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HPLC chromatogram of 3aa obtained from mmol scale reaction in water:
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HPLC chromatogram of ent-3aa:
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HPLC chromatogram of recrystallized ent-3aa:
AL
] £
] SPh
Si0H SN
1 M /Z—L:Q\
(3
] 'i‘ Cl
4 Bn
ent-3aa
25
] ]
(} P A = ;
1PDA Mulia 1
—TT T T T — T —T T
0 5 10 15 20 25 30
min
1 PDAMul 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 11.824 4380 0.260
2 14.971 1678108 00 740
Total 1682488 1000100
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~ 1PDA Multi 1

mAL
] ‘E e
200 K
. Et0,C_ SPh
T M / o]
150+ © N
i Bn
A rac-3ba
100+
504
0 ] A ~ J J
T T T l T T T I T I T T L] I T L T L] I
0 5 10 15 20 25
min
1 PDA Multi 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak# Ret Time Area Area %
1 15435 5707664 50141
2 17.657 5675574 49 859
Total 11383237 100 00WD

Daicel Chiralpak AD-H column, 240 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C

mAL
300+ NE
] Eto,c_ SPh
1 !
4 Me N (o]
2004 Bn
1 3ba
100
- 3
R 2
T T l L T T I T I ¥ T L] I L] L] T L] I
0 5 10 15 20 25
min
1 PDA Mult 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak# Ret Time Area Area %
1 15415 165152 1.801
2 17.571 Q006920 08 199
Total Q172072 100000

~ 1PDA Multi 1
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mAL
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1 % Eto,c. SPh
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200+ Me N (0]
4 ) CF;
Bn
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100
0 — - ~~ 1PDA Multi 1
R B e e e LA A B B e e e B L e
0.0 25 5.0 7.5 10.0 12.5 15.0 175 2000
min
1 PDA Multi 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak# Ret. Time Area Area %o
1 B.754 4013260 50.603
2 11.495 3917579 49 397
Total 7930840 1000, 000

Daicel Chiralpak AD-H column, 240 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C

mA L
=
il Eto,c_  SPh
] A
500+ Me N o
\ CF,
Bn
3ca
250+
0 ‘ JI k _.-.._: .
—~ 1PDA Multi 1
L Eo e o e e e L S e o e e e e e e LA S e o s s s s e
0.0 25 5.0 7.5 100 12.5 15.0 175 2000

i

1 PDA Mulii 1/ 240nm 4nm

PeakTable
PDA Chl 240nm 4nm
Peak# Ret. Time Area Area %
1 B.B02 9336460 97 854
2 11.582 204799 2146
Total 9541268 100,000
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100+
0 —— ~ ~ IPDA Multi 1
— 7T T[T
0 5 10 15 20 25
min
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Ret. Time Area Area %
1 14.097 6522232 49 996
2 20,937 6523164 50.004
Tiotal 13045396 100,000

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C

mAL
=
S04 -
Eto,c_  SPh
M / (o]
e
N OMe
E Bn
3da
25
. . { =
—— T — T
0 5 10 15 20 25
min
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak® Ret Time Area Area %o
1 14.163 1295133 97 590
2 21.075 31984 2410
Total 1327116 100,000

IPDA Multi 1
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10—
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. N 10N
r——rr T B B I e e e e A T
0.0 25 50 15 10.0 12.5 15.0 17.5 20.0
min
1 PDA Mult 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 11086 3710080 49.797
2 14.651 3740362 50,203
Total 7450443 100,000

~ 1PDA Multi 1

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 90:10, 1.0 mL min™%, 20 °C

IPDA Multi 1
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2004 =
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T i
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50H
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0.0 25 50 15 10.0 12.5 15.0 17.5 20.0
min
1 PDAMuli 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 11.092 192651 4.022
2 14.626 4597279 05978
Total 4789930 100,000
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Proton decoupled **F NMR spectra of 3fa
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0 5 10 15 20 25 30
min
1 PDA Multi 1 f 240nm 4mum
PeakTable
PDA Chl 240nm 4nm
Peak# Ret. Time Area Area %
1 17.538 2357416 49 TS
2 21.061 2377799 50215
Total 4735215 100,000

Daicel Chiralpak AD-H column, 240 nm, n-Hexane /IPA = 90:10, 1.0 mL min™?, 20 °C

rtu'kUluu =
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L B e L e e o e e e e IR B m e e e e e e I e s s e
0 5 10 15 20 25 30
min
1 PDA Multi 1 f 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak# Ret. Time Area Area %
1 17.500 1 58906 2171
2 20912 T160237 97 829
Tota 7319143 100000
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IHin
1 PDA Multi 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak# Ret Time Area Area %
1 26.622 1589939 50025
2 29.042 1588372 49975
Total 3178312 100,000

Daicel Chiralpak AD-H column, 240 nm, n-Hexane/IPA = 90:10, 1.0 mL min™?, 20 °C

mAL
] T
4004 2
] Eto,c_  SPh
3004 X
: Me N o
] |'3n3
200 92
1004
D- A JI o .
] = 1PDA Multi 1
LI I S e e e e S e e B e B B e e e e e e e e e e e S
0 5 10 15 20 25 30 35 40
tmin
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PeakTable
PDA Chl 240nm 4nm
Peak# Ret Time Area Area %
1 26414 18421918 OR.170
2 28965 343364 1.830
Toial 18765282 100,00
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™ 1PDA Multi 1
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' E
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0 10 20 30
min
1 PDA Multi 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peaks Ret. Time Area Area %o
1 11.146 1169850 50212
2 31.643 1159900 49788
Total 2329858 100 0D

Daicel Chiralpak AD-H column, 240 nm, n-Hexane/EtOH = 75:25, 1.0 mL min™%, 20 °C

AL
-
| Et0,c_ SPh
J b o}
51 T
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0 [ WS ‘Il 4\
— 77— — T
0 10 20 30
min
1 PDA Multi 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak® Ret. Time Area Area %o
1 11.175 39059 2.407
2 31.766 1583663 07.593
Total 1622722 100,000

IPDA Multi 1
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IPDA Multi 1
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0 5 10 15 20 25 30 35 40
min
1 PDA Mult 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Ret. Time Area Area %
1 18.998 2816017 50.018
2 26.025 2B13083 49982
Total 5630000 100000

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C

= 1PDA Muli 1
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min
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Area %
1 19.071 113275 2.408
2 26.020 4501134 07,5092
Total 4704409 100,000
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77— 7 T T
0.0 25 5.0 7.5 10.0 12.5 15.0
min
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Area %
1 7.661 114777 49 966
2 11.177 114935 50.034
Total 229712 100,000

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C

mAL
1 =
150+ -
] Et0,c_ SPh
] /K\/\/\Me
i Me N (¢]
100+ Bn
E 3ja
54
-
&5
] .
0 —" ~ IPDA Multi 1
—— T —— T T T T T
0.0 25 5.0 1.5 10.0 2.5 15.0
mif
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %%
1 7.674 102848 3.238
2 11.086 3073383 06.762
Total 3176231 10000
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0.0 25 50 7.5 10.0
min
PeakTable
Detector A Ch2 254nm
Peak# Ret Time Area Area %
1 6.268 1791085 49049
2 T.784 1794755 500051
Total ISE5R40 10 O0WD

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 90:10, 1.0 mL min?, 20 °C
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o "~ Det.A Ch2
— T[T T
0.0 25 50 15 10.0
min
PeakTable
Detector A Ch2 254nm
Peak# Ret Time Area Area %o
1 6.177 73065 2.239
2 T.822 3229485 97.761
Total 3303450 100,000
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1 PDA Mult 1/ 240nm 4nm
PeakTable
PDA Chl 240nm 4nm
Peak# Ret Time Area Area %
1 30.557 1913679 49 464
2 35029 1955120 50.536
Total IR6RTHD 100,000

IPDA Multi 1

Daicel Chiralpak AD-H column, 240 nm: n-Hexane/IPA = 95:05, 1.0 mL min%, 20 °C
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PeakTable
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Peak# Ret Time Area Area %
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2 35079 52434 0.542
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IPDA Multi 1
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1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Area %o
1 6.917 815531 50.098
2 12.159 812357 40902
Total 1627888 100 (WD

IPDA Multi 1

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 60:40, 1.0 mL min%, 20 °C
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IPDA Multi 1



: Singha Roy & Mukherjee, SI-Part-B, Page S-78

Sulfenylation of Deconjugated Butyrolactams

867"
9LV "
49

vve”
oLe”"
€89°
veL”
€08
GEB”
(407
[y
8TV "
6Ch”
9¢ev”
LY?”

SoF”
TLY”
87"
LES”
8LG”
€9¢"
Z8¢"

R i i it el el i ol el e o el (e R U= SV R V= VeI RS IES B IE SRS I SRS I IR e e Jso Hae N ol

———— ) e )

ppm

7I10°€

168°C

— 100 ¢

8¢0°T

70" T

—LTI0"T

8202

—000"T

6€6°T

— S¥6°1
e A4
th;.ﬁ

086°0

610°¢C
. 0S0°T
—8€0°¢
/6860

TTR"
919"

ZT——
VT—

eLO'8E —

908"

€T0
6v0"

£€89°

r—

109 —
z9——

9L-

000" LL—=
8TE" LL—

650"
123
L9p”
¥66 "
vve:
90€"
809"
169
TLO
09¢g”
8LY"
(2:1
roe’
T¥T"
€62
1410
PLY
vZe”
zze”
96T"

8FL”

658"

"§TT

LTT N
"8ZT -

LOT -

RN
92T
92T
LeT-|
LET |
LZT )

82T ——
82T -

9LT —

o b

i

pPPm

0

30

40

100 90 80

110

180 170 160

120



Sulfenylation of Deconjugated Butyrolactams: Singha Roy & Mukherjee, SI-Part-B, Page S-79

1155

1 Et0,C_ S
1 !
200+ Me N (0]
4 | Cl
: Bn rac-3ad
100
D__ 1PDA Multi 1
e e I e e o e e o e o e e e e LI o m e s o sy e o e e e e L
0.0 25 5.0 7.5 10.0 12.5 15.0 175 2000
min
1 PDAMula 1/ 220nm 4nm
PeakTable
PDA Chl 220nm 4nm
Peak# Ret Time Area Area %
1 11.055 B060T723 49312
2 15.295 B2R5740 50.688
Tiotal 16346473 100000

Daicel Chiralpak AD-H column, 220 nm, n-Hexane/EtOH = 75:25, 1.0 mL min™%, 20 °C
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PeakTable
PDA Chl 220nm 4nm
Peak# Ret Time Area Area %
1 11.077 28996409 06.657
2 15.208 1002966 3.343
Total 29999373 100,000
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IPDA Multi 1

30

mAL
3 =
E Br =
o
; o
] Et0,C S
204 ]
1 Me o
1 N cl
E Bn rac-3ae
104
R A
— 7T — T T T T
0 5 10 15 20 25
min
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PeakTable
PDA Chl 2108m 4nm
Peak# Ret Time Area Area %
1 17.013 Q00038 40016
2 22294 903062 50,084
Toital 1R03100 100,000

Daicel Chiralpak AD-H column, 210 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C
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PeakTable
PDA Chl 210nm 4nm
Peak# Ret Time Area Area %
1 16.957 18006337 97346
2 22194 491005 2654
Total 18497342 100,000
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PeakTable
PDA Chl 240nm 4nm
Peak# Ret Time Area Area %%
1 22.005 QH53ITE 51.808
2 29872 B97908 48192
Total 1863376 10000

™ 1PDA Multi 1

Daicel Chiralpak AD-H column, 240 nm, n-Hexane/IPA = 90:10, 1.0 mL min?%, 20 °C
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Peak# Ret Time Area Area %
1 22.049 30990 2.343
2 20884 1291518 07.657
Total 1322508 100,000

IPDA Multi 1



: Singha Roy & Mukherjee, SI-Part-B, Page S-84

Sulfenylation of Deconjugated Butyrolactams

o

ST T T 0OV VOUHHLILIITOONNNONOANNNNNNNNNAATAAAAAATO OO O OO

o O oo

MLJ AL

3ma

MeO

L

ppm

280"
060°¢

o

266°C

000°T

766°0

—000"€
—9L6°T

2661
000°T

G8T
€CS

9€€

L90"

9€¢
ey

80¢

168"

9€g

189
866
91¢€

cLe”

LL8"
CET”

8LC”
8¢G”°
€96°
S69°
79G°
€eL”

LSO"
coL”

6G9°
98¢€”

TP~
At

TTC—

8 —
T —

GG —
66—

“T9—

‘9L
.SW
“LL

TLLT—

| AR

3ma

MeO

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



Sulfenylation of Deconjugated Butyrolactams: Singha Roy & Mukherjee, SI-Part-B, Page S-85

MeO
rac-3ma

(%210

BAGD

 1PDA Multi 1

25 50 1.5

1 PDA Mult 1/ 240nm 4nm

PeakTable
PDA Chl 240nm 4nm
Peak# Ret. Time Area Area %
1 6.846 7726937 50,086
2 B.8al 7700489 40014
Total 15427427 10 O0WD

15.0

i

Daicel Chiralpak AD-H column, 240 nm, n-Hexane/EtOH = 70:30, 1.0 mL min™%, 20 °C
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PeakTable
Detector A Ch2 254nm
Peak# Ret Time Area Area %o
1 19904 2147620 50,024
2 23169 2145601 49976
Total 4293230 100000

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/IPA = 95:05, 1.0 mL min?, 20 °C
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Detector A Ch2 254nm
Peak# Ret Time Area Area %
1 11.582 2204047 49981
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Total 4409768 100000

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C
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PeakTable
Detector A Ch2 254nm
Peak# Ret. Time Area Area %
1 7.064 2616552 49901
2 10,377 2626981 50,009
Tota 5243533 100,000

™ 1Det.A Ch2

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 75:25, 1.0 mL min%, 20 °C
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1 PDAMulii 1 /254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 9.066 1429409 500,025
2 10144 1428004 40975
Total 2R57414 100,000

IPDA Multi 1

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/IPA = 90:10, 1.0 mL min?%, 20 °C
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rac-3qa
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1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %%
1 15.764 1228516 49305
2 25368 1263138 50,695
Total 2491655 100 (WD

IPDA Multi 1

40

min

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 60:40, 1.0 mL min%, 20 °C

1 PDA Mult 1/ 254nm 4nm

PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 15.965 126269 2033
2 25537 60E3104 07.967
Total 6209463 100,000
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= 1PDA Multi 1
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T T T T T T T T T T T T T T T T
0.0 25 50 7.5 10.0
i
1 PDA Mult 1/ 220nm 4nm
PeakTable
PDA Chl 220nm 4nm
Peaks Ret. Time Area Area %o
1 5.259 638E024 49740
2 6.323 6657026 50.260
Total 13245049 100000

Daicel Chiralpak AD-H column, 220 nm, n-Hexane/EtOH = 70:30, 1.0 mL min™%, 20 °C

— 1PDA Muli 1
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min
1 PDA Multi 1/ 220nm 4nm
PeakTable
PDA Chl 220nm 4nm
Peak# Ret Time Area Area %
1 5.693 1650162 8.050
2 6.998 41694337 91.950
Total 45344500 100,000
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0.0 25 5.0 7 10.0 12.5 15.0
min
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Area %
1 6.575 2693203 50.068
2 7.917 2685852 40932
Total 5379055 100,000

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 80:20, 1.0 mL min™%, 20 °C
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 6.558 4921134 03973
2 7.936 315623 6.027
Total 5236757 100000
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min
1 PDA Mult 1/ 230nm 4nm
PeakTable
PDA Chl 230nm 4nm
Peaks Ret. Time Area Area Yo
1 10.352 10581471 50257
2 13,198 10473143 40743
Total 21054614 100 (WD

Daicel Chiralpak AD-H column, 230 nm, n-Hexane/IPA = 90:10, 1.0 mL min?%, 20 °C
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i
1 PDA Multi 1/ 230nm 4nm
PeakTable
PDA Chl 230nm 4nm
Peak# Ret Time Area Area %
1 10.433 1178431 19350
2 13.220 4911657 B0.650
Total GO900RT 100,000
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Proton decoupled "’Se NMR spectra of 5:
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1 PDA Mult 1/ 210nm 4nm
PeakTable
PDA Chl 210nm 4nm
Peak# Ret. Time Area Area %o
1 12.507 1 2066696 50170
2 15.728 11984704 49830
Total 24051401 100000

Daicel Chiralpak AD-H column, 210 nm, n-Hexane/IPA = 90:10, 1.0 mL min™%, 20 °C
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PeakTable
PDA Chl 210nm 4nm
Peak# Ret Time Area Area %
1 12.446 36242082 04325
2 15.707 2180352 5.675
Total 18423333 100,000




Sulfenylation of Deconjugated Butyrolactams: Singha Roy & Mukherjee, SI-Part-B, Page S-105

25

mAL
500+ =
1 =
200-] Et0,C Se2f
] M { o
. e
] N cl
300+ Bn
1 5
] (after recrystallization)
200+
100+
] i
o i b
h T T L] T I L} T LJ I L] T L T I T T T I
0 5 10 15 20
min
1 PDAMulti 1/ 210nm 4nm
PeakTable
PDA Chl 210nm 4nm
Peak# Ret Time Area Area %
1 12.423 9721398 99934
2 15.646 G385 0.066
Total Q727783 100000
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IPDA Multi 1
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %%
1 13285 1954137 50.135
2 17.091 1943645 49 865
Total IRITTHR 100000

Daicel Chiralpak AS-H column, 254 nm, n-Hexane/IPA = 93:7, 1.0 mL min™%, 20 °C
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Area %
1 13.374 5041705 100,000
Total 5041705 1 00000
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 13398 1372857 05149
2 17.152 62004 4.851
Total 1442852 100000

IPDA Multi 1
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1 PDAMult 1/ 254nm dnm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Area %
1 9.300 621513 40 764
2 12.569 627308 50236
Total 1248910 1000100

IPDA Multi 1

Daicel Chiralpak AD-H column, 254 nm, n-Hexane/EtOH = 65:35, 1.0 mL min?%, 20 °C
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1 PDA Mult 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Area %
1 12.672 1068941 100,000
Toital 1068941 1 00000

IPDA Multi 1



