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I.  Experimental Section

General information:

All catalytic and controlled reactions were performed under an oxygen-free atmosphere
(Argon or nitrogen) using standard Schlenk techniques. All solvents used in the experiments were
dried over a sodium/benzophenone mixture or CaH, and distilled before use. All chemicals were
purchased from Sigma-Aldrich or Merck or Spectrochem or Alfa Aesar and used as received.
Irradiation of the reaction mixture was achieved using a 40 W Kessil PR160L-456 nm LED.
Analytical thin-layer chromatography (TLC) was performed on a Merck 60 F254 silica gel plate
(0.25 mm thickness). Column chromatography was performed on Merck 60 silica gel (100-200
mesh). The H and **C NMR spectra were recorded on a JEOL ECS 400 MHz spectrometer and a
Bruker Avance 111 500 MHz spectrometer in CDCI; with residual non-deuterated solvent (CDCls,
7.26/77.0) as an internal standard. Chemical shifts (8) are given in ppm, and J values are given in
Hz. All chemical shifts were reported in ppm using tetramethylsilane as a reference. Chemical
shifts (6) downfield from the reference standard were assigned positive values. Evaporation of
solvents was performed under reduced pressure using a rotary evaporator. High-resolution mass
spectra (HRMS) were obtained on a Bruker maXis impact. EPR spectroscopic measurements were
performed on a Bruker (X-band) spectrometer. UV-Vis measurements were carried out on a
PerkinElmer Lambda 35 spectrophotometer. Luminescence experiments were carried out on an
FLS1000 fluorescence spectrometer from Edinburgh Instruments. All the glassware and NMR
tubes used for experiments were kept in an oven at 120 °C overnight (12h). Various phenalenyl
(PLY)-based molecules were prepared following the reported literature procedures.*
Experimental Procedures for the Preparation of Starting Materials
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Scheme S1. General procedure for the synthesis of tosylhydrazones.

The aldehydes (1.0 equiv.) were added slowly (dropwise/portion wise) to a clear solution of
hydrazide (1.0 mmol) in MeOH (5.0 mL). Then, the reaction mixture was stirred at room
temperature until complete conversion was observed by TLC. In most of the cases, the hydrazine
was precipitated as a white solid. Next, the mixture was cooled down to 0 °C, filtered, washed with
a small amount of cold diethyl ether, and dried in vacuo to give the title compounds. The

tosylhydrazones 1a-1v are synthesized earlier®, and 1w-1af are newly reported (Figure S1).

S3



1k 11 1m 1n 10
Me,
Br Z o, 0 S o 0 S
o) o, ,0 o] / o]
©/\; ~N:\S" N /N~N:V’ = ’N*N:\S// Z /N~N:\5// = /N\N:\”
M ]
1p Me 1q © 1r Me 1s © 1t Me

Q0 P Me 0,0 Me
N, S ° N. ¥ s
N N D ~ N ZNoy-S AP
e Ph N NS
Me H Me H

Me 1x 1y [

C/\\/\//\\/\ i i i
° % ° X0 ¢ ° op
NS 2Ny 2N oS
N | N
H H
from Cetyl alcohol Me from Citronellol Me from Piperonyl alcohol Me
1ab 1ac 1ad
o [o}
O
N % ° NP
2Ny 2N\ [o]
H H
Me Me o 0\\ ,0
ZN_ .S
from Nerol (Z-isomers) from Geraniol (E-isomers ) from Cholesterol H \©\
1ae 1af 1ag Me

N\ N N N”
/N\N,S /N‘N's /N‘N’S /N‘N'S
H H H H
Me Me Me

from (-) Nopol from (-) Borneol from Cyclododecanol from 1-Adamantanol
1ah 1ai 1ak 1al

Figure S1. Tosylhydrazone motifs are included in the manuscript.
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Procedure for optimization of denitrogenative sulfonylation of tosylhydrazones.

1a (0.3 mmol, 86.5 mg), photocatalyst (5 mol%, 0.015 mmol, 3.2 mg), and base (0.9 mmol, 156.7
mg) were taken in an oven-dried 25 mL high-pressure J-Young tube fitted with a teflon cap
equipped with a stir bar. Subsequently, 1.5 mL solvent was added to the reaction mixture, and the
tube was closed properly. In the Schlenk line, a freeze-pump-thaw cycle was applied twice to
maintain an inert atmosphere. Next, argon was purged into the reaction mixture. The reaction tube
was closed properly and placed under blue LED irradiation at 456 nm for 12 h. After completion
of the reaction, the internal standard, 1,4-dimethoxybenzene (0.1 mmol, 13.8 mg), was added to
the crude reaction mixture, and the product was extracted in 25 mL ethyl acetate and dried over
anhydrous sodium sulfate. The solvent was removed under reduced pressure, and yields were
determined from *H-NMR spectroscopy of the crude reaction mixture. The desired product, 1-
methyl-4-((4-methylbenzyl)sulfonyl)benzene (2a), was purified by column chromatography on
silica gel (100-200 mesh) using hexane/EtOAc mixture as an eluent.

Optimization of the Reaction Conditions

Table S1. Photocatalyst investigation for the denitrogenative sulfonylation reaction of
tosylhydrazones

Me Me Me
o,,0 0. O
\©\¢N N? Photoatalyst (5 mol%) \O\/\\S/, \©\¢N ;)\:S//O
“N” > + ~

H \©\ Base (2 equiv.) \©\ \©\

Me DMF, Ar,12h Me Me
24
Me

1a Blue LED (456 nm) 2a

Entry Catalyst (5 mol%) Base (3 equiv.) Solvent NMR Yield (2a, 2a' ) %?

1. PLY (N,0) K,HPO, DMF 87,6

2. PLY (0,0) KoHPO, DMF 70,5

3. Rose Bengal KoHPO,4 DMF NR

4. Eosin Y KoHPO,4 DMF NR

5. Riboflavin KoHPO4 DMF NR

6. Rohdamine B KyHPO, DMF 25,<5%
7. 4CzIPN KoHPO, DMF 62,5

8. [Acr-Mes]CIO, K,HPO, DMF NR

9. PTH K,HPO, DMF 1M, -
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The reactions were carried out using 1a (0.3 mmol), photocatalyst (5 mol%, 0.015 mmol), K;HPO4 (3
equiv., 0.9 mmol), and DMF (1.5 mL). Product conversion was determined using 1,4-
dimethoxybenzene as the internal standard. NR = No reaction.

Table S2. Investigation of the most suitable base for the denitrogenative sulfonylation reaction of
tosylhydrazones

Me Me Me
o, ,0 o_,0
H \©\ Base (2 equiv.) \©\ \©\
Me DMF, Ar,12h Me Me
2a’
Me

1a Blue LED (456 nm) 2a

Entry  catalyst (5mol%)  Base Solvent NMR Yield (2a, 2a’ ) %2
1. PLY (N,0) K,HPO, (2 equiv.)  DMF 60, 5%

2 PLY (N,0) KoCO3 (2 equiv.) DMF 40, < 5%

3. PLY (N,0) K3POy (2 equiv.) DMF 1, -

4 PLY (N,0) KO'Bu (2 equiv.) DMF 1, -

The reactions were carried out using 1a (0.3 mmol), PLY (N,O) ligand (5 mol%), base (2 equiv.), and
DMF (1.5 mL). Product conversion was determined using 1,4-dimethoxybenzene as the internal
standard.

Table S3. Investigation of the most suitable solvent for the denitrogenative sulfonylation reaction of
tosylhydrazones

Me Me Me
o, 0 o, ,0
\©\/N\N:\SI/ PLY (N,0) (5 mol%) \O\/\\So . \©\¢N\z?s”°
H \©\ K;HPO, (3 equiv.) \©\ \©\
Me Solvent, Ar, 12 h Me , Me
2a
Me

Blue LED (456 nm) 2a

Entry  Catalyst (5 mol%) Base (3 equiv.) Solvent NMR Yield (2a, 2a’ ) %2

1. PLY (N,0) K,HPO, 1,4-dioxane 28, < 5%
2 PLY (N,0) K,HPO, DMSO 64, 6
3 PLY (N,0) Ko,HPO, ACN 19, < 5%
4 PLY (N,0) K,HPO, THF 39, < 5%
5 PLY (N,0) K,HPO, DMF 87,6
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The reactions were carried out using 1a (0.3 mmol), PLY (N,0) ligand (5 mol%), K.HPO. (3 equiv.),
and solvent (1.5 mL). Product conversion was determined using 1,4-dimethoxybenzene as the internal
standard.

Table S4. Control experiments for the denitrogenative sulfonylation reaction of tosylhydrazones

Me Me Me
o 0 o _,0
H \©\ K,HPO, (3 equiv.) o \©\ \©\
Me DMF Ar,12h Me Me
2a’
Me

1a Blue LED (456 nm) 2a

Entry Catalyst (5 mol%) Base (3 equiv.) Solvent NMR Yield (2a, 2a’ ) %?

1. - K,HPO, DMF NR
2b, PLY (N,0O) K,HPO, DMF 77,5
3°, PLY (N,0) K,HPO, DMF NR
4. PLY (N,0) - DMF 12, -
59 PLY (N,0) K,HPO, DMF NR

4The reactions were carried out using 1a (0.3 mmol), PLY (N,O) ligand (5 mol%), K:HPQO, (3
equiv.), and DMF (1.5 mL). Product conversion was determined using 1,4-dimethoxybenzene as
the internal standard. 440 nm kessil blue LED was used instead of 456 nm. °Dark condition.

dUnder air. NR = No reaction.

General procedure for the denitrogenative sulfonylation of tosylhydrazones

= PLY (N,O) (5 mol%) z
11 (o] (o] ’ o 1 (o] (o]
R N E A KHPO, Bequiv) R I ~ ¢ N ‘O
H || o DMF, Ar, 12 h \O
RIAr X Blue LED (456 nm) Riar S.X, L
1a-af R? 2a-af R
PLY (N,0)

Scheme S2. Denitrogenative sulfonylation of tosylhydrazones catalyzed by PLY (N,O)

Tosylhydrazones la-af (0.3 mmol)], PLY (N,O) (5 mol%, 0.015 mmol, 3.2 mg), K;HPO, (0.9
mmol, 156.7 mg) were taken in an oven-dry 25 mL high-pressure J-Young tube with a Teflon cap
equipped with a stir bar. Subsequently, 1.5 mL DMF was added to the reaction mixture, and the
tube was closed properly. In the Schlenk line, a freeze-pump-thaw cycle was applied twice to

maintain an inert atmosphere. Next, argon was purged into the reaction mixture. The reaction tube
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was closed properly and placed under blue LED irradiation at 456 nm for 12 h. After completion
of the reaction, the product was extracted in 25 mL ethyl acetate and dried over anhydrous sodium
sulfate. The solvent was removed under reduced pressure, and the crude product was purified by
column chromatography on silica gel (100-200 mesh) using a hexane/EtOAc mixture to obtain the
pure desired products, which were characterized by NMR spectroscopy.

1. Mechanistic studies

Control experiments for mechanistic investigations.
To prove the mechanistic course for the denitrogenative sulfonylation of tosylhyrazones through the

transition metal-free phenalenyl ligand-catalyzed pathway, we performed several control experiments.

a. Involvement of diazo intermediate.

Me
N
0\\ /O 2
_N_ s’ K,HPO, (3 equiv.)

N - L GLREELEEEE PP T .
H DMSO-dg, 1 h : expected m/z : 133.0766 :

1a Me Me 5 : observed m/z : 133.0767;

'H and HRMS

Scheme S3. In situ generation of the diazo intermediate from tosylhydrazone 1a.

To check the generation of intermediates in the reaction mixture, an in situ *H NMR study was
performed 1°.

A 2.5 mL screw cap NMR tube was charged with 1a (0.05 mmol, 14.4 mg) and K:HPO4 (2 equiv.,
0.1 mmol, 17.4 mg) in 0.6 mL DMSO-ds under an argon atmosphere. The reaction mixture was
allowed to stir for 1 h and then in situ *H NMR spectrum was measured, and deprotonation of N-
H proton of 1a was observed (compound 9), confirmed by the disappearance of peak at 11.34 ppm
(see Figure S2, middle spectrum). The same reaction mixture was further stirred for another 30
min under the argon atmosphere and *H NMR and high-resolution mass spectrometry (HRMS),
was performed and the formation of the diazo intermediate (3) was confirmed (Figure S2, lower

spectra).
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Figure S2. Stacked *H NMR spectra (DMSO-ds) of 1a (top) and 3 (below) after 1h.

S10



SKM
SKM-PNB-315 25 (0.519) AM2 (Ar,22000.0,556.28,0.00.LS 10) 1: TOF MS ES+
100+ 133.0767 1833

expected m/z : 133.0766
observed m/z : 133.0767

1325359 138.0660
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Figure S3. HRMS of diazo intermediate 3 obtained from tosylhydrazone 1a.

b. Detection and characteriazation of N-alkylated tosylhydrazone (2a’) as a side product from

a catalytic mixture.

1) Detection of carbene intermediate in catalytic system

Me N, Me
Q.0 PLY(N,0) (5 mol%) 0. 0
NS > H _N_ 3s?
. — >
N K,HPO, (3 equiv.), DMF N

Ve 456nmLED,12h Me

L e J©) OMe
1a 3 Me 2d/

Intermediate

6% ('H, '3C and HRMS)

........................

i expected m/z : 393.1637
;observed m/z : 393.1632:

.

Scheme S4. Detection and characterization of N-alkylated tosylhydrazone (2a') from

tosylhydrazone la.

The compound 2a’ was detected under the optimized reaction condition (Scheme S2) and was
purified by column chromatography over silica gel (100-200 mesh) using hexane/EtOAc mixture

to yield the pure desired products, which was characterized by NMR spectroscopy (*H, *C) and
HRMS [m/z 393.1632 (observed), 393.1637 (expected)].

The crude product was purified by column chromatography using silica gel (100-200 mesh) with 7%
of EtOAc in hexane and obtained as colourless liquid (6% yield).
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IH NMR (500 MHz, CDCls , 298K): & (ppm) 7.84 (d, J = 8.2 Hz, 2H), 7.64 (s, 1H), 7.41 (d, J = 8.0
Hz, 2H), 7.32 (d, J = 8.2 Hz, 2H), 7.21 (d, J = 7.9 Hz, 2H), 7.12 (d, J = 6.3 Hz, 4H), 4.75 (s, 2H), 2.42
(s, 3H), 2.33 (s, 3H), 2.31 (s, 3H).

13C {tH} NMR (125 MHz, CDCls, 298K): & (ppm) 148.2, 143.9, 140.4, 132.5, 129.5, 129.2, 128.2,
127.4,127.0,52.1, 21.5, 21.4, 21.0.

HRMS (TOF) m/z: [M + H]* Calcd for CssH3sNaO, 393.1637; Found 393.1632.

T o
N M
Y. m
N NN
~\
o
LN
~N
HYTHMONOOMN - LW <
mmosTaNoOoON——ON
QOO T MMOANAN A |
NININNNNNNNNN !
e e
|
I 1l
1
AW I R
S S M & Fh©
aeccea N ]
(o] MM AN

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

Figure S4. *H NMR spectrum (CDCls) of (E)-4-methyl-N-(4-methylbenzyl)-N'-(4-

methylbenzylidene)benzenesulfonohydrazide (2a').
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Figure S5. 13C {*H} NMR spectrum (CDClIs) of (E)-4-methyl-N-(4-methylbenzyl)-N'-(4-

methylbenzylidene)benzenesulfonohydrazide (2a).
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SKM

SKM-PNB-SK-N-H 64 (1.257) AM (Cen 4, 80.00, Ar,10000.0,0.00,0.00) 1. TOF MS ES+

100+ 393.1632

Me
7 \N’ \©\
2 Me

2a’
Me

expected m/z : 393.1637
observed m/z : 393.1632

354.1675

415.1466

o 209.1380 236.5794 135 4841 | 416.1516

1.21e7

220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 60O
Figure S6. HRMS of carbene trapped intermediate (2a').

2) Detection of carbene in the absence of PLY (N,0) :

Me N, Me
o_,0 K,HPO, (3 equiv.)
N - N 9370
Z \”/ DMF H{ 5 2N [ j
[ :[ 456 nm LED, 12 h
Me Me /©) Me
1a 3 Me 2a’

Intermediate

.......................

:'expected m/z : 393.1637
:‘observed m/z : 393.1632

.......................

Scheme S5. Formation of N-alkylated tosylhydrazone (2a’) from tosylhydrazone 1a in the absence
of PLY (N,0).

Tosylhydrazone 1a (0.3 mmol, 86.4 mg) and K:HPO4 (0.9 mmol, 156.7 mg) were taken in a 25
mL high-pressure J-Young tube fitted with a teflon cap equipped with a stir bar. Subsequently, 1.5
mL DMF was added to the reaction mixture, and the tube was closed properly. In the Schlenk line,

a freeze-pump-thaw cycle was applied twice to maintain an inert atmosphere. Next, argon was
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purged into the reaction mixture. The reaction tube was closed properly and placed under blue
LED irradiation (456 nm) for 12 h. After completion of the reaction, the product was extracted in
25 mL ethyl acetate and dried over anhydrous sodium sulfate. The solvent was removed under
reduced pressure, and 2a’ was purified by column chromatography on silica gel (100-200 mesh)
using hexane/EtOAc mixture to yield the pure desired products, which were further characterized
by NMR spectroscopy (*H, $3C) and HRMS [m/z 393.1632 (observed), 393.1637 (expected)].

These two experiments unarguably validate the involvement of carbene intermediate in the
catalytic mixture and for the formation of the carbene intermediate, from tosylhydrazone 1a, no
PLY (N,O) is required. The formation of 2a’ can be explained by denitrogenation of 3 in the
presence of light to generate a carbene, which undergoes an insertion reaction into the N-H bond

of substrate 1a.

c. Sulfinate radical trapping experiment via adducts formation with 1,1-diphenylethylene

N K;HPO, (3 equiv.) DMF phO” O
456 nm LEDs, 12 h Ve
2a, trace 5 (HRMS)

f expected m/z : 337.1262
1 observed m/z : 337.1262

Me Me Me
0,
o, 0 Ph PLY (N,0) (5 mol%) N Ph
NS PN » s + s + N
Ph o
Me
4

1a

.
'
'

Scheme S6. Trapping of sulfinate radical intermediate with 1,1-diphenylethylene.

Tosylhydrazone 1a (0.3 mmol, 86.4 mg), PLY (N,O) (5 mol%, 0.015 mmol, 3.2 mg), K:HPO, (0.9
mmol, 156.7 mg) and 1,1-diphenylethylene 4 (0.6 mmol, 106 uL) were taken in a 25 mL high-
pressure J-Young tube with a Teflon cap equipped with a stir bar. Subsequently, 1.5 mL DMF was
added to the reaction mixture, and the tube was closed properly. In the Schlenk line, a freeze-
pump-thaw cycle was applied twice to maintain an inert atmosphere. Next, argon was purged into
the reaction mixture. The reaction tube was closed properly and placed under blue LED irradiation
(456 nm) for 12 h. After completion of the reaction, the product was extracted in 25 mL ethyl
acetate and dried over anhydrous sodium sulfate. The solvent was removed under reduced pressure,
and the NMR yields were determined from *H NMR spectroscopy using 1,4-dimethoxybenzene as
the internal standard (0.1 mmol). In *H NMR spectroscopy, a trace amount (< 5%) of 2a was
observed. Also, the crude reaction mixture was characterized through HRMS spectroscopy in
acetonitrile (Figure S7), and the corresponding mass of trapped sulfinate radical (7) [m/z 337.1262
(observed), 337.1262 (expected)] was found.

This observation suggests the involvement of the sulfinate radical during the PLY (N,O) catalyzed
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denitrogenative sulfonylation reaction.

SKM

SKM-PNB-SK-300A 28 (0.569) 1. TOF MS ES+
100+ 354.1524 2.13e4

359.1138

expected m/z : 337.1262
observed m/z : 337.1262

Me
3371262
Ph /©/
W/\,S

77\

PhO O

T T T T T T T AR T AR T T T T TITTITTITTY T T T T L RARAI RARAY. T MZ
260 280 300 320 340 360 380 400 420 440 460 430 500 520 540 560 580 500 620

Figure S7. HRMS spectrum of 1,1-diphenylethylene trapped product with tosylhydrazone 1a.
d. The effect of TEMPO on the denitrogenative sulfonylation of tosylhydrazone 1a.

Me g:lfo Me Me
\@\/N o‘\s"o PLY (N,0) (5 mol%) N\/@/ \©\S\ 0
~ZN - NS
N K,HPO, (3 equiv.), DMF N *
456 nm LED, 12 h _S
Me . Me’ (o]
TEMPO (2 equiv.)
1a 3 Me 2a

.

Scheme S7. The effect of TEMPO on the denitrogenative sulfonylation of 1a.

Tosylhydrazone 1a (0.3 mmol, 86.4 mg), PLY (N,O) (5 mol%, 0.015 mmol, 3.2 mg), K.HPO4 (0.9
mmol, 156.7 mg) and TEMPO (0.6 mmol, 93.7 mg) were taken in a 25 mL high-pressure J-Young
tube fitted with a teflon cap equipped with a stir bar. Subsequently, 1.5 mL DMF was added to the
reaction mixture, and the tube was closed properly. In the Schlenk line, a freeze-pump-thaw cycle
was applied twice to maintain an inert atmosphere. Next, argon was purged into the reaction
mixture. The reaction tube was closed properly and placed under blue LED irradiation (456 nm)

for 12 h. After completion of the reaction, the product was extracted in 25 mL ethyl acetate and
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dried over anhydrous sodium sulfate. The solvent was removed under reduced pressure, and the
NMR vyields were determined from *H NMR spectroscopy using 1,4-dimethoxybenzene as the
internal standard. In *H NMR spectroscopy, a trace amount (< 5%) of 2a was observed. Also, the
crude reaction mixture was characterized through HRMS spectroscopy in acetonitrile (Figure S3),

and the corresponding mass of trapped carbene intermediate with TEMPO (6) [m/z 570.2762
(observed), 570.2766 (expected)] was found, which was further characterized by NMR
spectroscopy (*H and *3C).

The crude product was purified by column chromatography using silica gel (100-200 mesh) with 5%
of EtOAc in hexane and obtained as brown solid (23% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 8.01 (d, J = 7.5 Hz, 2H), 7.95 (s, 1H), 7.37 (d, J = 7.4
Hz, 2H), 7.33 (s, 1H), 7.31 (d, J = 8.4 Hz, 1H), 7.24 (s, 1H), 7.22 (s, 1H), 7.13 (d, J = 7.4 Hz, 2H), 7.06
(d, J = 7.5 Hz, 2H), 2.45 (s, 3H), 2.34 (s, 3H), 2.28 (s, 3H), 1.72 — 1.58 (m, 3H), 1.59 — 1.53 (m, 3H),
1.35 (m, 3H), 1.24 (m, 3H), 1.13 (m, 3H), 0.97 (m, 3H).

13C{!H} NMR (125 MHz, CDCls, 298 K): & (ppm) 144.3, 142.5, 138.6, 136.5, 135.3, 131.7, 131.2,
128.1, 128.0, 127.9, 127.7, 126.0, 125.8, 92.3, 60.4, 58.7, 39.9, 31.9, 31.7, 20.6, 20.3, 20.0, 19.8, 16.0.

HRMS (TOF) m/z: [M + Na]* Calcd for Cs2HsN3OsSNa 570.2766; Found 570.2762.

2.455
2347
\2.282

~

~
Il
Ko s bR ®m T K  Saduwm
SSaSRANS O aanS —HaSoa
N0 00onNN o N ™M oNMmMMmAN

Figure S8. 'H NMR spectrum (CDCls) of (R,E)-4-methyl-N'-(4-methylbenzylidene)-N-
(((2,2,6,6-tetramethylpiperidin-1-yl)oxy)(p-tolyl)methyl)benzenesulfonohydrazide (6).
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Figure S9. C {*H} NMR spectrum (CDCls) of (R,E)-4-methyl-N'-(4-methylbenzylidene)-N-
(((2,2,6,6-tetramethylpiperidin-1-yl)oxy)(p-tolyl)methyl)benzenesulfonohydrazide (6).
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Figure S10. HRMS spectrum of TEMPO trapped product with tosylhydrazone 1a.
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Scheme S8. Proposed mechanism for the effect of TEMPO on the denitrogenative sulfonylation

of 1a.
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Figure S11. GC-MS spectrum of TEMPO trapped product (18).
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In TEMPO-trapping control experiment scheme 3d, we have also characterized 18m, a TEMPO

trapped species corresponding to 13m through mass spectroscopy.
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Figure S12. HRMS spectrum of TEMPO trapped product 18m with tosylhydrazone 1m.
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Scheme S9. Proposed mechanism for the effect of TEMPO-trapping experiment to obtain 18m.

e. Cross-over Experiment

Me\©\/ o Me Me
N 1] Y73 N7
Z N\uzs\©\ + Na0’3\© PLY(N,0) (5 mol%) - s\©\ + SO + NJ
Me K,HPO, (3 equiv.), DMF Me

1a 7 456 nm LED, 12 h 2a (18%) 2u (78%)

Scheme S10. Cross-over experiment between 1a and benzenesulfinic acid sodium salt 7.

Tosylhydrazone 1a (0.3 mmol, 86.4 mg), PLY (N,O) (5 mol%, 0.015 mmol, 3.2 mg), K:HPO4 (0.9
mmol, 156.7 mg), and benzenesulfinic acid sodium salt 7 (0.3 mmol, 49.2 mg) were taken in a 25
mL high-pressure J-Young tube fitted with a teflon cap and equipped with a stir bar. Subsequently,

1.5 mL DMF was added to the reaction mixture, and the tube was closed properly. In the Schlenk
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line, a freeze-pump-thaw cycle was applied twice to maintain an inert atmosphere. Next, argon
was purged into the reaction mixture. The reaction tube was closed properly and placed under blue
LED irradiation (456 nm) for 12 h. After completion of the reaction, the product was extracted in
25 mL ethyl acetate and dried over anhydrous sodium sulfate. Next, the solvent was removed under
reduced pressure. In addition to this, 2a and 2u were purified by column chromatography on silica
gel (100-200 mesh) using hexane/EtOAc mixture to yield the pure desired products, which were

further characterized by NMR spectroscopy and a 1:4.3 ratio of 2a and 2u was obtained.

From this experiment, we can conclude that the sulfinate was oxidized in the presence of the PLY-

photocatalyst to form the sulfinate radical and the reaction proceeded via a stepwise mechanism.

The crude product was purified by column chromatography using silica gel (100-200 mesh) with 8%
of EtOAc in hexane and obtained as white solid (yield 91% and 2a: 2u=1: 4.3).

b, 04 H

a Me C d
£,2.00 H L 04H \Q\i\\s”o 2
d, 2.40 H (2.00 + 0.40) ¢, 2.40 H (2.00 +0.40) o \©1
‘ e

4,269
4,245

{ 2429

2421

2320

b, 0.57H

00

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
f1 (ppm}

Figure S13. *H NMR spectrum (CDCls) of cross-over experiment, (2a : 2u = 1: 4.3).

f. Isotope-labelling study

Synthesis of deuterium incorporated tosylhydrazone 1a-d:
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Scheme S11. Preparation of D-incorporated tosylhydrazone 1a-d.

In an oven-dried Schlenk tube, the aldehyde (19) (1.0 equiv.) was added dropwise slowly to a clear
solution of hydrazide (20) (1.0 mmol) in CD30OD (5.0 mL). Then, the reaction mixture was stirred at
room temperature until complete conversion was observed by TLC. The hydrazine was precipitate
slowly as a white solid. Subsequently, the mixture was cooled down to 0 °C, filtered, washed with a
small amount of cold diethyl ether, and dried in vacuo to give the corresponding deuterium-incorporated

compound (1a-d).

Me
o,,0
\©\¢N‘r}l’\s/\©\
- H/D
1a-d Me

IH NMR (500 MHz, CDCls, 298 K): & (ppm) & 8.04 (brs, 0.5 H), 7.87 (d, J = 8.3 Hz, 2H), 7.74 (s,
1H), 7.47 (d, J = 8.1 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 7.9 Hz, 2H), 2.39 (s, 3H), 2.34 (s,
3H).
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Figure S14. *H NMR spectrum of D-incorporated tosylhydrazone 1a-d.

1) Reaction with D-incorporated la-d:

Me Me
\©\¢N\$\s”o PLY(N,0) (5 mol%) _ \©\;\\S”° + NzT
I | | K,HPO, (3 equiv.), DMF \©\
HID Me 456 nm LED,12h H/D Me

1a-
(50% D) yield (69%) [2a-d:2a=3:7]

Scheme S12. Deuterium labelling experiment with la-d.

D-incorporated tosylhydrazone 1a-d (0.3 mmol, 86.4 mg), PLY (N,O) (5 mol%, 0.015 mmol, 3.2
mg), KoaHPO, (0.9 mmol, 156.7 mg) were taken in a 25 mL high-pressure J-Young tube fitted with
a teflon cap and equipped with a stir bar. Subsequently, 1.5 mL DMF was added to the reaction
mixture, and the tube was closed properly. In the Schlenk line, a freeze-pump-thaw cycle was
applied twice to maintain an inert atmosphere. Next, argon was purged into the reaction mixture.
The reaction tube was closed properly and placed under blue LED irradiation (456 nm) for 12 h.
After completion of the reaction, the product was extracted in 25 mL ethyl acetate and dried over
anhydrous sodium sulfate. The solvent was removed under reduced pressure. In addition to this,

2a and 2a-d were purified by column chromatography on silica gel (100-200 mesh) using
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hexane/EtOAc mixture to yield the pure desired products, which were further characterized by

NMR spectroscopy and a 3:7 ratio of 2a-d and 2a was obtained.
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Figure S15. *H NMR spectra (CDCls) of 2a (above) and 2a-d (below).
2) Reaction with D-incorporated DMSO-ds:

Me Me
o
\©\¢N\ No:\s,,o PLY(N,0) (5 mol%) _ \©\;\\s// + NzT
H \©\ K,HPO, (3 equiv.), DMSO-dj Ly \©\
Me 456 nm LED, 12 h Me

yield (64%) [2a-d, 0%]

1a

Scheme S13. Deuterium labelling experiment with DMSO-ds.

Tosylhydrazone 1a (0.3 mmol, 86.4 mg), PLY (N,O) (5 mol%, 0.015 mmol, 3.2 mg), K.HPO4 (0.9
mmol, 156.7 mg) were taken in a 25 mL high-pressure J-Young tube fitted with a teflon cap and
equipped with a stir bar. Subsequently, 1 mL DMSO-ds was added to the reaction mixture, and the
tube was closed properly. In the Schlenk line, a freeze-pump-thaw cycle was applied twice to
maintain an inert atmosphere. Next, argon was purged into the reaction mixture. The reaction tube
was closed properly and placed under blue LED irradiation (456 nm) for 12 h. After completion
of the reaction, the product was extracted in 25 mL ethyl acetate and dried over anhydrous sodium

sulfate. Then, the solvent was removed under reduced pressure. In addition to this, 2a and 2a-d
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were purified by column chromatography on silica gel (100-200 mesh) using hexane/EtOAc

mixture to yield the pure desired products, which were further characterized by NMR spectroscopy
and no deuterium incorporated sulfone was obtained.

1-methyl-4-((4-methylbenzyl)sulfonyl)benzene (2a):

Me
2a \©\

Me

'H NMR (500 MHz, CDCls, 298 K): & (ppm) 7.52 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.07
(d, J =7.8 Hz, 2H), 6.97 (d, J = 7.9 Hz, 2H), 4.25 (s, 2H), 2.42 (s, 3H), 2.33 (s, 3H).
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Figure S16. *H NMR spectrum (CDCls) of 2a.
3. Reaction with CDsOD:
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Scheme S13. Deuterium labelling experiment with CD3;OD.

Tosylhydrazone 1a (0.3 mmol, 86.4 mg), PLY (N,O) (5 mol%, 0.015 mmol, 3.2 mg), K:HPO4 (0.9
mmol, 156.7 mg) and CDsOD (5.0 equiv., 1.5 mmol, 60 mL) were taken in a 25 mL high-pressure
J-Young tube fitted with a teflon cap and equipped with a stir bar. Subsequently, 1.5 mL DMF was
added to the reaction mixture, and the tube was closed properly. In the Schlenk line, a freeze-
pump-thaw cycle was applied twice to maintain an inert atmosphere. Next, argon was purged into
the reaction mixture. The reaction tube was closed properly and placed under blue LED irradiation
(456 nm) for 12 h. After completion of the reaction, the product was extracted in 25 mL ethyl
acetate and dried over anhydrous sodium sulfate. The solvent was removed under reduced pressure.
In addition to this, 2a and 2a-d were purified by column chromatography on silica gel (100-200
mesh) using hexane/EtOAc mixture to yield the pure desired products, which were further
characterized by NMR spectroscopy and a 1:3 ratio of 2a-d and 2a was obtained.

From these three experiments described above, we can conclude that the solvent is not the source of
proton during the protonation step, i.e. the last step of the catalytic mixture. The N-H proton of the
substrate is the source of hydrogen.
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Figure S17. *H NMR spectra (CDCls) of 2a (above) and 2a-d (below).

Spectroscopic studies:

The PLY (N,O) (L1) solution was prepared in DMF solvent. The concentration of L1 was fixed to 50

MM in the case of EPR study, Uv-Vis studies, and fluorescence quenching studies.

EPR Study.

An EPR spectrum of PLY (N,O) was recorded before and after the addition of the sodium p-

toluenesulfinate (8) under blue LED irradiation.

First, PLY (N,O) was exposed under the light in DMF for 1 minute and analyzed with Bruker (X-

band) EPR spectrometer at 77K, which gave no signal (Figure S17).
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Figure S18. The EPR spectrum of PLY (N,O) under blue LED light irradiation (A= 456 nm, Kessil
lamp, 40 W).

Next, PLY (N,O) was excited with light in the presence of sodium p-toluenesulfinate (8). The X-

band EPR measurement of this solution was also carried out at 77K, and a sharp signal was
observed with g = 1.996, indicating the formation of a photoinduced phenalenyl-based radical
(Figure S18).

/@/ “ONa
O H4C
(1) i

v

N
O HN_ AN1/74
PLY (N,0) - PLY (N,0)"™
1000000
(a)
g =1.9965
500000 -
=
E
-500000
-1000000 T T
3000 3200 3400 3600
Magnetic Field

Figure S19. The EPR spectral signature shows the in situ formation of PLY (N,O) radical anion

in the presence of sodium p-toluenesulfinate (8) with blue LED light irradiation (A= 456 nm, Kessil
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lamp, 40 W).

After that, an EPR spectrum of PLY (N,0) was recorded in the presence of sodium p-
toluenesulfinate (8) in DMF without any light irradiation. The X-band EPR measurement of this
solution was also carried out at 77K and no EPR signal was observed (Figure S19).

1000000

500000 4

Intensity

-500000

-1000000 T T T
3000 3300 3600 3900

Magnetic Field (G)

Figure S20. The EPR spectrum of mixture of PLY (N,O) with sodium p-toluenesulfinate without

light irradiation.

UV-Vis spectroscopic studies between PLY (N,O) and sodium p-toluenesulfinate (8).

A 50 mM solution of PLY (N,O) was prepared in DMF, and 300 mM sodium p-toluenesulfinate (8)
was added to it, and absorption spectra were recorded at a different time interval under irradiation with

456 nm kessil blue LED. During this experiment, the absorption peaks corresponding to free PLY (N,O)

undergo a sharp decline in their intensity over time upon the addition of sulfinate (8) under

photoirradiation, followed by the appearance of a new band with vibronic features in the region 550-

650 nm (inset, Figure S20), which is consistent with the generation of PLY-based radical species.
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Figure S21. Absorption spectra showing the consumption of PLY (N,O) and generation of PLY

(N,O) radical anion in the presence of sodium p-toluenesulfinate upon irradiation with kessil blue
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LED (456 nm).

This finding indicates the interaction between sodium sulfinate and PLY (N,O) upon irradiation
resulting in a photoinduced electron transfer (PET) from sodium sulfinate to the excited state of PLY

(N,0) forming PLY-based radical anion.

Stern-Volmer Fluorescence Quenching Studies

Luminescence experiments were carried out on an FLS1000 fluorescence spectrometer from Edinburgh
Instruments, equipped with a 450 W Xe lamp. PLY (N,O) solutions were excited at 440 nm, and
emission intensity at 490 nm was collected. All the measurements were carried out by mixing a 50 x10
6 M solution in dry degassed DMF and the appropriate amount of quencher in a screw top 1.0 cm quartz
cuvette. o is the intensity without quencher and 1 is the intensity with quencher. Plots were drawn

according to the Stern-Volmer equation. Stern-Volmer equation lo/l = 1+kq[Q].

Emission quenching studies with sodium p-toluenesulfinate (8), (diazomethylene)dibenzene,
K:HPOsand la

The increasing amount of quencher were added to a solution of PLY (N,O) in DMF. After each addition,

emission spectra were recorded.
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| PLY (N0} 50 ;M + 10 (100 zM)
|——PLY (N.0) 50 zM + 10 (200 zM)
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—_ PLY (N,0) 50 £M + 10 (400 1M)
; PLY (N,0) 50 £M + 10 (500 zM)
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c
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Figure S22. Fluorescence quenching of sodium p-toluenesulfinate (8)
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Figure S24. Fluorescence quenching of K;HPO4
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Figure S26. Stern-Volmer plot of PLY (N,O) at different quenchers

The reported excited-state lifetime for PLY (N,O) (3.3 ns) was used for kq calculations.*

Table S5. kq calculations of 8, diazo, K;HPO., 1la

Compound kg (M1s1)
8 3.01x 108
Diazo 4.66 x 107
K2HPO, 1.02 x 107
la 1.75 x 10’

Quantum Yield Calculation

The photon flux was determined by using standard ferrioxalate actinometry.> A 0.15 M solution of

ferrioxalate was made by mixing 2.21 g of potassium ferrioxalate hydrate in 30 mL of 0.05 M H,SO..
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A buffered solution was prepared by mixing 50 mg of 1,10-phenanthroline and 11.25 g of sodium
acetate in 50 mL of 0.5 M H2SO. Both solutions were kept in the dark.

To determine the photon flux of the spectrophotometer, 2.0 mL of the ferrioxalate solution was placed
in a cuvette and irradiated for 60.0 seconds at A =456 nm placing 8 cm away from the 40 W Kessil blue
LED lamp. After irradiation, 0.35 mL of the 1,10-phenanthroline solution was added to the cuvette. The
solution was then kept for 1 h in the dark so that all the ferrous ions completely coordinate with the
1,10-phenanthroline. A non-irradiated sample was also prepared and allowed to rest for about 1 h in the
dark.

After 1 h, the absorbance of both solutions was measured at 510 nm and the conversion was
calculated using the equation:

24 _ V.AA

mol Fe ol

where V is the total volume of the solution after the addition of phenanthroline (0.00235 L),
AA (0.672 from the average of two experiments) is the difference in the absorbance between the
irradiated and non-irradiated solutions at 510 nm, € is the molar absorptivity at 510 nm
(11,100 L mol* cm™) and | is the path length (1 cm).

0.00235L+0.672
-.mol Fe?t =

= =1.423X1077 mol.
1x11100 Lcm—1 mol—-1

The photon flux can be calculated using the equation:

mol Fe?*

o.tf

Photon flux =

Where ¢ is the quantum yield of the ferrioxalate actinometer (1.10 for a 0.15 M solution at A =
456 nm), t is the time for which the sample is irradiated (60 s), f is the fraction of light absorbed at 456

nm
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Figure S27. Absorbance of the ferrioxalate actinometer solution.
f=1-— 1074 Where A = 0.829 at 456 nm
f=1-10"9829= 1-0.148 = 0.852

1.423%1077

— —— __=2533x%10"8 Einsteins~?!
1.1%60%0.852

- Photon flux =

In an oven-dried high-pressure J-Young tube (25 ml) with a teflon cap equipped with a stir bar, PLY
(N,0) (5 mol%, 0.015 mmol), K:HPO4 (3 equiv. 0.9 mmol), and 1a (0.3 mmol) were taken, followed
by addition of dry DMF (1.5 mL) were added sequentially. The tube was closed properly and connected
with the Schlenk line, the freeze-pump and thaw cycle were done twice to evacuate any gasses present.
After coming to room temperature Ar gas was charged into the reaction mixture, and it was kept under
the irradiation of blue LED of 456 nm light for 4 h, with a fan to maintain the room temperature, placing
8 cm away from 40 W Kessil blue LED lamp. After completion of the reaction, the mixture was
extracted with 25 mL ethyl acetate (EtOAc) and dried over anhydrous sodium sulfate. The solvent was
removed under reduced pressure, and NMR yield was determined from *H NMR spectroscopy using
1,4-dimethoxybenzene (0.1 mmol) as an internal standard. The yield was found to be 15.8 % (12.3 mg
and 4.74 X 10° mol).
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The quantum yield was calculated as follows:

mol product 4.74%x1073
o= P = — = 0.14
flux.t.f 2.533%1078x4%3600 5%0.944
@ =0.14

Where flux is the photon flux determined by ferrioxalate actinometry (2.533 X 10
Einstein/s), t is the time (14,400 s), and f (1 — 10™4 where A is 1.257, f = 0.944) is the fraction of light

absorbed by PLY (N,O) at 456 nm under the reaction condition mentioned above.

V. Synthetic Applications
To show the utilization of above-mentioned products, we have performed different reactions with alkyl,

aryl sulfones for access various synthetic derivatives.
Deuterium labelling

At first, we did the double deuteration at benzylic position to obtain di-deuterated sulfone.

Me DBU ( 5 equiv.)
\©\3\\S,,O DZO ( 20 equiv.) O\ 0
THF, rt, 12 h \©\
Me

2a Me Za'dz
Reaction conditions: To a solution of 2a (0.4 mmol) in 2 ml of THF, 5.0 equiv. of DBU, and 20.0
equiv. of DO was added and the mixture was stirred for 18 h, under Ar atmosphere. After completion
of the reaction EtOAc and H.O work-up was done and then it was purified using column

chromatography in 7% EtOAc and hexane mixture. The product 2a-d, was isolated in 86% yield.

TH NMR (500 MHz, CDCls, 298K): J (ppm) 7.54 (d, J = 8.2 Hz, 2 H), 7.26 (d, J = 8.0 Hz, 2H), 7.09
(d,J=7.9 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 2.44 (s, 3H), 2.34 (s, 3H).

BC{'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 144.6, 138.6, 135.1, 130.6, 129.5, 129.2, 128.6,
125.0, 61.9, 21.6, 21.2.
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HRMS (TOF) m/z: [M + Na]" calcd for C1sH14D20>SNa 285.0894; found 285.0882

Dichlorination

Me C,Clg (3 equiv.) Me
\©\3\ 0 Cat. KOH (0.01 g) \©>2\\ 0
L S
50 % ag. NaOH Cl” ci \©\
2a Me o aq. Na Ve

DCM ( 2ml ), rt, 18 h 15

Reaction conditions: For synthesis of dichlorinated benzylic sulfone 15, we have taken 2a (0.4 mmol)
in 2.0 ml of DCM, 3.0 equiv. of C,Cls, and 50% aqueous NaOH (5 ml) solution and then catalytic
amount of KOH (0.01g, 0.18 mmol) was added and the mixture was stirred for 18 h, under Ar
atmosphere 1. After completion of reaction DCM and H,O work-up was done and then it was prurified
using column chromatography in 5 % EtOAc and Hexane mixture. The compound obtained as a white
solid in 79% yield.

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.65 (dd, J= 12.2, 8.3 Hz, 4 H), 7.28 (d, J = 8.0 Hz, 2H),
7.19 (d, J= 8.1 Hz, 2H), 2.46 (s, 3H), 2.39 (s, 3H).

13C{'H} NMR (125 MHz, CDCls, 298 K): 5 (ppm) 146.3, 141.5, 132.2, 129.74, 129.71, 129.14, 128.9,
128.6,99.9, 21.8, 21.2.

HRMS (TOF) m/z: [M + Na]* calcd for C1sH14Cl,0,SNa 352.9969; found 352.9967.

Synthesis of B-hydroxy sulfone

1) nBuLi
o OH

0, .0 -78 °C to rt, 30 min 0\\ S
R > S\H\/\ph
Ph
\©\ ~""CHO /@’
Me Me

2) Ph
-78°Ctort,2h 16

Reaction conditions: For synthesis of sulfone derived alcohol 16, we have taken 2a (1.0 mmol) in 2.0
ml of dry THF and vacuum was given for 2 h. Subsequently, 1.1 equiv. of #-BuLi (1.1 mmol, 1.0 ml of
1.3 M n-BulLi in hexane) was added at -78 °C and the reaction mixture was stirred for 30 min at the
same temperature. Next, to the resultant reaction mixture 2-phenyl propanal (1.2 equiv. 160 pl) was
added over 20 min at -78 °C and then warmed the reaction mixture to rt and continued the stirring for
another 2 h.'* After completion of reaction EtOAc and aqueous NH4Cl work-up was done and then it
was purified using column chromatography. The compound 16 was obtained as inseparable mixture of

two diastereomers (white solid, dr =2.3:1, 57% yield).

Characterization of Major isomer:
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'H NMR (500 MHz, CDCls, 298 K):  (ppm) 7.48-7.44 (m, 1H), 7.34-7.30 (m, 2H), 7.27-7.23 (m, 2H),
7.19 (dd, J = 4.4, 3.2 Hz, 2H), 7.16-7.13 (m, 3H), 7.04-6.98 (m, 2H), 6.92 (d, J = 7.2 Hz, 2H), 4.78-
4.74 (m, 1H), 4.15 (d, J = 9.5 Hz, 1H), 2.75-2.61 (m, 2H), 2.376 (s, 3H), 1.62-1.54 (m, 2H).

13C{!H} NMR (125 MHz, CDCls, 298 K): & (ppm) 144.9, 141.5, 134.2, 131.2, 130.2, 129.4, 129.3,
128.9, 128.5, 128.4, 128.2, 125.6, 76.9, 69.0, 36.3, 30.7, 21.6.

HRMS (TOF) m/z: [M + Na]" calcd for C23sH24NaOsS 403.1314; found 403.1349.
Characterization peaks of Minor isomer:

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.36 (d, J = 7.1), 7.30-7.27 (M), 7.24-7.21 (m), 7.18-7.15
(m), 7.12-7.07 (m) 3.95 (d, J = 2.4 Hz), 2.82-2.75 (m), 2.361 (s), 1.69-1.61 (m).

BC{*H} NMR (125 MHz, CDCls, 298 K): 5 (ppm) 144.7, 141.2, 134.8, 131.2, 129.6, 129.4, 128.8,
128.6, 128.4, 128.37, 128.36, 125.9, 74.6, 68.5, 36.6, 31.9, 21.56.

Alkenylation reaction

N
0\\ 0 Ph OH
S o P
NaH ( 2.5 equiv.)
Ar, 135°C, 24 h
2b Me

17

Reaction conditions: For the synthesis of olefin 17, we have taken 2a (1.0 mmol) in 1.0 ml of benzyl
alcohol, 2.5 equiv. of NaH (2.5 equiv. 60 mg) was added in the inert condition and the reaction mixture
was stirred for 24 h at 135 °C 2. After completion of the reaction DCM and H,O work-up was done and
then it was purified using column chromatography. The compound 17 was purified by column
chromatography using silica gel (100-200 mesh) with 8% of EtOAc in hexane and obtained as a white
solid. The compound 17 was purified by column chromatography using silica gel (100-200 mesh) in

normal hexane and obtained as a white solid in 61% yield
'"H NMR (500 MHz, CDCls, 298 K): & (ppm) 7.57-7.52 (m, 4 H), 7.39 (t, J = 7.6 Hz, 4H), 7.32-7.27

(m, 2H), 714 (s, 2H) .
13C{'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 137.3, 128.7, 128.6, 127.6, 126.5.
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V. The analytical and spectral characterization data of the catalytic products.

(E)-N'-(anthracen-9-ylmethylene)-4-methylbenzenesulfonohydrazide (1k):

The crude product was obtained as yellow solid (67% yield).

IH NMR (500 MHz, CDCls, 298K): & (ppm) 8.56 (brs, 1H), 8.27 (s, 1H), 8.06 (d, J = 8.4 Hz, 2H),
7.78 (d, J = 7.5 Hz, 2H), 7.61 — 7.55 (m, 3H), 7.51 (d, J = 7.3 Hz, 2H), 7.43 (d, J = 7.5 Hz, 2H), 7.38
(d, J = 7.8 Hz, 2H), 2.51 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298K): 6 (ppm) 144.8, 135.4, 131.1, 129.9, 129.6, 129.1, 128.2,
128.0, 127.5, 125.9, 124.0, 21.6.

HRMS (TOF) m/z: [M + H]" calcd for C22H1sN202S 375.1167; found 375.1162.

hexadecyl (E)-4-((2-tosylhydrazineylidene)methyl)benzoate (1ab):

e N

The crude product was obtained as white solid (73% yield).

IH NMR (500 MHz, CDCls, 298K): & (ppm) 8.14 (brs, 1H), 8.05 — 7.95 (m, 2H), 7.88 (d, J = 8.3 Hz,
2H), 7.78 (s, 1H), 7.63 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 4.30 (t, J = 6.7 Hz, 2H), 2.41 (s,
3H), 1.82 — 1.69 (m, 2H), 1.25 (brs, 26H), 0.87 (t, J = 7.0 Hz, 3H).

13C {IH} NMR (125 MHz, CDCls, 298K):  (ppm) 166.0, 146.0, 144.5, 137.1, 135.1, 131.9, 130.1,
129.8,129.7, 129.5, 129.5, 127.9, 127.1, 65.4, 31.9, 29.6, 29.6, 29.5, 29.5, 29.3, 29.2, 28.6,26.0, 22.6,
21.6, 14.1.

HRMS (TOF) m/z: [M + H]" calcd for C31H47N204S 543.3256; found 543.3258.
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(R)-3,7-dimethyloct-6-en-1-yl (E)-4-((2-tosylhydrazineylidene)methyl)benzoate (1ac):

The crude product was obtained as white solid (69% yield).

'H NMR (500 MHz, CDCls, 298K): & (ppm) 8.17 (brs, 1H), 8.0 (d, J = 8.4 Hz, 2H), 7.88 (d, J = 8.4
Hz, 2H), 7.77 (s, 1H), 7.63 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.09 (ddd, J = 7.1, 4.2, 1.4
Hz, 1H), 4.43 — 4.27 (m, 2H), 2.41 (s, 3H), 2.09 — 1.91 (m, 2H), 1.86 -1.70 (m, 2H), 1.67 (d, J = 1.0
Hz, 3H), 1.66 -1.62 (m, 1H), 1.60 (s, 3H), 1.45 -1.35 (m, 1H), 1.23 (dddd, J = 13.5, 9.2, 7.6, 6.1 Hz,
1H), 0.96 (d, J = 6.5 Hz, 3H).

13C {'H} NMR (125 MHz, CDCls, 298K): & (ppm) 166.0, 145.9, 144.4, 137.1, 135.1, 131.8, 131.4,
129.8, 129.7, 127.9, 127.1, 124.5, 63.7, 36.9, 35.4, 29.5, 25.6, 25.3, 21.6, 19.4, 17.6.

HRMS (TOF) m/z: [M + H]* calcd for CasHasN204S 457.2202; found 455.2005.

benzo[d][1,3]dioxol-5-ylmethyl (E)-4-((2-tosylhydrazineylidene)methyl)benzoate (1ad):

The crude product was obtained as white solid (59% vyield).

'H NMR (500 MHz, CDCls, 298K): & (ppm) 8.16 (brs, 1H), 8.05 — 7.7 (m, 2H), 7.90 — 7.86 (m, 2H),
7.76 (s, 1H), 7.64 — 7.58 (m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 6.95 — 6.85 (m, 2H), 6.81 (d, J = 7.8 Hz,
1H), 5.97 (s, 2H), 5.25 (s, 2H), 2.40 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298K): & (ppm) 165.7, 147.8, 147.7, 145.9, 144.5, 137.3, 135.1,
131.4,129.9, 129.7, 129.5, 127.9, 127.1, 122.3, 108.0, 108.2, 101.1, 66.9, 21.5.

HRMS (TOF) m/z: [M + H]" calcd for C23H21:N206S 453.1120; found 453.1179.
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(2)-3,7-dimethylocta-2,6-dien-1-yl 4-((E)-(2-tosylhydrazineylidene)methyl)benzoate (1ae):

The crude product was obtained as white solid (71% vyield).

IH NMR (500 MHz, CDCls, 298K): & (ppm) 8.33 (brs, 1H), 8.01 (d, J = 8.4 Hz, 2H), 7.88 (d, J = 8.3
Hz, 2H), 7.78 (s, 1H), 7.62 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.1 Hz, 2H), 5.50 — 5.54 (m, 1H), 5.11
(tdd, J = 5.6, 2.8, 1.4 Hz, 1H), 4.80 (dd, J = 7.2, 0.7 Hz, 2H), 2.40 (s, 3H), 2.18 (dd, J = 11.1, 4.6 Hz,
2H), 2.11 (dd, J = 14.8, 7.4 Hz, 2H), 1.79 (d, J = 1.1 Hz, 3H), 1.66 (d, J = 0.9 Hz, 3H), 1.60 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298K): 6 (ppm) 166.0, 146.1, 144.4, 142.9, 137.1, 135.1, 132.2,
131.8, 129.8, 129.7, 127.9, 127.0, 123.5, 119.0, 61.8, 32.2, 26.6, 25.6, 23.4, 21.5, 17.6.

HRMS (TOF) m/z: [M + H]* calcd for CasHaiN204S 455.2202; found 455.2005.

(E)-3,7-dimethylocta-2,6-dien-1-yl 4-((E)-(2-tosylhydrazineylidene)methyl)benzoate (1af):

The crude product was obtained as white solid (64% yield).

IH NMR (500 MHz, CDCls, 298K): 6 (ppm) 8.62 (brs, 1H), 8.07 — 7.96 (m, 2H), 7.90 — 7.84 (m, 2H),
7.80 (s, 1H), 7.61 (m, 2H), 7.30 (d, J = 8.0 Hz, 2H), 5.45 (ddd, J = 8.3, 5.9, 1.2 Hz, 1H), 5.14 — 5.03
(m, 1H), 4.83 (d, J = 7.1 Hz, 2H), 2.39 (s, 3H), 2.11 (d, J = 6.6 Hz, 2H), 2.08 (d, J = 7.5 Hz, 2H), 1.76
(d, J = 0.9 Hz, 3H), 1.67 (d, J = 0.9 Hz, 3H), 1.60 (s, 3H).

B3C {*H} NMR (125 MHz, CDCls, 298K): 5 166.0, 146.2, 144.4,142.6, 137.2, 135.1, 131.8, 131.7,
129.8, 129.7, 127.8, 127.0, 123.6, 118.1, 62.1, 39.4, 26.2, 25.6, 21.5, 17.6, 16.5.

HRMS (TOF) m/z: [M + Na]* calcd for CsH30N204SNa 477.1824; found 477.1890.
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(8R,9R,10S,13S,14R,17S)-10,13-dimethyl-17-((S)-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl 4-((E)-(2-
tosylhydrazineylidene)methyl)benzoate (1ag):

(S
1ag z \I':lll \©\

The crude product was obtained as white solid (52% yield).

Me

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 8.13 (brs, 1H), 8.01 (d, J = 8.3 Hz, 2H), 7.87 (d, J = 8.3
Hz, 2H), 7.77 (s, 1H), 7.62 (d, J = 8.3 Hz, 2H), 7.32 (d, J = 8.2 Hz, 2H), 5.42 (s, 1H), 4.91 — 4.78 (m,
1H), 2.45 (d J = 7.6 Hz, 2H), 2.41 (s, 3H), 2.05— 1.95 (m, 4H), 1.97 — 1.82 (m, 2H), 1.76 — 1.60 (m,
7H), 1.55 - 1.49 (m, 3H), 1.21 — 1.11 (m, 7H), 1.06 (s, 3H), 1.04 — 0.96 (m, 3H), 0.92 (d, J = 6.5 Hz.
3H), 0.87 (d, J = 8.3 Hz, 3H), 0.86 (d, J = 7.2 Hz, 3H), 0.69 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 165.3, 146.0, 144.4, 135.2, 132.2, 129.8, 129.7,
127.0, 122.8, 74.9, 56.6, 56.1, 50.0, 42.3, 39.7, 39.5, 38.5, 37.0, 36.6, 36.1, 35.7, 31.9, 31.8, 28.2, 28.0,
23.8,22.8,22.5,21.5,21.0, 19.3, 18.7, 11.8.

HRMS (TOF) m/z: [M + H]+ calcd for C42H59N204S 687.4196; found 687.4246.

2-(6,6-dimethylbicyclo[3.1.1]hept-2-en-2-yl)ethyl(E)-4-((2-
tosylhydrazineylidene)methyl)benzoate (1ah):

N,S
Me

The crude product was obtained as white solid (57% yield).

'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 8.15 (brs, 1H), 8.04 — 7.97 (m, 2H), 7.88 (d, J = 8.3 Hz,
2H), 7.77 (s, 1H), 7.6 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.43 - 5.30 (m, 1H), 4.40 — 4.27
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(m, 2H), 2.43 -2. 41 (m, 1H), 2.41 (s, 3H), 2.37 — 2.36 (m, 1H), 2.37 (dd, J = 5.6, 2.9 Hz, 1H), 2.23 (q,
J=17.5Hz, 2H), 2.13 - 2.07 (m, 2H), 1.27 (s, 3H), 1.16 (d, J = 8.5 Hz, 1H), 0.82 (s, 3H).

13C {'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 165.9, 145.9, 144.4, 144.1, 137.1, 135.1, 131.8,
129.8, 129.7, 127.9, 127.1, 119.0, 63.5, 45.7, 40.7, 38.0, 35.9, 31.6, 31.3, 26.2, 21.5, 21.1.

HRMS (TOF) m/z: [M + H]* calcd for CasHa1N204S 467.2004; found 467.2013.

1,7,7-trimethylbicyclo[2.2.1]heptan-2-y| (E)-4-((2-tosylhydrazineylidene)methyl)benzoate (1ai):

The crude product was obtained as white solid (61% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 8.33 (brs, 1H), 8.05 — 7.99 (m, 2H), 7.90 — 7.85 (m,
2H), 7.80 (s, 1H), 7.68 — 7.61 (m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.10 (ddd, J = 9.9, 3.3, 2.2 Hz, 1H),
2.47 (ddd, J = 9.3, 5.3, 3.4 Hz, 1H), 2.41 (s, 3H), 2.15 — 2.04 (m, 1H), 1.74 (t, J = 4.5 Hz, 1H), 1.44 —
1.36 (m, 1H), 1.35 — 1.25 (m, 1H), 1.10 (dd, J = 13.8, 3.5 Hz, 1H), 0.96 (s, 3H), 0.91 (s, 3H), 0.90 (s,
3H).

13C {'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 166.2, 146.1, 144.4, 137.2, 135.1, 132.1, 129.7,
127.9, 127.1, 80.8, 49.1, 47.8, 44.9, 36.8, 28.0, 27.3, 21.5, 19.6, 18.8, 13.5.

HRMS (TOF) m/z: [M + H]"* calcd for C2sH31N204S 455.2005; found 455.1916.

cyclododecyl (E)-4-((2-tosylhydrazineylidene)methyl)benzoate (1aj):

The crude product was obtained as white solid (56% vyield).
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'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 8.39 (brs, 1H), 7.99 (d, J = 8.3 Hz, 2H), 7.87 (d, J = 8.2
Hz, 2H), 7.79 (s, 1H), 7.61 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 5.26-
5.22 (m, 1H), 2.40 (s, 3H), 1.87-1.79 (m, 4H), 1.68-1.61 (m, 2H), 1.49-1.33 (m, 16H).

13C {'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 166.2, 146.1, 144.4, 137.2, 135.1, 132.1, 129.7,
127.9, 127.1, 80.8, 49.1, 47.8, 44.9, 36.8, 28.0, 27.3, 21.5, 19.6, 18.8, 13.5.

HRMS (TOF) m/z: [M + H]" calcd for C27H3sN204S 485.2474; found 485.2477.

1-methyl-4-((4-methylbenzyl)sulfonyl)benzene (2a):°

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAc in hexane and obtained as white solid (82% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.52 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.07
(d, J = 7.8 Hz, 2H), 6.97 (d, J = 7.9 Hz, 2H), 4.25 (s, 2H), 2.42 (s, 3H), 2.33 (s, 3H).

13C {!H} NMR (125 MHz, CDCls, 298 K): & (ppm) 144.5, 138.6, 135.1, 130.6, 129.4, 129.2, 128.6,
125.1, 62.6, 21.6, 21.2. HRMS (TOF) m/z: [M + NaJ* calcd for CisH1sNaO,S is 283.0769; found
283.0761.

1-(benzylsulfonyl)-4-methylbenzene (2b):®

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (78% yield).

IH NMR (500 MHz, CDCl3, 298 K): 6 (ppm) 7.50 (d, J = 7.9 Hz, 2H), 7.31 (t, J = 7.2 Hz, 1H), 7.25
(dd, J1=17.0 Hz and J,= 7.8 Hz, 4H), 7.09 (d, J = 7.4 Hz, 2H), 4.29 (s, 2H), 2.42 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 144.6, 135.0, 130.8, 129.4, 128.6, 128.6, 128.5,
128.3, 62.9, 21.6. HRMS (TOF) m/z: [M + Na]* calcd for C1aH1aNaO,S is 269.0612; found 269.0609.
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1-ethyl-4-(tosylmethyl)benzene (2c):

Et

2c \©\M e

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (81% yield).

'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.52 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.09
(d, J = 7.8 Hz, 2H), 7.00 (d, J = 7.8 Hz, 2H), 4.25 (s, 2H), 2.62 (d, J = 7.6 Hz, 2H), 2.42 (s, 3H), 1.21
(t, J = 7.6 Hz, 3H).

13C {{H} NMR (125 MHz, CDCls, 298 K): § (ppm) 144.5, 138.6, 135.1, 130.6, 129.4, 129.2, 128.6,
125.1, 62.6, 28.5, 21.6, 15.4. HRMS (TOF) m/z: [M + H]* calcd for CisH100,S is 275.1106; found
275.1102.

1-isopropyl-4-(tosylmethyl)benzene (2d):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAcC in hexane and obtained as white solid (81% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.52 (d, J = 8.3 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.13
(d, J = 8.1 Hz, 2H), 7.02 (d, J = 8.1 Hz, 2H), 4.24 (s, 2H), 2.87 (dt, J = 13.8, 6.9 Hz, 1H), 2.42 (s, 3H),
1.22 (s, 3H), 1.20 (s, 3H).

13C {'H} NMR (125 MHz, CDCls, 25 °C, TMS): & (ppm) 149.6, 144.5, 135.2, 130.7, 129.4, 128.5,
126.6, 125.3, 62.6, 33.7, 23.8, 21.5. HRMS (TOF) m/z: [M + H]* calcd for C17H200,S 289.1262;
found 289.1262.
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1-methoxy-4-(tosylmethyl)benzene (2e): 8

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOACc in hexane and obtained as white solid (67% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.51 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.00
(d, J = 8.4 Hz, 2H), 6.79 (d, J = 8.5, Hz, 2H), 4.24 (s, 2H), 3.79 (s, 3H), 2.42 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): § (ppm) 160.0, 144.6, 135.1, 132.0, 129.5, 128.6, 120.1,
114.0, 62.2, 55.2, 21.6. HRMS (TOF) m/z: [M + Na]* calcd for CisH1sNaOsS 299.0718; found
299.0710.

1,2-dimethoxy-4-(tosylmethyl)benzene (2f): ®

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOACc in hexane and obtained as white solid (66% yield).

'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.52 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 6.74
(d, J = 8.2 Hz, 1H), 6.63 (dd, J = 8.2, 2.0 Hz, 1H), 6.64 (d, J = 2.0 Hz, 1H), 4.22 (s, 2H), 3.85 (S, 3H),
3.87 (s, 3H), 2.41 (s, 3H).

13C {H} NMR (125 MHz, CDCls, 298 K): & (ppm) 149.4, 148.7, 144.55, 135.0, 129.4, 128.7, 123.5,
120.5, 113.5, 110.9, 62.6, 55.8, 55.7, 21.5. HRMS (TOF) m/z: [M + Na]* calcd for CisH1sNaOsS
329.0823; found 329.0823.

1-methyl-2-(tosylmethyl)benzene (2g): ©
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The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (58% yield).

'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.52 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.2
(dd, J=11.4, 4.7 Hz, 1H), 7.10 (dd, J = 14.4, 7.3 Hz, 2H), 7.02 (d, J = 7.4 Hz, 1H), 4.35 (s, 2H), 2.42
(s, 3H), 2.11 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): 6 (ppm) 144.8, 138.4, 135.6, 132.0, 130.7, 129.7, 129.0,
128.7,126.8,126.1,60.2, 21.7, 19.5. HRMS (TOF) m/z: [M + Na]* calcd for C1sH1sNaO:S is 283.0769;
found 283.0761.

1-methyl-3-(tosylmethyl)benzene (2h): ©

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (59% yield).

IH NMR (500 MHz, CDCls, 298 K): 5 7.54 (d, J = 8.3 Hz, 2H), 7.28-7.26 (m, 2H), 7.19 — 7.12 (m,
2H), 6.95(s, 1H), 6.87 (dd, J; = 5.0 Hz and J; = 3.4 Hz, 1H), 4.27 (s, 2H), 2.44 (s, 3H), 2.29 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): 6 144.6, 138.2, 135.1, 131.5, 129.4, 128.7, 128.3, 128.0,
127.8, 60.2, 21.5, 21.1. HRMS (TOF) m/z: [M + Na]* calcd for CisH1sNaO,S is 283.0769; found
283.0761.

4-(tosylmethyl)-1,1'-biphenyl (2i):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (66% yield).
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IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.62 - 7.57 (m, 4H), 7.55 — 7.51 (m, 2H), 7.47 (dd, J =
10.4, 4.8 Hz, 2H), 7.41 — 7.36 (m, 1H), 7.28 (d, J = 8.0 Hz, 2H), 7.2 (d, J = 8.2 Hz, 2H), 4.36 (s, 2H),
2.44 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): ¢ (ppm) 144.6, 141.5, 140.2, 135.1, 131.2, 129.5, 128.8,
128.6,127.6, 127.1, 127.0, 62.5, 21.6. HRMS (TOF) m/z: [M + Na]* calcd for CxH1sNaO,S 345.0920;
found 345.0925.

1-(tosylmethyl)naphthalene (2j): ©

2j Me

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAcC in hexane and obtained as white solid (61% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.83 (t, J = 8.1 Hz, 3H), 7.48 (d, J = 8.2 Hz, 2H), 7.45 —
7.39 (M, 2H), 7.35 (t, J = 7.7 Hz, 1H), 7.21 (d, J = 7.0 Hz, 1H), 7.14 (d, J = 7.9 Hz, 2H), 4.80 (s, 2H),
2.36 (s, 3H).

13C {{H} NMR (125 MHz, CDCls, 298 K): ¢ (ppm) 144.6, 135.1, 133.7, 132.1, 130.5, 129.6, 129.4,
128.6, 128.6, 126.5, 125.8, 125.0, 124.6, 123.6, 59.9, 21.5. HRMS (TOF) m/z: [M + Na]* calcd for
CooH1sNaO,S 319.0769; found 319.0765.

9-(tosylmethylanthracene (2k):

O 0‘\s”o
O 2k \©\Me

\

( )

J

The compound was purified by column chromatography using silica gel (100-200 mesh) with 7% of
EtOACc in hexane and obtained as white solid (38% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 8.47 (s, 1H), 8.04-8.00 (m, 2H), 7.99-7.96 (m, 2H), 7.48
~7.38 (m, 6H), 7.07 (d, J = 7.9 Hz, 2H), 5.43 (s, 2H), 2.32 (s, 3H).
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B3C {*H} NMR (125 MHz, CDCls, 298 K): 6 (ppm) 144.7, 135.5, 131.4, 131.3, 129.5, 129.4, 129.0,
128.5, 126.6, 125.0, 124.2, 120.0, 119.8, 55.8, 21.5.

HRMS (TOF) m/z: [M + Na]* calcd for C22H150.SNa 369.0925; found 369.0974.

1-fluoro-4-(tosylmethyl)benzene (2I): ©

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOAcC in hexane and obtained as light-yellow solid (55% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.53 (d, J = 8.2 Hz, 2H), 7.27 (d, J = 8.6 Hz, 2H), 7.09
(dd, J = 8.6 5.3 Hz, 2H), 6.98 (t, J = 8.6 Hz, 2H), 4.27 (s, 2H), 2.44 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): ¢ (ppm) 163.0 (d, J = 248 Hz), 144.8, 134.8, 132.5 (d, J =
8.4 Hz), 129.6, 128.6, 124.2 (d, J = 3.7 Hz), 115.6 (d, J = 21.9 Hz), 62.0, 21.6. HRMS (TOF) m/z: [M
+ Na]* calcd for C14H13FO2>SNa 287.0518; found 287.0513

1-chloro-4-(tosylmethyl)benzene (2m): ©

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOACc in hexane and obtained as white solid (54% yield).

'H NMR (500 MHz, CDCls, 298 K): & (ppm) 7.54 (d, J = 8.3 Hz, 2H), 7.28 (dd, J = 10.4, 6.8 Hz, 4H),
7.05 (d, J = 8.4 Hz, 2H), 4.33 (s, 2H), 2.43 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): J (ppm) 145.0, 135.0, 134.8, 132.1, 130.0, 128.8, 128.6,
126.8, 62.1, 21.6. HRMS (TOF) m/z: [M + Na]* calcd for C1sH:3ClO,SNa 303.0222; found 303.0232
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1-bromo-4-(tosylmethyl)benzene (2n): ©

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (63% yield).

'H NMR (500 MHz, CDCls, 298 K): & (ppm) 7.53 (dd, J = 8.1, 4.8 Hz, 4H), 7.27 (d, J = 8.7 Hz, 2H),
7.23 (d, J = 8.1 Hz, 2H), 4.27 (s, 2H), 2.45 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 144.9, 134.7, 132.3, 131.7, 129.6, 128.5, 127.3,
123.1, 62.2, 21.6. HRMS (TOF) m/z: [M + Na]* calcd for C14H13BrNaO,S 346.9717; found 346.9708.

1-methyl-4-((4-(trifluoromethyl)benzyl)sulfonyl)benzene (20): &

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOACc in hexane and obtained as white solid (66% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.53 (dd, J = 8.1, 4.8 Hz, 4H), 7.25 (dd, J, = 17.4 Hz and
J, = 8.4 Hz, 4H), 4.33 (s, 2H), 2.43 (s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): 6 (ppm) 145.1, 134.8, 132.3, 131.2, 130.0, 128.6, 125.5 (q,
J=3.7Hz),122.7,62.3, 21.6.

F NMR (CDCI3, 376 MHz, 298 K): 6 (ppm) - 62.76.

HRMS (TOF) m/z: [M + H]" calcd for C1sH14F30,S 315.0667; found 315.0668

1-bromo-2-(tosylmethyl)benzene (2p): ©
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White solid, Yield: 47%. The compound was purified by column chromatography using silica gel (100-
200 mesh) with 8% of EtOAc in hexane.

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.51 (d, J = 8.1 Hz, 2H), 7.46 (dd, J = 10.9, 8.1 Hz, 2H),
7.31(t, J = 7.5 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H) 7.17 (t, J = 7.5 Hz, 1H), 4.56 (s, 2H), 2.41 (s, 3H).

B3C {*H} NMR (125 MHz, CDCls;, 298 K): 6 (ppm) 144.8, 135.2, 132.9, 132.9, 130.2, 129.5, 128.7,
128.4, 127.6, 125.9, 61.6, 21.6. HRMS (TOF) m/z: [M + H]" calcd for C14H14BrO, 324.9898; found
324.9891.

3-(tosylmethyl)pyridine (2q): ®

. QP

2q Me

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAc in hexane and obtained as white solid (45% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.54 (d, J = 8.3 Hz, 2H), 7.34 — 7.27 (m, 2H), 7.24 (d, J
= 7.9 Hz, 2H), 7.11 (td, J = 7.6 and 1.1 Hz, 1H), 6.92 (t, J = 9.0 Hz, 1H), 4.38 (s, 2H), 2.42 (s, 3H).

13C {H} NMR (125 MHz, CDCls, 298 K): § (ppm) 163.9, 162.0, 144.8, 134.7, 132.5, 129.5, 128.5,
124.1,124.1, 115.6, 115.5, 61.9, 21.6.

2-(tosylmethyl)benzo[b]thiophene (2r):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (59% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.77 — 7.75 (m, 1H), 7.70 — 7.68 (m, 1H), 7.64 (d, J = 8.3
Hz, 2H), 7.34 — 7.32 (M, 2H), 7.26-7.25 (m, 2H), 7.12 (s, 1H), 4.58 (s, 2H), 2.42 (s, 3H).

13C {{H} NMR (125 MHz, CDCls, 298 K): § (ppm) 145.0, 140.7, 139.2, 134.7, 129.7, 128.7, 127.0,
124.9, 1245, 123.8, 122.2, 58.0, 21.6.
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HRMS (TOF) m/z: [M + Na]" calcd for C16H1402S,Na 325.0333; found 325.03109.

2-(tosylmethyl)benzofuran (2s):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 10% of
EtOACc in hexane and obtained as white solid (65% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.65 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 7.6 Hz, 1H), 7.36
(d, J=8.2 Hz, 1H), 7.27 (d, J = 9.4 Hz, 2H), 7.22 (t, J = 7.4 Hz, 1H), 6.67 (s, 1H), 4.52 (s, 2H), 2.43
(s, 3H).

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 155.2, 145.1, 145.0, 135.3, 130.0, 128.5, 128.0,
125.0, 123.0, 121.2, 111.3, 108.8, 56.5, 21.7.

HRMS (TOF) m/z: [M + Na]" calcd for C16H1403SNa 309.0561; found 309.0556.

2-methyl-5-(tosylmethyl)thiophene (2t):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAcC in hexane and obtained as white solid (72% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.61 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 6.65 —
6.49 (s, 2H), 4.40 (s, 2H), 2.43 (s, 6H).

113C {!H} NMR (125 MHz, CDCls, 25 °C, TMS):  (ppm) 144.7, 142.2, 134.7, 130.1, 129.5, 128.6,
126.0, 125.3, 57.6, 21.6, 15.3.

HRMS (TOF) m/z: [M + Na]" calcd for C13H140.S2Na 289.0333; found 289.0328.
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1-(tosylmethyl)-1,2,3,4-tetrahydronaphthalene (2u):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 7% of
EtOAc in hexane and obtained as a brown solid (47% yield).

H NMR (500 MHz, CDCl;, 298 K): § (ppm) 7.51 (d, J = 8.3 Hz, 2H), 7.29 (d, J = 7.7 Hz, 1H), 7.24
(ddd, J=8.9,5.7, 1.7 Hz, 3H), 7.14 — 7.07 (m, 2H), 4.38 (dd, J= 6.3, 3.9 Hz, 1H), 2.67 — 2.54 (m, 2H),
2.43 (s, 3H), 2.39 (dd, J = 6.8, 4.0 Hz, 1H), 2.09 — 2.02 (m, 2H), 1.62 — 1.58 (m, 1H).

BC{'H} NMR (125 MHz, CDCls, 298 K): 8 (ppm) 144.5, 139.8, 134.8, 131.7, 129.4, 129.3, 129.2,
128.4, 127.0, 125.6, 64.6, 28.6, 23.8, 21.6, 19.2.

HRMS (TOF) m/z: [M + Na]" calcd for C17H1802S:Na 309.0925; found 309.0930.

(S)-1-methyl-4-((1-phenylpropyl)sulfonyl)benzene (2v):

0,.0

(N

L
Me Me

The compound was purified by column chromatography using silica gel (100-200 mesh) with 6% of

2v

EtOAc in hexane and obtained as a brown solid (53% yield).

'H NMR (500 MHz, CDCls, 298 K): & (ppm) 7.39 (d, J = 8.3 Hz, 2H), 7.29-7.22 (m, 3H), 7.18-7.13
(m, 2H), 7.12-7.08 (m, 2H), 3.92 (dd, J= 11.6, 3.7, 1 H), 2.48-2.44 (m, 1H), 2.38 (s, 3H), 2.18-2.08 (m,
1H), 0.085 (t, 3H).

1BC{'H} NMR (125 MHz, CDCls, 298 K): 5 (ppm) 144.3, 134.5, 132.2, 129.9, 129.2, 129.0, 128.6,
128.4,73.1,21.5,21.0, 11.5.

HRMS (TOF) m/z: [M + Na]" caled for C1sHis0,SNa 297.0925; found 297.0922.

(tosylmethylene)dibenzene (2w): ©

9%
.
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The compound was purified by column chromatography using silica gel (100-200 mesh) with 7% of
EtOACc in hexane and obtained as white solid (29% yield).

'H NMR (500 MHz, CDCls, 298 K): & (ppm) 7.55 — 7.51 (m, 4H), 7.49 (d, J = 8.3 Hz, 2H), 7.33 — 7.29
(m, 6H), 7.15 (d, J = 7.9 Hz, 2H), 5.26 (s, 1H), 2.37 (s, 3H).

13C {'H} NMR (125 MHz, CDCls, 298 K): 6 (ppm) 144.4, 133.1, 129.9, 129.2, 129.0, 128.6, 128.5,
76.5, 21.6. HRMS (TOF) m/z: [M + Na]" caled for C20H;50,SNa 345.0925; found 345.0931

1-methyl-4-((phenylsulfonyl)methyl)benzene (2x): ’

Me
2x

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (60% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.67 — 7.63 (m, 2H), 7.59 (t, J = 7.5 Hz, 1H), 7.45 (t, J =
7.8 Hz, 2H), 7.06 (d, J = 7.9 Hz, 2H), 6.96 (d, J = 8.0 Hz, 2H), 4.27 (s, 2H), 2.32 (s, 3H).

3C {'H} NMR (125 MHz, CDCl;, 298 K): J (ppm) 138.7, 138.0, 133.6, 130.6, 129.2, 128.8, 128.6,
124.9, 62.5,21.1. HRMS (TOF) m/z: [M + Na]" calcd for Ci4H40,SNa 269.0612; found 269.0611.

1-methoxy-4-((4-methylbenzyl)sulfonyl)benzene (2y):

Me
\©\/\\ 1
y O,

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOAc in hexane and obtained as a white solid (67% yield).

TH NMR (500 MHz, CDCls, 298 K): 8 (ppm) 7.54 (d, J = 9.0 Hz, 2 H), 7.07 (d, J = 7.8 Hz, 2H), 6.96
(d, J= 8.0 Hz, 2H), 6.90 (d, J = 8.9 Hz, 2H), 4.24 (s, 2H), 3.85 (s, 3H), 2.32 (s, 3H).

BC{'H} NMR (125 MHz, CDCl3, 298 K): & (ppm) 163.6, 138.6, 130.7, 130.6, 129.5, 129.2, 125.3,
113.9, 62.7, 55.6, 21.2.
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HRMS (TOF) m/z: [M + Na]" calcd for Ci1sH1603SNa 299.0718; found 299.0710.

1-chloro-4-((4-methylbenzyl)sulfonyl)benzene (2z):

Me
2z \©\
Cl

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of

EtOAc in hexane and obtained as a white solid (61% yield).

'H NMR (500 MHz, CDCl;, 298 K): & (ppm) 7.54 (d, J = 8.7 Hz, 2 H), 7.42 (d, J = 8.7 Hz, 2H), 7.08
(d, J=18.0 Hz, 2H), 6.97 (d, J = 8.0 Hz, 2H), 4.27 (s, 2H), 2.33 (s, 3H).

B3C{'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 140.4, 138.9, 136.4, 130.6, 130.1, 129.4, 129.2, 124.7,
62.6,21.2. HRMS (TOF) m/z: [M + Na]* calcd for C14H13CIO.SNa 303.0222; found 303.0232

8-((4-methylbenzyl)sulfonyl)quinoline (2aa):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 18% of
EtOAc in hexane and obtained as a brown solid (51% yield).

'"H NMR (500 MHz, CDCls, 298 K): & (ppm) 9.26-9.09 (m, 1H), 8.28 (dd, J = 13.6, 7.8 Hz, 2H), 8.06
(d,J=8.1 Hz, 1H), 7.61 (dd, J = 8.3, 4.2 Hz, 1H), 7.55 (t, J = 7.7 Hz, 1H), 6.95 (m, 4H), 5.12 (s, 2H),
2.23 (s, 3H).

BC{'H} NMR (125 MHz, CDCls, 298 K): & (ppm) 151.5, 144.3, 138.3, 136.7, 135.3, 134.2, 132.7,
130.5, 129.1, 128.7, 125.5, 125.4, 122.2, 61.3, 21.1.

HRMS (TOF) m/z: [M + Na]" calcd for Ci7H;50,NSNa 3230.0721; found 320.0725.
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hexadecyl 4-(tosylmethyl)benzoate (2ab):

S
2ab \©\
Me

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAcC in hexane and obtained as white solid (57% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.93 (d, J = 8.5 Hz, 2H), 7.50 (d, J = 8.5 Hz, 2H), 7.24
(d, J = 8.0 Hz, 2H), 7.16 (d, J = 8.3 Hz, 2H), 4.33 (s, 2H), 4.30 (t, J = 6.7 Hz, 2H), 2.42 (s, 3H), 1.78-
1.72 (m, 2H), 1.44-1.9 (m, 2H), 1.38-1.21 (m, 24H), 0.88 (t, J = 6.9 Hz, 3H).

3C {'"H} NMR (125 MHz, CDCls, 298 K): J (ppm) 166.1, 145.0, 134.8, 133.1, 130.8, 129.7, 129.6,
128.6, 65.4, 62.7, 32.0, 29.67, 29.65, 29.63, 29.57, 29.52, 29.34, 29.27, 28.8, 26.0, 22.7, 21.6, 14.1.
(Aliphatic peaks are overlapped).

HRMS (TOF) m/z: [M + Na]" calcd for C31Hs604SNa 537.3015; found 537.3036
(R)-3,7-dimethyloct-6-en-1-yl 4-(tosylmethyl)benzoate (2ac):

(0}
o
2ac \©\Me

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (65% yield).

'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.92 (d, J = 8.2 Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 7.24
(d, J =8.3 Hz, 2H), 7.16 (d, J = 8.1 Hz, 2H), 5.09 (s, 1H), 4. 35 — 4.33 (m, 4H), 2.42 (s, 3H), 2.07-1.93
(m, 2H), 1.83 — 1.76 (m, 1H), 1.67-1.62 (m, 4H), 1.60-1.56 (M, 4H), 1.41-1.6 (m, 1H), 1.27-1.22 (m,
1H), 0.96 (d, J = 6.5 Hz, 3H).

13C {*H} NMR (125 MHz, CDCls, 25 °C, TMS): § (ppm) 166.1, 145.0, 134.8, 133.2, 131.4, 130.8,
129.7,129.6, 128.6, 124.5, 63.8, 62.7, 37.0, 35.5, 29.6, 25.7, 25.4, 21.6, 19.5, 17.7.

HRMS (TOF) m/z: [M + H]" calcd for C25H3304S 429.2100; found 429.2180.
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benzo[d][1,3]dioxol-5-yImethyl 4-(tosylmethyl)benzoate (2ad):

(o)

(0]
soaaety.
7
’ L
2ad Me

The compound was purified by column chromatography using silica gel (100-200 mesh) with 9% of
EtOAcC in hexane and obtained as white solid (54% yield).

'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.94 (d, J = 7.7 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H), 7.24
(d, J=7.7 Hz, 2H), 7.15 (d, J = 7.7 Hz, 2H), 6.92 (d, J = 11.9 Hz, 2H), 6.81 (d, J = 7.7 Hz, 1H), 5.97
(s, 2H), 5.24 (s, 2H), 4.33 (s, 2H), 2.42 (s, 3H),

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 165.9, 147.9, 147.7, 145.0, 133.4, 130.8, 130.4,
129.8, 129.6, 129.5, 128.6, 122.3, 109.0, 108.3, 101.2, 66.9, 62.7, 21.

HRMS (TOF) m/z: [M + Na]* calcd for C23sH200sSNa 447.0878; found 447.0847.

(2)-3,7-dimethylocta-2,6-dien-1-yl 4-(tosylmethyl)benzoate (2ae):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (66% yield).

IH NMR (500 MHz, CDCls, 298 K): J (ppm) 7.93 (dd, J = 8.3, 2.5 Hz, 2H), 7.49 (dd, J = 8.3, 3.0 Hz,
2H), 7.23 (d, J = 8.0 Hz, 2H), 7.14 (dd, J = 8.2, 3.7 Hz, 2H), 5.46 (dd J = 15.4, 7.6 Hz, 1H), 5.14 —
5.05 (M, 1H), 4.81 (dd, J = 16.0, 7.1 Hz, 2H), 4.33 (5, 2H), 2.41 (s, 3H), 2.18 (dd, J = 11.1, 4.4 Hz, 1H),
2.11 (t, J = 6.7 Hz, 2H), 2.09 — 2.04 (m, 1H), 1.78 (d, J = 16.8 H, 3H), 1.66 (s, 3H), 1.59 (s, 3H).

13C {H} NMR (125 MHz, CDCls, 298 K): § (ppm) 166.1, 145.0, 143.0, 142.6, 134.7, 133.1, 132.2,
131.9, 130.7, 129.7, 129.6, 128.6, 123.7, 123.5, 119.0, 118.2, 62.7, 62.1, 61.8, 39.5, 32.2, 26.6, 26.2,
25.7, 25.6, 23.5, 21.6, 17.7, 17.6, 16.5.
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Due to the isomerization of the red circled double bond, we observed 2:1 ratio of product (E: Z). i.e.

why, the carbon numbers are excess. The isomerization is due to the tosyl radical addition.

HRMS (TOF) m/z: [M + H]* calcd for C2sH3104S 427.1943; found 427.1917.

(E)-3,7-dimethylocta-2,6-dien-1-yl 4-(tosylmethyl)benzoate (2af):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAcC in hexane and obtained as white solid (74% yield).

IH NMR (500 MHz, CDCls, 298 K): & (ppm) 7.92 (dd, J = 8.3, 2.4 Hz, 2H), 7.48 (dd, J = 8.2, 3.0 Hz,
2H), 7.23 (d, J = 8.41 Hz, 2H), 7.14 (dd, J = 8.2, 3.7 Hz, 2H), 5.45 (t J = 7.4 Hz, 1H), 5.14 — 5.04 (m,
1H), 4.81 (dd, J = 15.9, 7.1 Hz, 2H), 4.33 (s, 2H), 2.41 (s, 3H), 2.17 (d, J = 7.5 Hz, 1H), 2.11 (t, J = 6.8
Hz, 2H), 2.09 (d, J = 7.2 Hz, 1H), 1.77 (d, J = 16.6 H, 3H), 1.66 (s, 3H), 1.59 (s, 3H).

13C {tH} NMR (125 MHz, CDCls, 298 K): & (ppm) 166.1, 145.0, 142.9, 142.6, 134.7, 133.1, 132.2,
131.8, 130.7, 129.7, 129.6, 128.6, 123.7, 123.5, 119.0, 118.1, 62.6, 62.0, 61.8, 39.5, 32.2, 26.6, 26.2,
25.64, 25.62, 23.5, 21.6, 17.65, 17.63, 16.5.

Due to the isomerization of the red circled double bond, we observed 2:1 ratio of product (E: 2). i.e.

why, the carbon numbers are excess. The isomerization is due to the tosyl radical addition.

HRMS (TOF) m/z: [M + Na]* calcd for CzsH3004SNa 449.1762; found 449.1758.

(8R,9R,10S,13S,14R,17S)-10,13-dimethyl-17-((S)-5-methylhexan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl 4-
(tosylmethyl)benzoate (2ag):
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The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAcC in hexane and obtained as white solid (43% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.93 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.3 Hz, 2H), 7.24
(d, J = 7.9 Hz, 2H), 7.15 (dd, J = 8.4 Hz, 2H), 5.41 (d J = 4.3 Hz, 1H), 5.01 — 4.71 (m, 1H), 4.33 (s,
2H), 2.45 (d, J = 7.7 Hz, 2H), 2.42 (s, 3H), 2.01 — 1.90 (m, 4H), 1.89 — 1.69 (m, 2H), 1.62 — 1.45 (m,
7H), 1.42 -1.31 (m, 3H), 1.23 — 1.09 (m, 7H), 1.06 (s, 3H), 1.05 — 0.96 (M, 3H), 0.92 (d, J = 6.5 Hz.
3H), 0.87 (d, J = 2.3 Hz, 3H), 0.86 (d, J = 2.2 Hz, 3H), 0.69 (s, 3H).

B3C {*H} NMR (125 MHz, CDCls, 298 K): 6 (ppm) 165.4, 145.0, 139.5, 134.8, 133.0, 131.0, 130.7,
129.65, 129.63, 128.6, 122.8, 74.9, 62.6, 56.6, 56.1, 50.0, 42.3, 39.7, 39.5, 38.2, 37.0, 36.6, 36.2, 35.7,
31.9, 31.8, 28.2, 28.0, 27.8, 24.3, 23.8, 22.8, 22.5, 21.6, 21.0, 19.3, 18.7, 11.4.

HRMS (TOF) m/z: [M + Na]* calcd for C41Hss04SNa 681.3954; found 681.3947.

2-(6,6-dimethylbicyclo[3.1.1]hept-2-en-2-yl)ethyl 4-(tosylmethyl)benzoate (2ah):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (52% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.91 (d, J = 7.8 Hz, 2H), 7.49 (d, J = 7.8 Hz, 2H), 7.24
(d, J = 8.0 Hz, 2H), 7.16 (d, J = 7.5 Hz, 2H), 5.35 (s, 1H), 4.33 (s, 4H), 2.42-2.37 (m, 4H), 2.29-2.19
(m, 2H), 2.10 (s, 2H), 1.27 (s, 3H), 1.16 (d, J = 8.4, 1H), 0.83 (s, 3H).
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13C {*H} NMR (125 MHz, CDCls, 298 K): 6 (ppm) 166.0, 145.0, 144.1, 134.8, 133.2, 130.8, 130.7,
129.7, 129.6, 128.6, 119.0, 63.5, 62.7, 45.8, 40.7, 38.0, 36.0, 31.7, 31.4, 26.2, 21.6, 21.1.

HRMS (TOF) m/z: [M + H]* calcd for C2H3104S 439.1943; found 439.1964.

1,7,7-trimethylbicyclo[2.2.1]heptan-2-y| 4-(tosylmethyl)benzoate (2ai):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAc in hexane and obtained as white solid (64% vyield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.97 (d, J = 7.9 Hz, 2H), 7.54 (d, J = 7.9 Hz, 2H), 7.28
(d,J = 7.2 Hz, 2H), 7.20 (d, J = 7.9 Hz, 2H), 5.13 (d, J = 9.5 Hz, 1H), 4.36 (s, 2H), 2.51 - 2.44 (m, 4H),
2.14 - 2.09 (m, 1H), 1.85-1.80 (m, 1H), 1.76 (s, 1H), 1.45-1.40 (m, 1H), 1.35-1.30 (m, 1H), 1.13 (d, J
= 13.8 Hz, 1H), 0.96 (s, 3H), 0.93 (d, J = 4 Hz, 6H).

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 166.3, 145.0, 134.8, 133.0, 131.1, 130.8, 129.7,
129.6, 128.6, 80.8, 62.9, 49.1, 47.9, 44.9, 36.8, 28.0, 27.3, 21.6, 19.7, 18.9, 13.6.

HRMS (TOF) m/z: [M + H]* calcd for CosHa104S 427.1943; found 427.1917.

cyclododecyl 4-(tosylmethyl)benzoate (2aj):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOACc in hexane and obtained as white solid (59% yield).
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'H NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.94 (d, J = 7.6 Hz, 2H), 7.53 (d, J = 7.6 Hz, 2H), 7.27
(d, J = 7.9 Hz, 2H), 7.17 (d, J = 7.7 Hz, 2H), 5.26 (s, 1H), 4.35 (s, 2H), 2.44 (s, 3H), 1.91 — 1.75 (m,
2H), 1.67 (s, 2H), 1.4 (d, J = 39.3 Hz, 18H).

13C {!H} NMR (125 MHz, CDCls, 298 K): & (ppm) 165.7, 144.9, 134.8, 133.0, 131.2, 130.7, 129.63,
129.61, 128.6, 73.2, 62.6, 29.1, 24.2, 23.9, 23.3, 23.1, 21.6, 20.8.

HRMS (TOF) m/z: [M + Na]" calcd for C27H3s04SNa 479.2232; found 479.2227

(3s,5s,7s)-adamantan-1-yl 4-(tosylmethyl)benzoate (2ak):

The compound was purified by column chromatography using silica gel (100-200 mesh) with 8% of
EtOAc in hexane and obtained as white solid (42% yield).

IH NMR (500 MHz, CDCls, 298 K): 6 (ppm) 7.89 (d, J = 8.0 Hz, 2H), 7.52 (d, J = 8.1 Hz, 2H), 7.27
(d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.1 Hz, 2H), 4.34 (s, 2H), 2.44 (s, 3H), 2.25 (d J = 11.4 Hz, 9H), 1.72
(t, J = 7.5 Hz, 6H).

13C {*H} NMR (125 MHz, CDCls, 298 K): & (ppm) 165.6, 146.1, 144.4, 137.1, 135.2, 132.3, 129.8,
129.7,127.9, 127.1, 73.4, 29.1, 24.2, 24.0, 23.3, 23.1, 21.6, 20.8.

HRMS (TOF) m/z: [M + Na]* calcd for CzsH2504SNa 447.1606; found 447.1645.
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VI, 'H and **C NMR spectra of the products.
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Figure S28. 'H NMR spectrum (CDCls) of (E)-N'-(anthracen-9-ylmethylene)-4-
methylbenzenesulfonohydrazide (1k).
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Figure S41. 3C {*H} NMR spectrum (CDCls) of (8R,9R,10S,13S,14R,17S)-10,13-dimethyl-17-((S)-
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Figure S42. *H NMR spectrum (CDClIs) of 2-(6,6-dimethylbicyclo[3.1.1]hept-2-en-2-yl)ethyl(E)-4-

((2-tosylhydrazineylidene)methyl)benzoate (1ah).
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Figure S43. 13C {*H} NMR spectrum (CDCls) of 2-(6,6-dimethylbicyclo[3.1.1]hept-2-en-2-

yl)ethyl(E)-4-((2-tosylhydrazineylidene)methyl)benzoate (1ah).
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Figure S44. *H NMR spectrum (CDCls) of 1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl (E)-4-((2-

tosylhydrazineylidene)methyl)benzoate (1ai).
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Figure S45. 13C {*H} NMR spectrum (CDCls) of 1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl (E)-4-((2-

tosylhydrazineylidene)methyl)benzoate (1ai).
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Figure S96. **C {*H} NMR spectrum (CDCls) of 1-methyl-4-((phenylsulfonyl)methyl)benzene (2x).”
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Figure S97. *H NMR spectrum (CDCls) of 1-methoxy-4-((4-methylbenzyl)sulfonyl)benzene(2y).®
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Figure S98. *C {*H} NMR spectrum (CDCls) of 1-methoxy-4-((4-methylbenzyl)sulfonyl)benzene(2y).

6

598



©
~
I mM
© N
dNOMVOOM N \
TMANO®RN L < i
nNINnY Yoo g |
NNNNKNKNGS ‘
N
]
I
A0 th &
eaco =] =]
N AN I [u)

95 90 85 80 75 70 65 6.0 50 45 40 35 30 25 20 15 1.0 05 0
f1 (ppm)
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Figure S100. **C {*H} NMR spectrum (CDClIs) of 1-chloro-4-((4-methylbenzyl)sulfonyl)benzene(2z).
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VILI.

HRMS Spectra

1-Methyl-4-((4-methylbenzyl)sulfonyl)benzene (2a):®

HRMS (TOF) m/z: [M + Na]" calcd for C1sH1sNaO.S is 283.0764; found 283.0761.
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1-(Benzylsulfonyl)-4-methylbenzene (2b):®

Me
HRMS (TOF) m/z: [M + Na]* calcd for C14H14NaO,S is 269.0607; found 269.0609.
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1-Ethyl-4-(tosylmethyl)benzene (2¢):
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HRMS (TOF) m/z: [M + H]" calcd for C1sH190-S is 275.1101; found 275.1102.
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1-Isopropyl-4-(tosylmethyl)benzene (2d):
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HRMS (TOF) m/z: [M + H]" calcd for C17H200.S 289.1262; found 289.1262.
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Eisl

306.1564
3121105
2891262
L Al L M) b LA s Mokl s WA Rl LA s L s LA LARRS Ry L) M LA e LARAY Rk LA M LA RALASLARAS Ry LA Laag LA RAAAY miz
210 220 230 240 250 260 270 280 280 300 310 320 330 340 350 360 370 380

1-Methoxy-4-(tosylmethyl)benzene (2e):
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HRMS (TOF) m/z: [M + Na]* calcd for Ci1sH16NaO3S 299.0713; found 299.0710.

SKM04-Oct-202312:52:37 IISER - KOLKATA
ANB-SK-2e 30 (0.603) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
299.0710 3.31e6
1004
B
277.0892
300.0748
301.0719
O 183,0875 213.1305 2251990 2781123 4 . 3181519 361.0442367.0586 3951758  416.9557434.1099 4493595 473'3?:',22
T T T T T T T T T T T LI T T T T T T T T T T T T T T T T T T
180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

1,2-Dimethoxy-4-(tosylmethyl)benzene (2f): ®
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HRMS (TOF) m/z: [M + Na]* calcd for C16H1sNaO,S 329.0818; found 329.0823.

ANB03-0ct-202315:00:14 IISER - KOLKATA
ANB-SK-21 23 (0.465) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
329.0823 5206
100+
-l
324.1269
330.0857
252.1238 301 1441
253.1284 2991294 | 305.0860 3351071 385.1245 44185289 100 s
236.0129 - 288.29282%% : i 363.1386.368.1352_ > 4121618 4231552 | i
| v i ey

LRABA A RAhd AAM Riddd LAAM LKL LA edls LARM RLbb) LAARS LAAA LAkl LA VAL Ldd LAAN LAd LA LAAM ikt L | T
240 250 260 270 280 250 300 310 320 330 340 350 360 370 380 90 400 410 420 430 440 450 460

1-Methyl-2-(tosylmethyl)benzene (29): ©
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HRMS (TOF) m/z: [M + Na]" calcd for C1sH1sNaO.S is 283.0761; found 283.0761.

SKM12-Oct-202316:24:41 IISER - KOLKATA
SKM-SK-52 22 (0.448) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
283.0761 2.31e4
1004
=
2781219
o 186.1324 201.0541 220.9292 252 6260 261'1}925 1 %84'0769 299.0476 329.8117 .2610 369.7600 400.7847

180 190 200 210 220 230 240 250 260 @ 270 280 290 300 310 320 330 2340 350 360 370 380 @ 390 400 410

1-Methyl-3-(tosylmethyl)benzene (2h): ©
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§ Me)

HRMS (TOF) m/z: [M + Na]* calcd for Ci1sH16NaO,S is 283.0761; found 283.0777.

SKM12-0ct-202316:19:57

IISER - KOLKATA

SKM-SK-51 21 (0.431) AM2 (Ar,22000.0,556.28.0.00,LS 10) 1. TOF MS ES+
283.0777 2 9%e4
100+
aﬂ_.
278.1249
ol 2305657240 1263 261.0967 | 1240835090522 3156834 341.0966_345 6216 3497558 21116 w10
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 T T T T T T T
220 230 240 250 260 270 280 290 300 310 320 = 330 340 350 360 370 380 390

4-(Tosylmethyl)-1,1'-biphenyl (2i):
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HRMS (TOF) m/z: [M + Na]* calcd for C2H1sNaO,S 345.0920; found 345.0920.

ANBO03-Oct-202314:50:52 IISER - KOLKATA
ANB-SK-2i 33 (0.674) 1: TOF MS ES+
100+ 345.0920 5.57e6
] 340 1347
346.0980
0 T T T T T T T T T T ey T T T T T T T T T T T T T T T T T T T miz
240 260 280 300 320 340 360 380 400 420 440 4560 480 500 520 540

1-(Tosylmethyl)naphthalene (2j): ©
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2j Me

HRMS (TOF) m/z: [M + Na]* calcd for CooHisNaO,S 319.0764; found 319.0765.

SKM04-Oct-202312:57:54 lISER - KOLKATA
ANB-SK-2] 29 (0.586) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
319.0765 291e6
1004
341211
=
297.0939 320.0801
2252018 24? 18[]5‘ 252 8954 279 0973 298.0990 | 335 0522342 1578 356.1284 38? 0?11 400.1092 435 1528 456.0949 454 "9-{71,‘

230 240 250 260 270 280 290 300 310 320 330 340 350 350 370 380 390 400 410 420 430 440 4-50 460

9-(Tosylmethyl)anthracene (2Kk):
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2k \©\Me

HRMS (TOF) m/z: [M + Na]" calcd for C22H1s02SNa 369.0920; found 369.0974.
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1-Fluoro-4-(tosylmethyl)benzene (21):
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HRMS (TOF) m/z: [M + Na]* calcd for C14H13FO2,SNa 287.0515; found 287.0513

SKM12-0ct-202316:15:20

IISER - KOLKATA

SKM-SK-50 19 (0.397) AM2 (Ar,22000.0,556.28,0.00.LS 10) 1. TOF MS ES+

287.0513 1.49e6
100+

293.0753
=]
265.0695
2420961 306.1288
282.0963 268.0553 294.0794
229.0821 2411214 249.0730 255 1175.257.0920_259.0933 266.0751 274 1289 ‘ 7 305.0845 -
I 1 I T I T I T I I T i 1 1 1 I
230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305

1-Chloro-4-(tosylmethyl)benzene (2m): ©
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HRMS (TOF) m/z: [M + Na]* calcd for C14H13ClIO.SNa 303.0217; found 303.0232

SKM10-0Oct-202313:17:01 IISER - KOLKATA
ANB-SK-2M 126 (0.535) AM2 {Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100+ 303.0232 2.15e3

=

295.0747
305.0202
242 2957 2781031 296.9991
491460 2628540 3281419 3450991
r2 2729197 H S 315-‘3133 | 339-|59°3 ( 362.9576 370.6532
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1-Bromo-4-(tosylmethyl)benzene (2n): ©
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HRMS (TOF) m/z: [M + Na]* calcd for C14H13BrNaO-S 346.9712; found 346.9708.

ANB03-Oct-202314:55:31 IISER - KOLKATA
ANB-SK-2r 22 (0.448) AM2 (Ar,22000.0,556.28,0.00,L5 10) 1: TOF MS ES+
348.9686 16865
100+
346.9708
.
3440135
3420161
. 326.9879 349.9737
225.1990 2628946 2790944 301.1446 307.0921 ||32?'984 LI 3734681 3943452 Y1595 459 1907 111 190 3610475 277,

220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470

1-Methyl-4-((4-(trifluoromethyl)benzyl)sulfonyl)benzene (20): &
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HRMS (TOF) m/z: [M + H]" calcd for C1sH14F30.S 315.0662; found 315.0668.

SNM09-Oct-202315:02:31 IISER - KOLKATA
ABB-SK-20 24 (0.452) 1. TOF MS ES+
315.0668 2.13e6
100+
Eal
338.3471
2521281
316.0684
437.0903
0 T * - T I' T T : T miz

T T ) T T T T T T T T T 1 T T T T T T 1 T T T 1 )
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

1-Bromo-2-(tosylmethyl)benzene (2p): ©
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HRMS (TOF) m/z: [M + H]" calcd for C14H14BrO, 324.9888; found 324.9891.

SKM

SKM-PNB-2BR 29 (0.586) AM2 (Ar,22000.0,556.28,0.00,LS 10)
326.9866

100+

%

247 1678

3249891

3041514
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1.94e4
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3-(Tosylmethyl)pyridine (2q): °
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GC MS [M + H]* calcd for C13H1402SN: 248.07; found 248.04,

i
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2-(Tosylmethyl)benzo[b]thiophene (2r):
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HRMS (TOF) m/z: [M + Na]* calcd for C16H140,S:Na 325.0328; found 325.03109.

SKM

100+

[=1

SKM-PNB-SK-287 25 (0.519) AM2 (Ar.22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
3250319 2.80e3
320.0781
319.0296
301.1418 310.1183 3671339
.' : a | | : | : ; ) : I ) —— miz
300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380

2-(Tosylmethyl)benzofuran (2s):
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HRMS (TOF) m/z: [M + Na]* calcd for C16H140sSNa 309.0556; found 309.0552.

SKM

SKM-PNB-SK-250 21 (0.431) 1- TOF MS ES+

100+ 309.0552 10626
304.1049

0T T T T T T T || |I T T T T T T T T T T T T T T T miz
270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385

2-Methyl-5-(tosylmethyl)thiophene (2t):
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HRMS (TOF) m/z: [M + Na]* calcd for C13H140.S2Na 289.0328; found 289.0328.
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J

HRMS (TOF) m/z: [M + Na]" calcd for C17H130,S:Na 309.0920; found 309.0930.

SKM

SKM-PNB-A-TETRA 13 (0.276) Cm (10°72) 1: TOF MS ES+

309.0930 7 04e7
1004

319.1786
B
259.1508
320.1863
340 2632
340 7580
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(S)-1-Methyl-4-((1-phenylpropyl)sulfonyl)benzene (2v):
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%

Me

Me

HRMS (TOF) m/z: [M + Na]" caled for C,6H150,SNa 297.0920; found 297.0922.

SKM
SKII-PNB-PH-A 102 (1.998) AM2 (Ar,22000.0,556.28.0.00.LS 10) 1: TOF MS ES+
297.0822 35%e4
1004
&E_.
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(Tosylmethylene)dibenzene (2w): ©

9%
o,

HRMS (TOF) m/z: [M + Na]" calcd for C20His02SNa 345.0920; found 345.0931

SKM10-0ct-202313:07:01

IISER - KOLKATA

ANB-SK-2W 41 (0.829) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
345.0931 563e6
1004
S
3401377
346.0965
3470939
o 246 1860 256'3710 3052227 323 1121 - ) 390.1524 4301957 4611314483107 2009 5450744 578 1798 2208290 Z
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1-Methyl-4-((phenylsulfonyl)methyl)benzene (2x): 7

Me
Ut
2x

HRMS (TOF) m/z: [M + Na]" calcd for C14H40,SNa 269.0607; found 269.0611.

SKM10-Oct-202313:22:03 IISER - KOLKATA
ANB-SK-2X 20 (0.414) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
269.0611 6.31e6
100+
B
270.0640
2470791 271.0594
341.3046 389.0878
. 1790910 100 1060 2174579 232 0568 2689973 7 2891049 3063669 322.0416 41 256 8820 3812977 3 .

i TrFrTTTT T TR
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1-Methoxy-4-((4-methylbenzyl)sulfonyl)benzene (2y):

Me

Me

o/

HRMS (TOF) m/z: [M + Na]" caled for Ci5sHi603SNa 299.0713; found 299.0710.

SKM
SKM-PNB-A-OME 22 (0.448) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00) 1: TOF MS ES+
299.0710 8.086
100+
=
300.0747
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ol 2271758 20 0634 2511418 277 15,0480 3402589 3502325 357 2236370 130 4132875 g 1pyg 4340098 4533482 475.|3$m51Z
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1-Chloro-4-((4-methylbenzyl)sulfonyl)benzene (2z):

Me
O\\S/,o

2z
Cl

HRMS (TOF) m/z: [M + Na]" calcd for C14H13C102SNa 303.0217; found 303.0232

SKM10-Oct-202313:17:01 IISER - KOLKATA
ANB-SK-2M 126 (0.535) AM2 (Ar,22000.0,556.28,0.00.L5 10) 1. TOF MS ES+
100+ 303.0232 2.15e3

o

298.0747
305.0202
242 2957 2781031 296 9991
49.1460 262.8940 63138 3281419 345.0991
2729197 ‘ | NAT | 339-|5903 [ 3629576 370.6532
ol [ ERETR A BT O — 1 1R 171 Y T I — llu ||II|\ ol gly | TR TR VST N I ™
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8-((4-Methylbenzyl)sulfonyl)quinoline (2aa):

e N

Me
N ’
S

2aa

HRMS (TOF) m/z: [M + Na]" caled for C;7H;50.NSNa 320.0717; found 320.0725.

SKM
SKM-PNB-C-iso 17 (0.363) 1: TOF MS ES+
320.0725 2.08e6

1004

ES

321.0735
0 T T T T T T i T T — miz
305 310 315 320 325 330 335 340 345 350 355
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Hexadecyl 4-(tosylmethyl)benzoate (2ab):

2ab \©\
Me

HRMS (TOF) m/z: [M + Na]" calcd for C31H404SNa 537.3015; found 537.3036

12-0ct-202318:28:04 IISER - KOLKATA
SKIM-SK-47A 34 (0.690) AM (Cen,d, 80.00, Ar,10000.0,0.00,0.00) 1: TOF MS ES+
537.3035 4.42e4
100+
.
538.3039
14946167 498.7623 507.1506511.0353 515.2084 5 00028 529.3355 5323467 5471722 233555 ag74  SPB4313 5533&?;
1946167438762 0 e s St e e 212 SR MY S
495 500 505 510 515 520 525 530 535 540 545 550 555 560
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(R)-3,7-Dimethyloct-6-en-1-yl 4-(tosylmethyl)benzoate (2ac):

HRMS (TOF) m/z: [M + H]* calcd for C2sH3304S 429.2100; found 429.2180.

SKM
SKM-PNB-SK-268C 104 (2.032) 1: TOF MS ES+
4462496 8.85e6

1004

=

447 2488
451.1988
4292180

O T T AT T T
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Benzo[d][1,3]dioxol-5-ylmethyl 4-(tosylmethyl)benzoate (2ad):

HRMS (TOF) m/z: [M + NaJ* calcd for CasH200sSNa 447.0878; found 447.0847.

SKM

SKM-PNB-5K-265 31 (0.620) AM2 (Ar,22000.0,556.28,0.00,L5 10)
447.0847

100+

ki

4421285

4383374

505.?424

577.1347 588 5939

1. TOF MS ES+
3.02e3

765.0913
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(2)-3,7-Dimethylocta-2,6-dien-1-yl 4-(tosylmethyl)benzoate (2ae):

2ae

HRMS (TOF) m/z: [M + H]* calcd for CosH3104S 427.1943; found 427.1917.

SKM-PNB-SK-267A 15 (0.310) AM2 (Ar,22000.0,556.28,0.00,LS 10) 1: TOF MS ES+
1004 4491758 1.25e4

429.0526
] 2310356 4340350 439.9756 443.4679.444.2156 MBTIE) | 4510352 as52909 472000460199 453.0699
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 1 T

miz
42|8 I d(liD 432 434 436 438 440 442 444 445 448 450 I 452 ! 454 456 déB 460 462
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(E)-3,7-Dimethylocta-2,6-dien-1-yl 4-(tosylmethyl)benzoate (2af):

2af

HRMS (TOF) m/z: [M + Na]" calcd for C2sH3004SNa 449.1762; found 449.1758.

SKM-PNB-SK-262 17 (0.263) AM (Cen.4, 80.00, Ar,10000.0,0.00,0.00); Cm (17:19) 1. TOF MS ES+
100+ 4491758 1.23e5

%

4562237
q447200g 4452504 4491049 4501848 451 7868 | 45?-9?&&

0 : : : ; ;
438 439 440 441 442 443 444 445 446 447 445 449 450 451 452 453 454 455 456 457

441.1804  443.1958
1
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(8R,9R,10S,13S,14R,17S)-10,13-Dimethyl-17-((S)-5-methylhexan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl 4-
(tosylmethyl)benzoate (2ag):

HRMS (TOF) m/z: [M + Na]* calcd for C41Hss04SNa 681.3954; found 681.3947.

SKM-PNB-SK-CHLO 49 (0.984) AM2 (Ar,22000.0,556.28,0.00,LS 10), Cm (47:43) 1. TOF MS ES+

100+ 681.3947 1.02e3
=
68241311
679.2908 ‘l 683.1915
0 T Ll T T T T | T T T T T T T mfiz
679 680 681 682 683 684 685 686 687 688 689 690
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2-(6,6-Dimethylbicyclo[3.1.1]hept-2-en-2-yl)ethyl 4-(tosylmethyl)benzoate (2ah):

HRMS (TOF) m/z: [M + H]* calcd for CasH3104S 439.1943; found 439.1964.

SKM
SKM-PNB-SK-252 100 (1.965) AM (Cen.4, 80.00, Ar,10000.0,0.00,0.00) 1. TOF MS ES+
439.1984 217eb
1004
ES
440 |2[]45

miz
424 425 426 427 428 429 430 431 432 433 434 435 436 437 433 430 440 441 442 443 444 445 446 447 448 449 450
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1,7,7-Trimethylbicyclo[2.2.1]heptan-2-y| 4-(tosylmethyl)benzoate (2ai):

HRMS (TOF) m/z: [M + H]* calcd for CosH3104S 427.1943; found 427.1917.

SKM

2ai

SKM-PNB-5K-261 78 (1.533) AM2 (Ar,22000.0,556.28,0.00,L5 10)

1004

419.3286

4232398

4271917

428.1940 429.7114

437.7786
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Cyclododecyl 4-(tosylmethyl)benzoate (2aj):

2aj

HRMS (TOF) m/z: [M + Na]" calcd for C27H3s04SNa 479.2232; found 479.2227

SKM-PNB-SK-273 6 (0.138) Cm (5:7)

100+

i

463.0623

4792227

581.1405

1. TOF MS ES+
6.59e5

635.0541

N ’ | 1
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(3s,5s,7s)-Adamantan-1-yl 4-(tosylmethyl)benzoate (2ak):

HRMS (TOF) m/z: [M + Na]" calcd for C2sH2s04SNa 447.1606; found 447.1623.

SKM
SKM-PNB-SK-275 83 (1.638) 1: TOF MS ES+
100+ 442 2068 6.0%5
o
443 2110
447 1623
425.1830 550.2938
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