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Analytical Data (NMR, IR, HRMS and optical rotation) of Prepared Derivatives

(-)-(S)-2-nitro-N-(2-oxo0-2-phenethyl)-N-(2-oxotetrahydrofuran-3-yl)benzenesulfonamide 5a

"H-"H COSYcorrelations 'H-"H NOE correlations
*The COSY interaction between H'0-H"! w = weak interaction
was not observed due to the signal overlap. VW = very weak interaction

Figure S1. Detailed COSY, NOE and 'H-">N HMBC NMR analysis of lactone 5a

TH-13C HMBC correlations

Figure S2. Detailed 'H-'3C HMBC NMR analysis of lactone 5a
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Table S1. '"H NMR (500 MHz) and "C{'H} NMR (126 MHz) data, including detailed COSY,
TH-13C HMBC and NOE correlations for lactone 5a2

13041
posi- | 'TH NMR splitting pattern, Nl\cIi{RI-IG} COSsYy 1H-13C HMBC NOE
tion | &y [ppm]® | J [HZ], integration [ppm]c correlations correlations correlations

2 - - 174.4 - - -

5 9 (weak

3 505 dd, J= 124, 8.7 586 Ha4y Hb4 284, 532, int)|.-)|,a|_,|a|1-|5’ H18‘22

HZ’ 1H 174.4 (very weak int.)
dddd, J =12.5,
H.:2.29 12.5,11.2, 9.0 Hz, H3, H.®, H,® 58.6, 66.2 Hy'5, H18.22

4 1H 28.4

dddd, J=12.7, 8.7, H3, H,5, Hy® H18.22 (very weak
Hp: 2.57 5.8 1.0 Hz, 1H lwoanint) 58.6, 174.4 int)
Ha4= Hb47 Hb5
Ha: 4.24 ddd’5J8=H121 12|7_|90’ Ha41 Hb4 (weak 28.4 (weakint.) H3, Ha15
. ’ int.) 5
5 66.7  Ha
15 (very weak
He: 4.31 ddd, J=9.0, 9.0, H.5 28.4, 58.6, ,Ef‘ H18’ZZ (very
b- ™ 1.0 Hz, 1H av 174.4 ’weakint)

8 - - 133.8 - - -

dd, J=7.7, 1.6 Hz, 10 125.4, 135.4, 1 w12

9 8.26 1H 131.6 H 148.9 H', H

10 7.81 m, 1H 125.1 H?® 131.6, 148.9 H12

11 7.77 m, 1H 133.3 H2 1254 H?®

131.6, 133.3
11 ) ’ 9 H10
12 7.75 m, 1H 135.4 H 133.8, 148.9 H°, H
13 - - 148.9 -
H3, H.,5 (very weak
Hai5.25 | J=19.2Hz, 1H Hy's 586, 135.5, | nt) Ho weakint),
194.7 H18.22
15 53.2 HLA Hy5 ey
H: 4.60 | d,J=19.2 Hz, H H,'s 58.8, 1355, | weakint) o weak
194.7 int) 18,22

16 - - 194.7 - - -

17 - - 135.5 - - -
18,22 | 7.94-7.96 m, 2H 128.9 Hio21 1298, 1349, H20
19,21 | 7.50-7.54 m, 2H 1208 | Hz o | 1289 1955 i

20 7.63-7.67 m, 1H 134.9 H21 128.9 H18.22

aAssignments are based on extensive 1D and 2D NMR analysis ("H-'H COSY, 'H-13C HMQC, 'H-13C

HMBC and 'H-'H NOESY); measured in MeCN-dj; int. = interaction.
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Figure S3. "H NMR spectrum of 5a (500 MHz, MeCN-d5); note: the signal of non-deuterated MeCN at

1.96 ppm and MeCN-dsat 1.94 ppm in ratio 62:38 in 'TH NMR
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Figure S4. '3C{"H} NMR spectrum of 5a (126 MHz, MeCN-d5)
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Figure S5. '3C APT NMR spectrum of 5a (126 MHz, MeCN-d5)
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Figure S6. 'H-'H COSY NMR spectrum of 5a (500 MHz, MeCN-d5)
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Figure S7. 'H-"3C HMQC NMR spectrum of 5a (MeCN-dj)
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Figure S8. 'H-3C HMBC NMR spectrum of 5a (MeCN-d5)
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Figure $10. 'H-"H NOESY NMR spectrum of 5a (MeCN-d5)
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Figure S11. IR spectrum of 5a
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(-)-ammonium (2R,5S)-2-phenyl-4-tosyl-1,4-oxazepane-5-carboxylate 6g
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Figure S13. '"H NMR spectrum of 6g (500 MHz, MeCN-d3). Note: The broad signal observed at 4.81

ppm represents ammonium ion and residual water.
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Figure S14. 3C{'H} NMR spectrum of 6g (126 MHz, MeCN-d5)
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(-)-(2R,5S)-4-((2-aminophenyl)sulfonyl)-2-phenyl-1,4-oxazepane-5-carboxylic acid 7a

The analytical data are identical for 7a prepared from Wang resin or Wang-piperazine resin.

2/? H 2(s) oH
HO.58. j/ HO_ 5s
N N N N
) l

1]
00,8 00,8
HzND A:B =98:2 HzND
(A) 2R,5S - a major isomer (B) 2S,5S - a minor isomer

w = weak interaction

"H-"H COSY correlations
Figure S17. Detailed COSY and 'H-'>N HMBC NMR analysis of 1,4-oxazepane 7a

16
TH-13C HMBC correlations

Figure S18. Detailed 'H-3C HMBC NMR analysis of 1,4-oxazepane 7a
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Hp

"H-"H NOE interactions

vw = very weak
interaction

HoN s 17
16

"H-"H NOE interactions

Figure $19. Detailed 'H-'H NOE NMR analysis of 1,4-oxazepane 7a

Table S2. '"H NMR (500 MHz) and "C{'H} NMR (126 MHz) data, including detailed COSY,
"H-3C HMBC and NOE correlations for 1,4-oxazepane 7a@

13C{1H}

COSY

i H NMR splitting pattern, - 1H-3C HMBC NOE
pespes S [ppm]° | J[HZ], integration N[I:)n:m?c correslatlon correlations | correlations
7 9,13 19
2 416 d, J=9.5Hz, 1H 82.7 Hy? 675 1201 | H )
H.:3.70 | d.J=16.1 Hz, 1H, i 59.1_ H913, H1
3 a0 | O J=161,95Hz 54.1 wene | 591 g;ve;k ™, he, per
5 466 | 94I=10TTHZ 1 5 HS He® | 35.6,174.8 H.7, H19
ddd, J=154, 71, P
H,: 2.54 6.3 Hz, 1H e 67.5 ]
6 dddd, J= 154, 35.6 o 1o o1 675
Hp:2.16 | 104,89, 1.1 Hz, L e Hy?
1H a :
Hy: 365 | 097 127,891, Mo Hy | 950,897, e
7 67.5 '
_ ddd, J=12.7, 6.3, H9.13 (very weak
Ho: 4.02 e 1 He H | 59.1,82.7 o
8 - - 141.0 n -
H2! Ha31 Hb3’
9,13 7.15 m, 2H 1271 Hiorz | 82T 1287, ey e
. int.)
1012 | 7.27-7.31 m, 2H 1293 | Hoss, W | 1271 1287, ]
1 | 723727 m, 1H 128.7 F70.12 127.1, 129.3 -
14 - _ 121.9 - - -
15 - - 147.5 - 5 5
16 684 | /783 10Hz | 4486 H17 117.7, 121.9 ;
17 aa add, =83 72 1354 | HoHe, | 11851310 -
. Z, ’ ’ .
18 675 dd, /=81, 72 77 | wwe | 12191310 -
. Z, ! .
dd, J=8.1, 1.5 Hz, 18 Hz2 (very weak
19 7.66 " 131.0 H 135.4,147.5 | b 15 1o
21 - 5 174.8 - B -

aAssignments are based on extensive 1D and 2D NMR analysis ("H-'H COSY, 'H-13C HMQC, 'H-13C
HMBC and 'H-'H NOESY); measured in MeCN-dj3; int. = interaction.
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Figure S$20. "H NMR spectrum of 7a (500 MHz, MeCN-d5)
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Figure S$21. 3C{'"H} NMR spectrum of 7a (126 MHz, MeCN-d5)
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(-)-(2R,5$)-4-((2-aminophenyl)suIfonyl)-2-pheny|-1 ,4-oxazepane-5-carboxamide 7b2R
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Figure S31. 3C{'"H} NMR spectrum of 7b2R (126 MHz, MeCN-d5)
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(+)-(2S,5S)-4-((2-aminophenyl)sulfonyl)-2-phenyl-1,4-oxazepane-5-carboxamide 7b2S
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Figure S34. Detailed COSY and 'H-'3C HMBC NMR analysis of 1,4-oxazepane 7b2S

20
HoN
22
HoN
21
ww /19
H
H /Avw VW
W v
Hp vw = very weak 15 8
N interaction H2N 17
20 H16
a
"H-"H NOE interactions "H-"H NOE interactions

Figure S35. Detailed 'H-'H NOE NMR analysis of 1,4-oxazepane 7b?S
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Table S3. 'H NMR (500 MHz) and "3C{'H} NMR (126 MHz) spectral data, including detailed COSY,
TH-13C HMBC and NOE correlations for 1,4-oxazepane 7b252

13 1
osition | 'WNMR | splitting pattern, Nlﬁé';} COSY |'H-®CHMBC| NOE
P Su [ppm]® | J[HZz], integration [ppm]c correlations | correlations | correlations
_ 56.8, 126.6,
2 464 | ABITBLAOTE gy s | Ha W | 1286 e | T He
), 141.9
Har363 | 9%/ 142 1012 He Wy | 504,814 | MO
3 . 56.8 59.4 (weak )
Hy 343 | 4 /7182871 H2, H2 | 814, 1419 HS, Hy®
(weak int.)
Hb3’ Hb7 (very
5 4go | 94 J=4545Hz | o | e | 330 Wekm e H®
. 1H . an b 669, 1743 H20, H22 (ver’y
weak int.)
, dddd, J= 158, 4.9, H5, Heb, Hy?
Hai2.30 | "4 5 1.6 Hz, 1H (woakin), 1,7 - )
5 6
6 o4 | ddodu=158 110, | 330 | L ] s
b < 4.5,3.0 Hz, 1H (vesek int) b
_ ddd, J=12.8, 1.0, H6 treaic), )
) H,:3.78 b o Uy | S04t H
_ ddd, J=12.8, 4.5, ' Ha®, Hy® very weak in
Hy: 3.94 S0t 1 i) 7 | 59.4,81.4 | b baryveskiny
8 . ; 141.9 . - :
2 3 (weak
913 | 7.187.19 m, 2H 1266 | HO2Z | 814,1286 | Tl
1012 | 7.27-7.30 m, 2H 1293 | HOB, HT 141.9 i
1| 7.047.27 m, 1H 1286 | HO | 12656, 1293 i
14 - i 119.1 i - i
15 5 i 148.0 . - :
16 685 | I0ITE IR 4487 H7 117.5, 119.1 ;
17 735 | 94 J=88 2101 4357 | Hie e, | 1313, 148.0 :
ddd, J=82,7.2, 1.1 S 1187,
18 6.70 Hz, 1H 175 1 HLH® 14194, 1480 -
19 758 | 9bJT8LAOHL g3 He 135.7 | H teryweakint)
20 5.62 br. s, 2H n ; - i
21 5 i 174.4 - - :
" H.: 5.99 br. s, 1H 5 (very weakin)
Hy: 6.75 br.s, 1H - ) - H (ery weak )

aAssignments are based on extensive 1D and 2D NMR analysis ("H-'H COSY, 'H-13C HMQC, 'H-13C
HMBC and 'H-'H NOESY); measured in MeCN-dj3; int. = interaction.
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Figure S37. '3C{'H} NMR spectrum of 7b2S (126 MHz, MeCN-d5)
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Figure S65. '3C{'H} NMR spectrum of 7m (126 MHz, MeCN-d5)
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Figure S77. 13C{'"H} NMR spectrum of 7t (126 MHz, MeCN-d5)
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Figure S81. 3C{'H} NMR spectrum of 9h (126 MHz, MeCN-d5)
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Figure S85. 3C{'"H} NMR spectrum of 9j (126 MHz, MeCN-d5)
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Figure $89. 3C{'H} NMR spectrum of 10r (126 MHz, MeCN-d5)
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Figure $93. 'H NMR spectrum of 11n (500 MHz, MeCN-d5)
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Figure S94. 3C{'"H} NMR spectrum of 11n (126 MHz, MeCN-dj3)
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