74 mmol, 1.1 equiv.) were dissolved
in CH3CN, and the resulting mixture was stirred at 0 °C. After 10 minutes, NEt3 (3.4 mmol, 1 equiv.)
was added slowly to the reaction mixture. The progress of the reaction was then monitored by
TLC. Upon completion of the reaction (after 11 h), the mixture was concentrated under reduced
pressure and purified by column chromatography on silica gel (100-200 mesh) using a gradient
of 8-20% ethyl acetate in hexane, affording compound 3aa in 87% vyield.
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Recycling of diethylaminomethyl-polystyrene for the synthesis of 3aa:

(E)-3-Benzylidene-1-(4-methoxyphenyl)pyrrolidine-2,5-dione 1a (500 mg, 1.7 mmol, 1 equiv.) and
benzyl mercaptan 2a (232 mg, 1.87 mmol, 1.1 equiv.) were dissolved in acetonitrile (CH3CN) and
the mixture was stirred at 50°C. After 10 minutes, diethylaminomethyl-polystyrene (N-content
3.2 mmol/g, 30 mol %, 0.2 mmol, 75 mg) was slowly added to the reaction. The reaction progress
was monitored by TLC. After 14 hours, when the reaction was complete, the solid residue (the
supported-amine diethylaminomethyl-polystyrene catalyst) was filtered out, and the remaining
material was washed with 20 mL of ethyl acetate (EtOAc) and 20 mL of dichloromethane (CH2Cly).
The combined filtrate was concentrated under reduced pressure to yield the crude product,
which was then purified by column chromatography on silica gel (100-200 mesh) using a gradient
of 8-20% ethyl acetate in hexane, resulting in compound 3aa with an 89% yield.

The recovered diethylaminomethyl-polystyrene catalyst collected by filtration was washed
sequentially with methanol (2 x 2 mL), dichloromethane (2 x 2 mL), and acetone (2 x 2 mL),
followed by drying before re-use.

Cycle Weight of % Yield of Polymer Polymer Loss % Recovery of
Product 3aa (g) 3aa Weight (mg) (mg) Polymer
1 0.4459 89 529.8 1.2 99.8
2 0.4437 89 528.9 0.9 99.8
3 0.4329 87 527.3 1.6 99.7
4 0.4089 82 524.7 2.6 99.5
5 0.4025 81 522.8 1.9 99.6
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4. 'H and C NMR Spectra

18SL°C
694L°C
0S6£°C
9€18'C
vTeo'e
Tero'e ”%.
£690°€
06£0°€ V.
€06€°E
886€°C
£80¥°€
LSTV'E
Y8IY'E
w9Tr'e
£695°€
9865°E
€549°€
v10L'€
62E8'E
LLLY'Y

8v8r'Y

Nﬁwm.wA
16669
hmwﬂNA
24872
€T0C°L
SP0T'L
S6TT’ LA
00bT'L A f
0EPT LA
TOVT LA

viszL
eseTL
9887 4
21622
£v62°L
At
ocze'L
mwmm.&
89LE°L

N
o
3aa

=901
==H90'T

Fzo'T

—= 0'T

TE=NTT

F20'€

.J;SA

10T
T
0'T

N4

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0

4.5

6.0 5.5 5.0

6.5

7.5 7.0

8.0

f1 (ppm)

zse—
wos”
86°05 —
178y —

68'S5 —

S8PIT —
£5°pCT

SNNH/
om.mwﬁw

10'821

et
91°6CT
L7621

£8'6CT
¢6'SET
6T°LET
66'65T —

19T
£L5°9LT v

.

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3aa

Page S4



Research Papers ARKIVOC 2026, vi, S1-S26

1 (ppm)

T T T T T T
3 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7

46 45 44 43 42 41 40 39 38 37 36
2 (ppm)

500 MHz 'H-'H COSY Spectra of 3aa

Page S5



ARKIVOC 2026, vi, $1-S26

Research Papers

188°C
6068°C
¥568°C
5668°C
L¥06°C
0€£T6°C
26T
§eL0°E
€£80°€
8+60°€

620T°€E
6L1T°E
09¢z’e

1S€T°E
TT6LE
z1eee

115Th~
6Lty

9L¥L9
£8SL°9
9b9L°9
604L°9
¥SLL9
90+8°9
£L58°9 3
2989
05489
26¥6°9 -
1£96°9
vS0°L
02L0°L

€8SE°L
88SE°L

- r'20'C
£90°T
L10'T

4

[o)
N

o
3ba

Y

| 00°€

..l\NS

|me.o
)

50T
= 0'C
e
0'C

0.5

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)

8.0

96'€€ —
0z9e
SE0p~

(4 WA

596§ —

E9PTT
wm.m.:W
S8'STT
61°vCT
69°/CT
mw.mﬁ%
¥S'6CT —
SO'TET
TTIET

ob'TET
wIET
96°9€T

8651~
£0°T9T —
20'€91

°6'SLT
60°9LT V.

4

[o)
N

o
3ba

A

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

0o

f1 (ppm)

Page S6



Research Papers ARKIVOC 2026, vi, S1-S26

—-115.17

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
-5 -15 -25 -35 -45 -55 -65 -75 -85 -95 -105 -115 -125 -135 -145
f1 (ppm)

CDCls, 500 MHz 'H NMR, 125 MHz “C{'H} NMR and ""F NMR Spectra of 3ba

Page S7



ARKIVOC 2026, vi, $1-S26

Research Papers

0€88°C
9268°C
§T06°C
6£06°C
SL16°C
YET6'T
EEE6'C

STH0'E
+0S0°€
£48S0°€
9€L0°E
SL6T°E
§902°€
T48L°€
wzw.mw
£4TT8'€

LISTY~.
6Ly

€eeL9
06€£'9
SES6'9
€169
9590°L
SE80°L /
Pira A\

STl L—

00S€°Z
09S€°L
L8SEL

£T9€°L

—=&nNg7
=%-10'T
——T0'T

_ -L\m:

\ee'e

==10'T

‘8oz
Lere
90T
'soc
/60'S

i 1

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0

4.5

6.0 5.5 5.0

6.5

7.5 7.0

8.0

f1 (ppm)

8€'pE —
or9e
65°0p —

68Lb —

06°5S —

68'PTT —
132741
vm.nﬁ/
crect
8T’6¢CT

10671~
80'TET W

[/ %A}
8 EET
O PET

9T'LET

+¥0°09T —

v1°9LT
€T°9LT V.

ol

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3ca

Page S8



ARKIVOC 2026, vi, $1-S26

Research Papers

188°C
6068
0968
5668°C
£506'C
9216'C
6126'C
6120°E

T°LE0’E
61S0°E
§£90°€
6681°E
€66T°€
7S8L°€
mNﬂw.mW
LETB'E

8ISTH~
e

0v99'9 v
£088'3
€269
°L90°L
7580°L V.
009C°L~F

°9LTL
£L36T°L
°0pEL
09vEL
61ISEL
T6SEL
TE9€°L

4

3da

Y

= 10°C
F10°T
716'0

||L 0'T

Br

ot

=707

50T

F90°'Z
10'7
) €0z
0°'s

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0

4.5

6.0 5.5 5.0

6.5

7.5 7.0

8.0

f1 (ppm)

0zpe—
e’
PEOp—

98 Ly —

§9°6§ —

YOPIT —
veTCT

9T'vCT

69°/¢T /
oz /2t

88'8¢T 7
¢s6eT z
wﬁﬂmﬁ\
mmAmHA\v
mm.vm.ﬁ\v
06'9€T

64°65T —

88'SLT
S6°'SLT V.

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3da

Page SO



ARKIVOC 2026, vi, $1-S26

Research Papers

+126'C
TEE6'T
86T

9956°C

€90T°€
98TT'E
overe
LYET'E

9097\
88L€
Nme.m.\.

0920~
egoey

£556'9
§€96'9
08969
069
ST86°9
SPOT'L
[ 'ra4wa

€T0€L
LETEL
zsTE Ly
LTIEEL ﬁ
TLEE LA

ssveL |
9ZSEL N

oomm.n/r

9g9g2
LL9E°L
6vLEL
197
1966'2
ver0s

=101
==—=10'€

~90°'T
PEO'E

Hj\ﬁo:ﬁ

6’1

f1 (ppm)

19hE —
gr9c
820 —
9T Lh—

19SS —

69'TT —
z0'veT
65T
mm.RH/.
06'82T ~
bS'62T \
87°0€T
58'9€T —

T9°EpT —
9T LbT —

£8'65T —

EV'SLT
85°GLT V.

pa—

f1 (ppm)

CDCls, 500 MHz 'H NMR and 125 MHz *C{'H} NMR Spectra of 3ea

Page S10



ARKIVOC 2026, vi, $1-S26

Research Papers

5926
Sbb6°C
6€56'C
12£6'C
9T10'E
[AT4 K
$0£0'E
26£0°€
0640°€
2682°€
1862°€

POEL'E

89bH'E

TH9b'E

PhLY'E

8TTLEN
96vL'E 7
esoge/
809T'Y ~.
22817

8ET69
8916'9
676’9
°2E6'9
0156'9
6896'9
26007
6v20°L
+0b0'L
0CST' L~
669T°L %
90€T°L
6L¥T°L
865C°L

§9€E°L
96€€°L
vesEL
§SSEL

==110'T

660
86'0
20T
FY0'T
A

660

f1 (ppm)

18'b€ %
vE'OE

602 —
[N

76'SS —

06'vTT —
6v"HCT
nn.hNﬁ/
ﬁm.NNﬁW.
S6°LTT

+0'6CT
LY'6CT
09°62T

68°6CT
86°CET
S6°EET
89T
YO'LET

+0°09T —

TLSLTN
1917

f1 (ppm)

CDCls3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3fa

Page S11



ARKIVOC 2026, vi, $1-S26

Research Papers

6526'C
6£V6'C
SES6'T
L1L6°C
ST10°€
€120°€ §
90€0°€
26£0°€
6810°€
2687€ |
0867°€
65EYE
YOPHE
LEIV'E
ovLb'E
STTLEN.
S6vL'E S
veoge/

i

IR
1281v 7

TET6'9
9169
58¢6'9
91€6'9
9056'9
£896'9
6800°L
Sb20L
T0b0°L
STST'L
MODNV
00€TL
YOET L
8vT°L

T9€EE’L
T6EE°L
61SEL
0SS€EL

166°0
160

£56'0
F10°T

T0°T
10°€

10°T
£20°C
Z0'T
0'C
6'Y
0'T

0.5

1.5 1.0

2.0

3.0

3.5

4.0

f1 (ppm)

5.0

6.5

7.0

Gém%
80°9€

€8T —
9b'9b

9965 —

SOPIT —
€Trer
HmNNﬁ/
mw.nwﬂw
69°/2T

8£°8CT
TTect
vE'6CT

€9'6CT
ceet
69°€ET
9S°9€T
8L79€T

8L°65T —

SbSLT~
58517

-—

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3ga

Page S12



ARKIVOC 2026, vi, $1-S26

Research Papers

2998'C
Tv68'C
12562
8196'C
5896'C
prET'E
obT'E
0SST'€
4374
62LT'€
890€'€
LyEgE
866€'E .
€LTE
616v°€ \.
LL6v'E
0ze8'E —

£L6T'p~
At

1198'9
16£8'9
12689
ST£69
vLL6'9
1986'9
5066'9
15669
T0PT'L
L9%T°L
STST'
00912 |
€491
Y12TL Y
892Z°L
THET L
L6 L

6022
65221
SE8T'L ]
9267 1
1867 1
£50€°L
YOTEL
802€°L
1v2eL

S e pp—

f1 (ppm)

e —
Trog—
£6'Th—
84'9%h —

09°'55 —

29PTT~.
9€L1T
SS'LTT
[AR%4
69'52T N
£8'seT
b9'LTT
ozt
s '8zt
24741
€T°ZET
0z'zeT
sg'eeT
88'€€T
9'9€T
EE°6ST
9L'65T =
sz1o17

YTSLT
s

L

!
l|.||

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

1]

f1 (ppm)

Page S13



Research Papers

ARKIVOC 2026, vi, $1-S26

58
@ @
ek
F s 4 \/
WNOOME
Br o
3ha
1
1
; ——————————F——F— " —
5 15 -25 35 -45 -55 -65 -75 -85 -95 -105 -115 -125 -135 -145
f1 (ppm)

CDCls, 500 MHz 'H NMR, 125 MHz “C{'H} NMR and ""F NMR Spectra of 3ha

Page S14



ARKIVOC 2026, vi, $1-S26

Research Papers

SS6E°T
698L°C
£168L°C
€£08°C
9528'C
£bH8°C

9€50°€E
S950°€
1590°€

mNmo.mV

ceore
S00b'E
T60v°€
L8TY'E
182H'€
TLEV'E
€78S'€
9809°€
5689°€
9S1L°E
°98'e
6+98°€
TL8°E
£948°€E
8L9Y'
[ 7424

0£00°L
8600°2
8ET0°L
£b20'L
vL20'L
6vE0°L
bES0L |
£602°21
ovTZ'
6612°L 1
bbTz L
142T LN
15622
S8ET'L
z9vz2

1677
ov6TL
£00€°Z
050£°2 1
62061
£8TE |
STZEL

ﬁ
f
[

0szeL

—————t0€
2601
=207

501
==70'1
=70’

—  dsot

lqdo.ﬂ

=€0'S

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0

4.5

6.0 5.5 5.0

6.5

7.5 7.0

8.0

f1 (ppm)

wie—

T9°T1E—
v 9E—

98°9p —
0z6r—

¥9'S§ —

99'TT
Sobzr -
et
8t
et
£9'821
or'6eT
sceer”
£9'9ET
STLET T
eocer/

CL6ST —

1S'SLT~
oLt

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

0o

f1 (ppm)

CDCls, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3ia

Page S15



ARKIVOC 2026, vi, $1-S26

Research Papers

oTEET
TWLLT
068£'C
0£6L'C
v208'C
11182
£418'C
£928'C
6678'C
62€8'C ?
6vv8'C
99£0'E
0£40'E
TLH0'E
96v0'€
8950°€
0090°€
$080°€
0v80'E
280°€ |
8£60°€ |
ST6E°E |
$66€°E
€201
v60b'E
EITH'E
8TH'E
T12'E
sczy'e
ovbse F
91LS'E
6185'€
7809°€
1L59°E
89£9'€
T€0L°E
809L'€
LT8pY
v68Y'Y
WIsY
LTeSy
89Y5'9
9v95°9
2u6L9
6v18'9
65.6'9
££66'9
£ELTL
€161
SH6T'L
$S0T'L
8802'L
8022, ﬁ
LYETL
THb2'L
SeSTL Y

0097°Z
0£92'2 N
$S97°L
¥897°L 7
9262°L ]
95672 ]
007€Z ]
e ]
geses
655€°L ]
mvom.&
T69€L

6°0
=2/10°'T
-==-70'T
483

uJam.o

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

8.0

f1 (ppm)

ov'1€E
L9'1€

0LvE~,
avoe/

¥8'9p —
ST6b—

§9°§§ —

£9'pTT
§6'sTT AN
ov'£TT
89'/2T
06'£2T
29'82T
sL'8eT
L1621
S9'9ET .
seer””

86°0ST —

YL 65T —

95'SLT~
68'9LT

—

3

Il

—
=

f1 (ppm)

CDCl;, 500 MHz 'H NMR and 125 MHz “C{'H} NMR Spectra of 3ja

Page S16



ARKIVOC 2026, vi, $1-S26

Research Papers

91922
5082
9864°C
vL18°T
9£b0'E
SES0°E
$080°€
£060°€ |
9L6E°€ |
Lb0°E |
SL0b'€ ﬁ
SSTH'E

£925°€
ogsee 4t
09£5°€
ezooe |
6£59°€

S6£9°€\E
95027 &
8v8b°b
6166
269T°L
ze8TL
£981°2
12612
6561°L
600T°L
950¢°L
16022
882T'L
62bTL
06bT'L

1092
8bLT'L
86L7°L
TW8TL
6v62°L
1862
621€°L
LLTIEL
TreeL
897€°L
TOEE"L
885€°L
¥89€°L
02LE°L Y
98.€°L
298€°L N
¥88€°2 7
YEOL'L
YSTHL ]
S8TH'L ]
9TzH'
595",
121v°2 ]
008tz |
6b6b°L )

=01

—=10'T

20T
—===90T

-———==€0'T

T 0t
|

20T
&
yIT'E

RS0'T

- 0t

Wo.ﬁ
0T

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

7.5

8.0

f1 (ppm)

v8'IE—
¥S'9€ —

L0°Ly—
69°6v —

§8°9¢T
§9°/2T
£T°8CT
58°8¢T
+0'6CT

LT°6CT
SE6CT
15°62T

9T'TET
€L°GET
9€'LET
€6'6ET

8TSLT~
19°9/1

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3ka

Page S17



ARKIVOC 2026, vi, $1-S26

Research Papers

€49C
298L'T
£,08'C
1€28'C
s9z8'C
6vb8'C
££98°T
[44: R
7886'C
S566'C
S520°€
€PE0'E
05+0°€
TeLoe
0780°€
050t°€
6L0b'E
8STH'E
66TH'E
%
6921'€
PrEVE |
T8EP'E
LSpb'E
€025°€
bLbSE
¥195°€
8/85°€
7559°€
v0L9°E
€289°€
6969'€
899"y
ToLb'y
1825
£9€SY
TEEL'Y
LTvL9
69v2'9
6059
9529
90929
SL00°L
90,
610,
TLHTL
€L9T°L
WL
888T°L
€1€T°L
99€7°L
veveL
YSYT L
91ST'L

2097°L
8697°L
LYLT LA
£6£2°LN

W8T L—
T9SE°L
€09€°L
STLEL
T9LEL
98EL
986€°L
Teov'L
£LS0b°L
YETY'L

10°T

0'T

0'T
= 0'T
86'0

/80

-==C/6'0

0°'E

0'S

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

8.0

f1 (ppm)

98 1E —
0€°9€ —

689 —
056y —

LT°9TT
SP'9TT
0s°/z1
£0°8¢CT
e8¢t
9b°8¢T
€5°8¢T
£9°8CT
8£°8CT
[{T4)
E€T°6CT
et
80°LET
SS6ET

EP'T9T ~
T €91 —

66'PLT ~
€€9LT

10

20

50

70

T T T T T T T T
180 170 160 150 140 130 120 100
f1 (ppm)

T
190

Page S18



Research Papers ARKIVOC 2026, vi, S1-S26

—-112.18

. T T T T T T T T T :
-5 -15 -25 -35 -45 -55 -65 -75 -85 -95 -105
f1 (ppm)

CDCl3, 500 MHz '"H NMR, 125 MHz C{'H} NMR and "°F NMR Spectra of 3la

T T T T
-115 -125 -135 -145

Page S19



ARKIVOC 2026, vi, $1-S26

Research Papers

6€9L°C
(T80T
6008°C
86187~

£0£0°E
00v0'E
€L90°€
TLLOE “
TE6EE
000b°€
padi g3
OTTH'E
68TH'E
9TTH'E
68TH'E
ELESE
6b55°E
TI8S’E
8PEQ'E
£599°€
TT69'E
vmmv.v“\.
omm«.v

ETLT'L
288124
L8172
s817°L
9eTT'L
soezs
8s€z'
vIve'L
vovz s
vz

¥897° 7
[x 2%
19071 4
1287°L
9587°L
7687°L
€667
£LS0€°L
¥80€E°L
TETEL
69TE'L
957€°L
LEEETL
BTVEL N

T0LEL~
oscer

Tv6S°L
€119, >

Feeo

Feot

Beso
FEO'T
pEO'T

0
ES0'T
61
H/ 0'T
100

Fooz

1 (ppm)

PETE—

90°9¢ —

89°9p —
Yoy —

9b°TTT —
9zLer
Yraiat
18221
06°22T
4148
£8'8TT
88'8¢T
YL OET
sTTel
T8°9€T
LTBET

SEPLT~
18'5LT

Br

120

140

130

190 180 170 160 150

00

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3ma

Page S20



ARKIVOC 2026, vi, $1-S26

Research Papers

6TbLC
909L°C
68LL°C
646L°C
1108'C
[4:1X: 44
8958°C
5§896°C
LS16'C
TL00°€
0€T0°E
vL10°E
9b0'E
bpbS0'E
€8LE°E
S/8€°E
cee'e
686€E°E
690b°€
L0TH'E
€8TH'E
£66v°E
[ATAR
(4325
9£9S°€
8bEY'E
6+59°€
£L199°E
E189°E
132324
ETbb'y
6v6b't
0€0S't
08299
L1899
2699
6EEL°9
€8EL9
vevlL9
vIvIL
6bST'L
°6ST'L
9ELTL
SLLTL
6€8T°L
vL8TL
E€T6T°L
86T°L
cETTL
192¢°L
SEETL
80bTL
YSYT L
€SSTL
S6SCL

[44°TAVA
6vLT L
18LT°L
616C°L
986C°L
€20€°L
890€°L
9EPEL
6CS€EL
819€°L
869€°L

1
7
p
R
R
A

]
1
1
]

1
1

.
A

y
J
J
5
]
|
]
|

6SLEL
0S8€°L

]

10T

10T

6°0

= 20T
= T0°T

1/06'C
10
20T

o

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

7.5

8.0

f1 (ppm)

85'TE—
62°9€ —

68°9 —
Sh'ey —

ﬁw.vNﬁg
06'921 4
05221
$0'82T
99'82T
9£'82T N
00'62T 7
z1'621 7
TZ'0€ET -
Sb°0ET |
€0°e€T
T8'pET
TH'SET
$0'LET
15°6€T -

8SBLT~
96'SLT

-—

g

-—

E—————

——

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3na

Page S21



ARKIVOC 2026, vi, $1-S26

Research Papers

8/¥8°C
6998°C
6+88°C
6€06°C
80£0°E
6080°€
6£0T°€E
08TT°€E \.
Y61S°E
§8¢S°€E
18€S°€
LLYS'E
6955°€
8LS°E
9%09°€
ST89°€
9L0L°E
826V
1005+ N‘

0T8T°L
°S56T°L
STETL
SSPTL
L6ST'L

£697°L 1
8947, 7
0T6C°L
00€€°Z
0L£€° L7
0zbE"L A
ST8E°L
$T65°L A
2865°L
mms,hw.
1629°L
[
@N@NNN
8Ll
699T°8 ~,
98187

30a

—10°T

f1 (ppm)

£5°TE—
20°9€ —

6T'Lb~
96'8Y

69°SCT
+¥8'SCT
veLaa
L4421
06221
6€'8CT
+8'8¢T
£8°'8CT
TO'0€T
9€°0ET N.
VN.vMﬁ“
9L'9€T \.
20'6€ET
86'bbT —

TELT~
wsn

-3

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 30a

Page S22



ARKIVOC 2026, vi, $1-S26

Research Papers

6£9T°C
br61°C
LT
mmmw.w/

obbLT
829L°C
808L°C
T66L°C
6+20°E /.

8v€0°E
£190°€
9120°€ 7
66/5°€ \
¥88E°E
6£6€°€ 7}
£90b°€ ]
9STH'E ]
6v2h'c ]
6v05°€ 1
8rese |
8£95°€ ]
0v65°€
99€9°€
££99°€
12L9°€
£869'C
1511 ]
8z8b'h

22969
(1269
€869 1
5/86'9
0600°Z
€€T0°L
866T°L
kyﬁ.iﬁ
8281°L Y

6612
(STTLF
NNMNN%
m:\N.L
9SbT'L

65627 1
Sb0E"L ]
€e1es ]
:mmi
109€°L

=101

\ﬂm.ﬁ
S0
Z0'T
060°C

o

T
2.5

T
4.5

T
5.5

T
6.0

T
7.5

T
8.0

0.5

1.5 1.0

2.0

3.0

3.5

4.0

5.0

6.5

7.0

f1 (ppm)

w6t
vL6T v

9€'TE—
€1°9€ —

+9'9p —
ey —

08'€Z1
or'szt
g2zt
iz
8LL21
Al
8£'871
68'871
20'621
czost/
T6'9ET
05'L€T
wm.nmﬁ.w

LS'6ET

TUSLT~
ob'9LT

CH;
CH,

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCls, 500 MHz 'H NMR and 125 MHz *C{'H} NMR Spectra of 3pa

Page S23



ARKIVOC 2026, vi, $1-S26

N—CH,

3qa

Research Papers

0'T
0'T
Z4%3

90'T

—
“=60T

-—00'T

3.0 2.5 2.0 1.5 1.0 0.5

3.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

7.5

8.0

crse—

LyTE—
0T'9¢ —

98'9p —
vi'6b —

wLen
66°LCT
£€9°8¢T
06T
TT°6CT
62°0€T
0T LET —
06°6ET —

PTOLT~
9 LL1

1L

|

f1 (ppm)
Page S24

T T T T T T
150 140 130 120 110

160

T

170

CDCls, 500 MHz 'H NMR and 125 MHz *C{'H} NMR Spectra of 3qa

T

180

190

oo



ARKIVOC 2026, vi, $1-S26

Research Papers

0zLT'T
898T°T
+10T°T
€CITT

80Lb'C
TLb'T
§S8p°C
T68v°C
000S°C
0v0S'C
0S€L'T
6ESLT
614LT
£06L°C
6£90°E
8vL0'E /.
810T°€E
LITT°E V
T2IP'E
L8TY'E
6ITY'E
S8TH'E
SOEP'E
vLEV'E
SObb'E
Yivy'E
86C8'E

9€€9'Y
£0V9' V.

£€89'9)
01029
T6+8°9 |
8998'9 1
£186'9
6669 1
¥602°L
S607°L
[ 72298 |
€221

!
wNmN.Jf
PLOE"L
0zzE'L N
1v2E°L
S0€€’L 7]
LSpE'L
£59¢°2 ]
908€°Z
p16€°L]
956¢°2 4
125t°2
VHNV.NP
ObLvL )

=

J

0'C

0T

€0'T

—€0'T

—T'E

3ab

f1 (ppm)

6T —

§9°9¢ —
6£°TE —

s
ovLh

eros”
98'SS .

68°PTT —

60'82T ~
67°621
€5°621
29°0€T
L6°SET 7
SL0bT

S6°6ST —

6L°SLT ~
9T LLT

3ab

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

oo

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 3ab

Page S25



ARKIVOC 2026, vi, $1-S26

Research Papers

PLOT'E
€92T°€
SSPT'E

EPIT'E

6687°€
¥667°€
08ze’e

ELEE'E
$99/'€ —
TSH0'v
0TS0t
PpSO'y
090"
6£90'
8690't
E€ELO'Y
°6L0't
98ET'¥
8THT'v
9CEL'Y
¥8EL'Y

£80L°9
wth.wV
wiuw.wV
5632
omNHNW
0EVT'L

06€€°L
8ESE'L
089€°L
SS9b°L
TI8b°L
€58Y°L
6/5S°L
20L5°L

luu\hc.a

==zt

B ——— '] 3

«g10'T
—0C

=t gy
—=—=<£0'7

LKA
b0°'E

==

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

8.0

f1 (ppm)

bb'0g —

80°6€ —

pe'ss 7

s1'gs
8b°€9~.

EEPIT—
65°92T
veL2T
6L°LTT
vb'8CT
£8'8CT
[44l-149
0S°6¢T
+0'0ET
60°0€T
89°0€T

€5°65T —

SSHLT~
$9'SLT

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

0o

f1 (ppm)

CDCl3, 500 MHz '"H NMR and 125 MHz *C{'H} NMR Spectra of 4aa

Page S26



