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General. All reactions that required anhydrous conditions were carried by standard procedures under
nitrogen atmosphere. Commercially available reagents were used as received. The solvents were
dried by distillation over the appropriate drying reagents. Infrared spectra were recorded on a
TENSOR 27 FT-IR spectrophotometer and reported in wave numbers (cm™). 'H and 3C NMR
spectra were recorded on Varian (400 MHz) spectrometer. Chemical shifts (8) are reported in ppm
relative to TMS (8 0.00) for the 'H NMR and to chloroform (8 77.0) for the '*C NMR measurements.
High resolution mass spectra were obtained on a UltiMate 3000 spectrometer. Enantiomeric excesses
were determined by HPLC analysis on Dionex UltiMate 3000 HPLC units, including the following
instruments: pump, LPG-3400SD; detector, VWD-3100; column, Daicel Chiralpak 1A, IB or IC.
Optical rotations were recorded on a Jasco DIP-1000 polarimeter. Reactions were followed with
TLC (0.254mm silica gel 60-F plates). Visualization was accomplished with UV light. Flash

chromatography separations were performed on 200-300 mesh silica gel.

General Procedure for the Bromoamination and Silylation of Allylic Alcohols.

4s, (10 mol%) NHNs NHNs
RN NsNBr, (1.2 equiv) R)\A TBSCI, imidazole oTES
CH,Cly/toluene 2:3, : CH,Cly, 25°C, 2 h :
, -35°C, 120 h Ez‘r 3Br

To a solution of allylic alcohol 1 (0.20 mmol, 1.00 equiv), catalyst 4s (14.0 mg, 0.02 mmol, 0.10
equiv) in CH,Cly/toluene (2:3, 5.0 mL) at —35 °C in dark under N, was added NN-dibromo-4-
nitrobenzenesulfonamide (86.4 mg, 0.24 mmol, 1.20 equiv). The resulting mixture was stirred at —35
°C for 120 h. The reaction was quenched with saturated Na,SO; (3.0 mL) at —35 °C and then was
warmed to 25 °C. The solution was diluted with water (3.0 mL) and extracted with CH,Cl, (3 x 6
mL). The combined extracts were washed with brine (10.0 mL), dried (Na,SO,), filtered and
concentrated in vacuo. The residue was purified by a short silica column to give a mixture of 2 and
NsNH,. To a solution of the mixture in CH,Cl, (2.0 mL) was added TBSCI (33.2 mg, 0.22 mmol)
and imidazole (15.0 mg, 0.20 mmol) at 25 °C. The resulting mixture was stirred at 25 °C for 2 h, to
the mixture was added brine (3 mL) and extracted with CH,Cl, (3 x 5 mL). The combined extracts
were dried (Na,SO,), filtered and concentrated in vacuo. The residue was purified by flash column

chromatography to yield the corresponding vicinal bromoamine 3.
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Scheme S1. Silylation of 2a.

NHNs

Ph OH TBSCI, imidazole Ph
ér CH,Cl,, 25°C, 2 h

2a
50% ee

NHNs

Br
3a

50% ee, 96% yield

OTBS

Treatment of 2a according to the general procedure (step 2) resulted in 3a in 96% yield without

change of enantiopurity. HPLC of 2a (Daicel Chiralpak IC, i-PrOH/hexane = 10/90, 1.5 mL/min,

250 nm) t; = 34.2 min (major), t, = 38.5 min (minor):
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area | Relative Height |  Amount
min mALI"min maLl %% S na
1 33772 #17 BBS 443614 50.83 52.47 na.
2 37939 597550 401.822 4917 47 53 na
Total 1215215 B45.437 100.00 100.00
500 1 14 FLRY 948 [manipulated] 431 UV_VAS_3 WVL250 nm |
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Time [min]
Integration Results
Mo. |Peak Name Retention Time Area Haight Relative Area Relative Height Amount
min maLI"min malLl % ) n.a.
1 24,159 £55.810 438.913 75.07 75.88 n.a.
2 385632 217.808 128.808 24.93 2414 M8,
Total: 87319 578,609 100,00 100.00
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Table S1. Optimization of the Bromoamination of 1a.

©/\/\

catalyst, 10 mol%,

OH Br source (1.2 equiv)

solvent (0.04 M),

NHR

OH TBSCI, imidazole

_— L

CH,Cly, 25 °C, 2 h

NHR

< OTBS
Br

1a temperature, time S2a R=Ts S3a, R=Ts
2a,R=Ns 3a,R=Ns
Catalysts: 7 Ts /
N._O
TsHN _N O\P:/O
X CO O’ OH
i N
S4da S4c S4d
entr catalyst Br/amine source (equiv) solvent temp (°C)  time (h) yield (%)? ee
1 Cinchonine NBS (1.2)/TsNH; (1.2) CH.Cl, rt 12 trace -
2 TsNBr, (1.2) CH,Cl, rt 12 46 -
3 (DHQD),PHA TsNBr, (1.2) CH,Cl, -78 64 7 5
4 (DHQD),Pyr TsNBr, (1.2) CH,ClI, -78 64 6 4
5 (DHQD),Pyr NBS (1.2)/NsNH, (1.2) CH,ClI, -78 80 8 5
6 cinchonidine NsNBr; (1.2) CH,ClI, -78 65 29 4
7 (DHQD),Pyr NsNBr; (1.2) CH,Cl, -78 65 25 11
8 (DHQ),PHAL NsNBr; (1.2) CH,Cl, -78 65 40 0
9 Sda NsNBr; (1.2) CH,Cl, -78 65 63 0
10 S4b NsNBr; (1.2) CH,ClI, -78 76 5 2
11 S4c NsNBr; (1.2) CH,ClI, -78 76 20 0
12 S4d NsNBr; (1.2) CH,ClI, -78 76 17 2
13 8d NsNBr; (1.2) CH.Cl, -78 76 50 49
14 8d NBS (1.2)/NsNH, (1.2) CH,Cl, -78 80 11 37
15 8d NsNBr; (1.2) CH,Cl, -50 76 59 47
16 4a NsNBr; (1.2) CH,ClI, -50 42 44 51
17 4a TsNBr, (1.2) CH,ClI, -50 96 30 15
18 4a NsNBr; (0.6)/NsNH, CH,ClI, -50 60 23 44
19 4a NBP (1.2)/NsNH, (1.2) CH,Cl, -50 138 27 49
20 4a DBDMH (1.2)/NsNH, CH.Cl, -50 138 Trace -
21 4a NsN'B;r;(1 .2) Toluene -40 96 Trace -
22 4a NsNBr; (1.2) Et,O -50 96 70 0
23 4a NsNBr; (1.2) CH,Cl,/toluene, 1:1 -50 138 49 57
24 4a NsNBr; (1.2) CH,Cl,/hexane, 1:1 -50 96 71 26
25 4a NsNBr; (1.2) CHCI3/CICH,CH,CI, -50 98 61 46
26 4a NsNBr; (1.2) CH,Cly/toluene, 1:2 -50 138 36 41
27 4a NsNBr; (1.2) CH,Cl,/toluene, 2:1 -50 138 37 54
28 4a NsNBr; (1.2) CH,Cl,/toluene, 2:3 -50 75 24 59
29 4a NsNBr; (1.2) CH,Cl,/toluene, 2:3 -40 96 59 63
30 4a NsNBr; (1.2) CH,Cl/toluene, 2:3 -30 72 53 47
31 4s NsNBr; (1.2) CH,Cl,/toluene, 2:3 -40 96 67 90
32 4s NsNBr; (1.2) CH,Cl,/toluene, 2:3 -35 120 64 86¢

@ Reactions were carried out with 1a (0.20 mmol), catalyst (0.02 mmol) and bromine source (equiv), amine source (equiv)

in solvent (0.04 M) in the absence of light. * Isolated yield by two steps. ¢ The concentration is 0.1 M.
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(IR,2R)-N-(-2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-phenylpropyl)-4-

NHNs

I OTBS

O m

r

nitrobenzenesulfonamide (3a)

White solide, [a]20 D —51.9 (¢ 1.0, CHCl;, 91% ee); IR (KBr): 3297, 2928, 1606, 1348, 1310, 1012,

836 cm'; 'HNMR (400 MHz, ) § 8.15 (d, J = 8.5 Hz, 2H), 7.80 (d, J = 8.5 Hz, 2H), 7.18-7.21 (m,

S5H), 6.68 (d, J=7.2 Hz, 1H), 4.97 (dd, J = 6.8, 4.0 Hz, 1H), 4.20 (s, 1H), 3.81 (d, J= 11.2 Hz, 1H),

3.52(dd, J=11.2, 5.6 Hz, 1H), 0.98 (s, 9H), 0.11 (s, 3H), 0.10 (s, 3H); '3C NMR (100 MHz, CDCls)

0 149.6, 146.3, 136.3, 128.4, 128.4, 128.2, 127.3, 123.8, 64.2, 61.3, 54.8, 25.7, 18.1, -5.56, —5.61;

HRMS (ESI) caled for C;1H,9BrN,OsSSiNa m/z [M + Na]*: 551.0642, found: 551.0655; HPLC

(Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 250 nm) t; = 17.2 min (major), t, = 20.3

min (minor).

swoa-B 1% FERT #68 [manipulated] 553 UV_VI5_2 WVL 230 nm |
Ju 11-17.245
1 f\
| 1
__ 1000 1 12-19.772
= 4 ( | r
= | | f\
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o) \ ]
£ 5004 | 1 [
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| |
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-zm-il L T T ¥ T T ] T T T T T T’ T ¥ T 1
0.0 25 5.0 75 10.0 12.5 150 175 200 25 237
Time [min]
Resuilts
Mo, |Peak Name Ratenticn Time Area Haight Relative Area Ralatrve Height Amount
min mAL*min mall ¥ ¥ n.a
1 17 245 861876 1243 837 50.75 §7.20 na
2 18.772 803527 830 809 4825 42.80 na.
Total: 1665.503 2174.646 100.00 100.00
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] 1< 17.245
1000 -
500
1 2= 20325
ol | . L.fl"-\._l
-200 y
00 50 10.0 150 200 251

min mAL"min mAL % % n.a.
: 17.245 728940 1181.208 8548 9579 ne.
2 20325 34.547 5 452 4.21 na.
Total: 763.537 1233077 100.00 100.00
250 - ! [ FEN7 #225 [manipulated] 896-3 UV_VI5_2 WVL:230 nm
] 1= 15999

(2 - 18.080

" 250 264
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Integration Results
Mo Peak Mame Retention Timea Araa Height Relative Area Relative Height | Amount
min mAL*min maL % % n.a,
1 16.840 34311 85172 517 £.40 n.a.
2 198.080 628.310 852,434 84.83 83,60 n.a,
Taotal: 663.622 1017.606 100.00 100.00
NHNs
Y~ "OTBS
Br
F

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(4-fluorophenyl)propyl)-4-

nitrobenzenesulfonamide (3b)

White solide, [a]20 D —21.8 (c 0.45, CHCI;, 88% ee); IR (KBr): 3130, 1607, 1401, 1167, 1092, 838,

cnr'; THNMR (400 MHz, CDCL3) § 8.19 (d, J = 8.6 Hz, 1H), 7.85 (d, J = 8.6 Hz, 2H), 7.22-7.19 (m,

2H), 6.93-6.89 (m, 2H), 6.68 (d, J = 6.9 Hz, 1H), 4.95-4.93 (m, 1H), 4.16 (s, 1H), 3.79-3.76 (m, 1H),

3.49-3.45 (m, 1H), 0.98 (s, 9H), 0.09 (s, 3H), 0.07 (s, 3H); 13C NMR (100 MHz, CDCl3) § 162.4 (d, J

=247.0 Hz), 149.7, 146.1, 132.2, 129.0, 128.7 (d, J = 88.0 Hz), 123.9, 115.3 (d, J = 21.0 Hz), 64.0,

60.2, 54.9, 25.7, 18.0, =5.6; HRMS (ESI) calcd for C,;H,3BrFN,OsSSiNa m/z [M + Na]*: 569.0548,

found: 569.0557, HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 230 nm) t; = 13.3

min, (major), t, = 15.1 min (minor).

160 8 P HLAE #183 4F UV_VIS_2 WVL230 nm
] (1= 13,074
] 'FII (214732
e . |! | II \
%‘ 100 ([ /\
| 4 | | |
[ d [ | ]\
18 ] [ ] |
IE 1 [ [ |
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< I
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g—— 1.7 4 i el ‘\-.|-. e — —
-20- T v —T — T — 7 —— — =
0.0 20 4.0 6.0 8.0 100 12.0 14.0 16.0 18.5
Time [min]
Integration Results
MNo. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mALl"min maALl o % na
1 13.074 £3.586 134 780 50.42 52.77 na |
2 14.732 £2.547 120.847 49.58 47.23 na.
Total: 126.142 255.427 100.00 100.00
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3 1-13332
A
= 1 [\
4 I
z | .
E, 1 [
- ]
g 500 |
8 4 [\
: |
b 2-15.140
4 = . — SRR S S I Y oA =
. ‘m = r T T T T T T T T T T T 1
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Time [min]
In Results
No. |Peak Mame Retention Time Arga Haeight Relative Area | Relative Height | Amount
min mALl*min mALl % % na
1 13,333 424 038 $61.309 §3.88 2407 na
Z 15.140 27.172 60.562 6.02 5.83 n.a
Total: 451.210 1021.8T1 100.00 100.00
NHNs
Y~ ~OTBS
Br
Cl

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(4-chlorophenyl)propyl)-4-
nitrobenzenesulfonamide (3¢)

White solide, [a]20 D —35.0 (¢ 2.5, CHCl;, 93% ee), IR (KBr): 3296, 2927, 1607, 1532, 1349, 1311,
1014, 837 cm!; 'THNMR (400 MHz, CDCl3) 8 8.21 (d, J = 8.2 Hz, 2H), 7.85 (d, J = 8.4 Hz, 2H), 7.2-
7.18 (m, 4H), 6.63 (d, /= 7.2 Hz, 1H), 4.91 (dd, J= 6.8, 4.0 Hz, 1H), 4.14 (s, 1H), 3.79 (d, J=11.3
Hz, 1H), 3.50 (dd, J=11.2, 6.0 Hz, 1H), 0.97 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H). 3.CNMR (100 MHz,
CDCl,) 6 149.8, 146.18, 135.2, 134.5, 128.7, 128.3, 124.0, 64.2, 60.7, 54.4, 25.7, 18.1, =5.5, —5.6;
HRMS (ESI) calcd for C,;H,3BrCIN,OsSSiNa m/z [M + Na]*: 585.0252, found: 585.0257, HPLC
(Daicel Chiralpak IC,i-PrOH/hexane = 8/92, 1.0 mL/min, 254 nm) t; = 12.3 min (major), t, = 14.0

min (minor).
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700., 1 VI HERY #182 [manipulated] 1391 UV_VIS_3 WWL:254 nm_
B00 - II:II-!IHZ (2~ 14,082
1 | | Inl
| |
5 I [ 1
E 400 [ | |
8 ] I| I| | |I
| | |
200 Il .
[ | 1
g |I 1I'I. ||J I'|
4 |
0- S . - S—
-1m:l ¥ L T T L ¥ T ¥ T ¥ T T J T ¥ T ¥ T 1
0.0 20 40 6.0 B0 10.0 12.0 140 16.0 184
Time [min]
Integration Results
Mo, |Peak Name Ratantion Time Araa Haight Relative Area Raetative Height Amount
min mAL*min maLl ] %o na
1 12432 297214 583 T30 5048 50.83 na
2 14.082 281.758 574.245 49, 4917 n.g
Total: 588.973 1167.975 100.00 100.00
& i1 - 12367
=375
1 I
« 250 || ||
| | |
125 Il l'.
1 n )ll l\\ 12 = 14.032
o i ~ i
o - - - )
00 25 5.0 T5 10.0 12.5 15.0 17.5 201
Time [min]
Integration Results
Mo Peak Mame Retention Time Area Haight Relative Area | Relative Height | Amount
min mALl*min mALl % % na,
1 12.357 188.127 448.T0S 96 46 §6.28 n.a.
2 14.032 8.802 17.320 354 372 n.a.
Total: 195.020 466.024 100.00 100.00
NHNs
Y ~OTBS
Br Br

N-(2-Bromo-1-(4-bromophenyl)-3-((fert-butyldimethylsilyl)oxy)propyl)-4-

nitrobenzenesulfonamide (3d)

White solide , [0]20 D —32.7 (c 2.5, CHCls, 90% ee); IR (KBr): 3440, 2925, 1736, 1624, 1532, 1463,
1166 cm''; 'THNMR (400 MHz, CDCls) & 8.22 (d, J = 8.6 Hz, 2H), 7.85 (d, J = 8.6 Hz, 2H), 7.39 (d,

J=8.1Hz, 2H), 7.11 (d, J = 8.1 Hz, 2H), 6.63 (d, J= 7.0 Hz, 1H), 4.90 (dd, J = 6.4, 4.4 Hz, 1H),

4.14 (s, 1H), 3.81 (d, J= 11.3 Hz, 1H), 3.51 (dd, J = 11.2, 6.0 Hz, 1H), 0.97 (s, 9H), 0.10 (s, 3H),
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0.09 (s, 3H); *C NMR (100 MHz, CDCls) & 149.7, 146.0, 135.7, 131.6, 128.9, 128.3, 124.0, 122.5,
64.1, 60.9, 54.2, 25.7, 18.1, =5.5, —=5.6; HRMS (ESI) calcd for C,;HpsBr,N,OsSSiNa m/z [M + Na]™:
628.9747, found: 628.9753; HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 214

nm) t; = 12.4 min (major), t, = 14.1 min (minor).

— B 1 TEAT #145 manipulated) 128-2-4-or UV_VIS_1 WVL:214 nm
1000
g 750
] (112632, 14340
25&—:
ol _}‘JI\— S S P— ;/I_ e —— ——
-Em:l""l""'l"'I""I"" YT T | A R T [Ty EE B (e S T3 |
0.0 2.5 5.0 7.5 10.0 125 15.0 7.5 2000 2.3
Time [min)
No. Peak Name Retention Time Area Height Relatrve Area Relative Height Amount
min mAL"min mAL % %% n.a.
L 12632 155.105 350,803 4983 5240 | na |
2 14.340 155.626 318,694 50.07 47.60 na.
Total: 310.631 680,406 100.00 100.00
— W I EERT #173 manipulated) B6-3 UV_VIS_1 WVL 214 nm
2000 i\ 1.12474
g5 1600+ |
£ |
E 1000 | ]
g 500 - II
2-14.13
o — — = - —\-l—/ —
-m_ T T T T T T 1
0.0 £0 10.0 150 200 254
Timse [min]
No.  |Peak Mame Rstention Time Arsn Haight Relative Area Relative Height | Amount
min maLl"min maLl Yo % fn.a.
1 12,474 912,600 1942 628 8477 54 82 na
2 14.174 50.724 106.195 5.23 5.18 n.a.
Total: a70.324 2048.820 100.00 100.00
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NHNs
: OoTBS

wm
=

FsC

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(4-(trifluoromethyl)phenyl)propyl)-4-

nitrobenzenesulfonamide (3e)

White solide, [a]20 D —30.3 (c 0.5, CHCl;, 92% ee); IR (KBr): 3343, 2928, 1613, 1533, 1466, 1417,

1167, 1129 cm™'; 'H NMR (400 MHz, CDCl;) 8 8.20 (d, J = 8.7 Hz, 2H), 7.86 (d, J = 8.7 Hz, 2H),

7.51 (d, J = 8.0 Hz, 2H), 7.38 (d, J = 7.9 Hz, 2H), 6.77 (d, J = 7.4 Hz, 1H), 5.00 (dd, J= 7.2, 4.4 Hz,

1H), 4.18 (dd, J = 3.6, 2.4 Hz, 1H), 3.79 (dd, J = 11.2, 2.4 Hz, 1H), 3.50 (dd, J = 11.2, 6.0 Hz, 1H),

0.98 (s, 9H), 0.11 (s, 3H), 0.10 (s, 3H); '*C NMR (100 MHz, CDCl3) & 149.8, 145.9, 140.7, 130.7 (q,

J=32Hz), 128.3, 127.8, 125.5, 125.4 (q, J = 3.5 Hz), 124.0, 64.1, 60.9, 53.9, 25.7, 18.0, 5.5, -5.6.

HRMS (ESI) caled for CHpsBrFsN,OsSSiNa m/z [M + Na]*: 619.0516, found: 619.0528; HPLC

(Daicel Chiralpak IA, i-PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 14.0 min, (major), t, = 17.4

min (minor).

3 15 AT #2009 [manipulated] 140-1-Z-1a UV_VIS_4a WVL 270 nm
00 -
i1-14399
r
1
(l |2~ 17 657
[ '
200| [ |
=3 | |
< [ | |
8 [ [
5 [ | ,
2 100 |
i 1
: | |
4l |I II
0":— P ————— - i — S— —_ -J'-.I ! e
5“ T T T T T T — T T T
0.0 25 5.0 7.5 10.0 125 15.0 17.5 200 229
Time [min]
|Integration Results
Mo Feak Name Retention Time Area Height Relatve Area Relative Height | Amount
min mAL"min maALU ] o n.a,
1 14,388 122 441 278884 49 84 53.51 n.ae.
2 17657 124.193 242.303 50.38 45.40 na
Total: 246,634 521.167 100.00 100.00
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M H R 217 [manipulated)

1800 - B6-5 UvV_VIs 4 WWVL-Z27T0 nm
4 1= 14015
1
1500 - (1
5! i | |
£ 1000- R
g |
: R
g ] | |I
o I !
| |
| I"x (2 - 17 482
— = N V.. S |
200 - . : . . . |
0.0 25 50 7.5 0.0 125 15.0 i7.5 20.0)
Time [min]
Integration Results
MNe Peaak Name Retention Time Area Heught Relative Area Relative Height Amount
min mAL" min malLl % % na
1 14015 TB6.866 1657 364 §6.77 §5.88 n.8 |
2 17.482 34 TTE T1.153 4.23 4.12 n.a
Total: B821.645 1728.517 100.00 100.00
NHNs
" oTBS
Br
H5;C

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(p-tolyl)propyl)-4-nitrobenzenesulfonamide (3f)

White solide, [a]20 D —15.0 (¢ 1.2, CHCl;, 72% ee) IR (KBr): 3130, 1633, 1531, 1350, 1257, 1166,

1092. 836 cm™'; '"HNMR (400 MHz, CDCly) § 8.13 (d, J = 8.4 Hz, 2H), 7.79 (d, J = 8.4 Hz, 2H),

6.96-6.89 (m, 4H), 6.61 (d, J = 7.5 Hz, 1H), 4.92 (dd, J = 4.0, 2.8 Hz, 1H), 4.19 (s, 1H), 3.82 (d, J =

11.0 Hz, 1H), 3.51 (dd, J = 11.2, 6.0 Hz, 1H), 2.27 (s, 3H), 0.97 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H);
3CNMR (100 MHz, CDCly) & 149.5, 146.3, 138.3, 133.2, 129.0, 128.2, 127.3, 123.7, 64.2, 61.0,

55.1, 25.7, 21.0, 18.1, —5.5, —5.6. HRMS (ESI) calecdfor Cy,H3;BrN,OsSSiNa m/z [M + Na]":

565.0799, found: 565.0808; HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 214

nm) t; = 16.3 min (major), t, = 20.1 min (minor).
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_ W NN #142 manipulated)

— 128-1-4ch3 Uv_VIS_1WvL214nm |
1 i1 - 18,207
] |
I
1500 ||'i 2- 19824
3 ]
= { I
1000 | I
E ‘ | [
[ |
1 | |
2 500 l | |
4 | ! | II
1 || | I' | \l\‘
ol J F —== o S 1 u : e
-200 - T T T ] ! ] g 3 ! o
0.0 5.0 10.0 15.0 20.0 25.0 300 5.0 3.1
Time [min]
Resuilts
Mo, |Peak Name Retention Time Area Haight Relative Area Relative Height Armournt
min mAL*min maL % ] n.a.
L 16.207 1006 870 1822077 | 5019 5664 na
2 18.824 1002 335 1304 088 48.81 43.36 na.
Total: 2012.305 3217.065 100.00 100.00
800 1-16.382
. ] f\
=] ] [
E oo |
g [ |
4 11
200 [\
] || I'h 2 - 20,182
"7 | F— - _— — — _4..-'| - L -..f"f;\h,—-_ —
-100. . . , p— ==
(1] 50 10.0 150 20.0 246
Tirme [min}
Integration Results
Mo, |Paak Mame Retantion Time Araa Height Relative Araa Relatrve Height Armownt
min mAL*min mAL % % na.
1 16.382 313.227 575.318 85.79 85.80 na.
] 20,182 51.872 B6.6594 14.21 13.10 na.
Total: 365.009 662.011 100.00 100.00
NHNs
Cl
¢~ ~OTBS
Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(3-chlorophenyl)propyl)-4-

nitrobenzenesulfonamide (3g)

Light yellow oil, [a]20 D —22.4 (¢ 2.6, CHCl;, 95% ee); IR (KBr): 3295, 2929, 1730, 1532, 1350,
1168, 1091 cm''; "THNMR (400 MHz, CDCls) 6 8.17 (d, J = 8.1 Hz, 2H), 7.81 (d, J = 8.2 Hz, 2H),

7.19-7.1 (m, 4H), 6.63 (d, /= 7.0 Hz, 1H), 4.94 (s, 1H), 4.17 (s, 1H), 3.80 (d, J=11.0 Hz, 1H), 3.51

(dd, J = 112, 6.0 Hz, 1H), 0.90 (s, 9H), 0.11 (s, 3H), 0.10 (s, 3H); 3C NMR (100MHz, CDCL;) &
149.7, 146.0, 138.2, 134.4, 129.7, 128.5, 128.1, 127.5, 125.7, 123.9, 64.1, 60.5, 54.2, 25.7, 18.0, -5.6,
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—5.7. HRMS (ESI) caled for C,;H,sBrCIN,OsSSiNa m/z [M + Na]*: 585.0252, found: 585.0261;

HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 11.8 min (major), t, =

13.9 min (minor).

1400 M I EERT #152 jmaniputated] 130-3-2-3cl UV_VIS_4 WVL 270 nm
1-1.707
000 f (£ - 13.740
2 1 | |I| \
e | l| | I|
500 | | [ |I
_ ‘ r
B \
|
o e A
‘m ~r T T T T T ¥ T ’ X ¥ T T ¥ T | T |
00 2.5 5.0 7.5 10.0 12.5 15.0 17.5 206
Time [min]
No. |Peak Name Ratenticn Time Area Haight Relative Area Redative Height Amourt
min mAL"min maLl % % na
] 1L707 465818 1156.908 49.90 £3.10 na.
2 13.740 486,877 1021.763 50.01 48.90 na
Total: 931.495 2178.669 100.00 100.00
m_j Hl = 11.76%
[\
g 3754 | '|
g 250 J| |||
b I
E 125 | \
1 |
x J N\ e -
‘1m : T T T T T T T T T T T T T T T T T T hJ
0.0 25 5.0 75 10.0 125 15.0 17.5 18.5
Time [min]
Results
Mo Feak Mame Retention Time Area Haight Relative Area | Relative Height | Amount
min mAL*min mALl % % n.a.
1 11.785 211.888 502758 g7.42 g7.38 na
2 13.857 5.817 13.661 2.58 265 na
Total: 217.505 516.420 100.00 100.00
NHNs
Br
Y~ ~OTBS
Br

N-(2-Bromo-1-(3-bromophenyl)-3-((zert-butyldimethylsilyl)oxy)propyl)-4-

nitrobenzenesulfonamide (3h)
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White solide, [a]20 D —28.5 (¢ 2.7, CHCI3, 91% ee); IR (KBr): 3129, 1605, 1257, 1167, 838, 782,

739, 687 cm'; '"HNMR (400 MHz, CDCls) § 8.17 (d, J = 7.4 Hz, 2H), 7.80 (d, J = 8.1 Hz, 2H), 7.20

(m, 4H), 6.60 (d, J = 6.6 Hz, 1H), 4.92 (d, J = 4.3 Hz, 1H), 4.16 (s, 1H), 3.80 (d, J = 11.2 Hz, 1H),

3.50 (dd, J = 11.2, 6.0 Hz, 1H), 0.98 (s, 9H), 0.11 (s, 3H), 0.10 (s, 3H); *CNMR (100 MHz, CDCls)
5 149.8, 146.1, 138.4, 131.5, 130.5, 130.0, 128.1, 126.3, 123.9, 122.6, 64.2, 60.5, 54.1, 25.7, 18.1, —

5.5, =5.6. HRMS (ESI) calcd for C,;H,5Br,N,O5SSiNa m/z [M + Na]™: 628.9747, found: 628.9766;

HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 230 nm) t; = 12.2 min (major), t, =

14.2 min (minor).

1000 -1 P EEAY #147 [manipulated) 128-4 UV VIS 2 WVL:230 nm
] ,I' T1Z5E8 o 14809
800 | ||| Jrll
. -
=]
< 600 ] I |
s ] | | | '.
400 - | ' '
] ' |
| ]
200~ || || |
|
II 1
4 I 1
0] A __m'[ _I'.'a._T_.a' _E.\___-___ —
! 1.m - r T ¥ L] T T T T 1
0.0 50 10.0 15.0 200 255
Time [min]
Integration Results
Mo, |Peak Name Retention Time Arga Haight Relative Area Ralatve Height Amount
i mALI*min ALl ] % na.
1 12.524 463579 897881 49,88 50.77 na
2 14 699 486.157 870.618 50.14 48.23 na
Total 920,736 1768.499 100.00 100.00
4
500 r.||1 - 11.765
I\
2 3754 i I|
E |
§ 200- B
o 1 |
1 J '.
125 [
3 | A
|
o] J N\ e -
=100 5:. !
0.0 25 50 75 10.0 125 15.0 175 18.5
Time [min]
Integration Results
Mo, |Peak Mame Retention Time Area Height Relative Area Relative Height | Amount
min mALI"min maL % . na.
] 12232 863217 6548 | 9495 | ne
2 14.232 19.486 46.032 4.51 505 na
Total: 432.558 911.249 100.00 100.00

S15



NHNs

HsC Y~ OTBS

Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(m-tolyl)propyl)-4-nitrobenzenesulfonamide (3i)
White solide, [a]20 D —21.6 (¢ 1.0, CHCl;, 82% ee); IR (KBr): 3129, 1610, 1531, 1351, 1167, 1095,
839 cm’!; 'HNMR (400 MHz, CDCl;) 6 8.09 (d, J= 8.2 Hz, 2H), 7.79 (d, J = 8.3 Hz, 2H), 7.05-6.91
(m, 4H), 6.69 (d, J= 7.6 Hz, 1H), 4.93 (s, 1H), 4.19 (s, 1H), 3.79 (d, J = 9.3 Hz, 1H), 3.50 (dd, J =
11.2, 6.0 Hz,1H), 2.16 (s, 3H), 0.89 (s, 9H), 0.09 (s, 3H), 0.07 (s, 3H); *CNMR (100 MHz, CDCl;) §
149.4, 148.9, 146.2, 137.8, 135.9, 128.9, 128.1, 128.0, 124.5, 123.5, 64.1, 60.9, 55.0, 25.6, 21.1, 18.0,
-5.6, =5.7; HRMS (ESI) calcd for C,,H3,BrN,OsSSiNa m/z [M + Na]*: 565.0799, found: 565.0801;
HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 254 nm) t; = 15.4 min (major), t, =

17.8 min (minor).

am--,j’!’-' TE Y #2068 [manipulated] 1283 I ﬂ?_ﬁ'u’s’j’ﬁ'r’['zéi'ﬁhi_ ‘
fl
|I: 12-17.7158
500-| [ |
5 | [
= E | I
% | 11 | !|
g ‘] .
s | | | | |
2004 | | |
i | | [ |
| | | |
[ |
] | \ | \
o S - - _— E—— '\\_'_i . S —— {
|
100 . _ —
0.0 5.0 10.0 15.0 200 24.7|
Time [_|T||I1]
Results
Mo.  |Pesak Name Retantion Time Arga Height Relative Area Relative Haight Amount
min mAL*min mal) % % na
1 15515 3868 540 754 005 4954 54.02 na
2 17.716 387.440 B41.704 50.08 45 08 n.a.
Total: 773.000 1305710 100.00 100.00

Si6



—_ B (5 LAY #20a [manipulaied] 45-1 UV_VIS_3 WVL 254 nm
i1- 15499
600 I
= ] [
E 400 | II
o] : |
| & | f I|
g 200 .
{ ] | 1
: | [2-17.899
0 S S i — = —hr "..__l. |7 . e
100-- — : — . SR— S SN — — ; |
0o 2.5 50 T.5 10.0 125 15.0 175 20.0 232
Time [min]
[ Results
Na, |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAL"min malLl . | i | n.a.
1 15489 335 281 832804 | 80,78 80.78 ne.
2 17.899 34.295 84.207 924 9.22 na
Total: ITAaTe G97.100 100.00 100.00
NHNs
H3CO
3 <~ SOTBS
Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(3-methoxyphenyl)propyl)-4-
nitrobenzenesulfonamide (3j)

Colourless oil, [a] 20 D —22.2 (¢ 2.4, CHCl;, 90% ee); IR (KBr): 3453, 2928, 1604, 1349, 1258,
1165, 1092 cm™'; "THNMR (400 MHz, CDCls) 6 8.12 (d, J = 8.1 Hz, 2H), 7.80 (d, J = 8.2 Hz, 2H),
7.10 (t, J = 8.0 Hz, 1H), 6.77-6.64 (m, 4H), 4.94 (d, /= 4.0 Hz, 1H), 4.20 (s, 1H), 3.83 (d, /=112
Hz, 1H), 3.67 (s, 3H), 3.52 (dd, J = 11.2, 6.0 Hz, 1H), 0.96 (s, 9H), 0.10 (s, 3H), 0.08 (s, 3H); 13C
NMR (100 MHz, CDCl3) 8 159.4, 149.5, 146.2, 137.6, 129.4, 128.1, 123.7, 119.7, 113.3, 113.2, 64.2,
61.0, 55.0, 54.8, 25.7, 18.0, —5.6, —5.7. HRMS (ESI) calcd for C;,H3,BrN,OSSiNa m/z [M + Na]™:
581.0748, found: 581.0731; HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 10/90, 1.5mL/min, 270

nm) t; = 18.2 min (major), t, = 22.2 min (minor).
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— N 5 H A #183 [manipulated) 130-1-1A UV_VIS_4 WVL 270 nm
] 1-14.007
] || 2+ 15 198
| |-
gnm- || I| |
P ] l |
5 1 1
g 500: | || f I|
LHE
.y 5
00 2's 50 75 100 125 18.0 175 200 233
Time [min]
Mo, |Peak Nama Ratantion Time Araa Haight Relative Area Relatrva Haight Armaunt
min mALl*min maLl % % na.
1 14007 473 857 1327.324 48.96 5172 na
2 15.198 535235 1238.033 51, 48.28 na
Total: 1009.083 2566.357 100.00 100.00
500 T 15 H A #164 [maniputated] 89-3 UV _VIS_4 WVL:270 nm
j2- 15815
750| P
s 1 I
E 500-| [|
g |
g 250 |II
| - 18,
G |
-100-. - :
0.0 5.0 10.0 150 200 '255
Time [min]
Integration Results
No. |Peak Mame Retention Time Area Height Relative Area | Relative Height | Amount
min mAL"min mall % T n.a.
1 14 5882 18.268 51410 518 a1 na
2 15.815 335.427 T76.848 894.84 83.78 na.
Total: 353,693 B828.356 100.00 100.00
OTBS

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(3,5-dimethylphenyl)propyl)-4-
nitrobenzenesulfonamide (3k)

Yellow solide, [a]20 D —17.7 (¢ 0.7, CHCIs, 72% ee) IR (KBr): 3361, 2972, 1068, 1532, 1348, 1165,
952 cm’!; 'TH NMR (400 MHz, CDCls) 6 8.13 (d, J = 8.6 Hz, 2H), 7.80 (d, J = 8.6 Hz, 2H), 6.82 (s,
1H), 6.72 (d, J = 12.5 Hz, 2H), 6.62 (d, J= 7.7 Hz, 1H), 4.88 (dd, J = 7.4, 4.1 Hz, 1H), 4.17 (s, 1H),
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3.82 (m, 1H), 3.53 (dd, J = 11.2, 5.4 Hz, 1H), 2.17 (s, 3H), 2.13 (s, 3H), 0.98 (s, 9H), 0.11 (s, 3H),
0.09 (s, 3H); 3C NMR (100 MHz, CDCl;) & 149.5, 146.4, 137.9, 136.1, 129.8, 128.2, 125.2, 123.5,
64.3,61.4, 54.7, 25.7, 21.1, 18.1, =5.7; HRMS (ESI) calcd for C,3H33BrN,O5SSiNa m/z [M + Na]™:
579.0955, found: 579.0954; HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 270

nm) t; = 15.1 min (major), t, = 16.9 min (minor).

1000 - N I H N #227 [manipulated] 140-3 UV_VIS_4 WVL 270 nm
¥ 1= 15,249
|
0 | | |’I' 2-16.940
| R |' I lli
% 00 - | ] I
[ | | ||
g | ]|
3 ] [ |I|
1 |
200 ‘ | '
| '\ \
0- = . ,_.___J." . e, N
100
0.0 25 50 7.5 10.0 125 150 178 200 224
Time [min]
MNo. |Psak Name Retantion Tme Area Haight Relative Area Relative Height Amsourit
i mAL*min ALl % % N
1 15.249 457844 805090 49.55 53,68 na
2 16.840 466228 781701 50.45 46.34 na
Total: 924.072 1686.791 100.00 100.00
BT : ;
400 1 I TERT 8226 [manipulated] g7-1 UV VI5_4 WVL 270 nm
- 1 - 15157
. il
] /|
600 - ] |\
E 0. | ||
g 200- ' ||
al |I 12 = 16,9480
1 f
X - AN
160 -
0.0 25 50 75 10.0 125 150 175 200 220
Time [mir]
Mo, |Peak Name Retention Time: Arsa Height Relatve Area Relative Height | Amount
min maALl*min maLl | % na.
1 15157 366.950 726788 88.08 §7.13 na
2 16.840 59.342 107.360 13.92 12.87 na.
Total: 426.292 B34.156 100.00 100.00
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N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(3,5-dichlorophenyl)propyl)-4-
nitrobenzenesulfonamide (31)

White solide, [a]20 D -9.2 (¢ 2.8, CHCl3, 95% ee), IR (KBr): 3442, 2927, 1609, 1532, 1468, 1350,
1168, 1092 cm™'; 'THNMR (400 MHz, CDCl3) 6 8.23 (d, J = 8.4 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H),
7.24 (s, 1H), 7.07 (s, 2H), 6.59 (d, J= 7.0 Hz, 1H), 4.89 (dd, J = 6.4, 4.0 Hz, 1H), 4.14-4.09 (m, 1H),
3.80 (d, J =10.5 Hz, 1H), 3.50 (dd, J = 11.2, 6.0 Hz, 1H), 0.98 (s, 9H), 0.12 (s, 3H), 0.10 (s, 3H);
BCNMR (100 MHz, CDCls) & 149.9, 145.9, 139.6, 135.2, 128.5, 128.2, 126.1, 124.0, 64.2, 60.1,
53.6,25.7, 18.1, 5.6, —5.7; HRMS (ESI) calcd for C,;H»7BrCl,N,OsSSiNa m/z [M + Na]*: 618.9863,
found: 618.9850; HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 254 nm) t; = 8.7

min (major), t, = 10.4 min (minor).

200 B 1 H B #157 [manipulated) 130-4 UV_WVIS_3WVL254 nm |
! 1 - 8,740
600 - |
| I /2 - 10,407
[
1 I-
=1 1 | I
T 400+ | ([
B 1 | |
g | [ [
{ [ | |1
E 2060 4 | | ]
o 1 | : | {
| | !
- S
D-: — —— _‘I - \ 'I :" —_
S e — — - . _— 'h-l — - - — _— — — ——— —
_]{I}.:I_1 — ——— —————— — T T ———— =T
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 1$1§
Time [min] |
Integration Results
Mo, |Pesak Mame Retention Time Area Height Relative Area | Relative Height | Amount
min mAL*min maLl b % n.a
1 B.740 183.737 861,004 4982 53168 na
F 10.407 186.524 564.088 50.38 46,04 na.
Total: 370261 1225.002 100.00 100.00
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1600 N B H AT #1868 [manipulated) fg-2 Uv_VIS_3 WAL:254 nm
| 1-B724
] A
S ) I
E: q 1 | |
I,E,. 000 ] [ I.
| & i | |
I® ] |
-E 500 4 II [
5; ] | A
| | | 1
ol B S . ST - - o, A
200 _"_ : ; : , - |
0.0 20 4.0 60 B.O 10.0 12.0 14.0 1680 17.6
Time [min]
[ Results
Mo, |Peak Mame Retanticn Time Araa Haight Relative Area Relatrve Haight Asrsonirit
min mAL" min mAL Y % na.
1 8.724 386.027 1387.302 87.38 87.48 na.
2 10.457 10.587 36.180 281 2.54 na.
Total: 406.624 1423482 100.00 100.00

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(3,5-difluorophenyl)propyl)-4-
nitrobenzenesulfonamide (3m)

Light yellow oil, [a]20 D —18.0 (¢ 2.3, CHCl;, 88% ee), IR (KBr): 3298, 2925, 1601, 1532, 1352,
1169, 994 cm™!'; '"H NMR (400 MHz, CDCl;) 6 8.25 (d, J = 8.5 Hz, 2H), 7.90 (d, J = 8.6 Hz, 2H),
6.69-6.80 (m, 4H), 4.92 (d, J = 3.7 Hz, 1H), 4.15 (s, 1H), 3.80 (d, J=11.3 Hz, 1H), 3.52 (dd, J =
11.3, 6.0 Hz, 1H), 0.97 (s, 9H), 0.11 (s, 3H), 0.09 (s, 3H); '*C NMR (100 MHz, CDCl;) 4 162.8 (dd,
J=250.0, 10.0 Hz), 149.9, 145.9, 140.7 (t, J = 8.6 Hz), 128.3, 124.0, 110.5 (dd, J = 24.2, 4.5 Hz),
1039 (t, J = 24.7 Hz), 64.1, 60.4, 53.7, 25.7, 18.0, -5.6, —5.7. HRMS (ESI) caled for
C,1H7BrF,N,05SSiNa m/z [M + Na]*: 587.0454, found: 587.0452; HPLC (Daicel Chiralpak IC, i-

PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 8.7 min (major), t, = 9.7 min (minor).
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500 - ] |EH: K #208 [manipulated) 140-2 UV_VIS_4 WVL:Z70 nm
i1-8815
400 - |2-8.732
(.
£ 1
aar I\ |1|
‘ | | |
100 - | | II
I| ll\j \
n_ ./"u I — \ﬁ_ e _'-""'"-\"-‘.._‘ ==
-50- e Ty o —— — — —T— — T r _F e
0.0 20 4.0 6.0 aD 10.0 120 14.0 16.0 18.4
Time [min]
Integration Results
Mo, |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAL*min mALl % . na.
1 815 132 837 414418 50.96 52.27 na.
2 8.732 127.926 378.485 45, 47.73 n.a.
Total 260.863 792.914 100.00 100.00
E— 5 5T N w229 [manipulated] 57-3 UV_VI5_4 WVL-270 nm
] 1-8.732
2000 - f
c \
: |
E, I
g 1000
g _ |
1 .l j2-9724
0. .
gL ——————— — — — — =
0.0 20 4.0 B0 ] 10.0 120 136
Time [min]
Integration Results
Mo, |Peak Mame Retanticn Time Araa Haight Relative Area Relatrve Height Asrsonirit
min mAL*min mALl % % na.
1 8.732 8378 8334 na.
2 8.724 41.858 149,828 6.24 6.66 na
Total: 670.544 2245009 100.00 100.00
NHNs
Cl
;7 "OTBS
cl Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(3,4-dichlorophenyl)propyl)-4-
nitrobenzenesulfonamide (3n)

White solide, [a]20 D —35.0 (¢ 0.4, CHCl;, 92% ee); IR (KBr): 3301, 2927, 1607, 1532, 1350, 1168,
1092, 837 cm’'; '"H NMR (400 MHz, CDCl;) & 8.23 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H),
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7.36-7.34 (m, 2H), 7.11 (d, J = 8.1 Hz, 1H), 6.61 (d, J= 7.0 Hz, 1H), 4.89 (dd, J = 4.4, 2.8 Hz, 1H),

4.13 (d, J = 2.4 Hz, 1H), 3.82-3.79 (m, 1H), 3.50 (dd, J = 11.2, 6.0 Hz, 1H), 0.97 (s, 9H), 0.11 (s,

3H), 0.10 (s, 3H); '3C NMR (100 MHz, CDCl3) & 149.9, 145.9, 136.7, 132.8, 130.4, 129.4, 128.2,

126.8, 124.0, 64.2, 60.2, 53.9, 25.7, 17.9, 5.5, —=5.6. HRMS (ESI) calcd for C,;H,7BrCI,N,05SSiNa

m/z [M + Na]*: 618.9863, found: 618.9875; HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 8/92, 1.0

mL/min, 270 nm) t; = 13.9 min (major), t, = 15.8 min (minor).

— S V5 H AT @220 [manipulated) 140-4-ia UV_VIS_4 WVL 270 nm
] i1« 14 057
m' |J| 2-15.915
] ) |
%- 75| | | |~
8 200 | I | |
§ : i ‘
125 , | ! ]
: r \ I|I| |II
[y | ——— _|_.l'J b I"~._ — P
.1,;'@:. . . . . . : __|
0.0 50 7.5 10.0 125 15.0 175 200 231
Time [min]
|Integration Results
Mo. |Peak Mame Retention Time Arga Height Ralative Area | Relative Height | Amount
min mAL*min malLl ) % n.a.
1 14,057 236,168 555 614 51.01 5474 na
2 15815 208.371 450332 4899 4526 na.
Total: 445,539 1014.946 100.00 100.00
12003 /5 FEAY #221 [manipulated] o7-2-la UV_VIS_4 WVL-270 nm
4 (1-13.057
1000 |
|
E ] i
§ 500+ | |
1 A
] ||
|
" N\ jaem
-EDU :- T T T T 1
0.0 50 10.0 15.0 20.0 24 8
Time [min]
Integration Results
Mo, |Peak Mame Retanticn Time Araa Haight Relative Area Relatrve Height Asrsonirit
min mAL*min mALl % % n.a.
1 13.957 423782 1045.179 95.90 98.03 na
2 15.874 18.137 43.170 4.10 387 na
Total: 441.029 1088.340 100.00 100.00
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Cl  NHNs

-~ >0TBS
Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(2-chlorophenyl)propyl)-4-
nitrobenzenesulfonamide (30)

White solide; [a]20 D —34.5 (¢ 0.6, CHCl;, 83% ee); IR (KBr): 3320, 2927, 1607, 1532, 1351, 1168,
1098 cm'; 'THNMR (400 MHz, CDCl;) 8 8.26 (d, J = 8.2 Hz, 2H), 7.94 (d, J = 8.0 Hz, 2H), 7.49 (s,
1H), 7.32-7.18 (m, 4H), 5.19 (s, 1H), 4.29 (s, 1H), 3.83 (d, J = 11.6 Hz, 1H), 3.68 (d, J = 11.4 Hz,
1H), 1.00 (s, 9H), 0.13 (s, 3H), 0.10 (s, 3H); 3CNMR (100MHz, CDCl;) & 149.8, 146.1, 145.8,
135.5, 132.3,129.9, 129.7, 128.4, 127.2, 123.9, 64.6, 60.6, 50.6, 25.7, 18.1, =5.6, —5.7; HRMS (ESI)
caled for C,; HpsBrCIN,OsSSiNa m/z [M + Na]*: 585.0252, found: 585.0257; HPLC (Daicel
Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 214 nm) t; = 17.2 min (major), t, = 22.7 min

(minor).
[ 1000 3 P4 EERY #155 [manipulated) 1302 UV_VIS_TWVLZ14 nm
800 -
%' 600
g
&
E 400 -
'E 1 B1s
| -17.81
2004 | 2 -23.307
] .'I \ f
o . o L R e e e _|,z; e .."._I..\_.,
1"m -r.— — Pm—— T— — |_ — = = — — — = — —
0.0 5.0 100 150 200 250 28.3
Time [min]
Integration Results
Mo, |Pesak MName Ratenticn Time Araa Haight Relative Area Ralative Height Amount
min mAL*min mAlL o %o na.
1 17.815 118.883 2002337 50.57 5568 na
2 23.307 116.278 150 458 49.43 44 32 na
Total: 235.261 350,833 100.00 100.00
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o 15 FERT #203 [maniputated] 931 UV_VIS_1WVLZ14 nm

BO0-

g
X

Absorbance [mAL|
i
(=]
1=
i

I 1
1 | 12« 22740
04 | | - A . S e
B 1ﬂ|:| Tty ¥ — s e ——y
0o 50 10.0 150 200 250 0o 50 40.0 450 474
Time [min]
Integration Results
No. |Peak Name Retention Time Arga Haight Relative Area | Relative Haight | Amount
min mALI"min maLl . . n.a
1 17.240 389872 588 539 9142 82.76 na
< 22.740 36,600 52.199 B.58 7.24 n.a.
Total: 426.471 T20.738 10:0.00 100.00
CH3; NHNs

-~ >0TBS
Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(o-tolyl)propyl)-4-nitrobenzenesulfonamide (3p)

White solide, [a]20 D —15.9 (¢ 1.6, CHCl;, 46% ee) IR (KBr): 3447, 2926, 1609, 1532, 1463, 1351,
1311 cm!'; 'THNMR (400 MHz, CDCl;) 6 8.14 (d, J = 8.6 Hz, 2H), 7.74 (d, J = 8.6 Hz, 2H), 7.14 (m,
4H), 6.97 (d, /= 5.5 Hz, 1H), 5.13 (t, J = 4.2 Hz, 1H), 4.03-3.96 (m, 2H), 3.72 (dd, J=11.6, 3.5 Hz,
1H), 2.36 (s, 3H), 1.00 (s, 9H), 0.15 (s, 3H), 0.12 (s, 3H); 3CNMR (100 MHz, CDCl3) & 149.5,
146.5, 135.65, 135.2, 130.8, 128.2, 128.1, 126.7, 126.2, 123.7, 64.9, 59.9, 51.8, 25.7, 19.1, 18.1, =5.6;
HRMS (ESI) caled for CyH3BrN,OsSSiNa m/z [M + Na]™: 565.0799, found: 565.0797; HPLC
(Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 13.3 min (major), t, = 15.1

min (minor).
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1000 - ; 1% H: A2 #158 [manipulated] &0-1 UV _WIS_4 WVL:270 nm
] i1-12.882
800 f"l 2+ 14367
; J | p
600 ! ||
J [ | | |
— ] | \
4'.'!0: | \ | |
| 1Nk
zm" l \
1 |
o] R S N . "
qoolbo S -
0.0 20 40 60 B0 100 120 14.0 16.0 166
Tirme [rmin]
No. Paak Mame Ratention Time Ateas Haight Relative Ares Raslative Haight | Amount
min mAL*min maLl . ] % n.a.
1 12,682 403515 885,952 49,86 52,61 na.
2 14.357 405,761 T98.062 50.14 47.39 n.a.
Total: 809277 1684.014 100.00 100.00
500 - = RN #1867 [manipulated) B5-4 UV_VIS_4 WVL 270 nm
1 (1-13.348
400
F %0 ||
£ 2001 |
E 4 l 12+ 15148
1001 I
rSL'i—- r ) T T T T T T 1
0.0 50 10.0 15.0 200 250 2TA
Time [min]
No.  |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAL"min mALl % % n.s
1 13,349 204.316 458.526 73.14 71532 ne
- 15.148 75.018 150.608 26.86 2468 na |
Totai: 279.332 610,136 100.00 100.00
NHNs
¢~ "OTBS
Br

N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-(naphthalen-2-yl)propyl)-4-
nitrobenzenesulfonamide (3q)

White solide, [a]20 D —36.0 (c 1.0, CHCls, 79% ee), IR (KBr): 3290, 2928, 1728, 1606, 1531, 1348,
1167, 1091 cm''; "THNMR (400 MHz, CDCls) 8 7.94 (d, J = 8.5 Hz, 2H), 7.75 (d, J = 8.5 Hz, 2H),
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7.68-7.59 (m, 4H), 7.47-7.45 (m, 2H), 7.29 (d, J = 8.2 Hz, 1H), 6.78 (d, J = 7.4 Hz, 1H), 5.14-5.12

(m, 1H), 4.30 (s, 1H), 3.85 (dd, J = 11.2, 2.2 Hz, 1H), 3.56 (dd, J = 11.2, 6.0 Hz, 1H), 1.01 (s, 9H),

0.12 (s, 3H), 0.11 (s, 3H); *CNMR (100 MHz, CDCl;) & 149.3, 146.1, 133.4, 132.8, 132.6, 128.2,

128.1, 127.6, 127.5, 127.1, 126.7, 126.6, 124.7, 123.6, 64.3, 61.4, 54.7, 25.7, 18.1, 5.5, —5.6;

HRMS (ESI) calcdforC,sH3BrN,OsSSiNa m/z [M + Na]*: 601.0799, found: 601.0792, HPLC

(Daicel Chiralpak IC, i-PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 16.5 min (major), t, = 21.1

min (minor).

300, 14 HE A #160 [manipulated) 1332 UV_VIS_4 WVL270 nm
- 16,382
||'|
gzm' r \ |'|1|2 - 20.757
E | [
E | | | 1
g 100 - | | [
4 | Il II |III
1 | |
oq I ' ¥,
-50 - F— P s ] = o
0.0 50 10.0 15.0 20.0 24.2
Time [min} |
Integration Results
Mo, |Pesak Name Retention Time Arga Height Relative Area Relative Height | Amount
min mAL"min mALl S b na.
1 16.382 144745 | 251456 5062 SE6A4T n.a
2 20.757 141.215 183.758 48.38 4353 na.
Total: 285.960 445.253 100.00 100.00
350 W N #171 [manipulated) B84 UV VIS _4 WVL:2T0 nm
] i1~ 16585
300 - ﬂl
s [
2 200- | |
| ||
_ I
100 [ ]
I| \ 2-21.16%
1 A —— -, — ¥ o S — P— L ;
-m X r gy T T - —— —
0.0 50 10.0 15.0 20.0 26.0
Tiame [min]
Integration Results
No. |Peak Name Retention Time Area Height Felative Area | Relative Height | Amount
_min mALI*min mALU % b na
1 16.565 186.584 2812 B8N §1.02 na.
2 21,185 23.405 32.382 10.69 588 na.
Total: 218.999 360.504 100.00 100.00
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1) 4s (10 mol%), NsNBr, (1.2 equiv), NHNs NHNs

— CH,Cl,/toluene 2:3, -35 °C, 120 h :
F’h/_\_OHz) TBSCI, imidazole, CH,Cly, rt. 20 TN OTBS, Ph” Y~ "OTBS
63% yield Br Br
1Ir 3r 3a
59% ee
3r:3a=6:1

The absolute configuration of 3r was not determined. Compounds 3r and 3a have similar polarity,
which could not be separated by column chromatography.
N-(2-Bromo-3-((tert-butyldimethylsilyl)oxy)-1-phenylpropyl)-4-nitrobenzenesulfonamide (3r)
'"H NMR (400 MHz, CDCl;) 3 8.05 (d, J = 8.4 Hz, 2H), 7.71 (d, J = 8.5 Hz, 2H), 7.18-7.03 (m, 5H),
5.93 (d,J=7.6 Hz, 1H), 5.03 (d, /= 4.8 Hz, 1H), 4.14-4.01 (m, 2H), 3.83-3.75 (m, 2H), 0.95 (s, 9H),
0.11 (s, 6H); 3C NMR (100 MHz, CDCl3) & 149.5, 146.2, 136.2, 128.2, 128.1, 127.4, 123.7, 58.3,
57.2,25.8, 18.1, -5.46, -5.49; HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 8/92, 1.0 mL/min, 254

nm) t; = 12.5 min (major), t, = 21.8 min (minor).

'! VRN 8248 [manipulaied] roa <N - L UV WIS 3 WL 254 e
700 3 TT=TTET
1l

'.'5: |I| 13- 1419
[l
% 1

el

6 A 7N bt L - EE—
} Iﬂn o 5 50 TE T 128 1m0 175 'JI:; (] 21.4|
3a (IA): ! Tirrss frnin]
O 3 i+ FEAY @247 [manipulated) 135-2-1A UY WIS 3 WWVL 254 nm
... 1 11- 15148 o7
3 1 3 - 13,509
E 1000 4
8 ] ‘j\ 4 -20.174
o -
‘3 i
2 ]
s < “-\_ e e | T T | T
2:"} o Y r ] ¥ T T ¥ T T ¥ T T ™ T T T T v T T T T T |
0.0 25 50 75 10.0 12.5 15.0 17.5 200 229
Time [mi] '
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mALFmin mALl b % n.a
1 11.149 446,707 1460305 25.87 31.62 n.a
2 11.907 439 439 1338.019 2545 28.067 na
3 13.599 437,034 1152 070 2531 24 84 n.a.
4 20.174 403 4484 GGB.E13 2337 14 48 na
Total: 1726.624 4619.007 100.00 100.00
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o 9 A EEAY #243 [manipulated] 983 UV_VIS_3 W\VL:254 nm
= ] 12 - 12.524
g o
] ]

7 4 - 24774
é o4 -~ lI/L\I
0.0 50 10.0 15.0 20.0 250 30.4
Time [min]
Integration Results
Mo.  |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAL min mAL % % n.a.
1 11.724 46 290 151,816 B.28 934 na
2 12524 378,763 1173.081 B7.79 72.20 na
3 13.682 35 048 120,384 B.27 7.41 na
4 21.774 98 671 179.558 1766 11.05 na.
Total: 558.771 1624.840 100.00 100.00
Br nOTBS
. . NHN
WO optimal conditions S K5COg, nOTBS
o AC
NsHN >+ hoTBs N 1h N
Br
1s’ n= 1 . . ' - i . 0,
1t n=2 3s, n =1, yield: 59%; regioisomer: 2:1 3s’, n =1, yield: 94%

44% ee, major isomer. 3t', n =2, yield: 95%

3t, n = 2, yield: 61%; regioisomer: 5:1
52% ee, major isomer.

The absolute configuration of 3s, 3t were not determined, the ratio of the regioisomers of 3s and 3t is
2:1 and 5:1, respectively.6 Which have similar polarity and are difficult to be separated by column
chromatography. To gain pure NMR, further cyclization were performed smoothly.

HPLC of 3s: Daicel Chiralpak 1A, i-PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 12.2 min (major),

t, = 14.1 min (minor).

220 1 1 11| #38 [manipulaied] 162-2-2 UV_VIS_4 WVL 270 nm
3-12509
A
I\ 4-14732
= (| \
|1 |
E [ il
| ] .
|8 100 | | [ |
I | | I ]
% ( ! A
: {1-9.824 211900 a," \
: R e
-zu ] T £ T ! T § ¥ T ¥ T ¥ T L T T S |
0.0 20 4.0 6.0 8.0 100 12.0 14.0 B0 173
Time [min]
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MNo.  |Paak Mame Retention Time Area Haight Relative Area Relative Height Amount
min mALI*min mALl %% % na.

1 8624 4.021 17.887 313 454 na
2 11.940 3624 14.128 2.74 3.62 n.a.
3 12,595 59 559 181.783 46.31 4518 na.
4 14.732 61,515 168.245 47.83 4264 n.a.
Total: 12B.619 389.853 100.00 100,00

e B} 15 FERY #250 [manipulated] 103-2 UV_VIS_4 WVL:270 nm

] 13- 12207
1000

|ﬂ|

|

Absorbance [mAL

500 |
] 14 - 14,080
] 1 -8.399 211848 |
'D: JlllLf\_ 2% L»"nl\l ey | - S
-200 T T =T LA s SN IS ST /AL BN 1A O] OSSN SN TN Ak UM AR i e T L Ty T
0.0 25 50 T8 10.0 125 15.0 175 19.8
Tim [min]
Ma. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min maLl"min maL e Y n.a.
1 8,369 45,348 196,128 818 10.53 na
2 11.548 45,849 176.651 B.28 947 n.a.
3 12.207 333.401 1127.873 80.25 60.48 n.a.
4 14.080 128.847 364 184 23.289 18.53 n.a.
Total: 553.347 1864.834 100.00 100.00

HPLC of 3t: Daicel Chiralpak 1A, i-PrOH/hexane = 8/92, 1.0 mL/min, 270 nm) t; = 12.2 min (major),

t, = 14.1 min (minor).

| B 1] #47 [manipulated) 3 UV WIS 3 WWL:254 nm

250 - 1 -10. E?

. 18~ 1,707
- 200 4 rl |l\
2 ] [l || (08 1seee
8 i
é o ] ql \
LR AVAUAWAN
ﬂ_- L. P— B _,_\_,___JL Il\_r‘ll_ _r_,.- I|___ |
‘50 # 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
0.0 20 4.0 6.0 80 10.0 12.0 14.0 16.0 18.0 16.8
Tume [min]
I Results
Ma.  |Peak Mame Retention Time Arsa Height Relative Area | Relative Height | Amount
min maLl"min maL Yo S n.a.

1 10.632 60.480 228.904 28.80 3408 n.a.
2 11.707 60.624 209.758 28.87 i na
3 14.082 44748 124,304 21.31 18.50 n.a.
4 15.649 44.152 109.008 21.02 16.22 n.8.
Total: 210.003 671.972 100.00 100.00
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1100 - VI FERT #251 [manipulated] 1033 UV_VIS_3 WVL:254 nm
1000 i1 - 10.582
\
= TED !
= |
E ] |
& s00 | I
E - | |
[l jz-162¢
a ] i |3 - 13,965
< 250 | N n 4~ 15416
] | ) i1 R i)
| ] I| .I I-, f I'. / l'-.
0 ] I i - i — '% l-':l—';fﬁ."-'_"‘-- J-"'I- —.'\']"'- —-Jl b .
-1ﬂﬂ : T T T T T T T L T T T 1
0.0 25 5.0 7.5 10.0 12.5 165.0 17.5 19.7|
Time [min]
Integration Results
Mg, |Peak Name Retention Tme Area Height Relative Area Relative Height Arnount
min mAL*min mALl % % n.a
1 10.582 244610 847 737 51,38 56.76 na.
2 11.824 78.830 288,032 16.13 17.13 n.a
3 13.985 78.871 246237 16.77 14.75 n.a
4 15416 74535 189.781 15.73 11.37 na.
Total: 4T6.247 1669.797 100.00 100.00

2-(((tert-Butyldimethylsilyl)oxy)methyl)-1-((4-nitrophenyl)sulfonyl)aziridine (3s’)

Light yellow oil; '"H NMR (400 MHz, CDCls) & 8.37 (d, J = 8.6 Hz, 2H), 8.16 (d, J = 8.6 Hz, 2H),

3.79 (dd, J = 11.6, 3.0 Hz, 1H), 3.56 (dd, J = 7.6, 5.6 Hz, 1H), 3.09-3.03 (m, 1H), 2.76 (d, J= 7.2 Hz,

1H), 2.32 (d, J = 4.5 Hz, 1H), 0.78 (s, 9H), -0.04 (s, 3H), -0.05 (s, 3H); 3C NMR (100 MHz, CDCl;)

o 150.5, 144.0, 129.2, 124.2, 61.9, 41.8, 30.9, 25.6, 18.2, -5.5,-5.6; HRMS (ESI) calcd for

C15sH24N,05SSiNa m/z [M + Na]*: 395.1067, found: 395.1064.
2-(2-((tert-Butyldimethylsilyl)oxy)ethyl)-1-((4-nitrophenyl)sulfonyl)aziridine (3t')

White solide; 'TH NMR (400 MHz, CDCl;) 4 8.38 (d, J = 8.4 Hz, 2H), 8.16 (d, J = 8.2 Hz, 2H), 3.63-

3.58 (m, 1H), 3.54-3.50 (m, 1H), 3.03-3.05 (m, 1H), 2.77 (d, J = 7.0 Hz, 1H), 2.23 (d, J = 4.4 Hz,

1H), 1.80-1.75 (m, 1H), 1.63-1.56 (m, 1H), 0.86 (s, 9H), 0.01 (s, 6H); 13C NMR (100 MHz, CDCl;) &

150.5, 144.0, 129.2, 124.2, 60.1, 39.0, 34.4, 34.3, 25.8, 18.1, -5.4, -5.5; HRMS (ESI) calcd for

C16H26N205SSiNa m/z [M + Na]*: 409.1224, found: 409.1235.

Catalysts 4a,! 41! 4n,! 40,2 4p,! 8a,3 8b, 8¢,* 8d,2 S4a,> S4b,% are known compounds, all catalysts

were synthesized according to the report procedure.!->¢
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White solide, [a]20 D —65.3 (¢ 1.0, CHCl;); IR (KBr): 3441, 2926, 1623. 1510, 1261, 1165, 1030
cm’l; 'TH NMR (400 MHz, CDCls) 6 9.30 (s, 1H), 8.27(s, 2H), 7.89-7.87 (m, 3H), 7.50-7.28 (m, 4H),
7.10 (s, 1H), 5.91(s, 1H), 5.57-5.51 (m, 1H), 4.87-4.83 (m, 2H), 4.12-3.88 (m, 3H), 3.25-2.86 (m,
3H), 2.52-2.40 (m, 2H), 2.15 (s, 1H),2.03 (s, 1H), 1.58-1.50 (m, 3H), 1.26-1.25 (m, 2H), 0.92 (s, 1H);
13C NMR (100 MHz, CDCl5) 8 181.8, 157.4, 147.1, 144.4, 140.4, 134.4, 133.2, 131.3, 129.9, 128.1,
126.9, 126.5, 125.3, 125.2, 122.8, 121.6, 114.6, 102.1, 60.2, 55.4, 54.8, 41.1, 38.8, 27.3, 27.0, 20.9,
14.0. HRMS (ESI) calcd for C3;H3,N4OS m/z [M + H]": 473.2370, found: 473.2379.

White solide, [a]20 D —99.2 (¢, 1.0 CHCIy); IR (KBr): 3436, 2926, 1734, 1622, 1348, 1166, 1086,
1032 cm'; '"H NMR (400 MHz, CDCls) 6 9.08 (s, 1H), 8.34 (s, 2H), 7.88 (d, J = 9.2 Hz, 1H), 7.21
(m, 6H), 5.92 (s, 1H), 5.54-5.46 (m, 1H), 4.85-4.79 (m, 2H), 3.85 (s, 3H), 3.28-3.14 (m, 2H), 3.00-
2.94 (m, 2H), 2.59-2.52 (m, 2H), 2.15 (s, 1H), 1.96 (s, 3H), 1.59-1.50 (m, 3H), 1.24-1.19 (m, 1H),
0.88-0.85 (m, 1H); '3C NMR (100 MHz, CDCls) 3 180.8, 157.3, 147.1, 144.1, 140.0, 135.7, 134.9,
131.9, 131.0, 130.9, 127.6, 127.3, 126.3, 121.5, 114.6, 102.0, 55.4, 54.5, 53.3, 41.0, 38.5, 26.8, 24.9,
17.4. HRMS (ESI) calcd for C,3H33N40S m/z [M + H]*: 473.2370, found: 473.2381.

White solide, [0]20 D —111.9 (¢, 1.0 CHCLy); IR (KBr): 3442, 2926, 1622. 1511, 1262, 1166, 1031
cnr'; 'H NMR (400 MHz, CDCls) § 8.62-8.48 (m, 3H), 7.96 (d, J = 9.1 Hz, 1H), 7.35-7.25 (m, 5H),
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5.95 (s, 1H), 5.64-5.55 (m, 1H), 4.94-4.90 (m, 2H), 4.33(s, 1H), 3.94 (s, 3H), 3.34-3.06 (m, 3H), 2.64
(s, 2H), 2.43 (s, 2H), 2.27 (s, 1H), 1.66-1.62 (m, 3H), 1.31-1.23 (m, 2H), 1.04 (s, 3H). '*C NMR (100
MHz, CDCl;) 6 181.3, 157.5, 147.2, 144.3, 140.9, 140.1, 134.0, 131.9, 131.2, 129.1, 128.0, 126.5,
121.7, 114.9, 102.1, 61.1, 60.3, 55.5, 54.7, 40.9, 38.7, 27.0, 26.9, 25.2, 24.0, 14.0. HRMS (ESI)
calcd for Cy9H35N4OS m/z [M + H]*: 487.2526, found: 487.2532.

White solide, [2]20 D —128.7 (¢, 1.0 CHCls); IR (KBr): 3422, 2926, 1735, 1622, 1512, 1262, 1084,
1031 enr'; '"H NMR (400 MHz, CDCls) § 8.51 (s, 1H), 8.16 (s, 1H), 7.89 (d, J = 8.5 Hz, 1H), 7.9-
7.16 (m, 6H), 5.73 (s, 1H), 5.53-5.50 (m, 1H), 4.85-4.80 (m, 2H), 4.02-4.04(m, 1H), 3.85 (m, 3H),
3.16-2.98 (m, 4H), 2.56-2.50 (m, 2H), 2.17 (s, 1H), 1.95 (s, 2H), 1.57 (s, 3H), 1.22-0.94 (m, 6H); 13C
NMR (100 MHz, CDCLy) & 181.6, 157.4, 147.2, 145.9, 144.4, 140.5, 133.9, 132.0, 131.9, 131.3,
128.5, 128.3, 126.5, 121.6, 114.6, 102.2, 60.2, 56.3, 55.5, 55.0, 40.9, 39.0, 27.9, 27.4, 27.0, 26.8,
23.3,22.8, 14.0. HRMS (ESI) calcd for C30H3gN;OSNa m/z [M + Na]*: 523.2513, found: 523.2502.

White solide, [a]20 D —81.0 (¢, 1.0 CHCIl;); IR (KBr): 3447, 2925, 1624, 1511, 1470, 1262, 1031
cml; TH NMR (400 MHz, CDCls) 6 8.99 (s, 1H), 8.53 (s, 1H), 7.98 (d, J=9.1 Hz, 1H), 7.79 (s, IH),
7.62 (d, J=17.6 Hz, 1H), 7.40-7.16 (m, 5H), 5.95 (s, 1H), 5.66-5.57 (m, 1H), 4.97-4.92 (m, 2H), 3.95
(s, 3H), 3.45-3.11 (m, 3H), 2.68 (d, J = 7.6 Hz, 2H), 2.30 (s, 1H), 1.99 (s, 1H), 1.69-1.64 (m, 3H),
1.37-1.25 (m, 1H), 1.01-0.98 (m, 1H); '*C NMR (100 MHz, CDCl;) & 181.2, 157.7, 147.4, 144.6,
139.9, 135.0, 131.4, 129.9, 129.7, 128.0, 127.5, 127.1, 126.5, 121.8, 115.1, 102.1, 60.2, 55.6, 54.7,
41.1, 38.6, 27.5, 27.0, 26.9; HRMS (ESI) calcd for C,7H30CIN4OSNa m/z [M + H]": 493.1823, found:
493.1821.
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White solide, [a]20 D —86.9 (¢, 1.0 CHCl;); IR (KBr): 3440, 2924, 1737, 1623, 1510, 1466, 1381,
1228, 1166 cm™'; '"H NMR (400 MHz, CDCl;) & 8.66-8.53 (m, 2H), 7.91 (d, J = 8.9 Hz, 1H), 7.44-
6.8 (m, 5H), 5.78-5.57 (m, 2H), 4.88-4.84 (m, 2H), 4.13-3.97 (m, 4H), 3.14-3.03 (m, 2H), 2.72-2.63
(m, 2H), 2.33-2.03 (m, 9H), 1.65-1.61 (m, 3H), 1.26-1.22 (m, 2H), 0.97 (s, 1H); 3C NMR (100 MHz,
CDCl) 6 180.6, 170.9, 157.4, 147.1, 144.3, 140.9, 137.3, 136.9, 133.3, 131.9, 131.8, 128.7, 128.5,
128.4, 128.2, 114.3, 102.2, 60.1, 55.5, 40.9, 39.2, 27.7, 27.0, 20.8, 18.1, 17.6, 14.0; HRMS (ESI)
calcd for CyoH35N4OS m/z [M + H]*: 487.2526, found: 487.2524.

White solide, [¢]20 D —58.1 (¢, 1.0 CHCly); IR (KBr): 3439, 2961, 1622, 1511, 1263, 1083, 1032
em'; 'TH NMR (400 MHz, CDCl3) § 8.76-8.66 (m, 1H), 7.98-7.93 (m, 2H), 7.38-7.22 (m, 5H), 7.03
(d, J=7.5 Hz, 2H), 6.80 (d, J = 7.5 Hz, 1H), 6.48 (s, 1H), 5.94 (s, 1H), 5.66-5.56 (m, 1H), 4.90-4.85
(m, 1H), 3.99 (s, 6H), 3.22-3.18 (m, 2H), 2.96-2.61 (m, 3H), 1.60-1.16 (m, 16H); *C NMR (100
MHz, CDCly) § 181.2, 157.7, 147.8, 147.5, 147.1, 144.4, 141.0, 140.1, 132.3, 131.2, 129.7, 128.7,
124.1, 123.9, 123.5, 122.6, 121.9, 118.7, 118.4, 114.3, 102.4, 61.2, 55.7, 40.9, 39.3, 28.6, 28.2, 27.8,
25.0, 24.8, 24.5, 24.3, 22.3; HRMS (ESI) caled for C3;HisN,OS m/z [M + HJ: 543.3152, found:
543.3154.
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White solide, [a]20 D —100.4 (¢, 2.6 CHCIl;); IR (KBr): 3258, 2925, 1736, 1621, 1510, 1228, 1084,
1031 cm™!'; 'TH NMR (400 MHz, CDCls) 6 8.85 (s, 1H), 8.33 (s, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.26-
6.98 (m, 5H), 5.57-5.49 (m, 1H), 4.86-4.80 (m, 2H), 4.00-3.86 (m, 3H), 3.23-2.94 (m, 3H), 2.53 (s,
2H), 2.26-2.15 (m, 4H), 2.07-1.94 (m, 4H), 1.55 (m, 3H), 1.19-1.16 (m, 2H), 0.88-078 (m, 2H); '*C
NMR (100 MHz, CDCl;) & 181.1, 157.5, 147.3, 144.4, 140.6, 137.6, 135.1, 132.9, 132.0, 131.7,
131.3, 127.6, 127.3, 114.6, 102.2, 60.3, 55.5, 55.0, 41.1, 39.0, 27.4, 27.1, 21.0, 17.5, 14.1; HRMS
(ESI) caled for Co9oH35N4OS m/z [M + H]*: 487.2526, found: 487.2536.

White solide, [a]20 D —104.2 (¢, 2.3 CHCIs); IR (KBr): 3278, 2936, 1619, 1510, 1209, 1166, 1033
cml; "TH NMR (400 MHz, CDCl;) 6 8.57-8.39 (m, 2H), 7.97-7.93 (m, 2H), 7.38 (s, 3H), 6.43 (s, 2H),
6.2 (s, 1H), 5.63-5.32 (m, 2), 4.95 (s, 2H), 4.10 (s, 3H), 3.96 (s, 3H), 3.78 (s, 3H), 3.47 (s, 1H), 3.24
(s, 1H), 2.78 (s, 2H), 2.36 (s, 1H), 2.03-1.72 (m, 2H), 1.80 (m, 2H), 1.39-1.26 (m, 2H), 1.02 (s, 1H);
13C NMR (100 MHz, CDCls) 8 181.0, 158.9, 157.6, 153.9, 147.2, 144.3, 139.3, 131.0, 128.0, 127.5,
121.8,119.3, 115.2, 103.7, 102.3, 98.8, 60.1, 55.5, 55.2, 55.1, 54.3, 41.1, 38.1, 26.9, 26.3, 24.8, 23.4;
HRMS (ESI) calcd for Cy90H35N403S m/z [M + H]™: 519.2424, found: 519.2538.

White solide, [0]20 D —83.4 (c, 4.6 CHCly); IR (KBr): 3238, 2927, 1733, 1621, 1528, 1228, 1167,
1098 cm'; 'H NMR (400 MHz, CDCl3) § 8.57 (s, 1H), 7.98 (d, J=9.1 Hz, 1H), 7.82 (s, 1H), 7.64 (d,
J =182 Hz, 1H), 7.44-7.34 (m, 3H), 7.19 (d, J = 8.2 Hz, 1H), 6.09 (s, 1H), 5.64-5.58 (m, 1H), 4.99-
4.93 (m, 2H), 4.12-4.08 (m,1H), 4.06 (s, 2H),3.96 (s, 2H), 3.40 (s, 2H), 3.19-3.13 (m, 1H), 2.72 (s,
2H), 2.31 (s, 1H), 2.02 (d, J = 10.2 Hz, 1H), 1.70 (s, 2H), 1.37-1.23 (m, 2H), 0.97 (s, 1H); 3C NMR
(101 MHz, CDCL3) § 181.2, 157.7, 147.2, 144.34 (s), 139.5, 134.0, 131.8, 131.2, 130.0, 129.3, 128.5,
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127.9, 127.1, 121.8, 115.2, 102.1, 60.2, 55.5, 54.5, 41.1, 38.3, 26.8, 26.6, 24.9, 24.0, 14.0; HRMS
(ESI) calced for Cy7H9CILN4OS m/z [M + H]*™: 527.1434, found: 527.1423.

White solide, [0]20 D —173.7 (¢, 1.0 CHCLy); IR (KBr): 3235, 2926, 1732, 1620, 1527, 1166, 1099
emr'; TH NMR (400 MHz, CDCLy) § 9.44 (s, 1H), 8.40 (s, 2H), 7.96 (d, J = 9.2 Hz, 1H), 7.85-7.25 (m,
12H), 7.08 (s, 1H), 6.09 (s, 1H), 5.64-5.55 (m, 1H), 4.93-4.89 (m, 2H), 4.12-4.10 (q, 1H), 3.94 (s,
3H), 3.49 (s, 1H), 3.21 (s, 1H), 2.90 (s, 1H), 2.66 (d, J = 9.1 Hz, 2H), 2.23-2.15 (m, 2H), 1.63-1.58
(m, 2H), 1.29-1.23 (m, 2H), 0.92-0.85 (m, 2H); 3C NMR (100 MHz, CDCl;) § 180.2, 157.7, 147.4,
144.6, 142.9, 140.5, 134.0, 138.4, 131.5, 128.8, 127.7, 127.1, 123.7, 122.8, 121.8, 114.8, 102.3, 60.3,
55.7, 54.9, 41.6, 38.9, 27.6, 27.4, 27.2, 25.4, 21.0, 15.4, 14.1; HRMS (ESI) calcd for C3oH3oN4OS
m/z [M + HJ*: 611.2839, found: 611.2852.

White solide, [a]20 D —122.4 (¢, 1.5 CHCIl;); IR (KBr): 3425, 2926, 1736, 1621, 1513, 1324, 1262,
1119, 1067 cm!; 'TH NMR (400 MHz, CDCl3) 6 8.59 (s, 1H), 7.98 (d, J = 8.9 Hz, 1H), 7.78 (s, 1H),
7.55-7.26 (m, 6H), 6.08 (s, 1H), 5.67-5.61 (m, 1H), 4.98-4.96 (m, 2H), 3.95 (s, 3H), 3.47-3.38 (m,
2H), 3.20-3.14 (m, 1H), 2.34 (s, 2H), 2.34 (s, 1H), 1.72 (s, 4H), 1.39-1.37 (m, 1H), 0.96 (d, J = 7.6
Hz, 1H); *C NMR (100 MHz, CDCl;) 6 180.3, 158.0, 147.5, 144.7, 141.3, 139.8, 131.6, 128.0, 126.3,
125.2, 123.6, 122.5, 122.1, 115.4, 102.2, 55.7, 54.78, 41.5, 38.6, 37.9, 37.9, 27.0, 26.9, 25.2, 24.2;
HRMS (ESI) calcd for CogH30F3N4OS m/z [M + H]*: 527.2087, found: 527.2101.
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White solide, [a]20 D —158.1 (¢, 1.0 CHCIl;); IR (KBr): 3441, 2924, 1736, 1621, 1512, 1379, 1229,
1164, 1083 cm™!'; 'TH NMR (400 MHz, CDCl;) 6 9.69 (s, 1H), 8.79 (s, 1H), 8.40 (d, J=90.0 Hz, 1H),
7.97 (s, 2H), 7.54-7.33 (m, 10H), 6.23 (s, 1H), 5.59-5.57 (m, 1H), 4.94-4.89 (m, 2H), 3.95 (s, 3H),
3.57-3.40 (m, 2H), 3.16 (s, 1H), 2.75 (s, 2H), 2.26 (s, 1H), 1.95 (s, 1H), 1.71-1.63 (m, 3H), 1.32 (s,
2H), 0.94-0.85 (m, 1H); 13C NMR (100 MHz, CDCls) & 180.0, 157.6, 147.2, 144.3, 139.7, 138.3,
137.0, 131.0, 128.5, 128.0, 127.4, 127.0, 126.5, 126.3, 124.6, 121.8, 114.9, 102.2, 55.4, 54.4, 41.3,
38.3, 26.8, 26.7, 24.9, 23.9; HRMS (ESI) calcd for C33H3sN4OS m/z [M + H]": 535.2526, found:
535.2531.

White solide, [a]20 D —141.2 (¢, 1.0 CHCI;); IR (KBr): 3266, 2926, 1734, 1620, 1510 cm!; 'H NMR
(400 MHz, CDCls) & 9.23 (s, 1H), 8.45 (s, 1H), 7.94 (d, /= 9.1 Hz, 1H), 7.76 (s, 1H), 7.43-7.20 (m,
19H), 7.11(d, J = 8.3 Hz, 2H) 5.85 (s, 1H), 5.68-5.60 (m, 1H), 4.97-4.91 (m, 2H), 3.88 (s, 3H), 3.26-
2.98 (m, 3H), 2.65-2.57 (m, 2H), 2.24 (s, 1H), 1.63-1.55 (m, 3H), 1.31-1.16 (m, 3H), 0.94-0.85 (m,
2H); BC NMR (100 MHz, CDCls) & 180.2, 157.5, 147.3, 146.3, 144.8, 144.4, 140.7, 135.3, 131.8,
131.3, 130.8, 127.4, 125.9, 123.7, 121.7, 114.6, 102.1, 64.5, 60.2, 55.5, 55.0, 41.1, 39.1, 27.0, 20.9,
18.3, 14.0; HRMS (ESI) calcd for C46H4N4OS m/z [M + H]": 701.3309 found: 701.3322.
o
Y
_N

H
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White solide, [0]20 D +89.3 (¢, 1.0 CHCls); 'H NMR (400 MHz, CDCls) & 8.58 (s, 1H), 8.17-8.12
(m, 2H), 7.75-7.41 (m, SH), 7.16-7.02 (m, 2H), 6.06-5.71 (m, 5H), 5.18-5.10 (m, 2H), 4.11-3.94 (m,
1H), 3.52-3.16 (m, 2H), 2.71-2.68 (m, 1H), 2.30 (s, 3H), 1.66 (s, 2H), 1.57-1.26 (m, 2H), 0.94-0.91
(m, 2H); 3C NMR (100 MHz, CDCLy) 5 160.0, 149.9, 147.8, 145.3, 141.5, 140.5, 137.4, 129.0, 128.4,
126.6, 126.5, 125.8, 124.0, 123.4, 119.1, 116.1, 59.5, 48.3, 46.1, 45.5, 45.0, 37.0, 26.5, 24.3, 21.1,
8.3; HRMS (ESI) calcd for Co;H;N4O5S m/z [M + H]*: 491.2111, found: 491.2104.

White solide, [a]20 D +188.8 (c, 1.0 CHCls); IR (KBr): 3271, 2926, 1735, 1621, 1508, 1320, 1227,
1082, 1031 em''; 'H NMR (400 MHz, CDCls) & 8.61 (s, 1H), 7.98 (d, J = 9.0 Hz, 1H), 7.60 (s, 1H),
7.35-7.13 (m, 18H), 5.94-5.85 (m, 1H), 5.62 (s, 1H), 5.16-5.12 (m, 2H), 3.90 (s, 3H), 3.48 (s, 2H),
2.95-2.76 (m, 4H), 2.28-2.17 (m, 2H), 1.65-1.13 (m, 8H), 0.87-0.85 (m, 1H). 3C NMR (100 MHz,
CDCly) & 180.3, 157.5, 147.3, 146.3, 144.9, 144.4, 139.9, 135.2, 131.9, 130.9, 127.5, 125.9, 122.9,
123.7, 122.1, 114.9, 101.7, 64.6, 55.4, 50.3, 48.5, 47.0, 38.8, 27.0, 26.2. 22.5, 11.3; HRMS (ESI)

calced for Cy4¢HyN4OS m/z [M + H]*™: 701.3309, found: 701.3327.

Ns
N

WOTBS

(28, 3R)-2-(((tert-Butyldimethylsilyl)oxy)methyl)-1-((4-nitrophenyl)sulfonyl)-3-phenylaziridine
®

Colourless oil, [a]20 D —11.3 (¢ 1.7, CHCl3, 99% ee) IR (KBr): 2926, 1737, 1622, 1532, 1463, 1379,
1165 cm™'; '"H NMR (400 MHz, CDCls) & 8.30 (d, J = 8.6 Hz, 2H), 8.12 (d, J = 8.6 Hz, 2H), 7.19-
7.29 (m, 5SH), 4.31 (dd, J = 11.3, 5.4 Hz, 1H), 4.16 (dd, J = 11.2, 5.6 Hz, 1H), 3.99 (d, J = 4.2 Hz,
1H), 3.25 (dd, J = 5.6, 4.2 1H), 0.90 (s, 9H), 0.10 (s, 6H); '*C NMR (100 MHz, CDCls) 6 150.2,
145.9, 133.7, 128.7, 128.6, 128.5,126.8, 124.1, 60.6, 53.2, 47.8, 25.8, 18.3, —5.3, =5.4. HRMS (ESI)
calcd for C,;H,3N,O5SSiNa m/z [M + Na]*: 471.1380, found: 417.1385; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 8/92, 1.0 mL/min, 254 nm) t; = 11.0 min (major), t; = 12.4 min (minor).
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1200-! I T 85 136-201A o UV_VIS_3 WVL 254 nm
1000 - l \2 - 12,640
2 |
500 l || l
Z R \
- LW
ram : r L) L} L] ¥ 1] L] T ] ¥ 1
0.0 20 4.0 60 8.0 10.0 12.0 14.0 180 185
Time [min]
Mo, |Peak Name Retention Time Ares Height Relative Area | Relative Height | Amount
min mALI"min mALl % % na.
] 11,257 370.333 1108454 49.86 590 ns,
2 12,840 372.358 986.784 50.14 47.10 na.
Total: T42.681 2005.249 100.00 100.00
0. 1 T #14 [manipulated)] [ UV_VIS_3WVL 254 nm
i1 = 11,007
2000 - ﬁ
1600 - ||
Equm- %
g ] |
500- [ l
; |
oll. L)\ anm
| T
-m : T T T T T T T T T T T T T T T T T T v T n
0.0 20 40 60 8.0 100 12.0 14.0 160
Time [min]
- !
No.  |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
miin mAL*min mAL % S na,
1 11.007 623 841 2145 463 B9.44 9947 na.
2 12.282 3492 11.470 056 0.53 na
Total: 627.333 2156.933 100.00 100.00
N3

OTBS
NHNs

((18,2S)-N-1-Azido-3-((tert-butyldimethylsilyl)oxy)-1-phenylpropan-2-yl)-4-

nitrobenzenesulfonamide (10)
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White solide, [a]20 D +52.8 (¢ 1.5, CHCls, 98% ee) IR (KBr): 3443, 2927, 2105, 1531, 1463, 1348,
1255, 1165 cm™'; 'H NMR (400 MHz, CDCls) 3 8.11 (d, J = 8.5 Hz, 2H), 7.66 (d, J = 8.6 Hz, 2H),
7.10-7.21 (m, 5H), 5.00 (d, J = 9.2 Hz, 1H), 4.60 (d, J = 8.3 Hz, 1H), 3.96-3.98 (m, 1H), 3.65-3.53
(m, 2H), 0.91 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H); 3C NMR (100 MHz, CDCl;) & 149.6, 145.9, 136.0,
128.8, 128.7, 127.9, 127.6, 124.0, 65.0, 62.0, 59.1, 25.8, 18.3, —5.5, —5.6. HRMS (ESI) calcd for
C,1Hy9NsO5SSiNa m/z [M + Na]™: 514.1551, found: 514.1568; HPLC (Daicel Chiralpak IA, i-
PrOH/hexane = 8/92, 1.0 mL/min, 254 nm) t; = 7.6 min (major), t, = 8.3 min (minor).

1000 B 1T #4 [manipulated] 136-3-1A UV_VIS_3 WVL 254 nm
] 1. 7.540
] 7-8318
750 f\ 0
g |I | |I I|
e LN
= : =| |i I| II
g 25‘:‘: | | | |II
] { 1] \
e _ul N ! .\-\_\_ = ~ —u
B 1m : . IO DI S D remy T T T ¥ ¥ T T T ¥ T ¥ T 1
a0 1.26 2.50 B 500 6.25 T.50 B 75 10.00 11,73
Tirmne [min]
|integration Results
MNo. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAL*min mAL % % n.s.
1 1.540 224 920 £850.099 49.51 5329 n.a.
2 8315 228.402 748.039 5049 45.78 n.a.
Total: 454,322 1500.037 100.00 100.00
o 2-8,332
% 400 /‘\
g |
_E 200 '
ﬂ T 1 v}!EE
0 e L1 ]I_ — — ==
-1 m I T T T T ] T
0.0 20 4.0 6.0 80 10.0
Time [min]
Integration Results
Mo Peak Mame Ratention Time Area Haight Relative Area Relative Height Arncunt
min mAL*min mALl % % n.a.
1 7.682 1,156 £.852 1.01 1.10 ne.
2 8.332 113275 528.330 08.69 88.90 n.a.
Total: 114,40 534,182 100.00 100.00
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Figure S1. X-ray structure of 3a.
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