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1. General Information

All reactions were performed under nitrogen atmosphere in flame dried flasks and
monitored by thin layer chromatography (TLC) using Macherey-Nagel 0.20 mm silica
gel 60 plates. Flash column chromatography was performed on silica gel 60 (particle
size 300-400 mesh ASTM, purchased from Taizhou, China). Arylcyclopropanes 1
were prepared according to the previous literature.!> 'TH NMR spectra were recorded
on a 400, 500 and 600 MHz spectrometer, *C NMR spectra were recorded on a 150
MHz instrument, and 'F NMR spectra were recorded on a 470, and 565 MHz
instrument. 'H and ')C NMR spectra are reported in parts per million (ppm)
downfield from an internal standard, tetramethylsilane (0 ppm for 'H NMR) and
CDCl;s (77.0 ppm for '*C NMR), respectively. IR spectra were recorded on a Magna
560 spectrometer. High-resolution mass spectra (HRMS) were recorded on Bruck

microtof or Hybrid Quadrupole-Orbitrap GC-MS/MS system (Q Exactive GC).

S2



2. General Procedure for the Synthes of 1,3-Diamine Derivatives

(2a-2y)

CuCN (10 mol%) Nj
A BC (7 mol%
Ar * NFSI + TMSN, ( ) Ar)\/\N(SOQPh)z
DCM, 50 °C

1 2
In a nitrogen-filled glove box, a flame-dried screw-cap reaction tube equipped with a
Teflon-coated magnetic stir bar was charged with CuCN (10 mol%) and BC (7 mol%).
Anhydrous CH2Cl2 (2.0 mL) was added and the reaction mixture was stirred for 10
min and NFSI (1.5 equiv.) was added. Then cyclopropane 1 (0.3 mmol, 38 pL),
TMSN3 (0.45 mmol, 1.5 equiv.) was added at room temperature. The tube was sealed
with a Thermo Scientific PTFE screw cap equipped with a septum, removed from the
glove box. The reaction mixture was stirred at 50 °C. After 23 h the reaction mixture
was quenched with water, extracted with CH2Clz2 (3%x10 mL). The combined organic
layers were concentrated in vacuo. The crude product was purified by flash column

chromatography on silica gel.
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3. Transformation of 2a>*

Ph
phenylacetylene (2.0 equiv.) N
N5 CuS0Oy, (20 mol%) N’ 4§
A~ Na-ascorbate (40 mol%) N
Ph N(SO,Ph
(SO2Ph), t-BuOH/H,O/DCM Ph)\/\N(Sozph)z
2a (2:1:0.2 v/iv, 3mL), rt, 24 h 3 72%

A flame-dried screw-cap reaction tube equipped with a Teflon-coated magnetic stir
bar, 2a (91.3 mg, 0.2 mmol) and phenylacetylene (44 pL, 0.4 mmol, 2.0 equiv.) in
'‘BuOH/H20/DCM (2:1:0.2 v/v, 3 mL) were added. Then, CuSO4 (6.9 mg, 0.04 mmol,
0.2 equiv.) and sodium ascorbate (17.0 mg, 0.08 mmol, 0.4 equiv.) were added and
the reaction mixture was stirred for 24 h at room temperature. After completion of the
reaction, H2O (5 mL) was added, and the mixture was extracted with CH2Cl2 (3%10
mL). The combined organic layer was dried over Na2SOs, filtered and concentrated in
vacuo. The crude product was purified by flash column chromatography on silica gel

(petroleum ether/ethyl acetate = 10:1, v/v) to give the product 3.

i) NaBH, (50 mol%)
N3 CuS0O, (10 mol%), NH,

P NPy, MeOH@OmL) T N(SO,Ph),
i) NaBH,4 (10 equiv) 4 60%

MeOH/DCM

(5:1 vlv, 1.8 mL)

0-30°C,2h

2a

To a solution of CuSOs4 (3.7 mg, 0.02 mmol, 0.1 equiv.) in MeOH (2.0 mL) at 0 °C,
NaBH4 (4.5 mg, 0.1 mmol, 0.5 equiv.) was added. Then, 2a (91.3 mg, 0.2 mmol) in
MeOH (1.5 mL) and DCM (0.3 mL) was added to the resulting black suspension. The
reaction was continued by the addition of NaBH4 (76.8 mg, 2.0 mmol, 10 equiv.) in
four portions during 1 h at 0 °C. The reaction was allowed to warm up to 30 °C over 2
h. When TLC showed starting material was totally consumed and the reaction mixture
was filtered over celite. The celite was washed with MeOH (20 mL) and the solvent

was removed under reduced pressure. The crude product was diluted with CH2Cl2 (10
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mL), washed with water (10 mL) and brine (10 mL). The organic layer was dried over

MgSOu, filtered, and concentrated to afford 4.

N3

N3 TBAF (1.1 equiv.)
A~ - Ph)\ANHSOZPh
Ph N(SO2Ph)2 THF (2 mL), reflux, 1 h

2a 5 90%

A THF (2 mL) solution of TBAF (0.06 mL, 0.22 mmol, 1.1 equiv.) was added
dropwise to a THF (2 mL) solution of 2a (91.3 mg, 0.2 mmol) at room temperature.
Then, the reaction mixture was warmed to 70 °C and stirred for 1 h. The reaction was
diluted with H20 and extracted with EtOAc (3%x10 mL). The organic layer was dried
over MgSOs, filtered, concentrated. The residue was purified by flash column

chromatography on silica gel (petroleum ether/ethyl acetate = 3:1, v/v) to give 5.
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4. X-ray Single Crystal Structure of 20

Ellipsoid Contour 60% Probability

Ellipsoid Contour 60% Probability

Supplementary Figure 1. X-Ray Crystallography of 20

CCDC number 1843066
Empirical formula C27H24N404S2
Formula weight 532.62
Temperature 293(2) K
Wavelength 0.71073 A

Crystal system, Space group

monoclinic, P 21

Unit cell dimensions

a=9.943 A alpha=90 deg.

b=19.423 A beta=94.84 deg.
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c=27.408 A gamma = 90 deg.

Volume

5274.2 A™3

Z, Calculated density

4, 1.342 Mg/m"3

Reflections collected / unique

65925 /9313 [R(int) = 0.0766]

F(000)

2224

Absorption correction

Semi-empirical from equivalents

Max. and min. transmission

1.0000 and 0.7928

Refinement method

Full-matrix least-squares on F*2

Data / restraints / parameters

9313/0/667

Goodness-of-fit on F*2

0.819

Final R indices [[>2sigma(])]

R1=0.0549, wR2 = 0.1647

R indices (all data)

R1=0.0899, wR2 = 0.2051

Largest diff. peak and hole

0.459 and -0.453 e.A"-3

%Ry = X||Fo|-|Fc||/Z|Fo|;*wWR2 = Z[w(Fo*F?)?/Z[w(Fo?)*]"?
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5. Characterization Data of New Compounds

1-cyclopropyl-4-isopropylbenzene (1c¢)

Purification by column chromatography on silica gel (petroleum ether) colorless oil
(vield 0.833 g, 52%); 'H NMR (400 MHz, CDCl3) & = 7.12 (d, J = 7.6 Hz, 2H), 7.00
(d, /J=7.6 Hz, 2H), 2.89 — 2.82 (m, 1H), 1.87 — 1.84(m, 1H), 1.23 (d, /= 6.8 Hz, 6H),
0.91 (d, J = 8.0 Hz, 2H), 0.66 (d, J = 5.2 Hz, 2H); *C{'H} NMR (CDCl3, 150 MHz)
5 =145.9, 141.2, 126.3, 125.6, 33.7, 24.1, 15.0, 8.9; IR (neat): v (cm™") 3081, 3050,
2960, 1517, 1461, 1382, 1363, 821; HRMS (EI) (m/z): Calcd for Ci2His™ (M)
160.12465, found 160.12470.

F3CO/©A

1-cyclopropyl-4-(trifluoromethoxy)benzene (1j)

Purification by column chromatography on silica gel (petroleum ether) colorless oil
(yield 1.192 g, 59%); 'H NMR (400 MHz, CDCl3) § = 7.10 — 7.04 (m, 4H), 1.92 —
1.85 (m, 1H), 0.99 — 0.95 (m, 2H), 0.69 — 0.65 (m, 2H); *C{'H} NMR (CDCls, 150
MHz) § = 147.1, 142.8, 126.9, 120.9, 120.6 (J = q, 256.3Hz ), 14.9, 9.3; ’F NMR
(470 MHz, CDCl3) § = -58.1 (s, 1CF30); IR (neat): v (cm™) 3086, 3012, 1512, 1267,
811; HRMS (EI) (m/z): Calcd for Ci0Ho O F5™ (M") 202.06000, found 202.06006.

Ph
3-cyclopropyl-1,1'-biphenyl (1r)

Purification by column chromatography on silica gel (petroleum ether) colorless oil
(vield 1.262 g, 65%); '"H NMR (400 MHz, CDCl3) & = 7.58 — 7.56 (m, 2H), 7.43 (t, J

= 7.2 Hz, 2H), 7.37 — 7.29 (m, 4H), 7.04 (d, J = 7.2 Hz, 1H), 1.99 — 1.92 (m, 1H),
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1.01 — 0.96 (m, 2H), 0.77 — 0.73 (m, 2H); 3C{'H} NMR (CDCls;, 150 MHz) § =
144.4, 141.4, 141.3, 128.7, 127.18, 127.15, 124.7, 124.5; 124.3, 15.5, 9.2; IR (neat): v
(em!) 3080, 3059, 3030, 1601, 1480, 756, 699; HRMS (EI) (m/z): Caled for Cis Hia*

(M*) 194.10900, found 194.10899.
Me

Me
2-cyclopropyl-1,4-dimethylbenzene (1v)

Purification by column chromatography on silica gel (petroleum ether) colorless oil
(yield 0.657 g, 45%); 'H NMR (400 MHz, CDCl3) & = 7.02 (d, J = 7.6 Hz, 1H), 6.89
(d, J=17.6 Hz, 1H), 6.78 (s, 1H), 2.37 (s, 3H), 2.27 (s, 3H), 1.88 — 1.81 (m, 1H), 0.92
— 0.87 (m, 2H), 0.64 — 0.60 (m, 2H); *C{'H} NMR (CDCls, 150 MHz) § = 141.0,
135.1, 134.6, 129.5, 126.2, 126.2, 21.0, 19.1, 13.3, 6.7; IR (neat): v (cm™") 3080, 3012,
2920, 1502, 1456, 807; HRMS (EI) (m/z): Calcd for C11 Hia" (M") 146.10900, found

146.10890.
N3

©)\/\N(802Ph)2

N-(3-azido-3-phenylpropyl)-NV-(phenylsulfonyl)benzenesulfonamide (2a)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 113.6 mg, 83%), mp
50 — 51 °C; "H NMR (600 MHz, CDCl3) 6 = 7.96 (d, J = 8.4 Hz 4H), 7.65 (t, J = 7.8
Hz, 2H), 7.54 (t, J = 7.8 Hz, 4H), 7.40 — 7.34 (m, 3H), 7.24 — 7.20 (m, 2H), 4.44 (dd,
J=9.0, 54 Hz, 1H), 3.83 - 3.78 (m, 1H), 3.72 — 3.67 (m, 1H), 2.17 — 2.10 (m, 2H);
BC{'H} NMR (CDCls, 150 MHz) 6 = 139.6, 138.3, 134.0, 129.2, 129.0, 128.6, 128.2,
126.8, 63.4, 46.2, 36.0; IR (neat): v (cm™) 3066, 2104, 1450, 1374, 1166, 1087, 756,
685, 551; HRMS (ESI) (m/z): Calcd for C21H20N4N.O4S2 ([M + Na]"), 479.0824,
found, 479.0829.
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NE

/©)\/\N(So2ph)z
Me

N-(3-azido-3-(p-tolyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide (2b)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow oil (yield 84.6 mg, 60% ); 'H
NMR (600 MHz, CDClI3) 6 = 7.97 (d, J = 8.4 Hz, 4H), 7.65 (t, J = 7.2 Hz, 2H), 7.54 (t,
J=17.8 Hz, 4H), 7.19 (d, J = 7.8 Hz, 2H), 7.11 (d, J = 7.8 Hz, 2H), 4.40 (dd, J = 8.4,
6.0 Hz, 1H), 3.81 — 3.77 (m, 1H), 3.71 — 3.67 (m, 1H), 2.36 (s, 3H), 2.15 — 2.09 (m,
2H); BC{'H} NMR (CDCls, 150 MHz) ¢ = 139.6, 138.5, 135.2, 133.9, 129.6, 129.1,
128.2, 126.8, 63.2, 46.3, 35.9, 21.1; IR (neat): v (cm’!) 3065, 2925, 2101, 1448, 1374,
1168, 1087, 823, 753, 686, 551; HRMS (ESI) (m/z): Calcd for C22H22N4NaO4S2 ([M

+Na]"), 493.0975, found, 493.0976.
N3

/©)\/\N(802Ph)2
i-Pr

N-(3-azido-3-(4-isopropylphenyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide
(20

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 119.6 mg, 80%), mp
90 — 91 °C; 'TH NMR (600 MHz, CDCl3) 6 = 7.97 (d, J = 7.8 Hz, 4H), 7.65 (t, J = 7.2
Hz, 2H), 7.54 (t, ] = 7.8 Hz, 4H), 7.24 (d, J = 7.8 Hz, 2H), 7.15 (d, J = 7.8 Hz, 2H),
4.40 (dd, J=17.8, 6.0 Hz, 1H), 3.82 — 3.77 (m, 1H), 3.70 — 3.65 (m, 1H), 2.97 — 2.88
(m, 1H), 2.22 — 2.07 (m, 2H), 1.26 (d, J = 7.2 Hz, 6H); *C{'H} NMR (CDCls, 150
MHz) ¢ = 149.4, 139.6, 135.6, 133.9, 129.1, 128.2, 127.0, 126.8, 63.20, 46.3, 35.9,
33.8, 23.89, 23.88; IR (neat): v (cm™) 3063, 2960, 2867, 2104, 1450, 1368, 1163,
1088, 761, 687, 552; HRMS (ESI) (m/z): Caled for C24H26N4NaOsS2 ([M + Na]"),
521.1288, found, 521.1301.
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N3

/©/\/\N(802Ph)2
t-Bu

N-(3-azido-3-(4-(tert-butyl)phenyl)propyl)-/NV-
(phenylsulfonyl)benzenesulfonamide (2d)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow solid (yield 113.7 mg, 74%),
mp 60 — 61°C; "H NMR (600 MHz, CDCl3) § = 7.96 (d, J = 7.8 Hz, 4H), 7.64 (t, J =
7.2 Hz, 2H), 7.52 (t, J = 7.8 Hz, 4H), 7.40 (d, J = 7.8 Hz, 2H), 7.16 (d, J = 8.4 Hz,
2H), 4.41 (dd, J = 8.4, 5.4 Hz, 1H), 3.80 — 3.78 (m, 1H), 3.68 — 3.66 (m, 1H), 2.18 —
2.12 (m, 2H), 1.33 (s, 9H); *C{'H} NMR (CDCl3, 150 MHz) 6 = 151.6, 139.6, 135.2,
133.9, 129.1, 128.2, 126.5, 125.8, 63.1, 46.3, 35.9, 34.6, 31.3; IR (neat): v (cm™") 3064,
2963, 2101, 1449, 1374, 1168, 1087, 740, 686, 551; HRMS (ESI) (m/z): Calcd for
C2sH2sN4NaO4S2 ([M + Na]"), 535.1444, found, 535.1454.

NE

/©)\/\N(802Ph)2
Ph

N-(3-([1,1'-biphenyl]-4-yl)-3-azidopropyl)-/V-
(phenylsulfonyl)benzenesulfonamide (2¢)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 111.7 mg, 70%), mp
132 — 133 °C; 'H NMR (600 MHz, CDCl3) 6 = 7.97 (d, J = 7.8 Hz, 4H), 7.64 — 7.58
(m, 6H), 7.52 (t, J = 7.8 Hz, 4H), 7.44 (t, J = 7.8 Hz, 2H), 7.36 (t, J = 7.8 Hz, 1H),
7.29 (d, J = 8.4 Hz, 2H), 4.49 (dd, J = 9.0, 5.4 Hz, 1H), 3.85 — 3.80 (m, 1H), 3.75 —
3.70 (m, 1H), 2.23 — 2.14 (m, 2H); BC{'H} NMR (CDCl3, 150 MHz) 6 = 141.5,
140.2, 139.5, 137.2, 133.9, 129.1, 128.8, 128.1, 127.6, 127.2, 127.0, 63.0, 46.2, 35.9;
IR (neat): v (cm™) 2099, 1447, 1376, 1166, 1076, 811, 749, 684, 554; HRMS (ESI)
(m/z): Calcd for C27H24N4NaO4S2 ([M + Na]"), 555.1131, found, 555.1134.
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N3

/©)\/\N(302Ph)2
MeO

N-(3-azido-3-(4-methoxyphenyl)propyl)-V-(phenylsulfonyl)benzenesulfonamide
(2)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
30:1, v/v) affords the title compound as a colorless oil (yield 48.2 mg, 33%); 'H NMR
(500 MHz, CDCl3) 6 7.98 (d, J= 7.5 Hz, 4H), 7.66 (t, J= 7.5 Hz, 2H), 7.55 (t, /= 8.0
Hz, 4H), 7.16 (d, J = 8.5 Hz, 2H), 6.91 (d, /= 9.0 Hz, 2H), 4.41 — 4.35 (m, 1H), 3.83
(s, 3H), 3.80 — 3.76 (m, 1H), 3.70 — 3.63 (m, 1H), 2.12 — 2.10 (m, 2H); *C{'H} NMR
(CDCls, 150 MHz) 6 = 159.8, 139.6, 134.0, 130.2, 129.2, 128.18, 128.16, 114.3, 63.0,
55.3, 46.3, 35.9; IR (neat): v (cm™!) 3066, 2958, 2101, 1448, 1373, 1168, 1086, 752,
685, 549; HRMS (ESI) (m/z): Calcd for C22H22N4NaOsS2 ([M + Na]"), 509.0924,
found 509.0915.

N3

WN(SOZPh)Z
F

N-(3-azido-3-(4-fluorophenyl)propyl)-V-(phenylsulfonyl)benzenesulfonamide (2g)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =

25:1, v/v) affords the title compound as a light yellow solid (yield 76.8 mg, 54%), mp

71 — 72 °C; 'TH NMR (600 MHz, CDCl3) 6 = 7.96 (d, J = 8.4 Hz, 4H), 7.65 (t, J = 7.2

Hz, 2H), 7.53 (t, J = 7.8 Hz, 4H), 7.20 — 7.19 (m, 2H), 7.07 (t, J = 8.4 Hz, 2H), 4.43

(dd, J =9.0, 6.0 Hz, 1H), 3.82 — 3.77 (m, 1H), 3.71 — 3.67 (m, 1H), 2.15 — 2.07 (m,

2H); BC{'H} NMR (CDCls, 150 MHz) § = 162.6 (d, J = 247.6 Hz), 139.5, 134.2 (d, J
= 3.1 Hz), 134.0, 129.1, 128.5 (d, J = 8.2 Hz), 128.1, 115.9 (d, J = 21.1 Hz), 62.6,

46.1; 36.0; 'F NMR (565 MHz, CDCI3) & = -112.83 — -112.87 (m, 1F); IR (neat): v
(cm™) 3068, 2960, 2105, 1448, 1375, 1220, 1086, 823, 687, 550; HRMS (ESI) (m/z):

Calcd for C21H19FN4NaO4S:2 ([M + Na]"), 497.0724, found 497.0713.
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N3

Cl

N-(3-azido-3-(4-chlorophenyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide (2h)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =

25:1, v/v) affords the title compound as a yellow oil (yield 117.6 mg, 80%); '"H NMR
(600 MHz, CDCl3) 0 = 7.95 (d, J = 7.8 Hz, 4H), 7.65 (t, J = 7.8 Hz, 2H), 7.54 (t, J =

7.8 Hz, 4H), 7.35 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 4.43 (dd, /= 8.4, 5.4

Hz, 2H), 3.81 — 3.76 (m, 1H), 3.72 — 3.66 (m, 1H), 2.14 — 2.06 (m, 2H); *C{'H}

NMR (CDCl3, 150 MHz) 0 = 139.4, 136.9, 134.4, 134.0, 129.2, 129.1, 128.1, 128.1,

62.6, 46.0, 36.0; IR (neat): v (cm™) 3067, 2102, 1448, 1375, 1168, 1089, 827, 747,

686, 552; HRMS (ESI) (m/z): Calcd for C21H19CINsNaO4S2 ([M + Na]"), 513.0428,

found 513.0434.

N3

/©)\/\N(802Ph)2
Br

N-(3-azido-3-(4-bromophenyl)propyl)-V-(phenylsulfonyl)benzenesulfonamide (2i)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =

25:1, v/v) affords the title compound as a colorless oil (yield 99.3 mg, 62%); 'H NMR
(600 MHz, CDCl3) 0 = 7.96 (d, J = 7.8 Hz, 4H), 7.66 (t, /= 7.2 Hz, 2H), 7.56 — 7.50

(m, 6H), 7.10 (d, J = 8.4 Hz, 2H), 4.42 (dd, J = 8.4, 5.4 Hz, 1H), 3.80 — 3.75 (m, 1H),

3.71 — 3.66 (m, 1H), 2.15 — 2.04 (m, 2H); *C{'H} NMR (CDCl3, 150 MHz) § =

139.4, 137.4, 134.0, 132.1, 129.2, 128.4, 128.1, 122.5, 62.6, 46.0, 35.9; IR (neat): v

(cm™) 3066, 2961, 2102, 1448, 1374, 1167, 1088, 751, 687, 551; HRMS (ESI) (m/z):

Calcd for C21H19BrN4NaO4S2 ([M + Na]"), 556.9923, found 556.9930.
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N3

/©)\/\N(802Ph)2
F,CO

N-(3-azido-3-(4-(trifluoromethoxy)phenyl)propyl)-/V-
(phenylsulfonyl)benzenesulfonamide (2j)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 105.3 mg, 65%), mp 52
—53°C; '"H NMR (600 MHz, CDCI3) 6 = 7.97 (d, J = 7.8 Hz, 4H), 7.67 (t, J = 7.8 Hz,
2H), 7.55 (t, J= 7.2 Hz, 4H), 7.27 — 7.23 (m, 4H), 4.48 (dd, J=9.0, 5.4 Hz, 1H), 3.81
—3.77 (m, 1H), 3.72 - 3.67 (m, 1H), 2.17 — 2.07 (m, 2H); *C{'H} NMR (CDCls, 150
MHz) 6 = 149.2, 139.5, 137.2, 134.0, 129.2, 128.3, 128.1, 121.4, 120.4 (q, J = 257.8
Hz), 62.5, 46.0, 36.1; °’F NMR (470 MHz, CDCl3) § = -57.8 (s, ICF30); IR (neat): v
(cm™) 3069, 2103, 1510, 1449, 1376, 1261, 1167, 1087, 754, 686, 550; HRMS (ESI)
(m/z): Calcd for C22H19F3NaNaOsS2 ([M + Na]"), 563.0641, found 563.0634.

N3

N(SO,Ph),
Me

0]
N-(3-(4-acetylphenyl)-3-azidopropyl)-N-(phenylsulfonyl)benzenesulfonamide (2k)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
10:1, v/v) affords the title compound as a yellow oil (yield 79.2 mg, 53%); 'H NMR
(600 MHz, CDCl3) 6 = 7.98 — 7.96 (m, 6H), 7.66 (t, J = 7.8 Hz, 2H), 7.54 (t, /= 7.8
Hz, 4H), 7.32 (d, J= 7.8 Hz, 2H), 4.54 (dd, J = 8.4, 5.4 Hz, 1H), 3.81 — 3.75 (m, 2H),
2.61 (s, 3H), 2.15 — 2.08 (m, 2H); *C{'H} NMR (CDCl3, 150 MHz) § = 197.3, 143.5,
139.4, 137.2, 134.0, 129.2, 129.0, 128.1, 126.9, 62.8, 46.0, 36.0, 26.6; IR (neat): v
(cm™) 3065, 2102, 1684, 1448, 1373, 1167, 1086, 752, 686, 550; HRMS (ESI) (m/z):
Calcd for C23H22N4NaOsS2 ([M + Na]"), 521.0924, found 521.0915.
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N3

(:K\/\N(SOZPh)z
M

e

N-(3-azido-3-(o-tolyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide (21)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 118.5 mg, 84%), mp
82 — 83 °C; '"H NMR (600 MHz, CDCl3) § = 7.95 (d, J = 8.4, 4H), 7.63 (t, J = 7.2 Hz,
2H), 7.52 (t, J = 8.4 Hz, 4H), 7.28 — 7.21 (m, 3H), 7.19 — 7.17 (m, 1H), 4.69 (dd, J =
9.0, 4.2 Hz, 1H), 3.87 — 3.82 (m, 1H), 3.77 — 3.72 (m, 1H), 2.29 (s, 3H), 2.16 — 2.07
(m, 2H); C{'H} NMR (CDCls, 150 MHz) § = 139.5, 136.2, 135.5, 133.9, 131.0,
129.1, 128.3, 128.1, 126.5, 126.1, 59.8, 46.4, 35.1, 19.1; IR (neat): v (cm™) 3067,
2959, 2102, 1449, 1377, 1167, 1087, 751, 686, 551; HRMS (ESI) (m/z): Calcd for
C22H22N4NaO4S2 ([M + Na]"), 493.0975, found 493.0984.

N3

Et

N-(3-azido-3-(2-ethylphenyl)propyl)-NV-(phenylsulfonyl)benzenesulfonamide (2m)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a yellow oil (yield 108.9 mg, 75%); '"H NMR
(600 MHz, CDCl3) 0 = 7.97 (d, J= 7.8 Hz, 4H), 7.64 (t, J = 7.8 Hz, 2H), 7.52 (t, J =
8.4 Hz, 4H), 7.29 — 7.24 (m, 3H), 7.22 — 7.21 (m, 1H), 4.74 (dd, J = 9.6, 5.4 Hz, 1H),
3.88 — 3.84 (m, 1H), 3.76 — 3.71 (m, 1H), 2.63 —2.58 (m, 2H), 2.17 — 2.10 (m, 2H),
1.19 (t, J = 7.8 Hz, 3H); “C{'H} NMR (CDCls, 150 MHz) J§ = 141.6, 139.5, 135.6,
133.9,129.2, 129.1, 128.5, 128.1, 126.6, 126.3, 59.0, 46.5, 35.9, 25.3, 15.7; IR (neat):
v (cm™) 3066, 2967, 2102, 1448, 1375, 1168, 1087, 753, 686, 551; HRMS (ESI) (m/z):
Calcd for C23H24aNsNaOsS:2 ([M + Na]"), 507.1131, found 507.1133.
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N3

-Pr

I

N-(3-azido-3-(2-isopropylphenyl)propyl)-NV-(phenylsulfonyl)benzenesulfonamide

(2n)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 98.6 mg, 66%), mp 93
— 94 °C; 'TH NMR (600 MHz, CDC13) 6 = 7.97 (d, J = 7.8 Hz, 4H), 7.64 (t,J= 7.2 Hz,
2H), 7.53 (t, J = 8.4 Hz, 4H), 7.34 — 7.30 (m, 2H), 7.27 — 7.23 (m, 2H), 4.81 (dd, J =
8.4, 6.9 Hz, 1H), 3.87 — 3.83 (m, 1H), 3.76 — 3.71 (m, 1H), 3.14 — 3.09 (m, 1H), 2.17
—2.13 (m, 2H), 1.24 — 1.21 (m, 6H); BC{'H} NMR (CDCl3, 150 MHz) 6 = 146.4,
139.5, 134.7, 133.9, 129.1, 128.7, 128.1, 126.5, 126.3, 126.0, 59.1, 46.5, 36.0, 28.4,
24.4, 23.9; IR (neat): v (cm™) 3067, 2965, 2102, 1448, 1381, 1183, 1087, 750, 686,
550; HRMS (ESI) (m/z): Calcd for C24H26NsNaO4S2 ([M + Nal"), 521,1288, found
521.1305.

N3

Ph

N-(3-([1,1'-biphenyl]-2-yl)-3-azidopropyl)-/V-
(phenylsulfonyl)benzenesulfonamide (20)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a colorless solid (yield 135.7 mg, 85%), mp
110 — 111 °C; 'TH NMR (600 MHz, CDCl3) § = 7.83 (d, J = 7.2 Hz, 4H), 7.55 (t, J =
7.2 Hz, 2H), 7.43 (t, J = 7.8 Hz, 4H), 7.38 — 7.34 (m, 4H), 7.33 — 7.28 (m, 2H), 7.19
(d, J=7.8 Hz, 1H), 7.14 (d, J = 7.2 Hz, 2H), 4.46 (dd, J = 9.0, 6.0 Hz, 1H), 3.61 —
3.56 (m, 1H), 3.39 — 3.34 (m, 1H), 2.08 — 1.99 (m, 2H); *C{'H} NMR (CDCl3, 150
MHz) 6 = 141.8, 139.9, 139.4, 135.7, 133.9, 130.3, 129.3, 129.1, 128.5, 128.2, 128.1,
127.5,126.4, 59.3, 46.1, 36.1; IR (neat): v (cm™) 3061, 2959, 2109, 1448, 1369, 1170,
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1084, 752, 685, 552; HRMS (ESI) (m/z): Calcd for C27H24N4NaO4S2 ([M + Na]"),
555.1131, found 555.1152.

N3

WN(SOZPMZ
cl

N-(3-azido-3-(2-chlorophenyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide (2p)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow solid (yield 95.6 mg, 65%) , mp
70 — 71 °C; '"H NMR (600 MHz, CDCl3) 6 = 7.98 (d, J = 7.8 Hz, 4H), 7.64 (t, J = 7.8
Hz, 2H), 7.54 (t, J = 7.8 Hz, 4H), 7.39 (dd, J = 7.8, 1.2 Hz, 2H), 7.35 — 7.30 (m, 1H),
7.29 —7.25 (m, 1H), 5.03 (dd, J = 8.4, 4.8 Hz, 1H), 3.87 — 3.82 (m, 1H), 3.79 — 3.74
(m, 1H), 2.20 — 2.14 (m, 1H), 2.09 — 2.03 (m, 1H); *C{'H} NMR (CDCls, 150 MHz)
0 = 139.5, 136.2, 134.0, 132.8, 129.9, 129.6, 129.2, 128.2, 127.6, 127.5, 59.7, 46.0,
35.1; IR (neat): v (cm™) 3067, 2960, 2103, 1446, 1376, 1168, 1088, 749, 551; HRMS
(ESI) (m/z): Calcd for C21H19CIN4NaO4S2 ([M + Na]"), 513.0428, found 513.0423.

N3

N(SO,Ph),

Me
N-(3-azido-3-(m-tolyl)propyl)-/V-(phenylsulfonyl)benzenesulfonamide 2q)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow oil (yield 98.7 mg, 70%); 'H
NMR (600 MHz, CDCl3) 6 = 7.97 (d, J = 8.4 Hz, 4H), 7.65 (t, J = 6.6 Hz 2H), 7.54 (t,
J=8.4 Hz, 4H), 7.28 — 7.25 (m, 1H), 7.16 (d, /= 7.8 Hz, 1H), 7.02 (d, J = 67.2 Hz,
2H), 4.40 (dd, J = 8.4, 5.4 Hz, 1H), 3.83 — 3.78 (m, 1H), 3.72 - 3.67 (m, 1H), 2.37 (s,
3H), 2.16 — 2.09 (m, 2H); *C{'H} NMR (CDCls, 150 MHz) 6 = 139.6, 138.7, 138.2,
133.9, 129.4, 129.1, 128.8, 128.2, 127.5, 123.8, 63.4, 46.3, 36.0, 21.4; IR (neat): v
(cm™) 3066, 2958, 2102, 1448, 1375, 1168, 1086, 753, 686, 551; HRMS (ESI) (m/z):
Calcd for C22H22NsNaOsS: ([M + Na]"), 493.0975, found 493.0973.
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N(SO,Ph),

Ph
N-(3-([1,1'-biphenyl]-3-yl)-3-azidopropyl)-/V-

(phenylsulfonyl)benzenesulfonamide (2r)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow oil (yield 108.6 mg, 68%); 'H
NMR (600 MHz, CDCl3) 6 = 7.96 (d, J = 7.8 Hz, 4H), 7.62 — 7.57 (m, 5H), 7.50 (t, J
= 7.8 Hz, 4H), 7.46 — 7.44 (m, 3H), 7.41 (s, 1H), 7.38 (t, /= 7.2 Hz, 1H), 7.21 (d, J =
7.2 Hz, 1H), 4.51 (dd, J = 8.4, 6.0 Hz, 1H), 3.85 — 3.80 (m, 1H), 3.75 — 3.70 (m, 1H),
2.23 —2.14 (m, 2H); BC{'H} NMR (CDCls, 150 MHz) J = 142.0, 140.5, 139.5, 138.9,
133.9, 129.4, 129.1, 128.8, 128.1, 127.6, 127.4, 127.2, 125.6, 125.5, 63.3, 46.1, 36.0;
IR (neat): v (cm™) 3064, 2962, 2099, 1447, 1372, 1165, 1085, 755, 684, 550; HRMS
(ESI) (m/z): Calcd for C27H24N4NaO4S2 ([M + Na]"), 555.1131, found 555.1140.

N3

N(SO,Ph),

F
N-(3-azido-3-(3-fluorophenyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide (2s)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow solid (yield 71.1 mg, 50%), mp
69 — 70 °C; '"H NMR (600 MHz, CDCl3) 6 = 7.98 (d, J = 7.8 Hz, 4H), 7.67 (t, J = 7.2
Hz, 2H), 7.56 (t, J = 7.8 Hz, 4H), 7.36 (q, /= 7.8 Hz, 1H), 7.06 — 7.03 (m, 1H), 7.00
(d, J=17.8 Hz, 1H), 6.91 (d, J = 9.6 Hz, 1H), 4.45 (dd, J = 9.0, 5.4 Hz, 1H), 3.82 —
3.78 (m, 1H), 3.75 — 3.71 (m, 1H), 2.13 — 2.05 (m, 2H); *C{'H} NMR (CDCl3, 150
MHz) 6 = 163.0 (d, J = 247.5 Hz), 141.0 (d, J = 6.9 Hz), 139.5, 134.0, 130.6 (d, J =
8.3 Hz), 129.2, 128.2, 122.4 (d, /=29 Hz), 115.6 (d, /= 21.0 Hz), 113.7 (d, J = 22.0
Hz), 62.7, 46.0, 36.0; '°F NMR (565 MHz, CDCl3) 6 =-111.58 —-111.62 (m, 1F); IR
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(neat): v (cm™) 3066, 2923, 2101, 1447, 1373, 1167, 1085, 752, 684, 549; HRMS
(ESI) (m/z): Calcd for C21H19FN4NaO4S2 ([M + Na]"), 497.0724, found 497.0731.

N3

N(SO,Ph),

Cl
N-(3-azido-3-(3-chlorophenyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide (2t)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow oil (yield 91.1 mg, 62%); 'H
NMR (600 MHz, CDClI3) 6 = 7.98 (d, J = 7.8 Hz, 4H), 7.67 (t, J = 7.8 Hz, 2H), 7.56 (t,
J=17.8 Hz, 4H), 7.33 — 7.30 (m, 2H), 7.17 (s, 1H), 7.12 = 7.11 (m, 1H), 4.43 (dd, J =
9.0, 5.4 Hz, 1H), 3.81 — 3.70 (m, 2H), 2.16 — 2.01 (m, 2H); *C{'H} NMR (CDCls,
150 MHz) ¢ = 140.6, 139.5, 134.9, 134.0, 130.3, 129.2, 128.8, 128.2, 126.9, 124.9,
62.7, 46.0, 36.1; IR (neat): v (cm!) 3067, 2961, 2104, 1448, 1376, 1167, 1087, 751,
686, 551; HRMS (ESI) (m/z): Calcd for C21H19CINaNaO4S2 ([M + Na]"), 513.0428,
found 513.0438.
N3

N(SO,Ph),

Br
N-(3-azido-3-(3-bromophenyl)propyl)-N-(phenylsulfonyl)benzenesulfonamide

(2u) Purification by column chromatography on silica gel (petroleum ether/ethyl
acetate = 25:1, v/v) affords the title compound as a light yellow oil (yield 96.1 mg,
60%); 'H NMR (600 MHz, CDCl3) § = 7.98 (d, J = 7.8 Hz, 4H), 7.68 (t, J = 7.2 Hz,
2H), 7.57 (t, J = 7.8 Hz, 4H), 7.48 (d, J = 7.8 Hz, 1H), 7.33 (s, 1H), 7.28 — 7.25 (m,
2H), 7.16 (d, J= 7.8 Hz, 1H), 4.42 (dd, J = 8.4, 4.8 Hz, 1H), 3.82 —3.70 (m, 2H), 2.12
—2.02 (m, 2H); *C{'H} NMR (CDCl3, 150 MHz) 6 = 140.9, 139.5, 134.1, 131.7,
130.6, 129.8, 129.2, 128.2, 125.4, 123.0, 62.6, 46.0, 36.1; IR (neat): v (cm™) 3066,
2103, 1447, 1374, 1168, 1086, 750, 685, 550; HRMS (ESI) (m/z): Calcd for
C21H19BrNaNaO4S:2 ([M + Na]"), 556.9923, found 556.9924.
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Me N3

N(SO,Ph),

Me
N-(3-azido-3-(2,5-dimethylphenyl)propyl)-/V-

(phenylsulfonyl)benzenesulfonamide (2v)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow oil (yield 78.4 mg, 54%); 'H
NMR (600 MHz, CDCls) 6 =7.96 (d, J= 7.2 Hz, 4H), 7.64 (t, J= 7.8 Hz, 2H), 7.53 (t,
J=8.4 Hz, 4H), 7.07 (d, J = 6.6 Hz, 2H), 7.04 — 7.03 (m, 1H), 4.66 (dd, J = 9.0, 4.8
Hz, 1H), 3.85 — 3.81 (m, 1H), 3.77 — 3.71 (m, 1H), 2.33 (s, 3H), 2.24 (s, 3H), 2.18 —
2.06 (m, 2H); PC{'H} NMR (CDCl3, 150 MHz) ¢ = 139.5, 136.0, 136.0, 133.9, 132.3,
130.9, 129.1, 129.0, 128.1, 126.8, 59.9, 46.4, 35.1, 21.1, 18.6; IR (neat): v (cm™") 3066,
2924, 2102, 1447, 1380, 1166, 1088, 750, 552; HRMS (ESI) (m/z): Calcd for
C23H24N4NaO4S2 ([M + Na]"), 507.1131, found 507.1102.

Me N3
N(SO,Ph),
Me Me

N-(3-azido-3-mesitylpropyl)-N-(phenylsulfonyl)benzenesulfonamide (2w)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow solid (yield 74.7 mg, 50%), mp
108 — 109 °C; '"H NMR (600 MHz, CDCl3) 6 = 7.97 (d, J = 7.2 Hz, 4H), 7.64 (t, J =
7.8 Hz, 2H), 7.53 (t, J = 7.8 Hz, 4H), 6.84 (s, 2H), 5.04 (dd, J = 10.2, 4.8 Hz, 1H),
3.91 —3.87 (m, 1H), 3.68 — 3.64 (m, 1H), 2.35 (s, 9H), 2.26 (s, 3H), 2.23 — 2.19 (m,
1H), 2.07 — 2.03 (m, 1H); *C{'H} NMR (CDCl3, 150 MHz) 6 = 139.5, 137.6, 136.4,
133.9,131.2, 129.1, 128.5, 128.1, 59.4, 46.8, 33.7, 20.7, 20.5; IR (neat): v (cm™) 3066,
2924, 2099, 1448, 1376, 1168, 1087, 753, 685, 550; HRMS (ESI) (m/z): Calcd for
C24H26N4NaO4S2 ([M + Na]"), 521.1288, found 521.1297.
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N3 Me
N(SO,Ph),

N-(3-azido-3-phenylbutyl)-V-(phenylsulfonyl)benzenesulfonamide (2x)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a light yellow oil (yield 90.3 mg, 64%); 'H
NMR (600 MHz, CDCls) 0 = 7.86 (d, J= 7.2 Hz, 4H), 7.63 (t, /= 7.2 Hz, 2H), 7.51 (t,
J="1.8 Hz, 4H), 7.42 — 7.38 (m, 2H), 7.37 — 7.37 (m, 2H), 7.32 (t, /= 7.2 Hz, 1H),
3.72 - 3.67 (m, 1H), 3.36 — 3.01 (m, 1H), 2.31 — 2.21 (m, 2H); 1.67 (s, 3H); *C{'H}
NMR (CDCls, 150 MHz) ¢ = 141.8, 139.4, 133.9, 129.1, 128.8, 128.1, 127.7, 125.4,
65.3,45.1, 41.4, 26.4; IR (neat): v (cm™) 3064, 2972, 2108, 1448, 1375, 1169, 1086,
741, 686, 550; HRMS (ESI) (m/z): Calcd for C22H22N4NaO4S2 ([M + Na]"), 493.0975,
found 493.0977.

N3 N(SO,Ph),

©/\AM9

N-(4-azido-4-phenylbutan-2-yl)-N-(phenylsulfonyl)benzenesulfonamide (2y)
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
25:1, v/v) affords the title compound as a a mixture of two diastereoisomers which is
inseparable. The ratio of the two diastereoisomers was determined by 'H NMR
spectroscopy (d.r. = 2:1). The mixture was colorless solid (yield 90.3 mg, 80%); 'H
NMR (600 MHz, CDCls) 6 = 8.06 (d, J= 7.8 Hz, 2.07H), 7.98 (d, 7.8 Hz 4H), 7.66 (t,
J =172 Hz, 3.07H), 7.67 — 7.53 (m, 6.13H), 7.39 — 7.32 (m, 4.60H), 7.18 — 7.14 (m,
3.03H), 4.42 — 4.35 (m, 0.98H), 4.35 — 4.28 (m, 2H), 2.58 — 2.53 (m, 1H), 2.47 — 2.39
(m, 0.54H), 2.10 —2.05 (m, 1H), 1.98 — 1.94 (m, 0.52H), 1.49 (d, J = 6.6 Hz, 1.64H),
1.32 (d, J = 6.6 Hz, 3H); *C{'H} NMR (CDCl3, 150 MHz) 5 = 138.7, 138.4, 133.9,
128.92, 128.87, 128.6, 128.4, 126.9, 63.3, 57.5, 41.4, 20.3; IR (neat): v (cm™) 2930,
2103, 1367, 1167, 1085, 755, 685, 554, HRMS (ESI) (m/z): Caled for
C22H22N4NaO4S2 ([M + Na]"), 493.0975, found 493.0977.
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Ph)\AN(SozPh)z

N-(3-phenyl-3-(4-phenyl-1H-1,2,3-triazol-1-yl)propyl)-/NV-
(phenylsulfonyl)benzenesulfonamide (3)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
10:1, v/v) affords the title compound as a colorless solid (yield 80.4 mg, 72%), mp
148 — 149 °C; '"H NMR (600 MHz, CDCl3) 6 = 7.86 (d, J = 7.8 Hz, 4H), 7.82 (d, J =
7.8 Hz, 2H), 7.76 (s, 1H), 7.63 (t, J= 7.2 Hz, 2H), 7.49 (t, J= 7.8 Hz, 4H), 7.40 (t, J =
7.2 Hz, 2H), 7.36 (d, J = 7.2 Hz, 3H), 7.32 (t, J = 7.2 Hz, 1H), 7.26 — 7.25 (m, 2H),
5.69 (dd, J= 9.6, 4.8 Hz, 1H), 3.81 — 3.76 (m, 1H), 3.65 — 3.60 (m, 1H), 3.07 — 3.00
(m, 1H), 2.75 — 2.70 (m, 1H); *C{'H} NMR (CDCls, 150 MHz) 6 = 147.9, 139.0,
138.1, 134.0, 130.4, 129.2, 129.1, 128.84, 128.79, 128.2, 128.1, 126.7, 125.6, 119.3,
62.2, 46.0, 35.1; IR (neat): v (cm™) 3064, 1450, 1371, 1171, 1085, 754, 687, 547;
HRMS (ESI) (m/z): Caled for C20H26N4NaO4S2 ([M + Na]"), 581.1288, found
581.1305.

NH,

Ph)\/\N(SOZPh)Z

N-(3-amino-3-phenylpropyl)-/V-(phenylsulfonyl)benzenesulfonamide (4) yellow
oil (yield 51.6 mg, 60%); 'H NMR (600 MHz, CDCl3) 6 = 7.94 (d, J = 7.8 Hz, 4H),
7.63 (t,J=7.2 Hz, 2H), 7.51 (t, J= 7.2 Hz, 4H), 7.33 (t, /= 7.2 Hz, 2H), 7.27 (t, J =
7.2 Hz, 1H), 7.21 (d, J= 7.2 Hz, 2H), 3.87 — 3.80 (m, 2H), 3.66 — 3.61 (m, 1H), 2.14
—2.00 (m, 2H), 1.54 (s, 2H); ¥C{'H} NMR (CDCls, 150 MHz) § = 145.1, 139.6,
133.8, 129.0, 128.6, 128.1, 127.3, 126.1, 53.6, 46.8, 38.8; IR (neat): v (cm™') 3064,
2923, 1448, 1373, 1167, 1086, 856, 743, 687, 551; HRMS (ESI) (m/z): Calcd for
C21H23N204S2 ([M + H]Y), 431.1094, found 431.1096.
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NE

Ph)\/\NHSOZPh

N-(3-azido-3-phenylpropyl)benzenesulfonamide (5)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
3:1, v/v) affords the title compound as a yellow oil (yield 56.9 mg, 90%); '"H NMR
(600 MHz, CDCl3) 0 = 7.87 (d, J= 7.8 Hz, 2H), 7.59 (t, J = 7.8 Hz, 1H), 7.52 (t, J =
7.2 Hz, 2H), 7.36 — 7.30 (m, 3H), 7.21 (d, J = 7.2 Hz, 2H), 5.07 (s, 1H), 4.53 (dd, J =
8.4, 6.0 Hz, 1H), 3.14 — 2.94 (m, 2H), 1.98 — 1.80 (m, 2H); *C{'H} NMR (CDCls,
150 MHz) ¢ = 139.7, 138.6, 132.7, 129.2, 128.9, 128.5, 127.0, 126.7, 63.6, 40.3, 36.0;
IR (neat): v (cm™) 3285, 3064, 2933, 2096, 1448, 1326, 1160, 1093, 755, 695; HRMS
(ESI) (m/z): Calcd for C1sH16N4NaO2S ([M + Na]"), 339.0886, found 339.0883.

N(SO,Ph),

N(SO,Ph),

N,N'-(1-(4-(tert-butyl)phenyl)butane-1,4-diyl)bis(N-
(phenylsulfonyl)benzenesulfonamide) (2d’)

Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
10:1, v/v) affords the title compound as a colorless solid (yield 36.8 mg, 16%); mp
102 — 103 °C; 'TH NMR (400 MHz, CDCl3) § = 7.91 (d, J = 7.6 Hz, 5H), 7.64 (t, J =
7.2Hz, 3H), 7.52 (t, J= 7.6 Hz, TH), 7.46 (d, J = 8.0 Hz, 4H), 7.33 (d, /= 8.0 Hz, 5H),
5.50 (d, J=17.2 Hz, 1H), 3.50 — 3.41(m, 2H), 3.28 — 3.15(m, 1H), 2.32 — 2.18(m, 1H),
1.36 (s, 9H); *C{'H} NMR (CDCl3, 150 MHz) § = 151.9, 139.4, 133.9, 131.1, 129.6,
129.1, 128.2, 125.3, 61.8, 46.7, 34.6, 33.0, 31.4; IR (neat): v (cm™") 3067, 2961, 1449,
1376, 1169, 1086, 863, 686, 551; HRMS (ESI) (m/z): Calcd for C37H3sN2NaOsS4 ([M
+ Na]"), 789.1403, found 789.1405.
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7. 'H, *C and F NNR Spectra of New Compounds
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