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Table S1 Screening various halophiles and additives for the [2+2] cycloaddition reaction?

PhBCl,
DIPEA
CHCl, H Eh halophile
S Ph S._.0
OH Bl
2a > .Ph
®
$.5-0
7y %
o additive 0
OTBS CH,Cl,, 24-48 h b H
790 _A0 ©
O/ + iiN—Bn 18°Clo607C (:IjiéN—Bn
o) ™SO0 H o
4a

entry halophile additive (30 mol%)  4a yield® (exo:endo)? 4a ec’

1° SnCly - 62% (20:1) 96%
2¢ AICl; - 0 NA
3¢ BCl; - 0 NA
4 SnCly 2,6-DTBP 50% (20:1) 96%
5 SnCly TBDMSCI 54% (20:1) 96%
6 SnCly TMSCI 50% (20:1) 96%
7 SnCly TBSOTf 62% (20:1) 96%
8 SnCly 4 AMS 0 NA

“Reactions were carried out in Schlenk tubes under nitrogen with catalyst 3 prepared using a 1:1:2:1.9
1a:PhBCl:DIPEA:SnCl4 reagent ratio. “Isolated yield. °Exo/endo ratio was determined by NMR spectroscopy. ‘Ee
determined by chiral HPLC. €A 1:1:1:0.9 1a:PhBCl::DIPEA:halophile ratio was used. (NA: not available).



General information

Unless stated otherwise, the reactions were performed in flame-dried glassware under a
positive pressure of nitrogen. The progress of all the reactions were monitored by TLC using TLC
glass plates precoated with silica gel 60 Fas4 (Merck). The visualization of TLC was done with
UV, KMnOjs stain, ammonium molybdate stain. Column chromatography was performed on silica
gel Geduran® Si 60 (230-400 mesh) (Merck). 'H and '*C NMR spectra were recorded in Bruker
AV-400 MHz, AVIII-400 MHz, AV-500 MHz or AVIII-500 MHz spectrometers and chemical
shifts were measured in & (ppm) with residual solvent peaks as internal standards (CDCls, 6 7.26
ppm in 'H NMR, & 77.0 ppm in 3C NMR). Abbreviations in the NMR data are m = multiplet, s =
singlet, d = doublet, t = triplet, br = broad, dd = doublet of doublet, dm = doublet of multiplet, dt
= doublet of triplet, td = triplet of doublet, q = quartet, p = pentet, h =heptet. Enantioselectivity of
cycloaddition products were determined by Agilent HPLC using Daicel chiral columns (Chiralpak
AD-H, Chiralpak IA, Chiralcel OJ, Chiralcel OD-H). Specific rotation was recorded in Jassco
2020 polarimeter. Melting point was determined by Buchi M-565 instrument. Cold-Spray
Ionization Mass spectra were recorded in JMS-T100LP AccuTOF LC-plus 4G mass spectrometer.

N-benzylmaleimide'! N-phenylmaleimides,? and silyl enol ethers® were prepared as
reported previously. Dichloromethane used for cycloaddition reactions was freshly filtered from
Innovative technology solvent drying system.

Representative procedures for oxathiaborolium 3a catalyzed asymmetric [2+2]
cycloaddition

THTOH 1a (27 mg, 0.1 mmol) was weighed into a flame dried Schlenk tube under nitrogen
atmosphere. After evacuation of the air and refilling with nitrogen (three cycles), DCM (0.5 mL)
was added. To this solution was added DIPEA (35 pL, 0.2 mmol) at room temperature. The
solution was cooled in an ice bath and a DCM (0.5 mL) solution of PhBCl, (13 pL, 0.1 mmol) was
added dropwise. The resulting precursor 2a solution was stirred for 1 hour in the ice bath and then
cooled down to -78 °C. Halophile SnCls (1M solution in heptane, 190 pL, 0.19 mmol) was added
and the catalyst solution was stirred for 1 hour at -78 °C. The catalyst temperature was gradually
raised to -60 °C in 40 min. Then, To the catalyst solution was added Maleimide (0.5 mmol) in
DCM (0.5 mL) followed by dropwise addition of DCM (0.5 mL) solution of silyl enol ether (1.5
mmol) along the wall of the Schlenk tube for 10 min. After stirring for 24-48 h at -60 °C (TLC
check), the reaction mixture was quenched with methanol (200 puL), diluted with DCM, filtered
via SiO2 gel plug (washed with DCM ~ 25 mL). The filtrate was concentrated under vacuum to
give the crude product, which was purified by column chromatography to afford the desired
product.



Characterization date of [2+2] cycloaddition adducts
(3aR,3bS,7aR,7bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)octahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4a)

HH ?
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TBSO H zoé
The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyl(cyclohex-1-en-1-yloxy)dimethylsilane (317 mg, 1.497 mmol), and catalyst 3a (20 mol%) in
DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography (94:6
Hexane:EtOAc) to afford the desired product 4a (123 mg, 62%, white solid). mp: 113-115 °C. 'H
NMR (500 MHz, CDCI3) 8: 7.38 (d, J = 6.9 Hz, 2H), 7.29-7.22 (m, 3H), 4.66-4.59 (m, 2H), 3.18
(dd, J=5.08, 1.0 Hz, 1H), 2.72 (t, J = 6.1 Hz, 1H), 2.45-2.43 (m, 1H), 2.01-1.96 (m, 1H), 1.80-
1.61 (m, 4H), 1.55-1.49 (m, 2H), 1.46-1.38 (m, 1H), 0.80 (s, 9H), 0.12 (s, 3H), 0.03 (s, 3H). 13C
NMR (125 MHz, CDCl) 6: 179.4, 174.7, 136.2, 128.9, 128.7, 127.9, 73.1, 50.8, 48.5, 42.5, 36.8,
36.6,25.8,23.9,19.7,19.4, 18.0, -2.5, -2.6. IR (KBr film, v): 2944, 2851, 1762, 1696, 1455, 1430,
1391, 1358, 1337, 1297, 1255, 1178, 1147, 1078, 882, 838, 779, 699 cm!. HRMS -ESI* (m/z):
[M+Na]* calcd. for [C23H33NNaOsSi]"™ 422.2122, found 422.2218. ee = 96% [determined by
HPLC, Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, timinor) = 6.7 min, ti(major) =
8.6 min]. [a]33®=-3.7° (¢ 0.5 CHCl;).

(3aR,3bS,6aR,6bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)hexahydrocyclopenta-
[3,4]cyclobuta[1,2-c]pyrrole-1,3(2H,3aH)-dione (4b)
o9

H
C | N—Bn
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyl(cyclopent-1-en-1-yloxy)dimethylsilane (296 mg, 1.497 mmol), and catalyst 3a (20 mol%)
in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4b (102 mg, 53%, white solid). mp: 83-85 °C.
'"H NMR (400 MHz, CDCI3) 6: 7.43-7.40 (m, 2H), 7.31-7.25 (m, 3H), 4.70-4.61 (m, 2H), 3.08 (d,
J=6.2 Hz, 1H), 2.61-259 (m, 1H), 2.44 (dd, J = 6.3, 2.9 Hz, 1H), 2.01-1.78 (m, 4H), 1.69-1.67
(m, 2H), 0.80 (s, 9H), 0.04 (s, 3H), -0.03 (s, 3H). 3C NMR (125 MHz, CDCIl3) &: 179.6, 175.1,
136.2, 129.1, 128.7, 127.9, 84.5, 50.1, 49.4, 42.8, 40.9, 38.4, 31.6, 25.7, 24.1, 17.9, -2.6, -2.9. IR
(KBr film, v): 2953, 2932, 2855, 1771, 1704, 1496, 1471, 1429, 1391, 1346, 1288, 1258, 1223,
1164, 1101, 892, 838, 776, 742, 699 cm™!. HRMS-ESI* (m/z): calcd. for [M+Na]" [C2:H3:1NNaO3
Si]" 408.1965, found 408.1972. ee = 84% [determined by HPLC Chiralpak IA column, 3%
IPA/Hex, 1.0 mL/min, 220 nm, tr(minor) = 9.2 Min, trmajory = 11.7 min]. [a]3!=+21.3°(c 1.0 CHCl5).



(3aR,3bS,8aR,8bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)octahydrocyclohepta-
[3,4]cyclobuta[1,2-c]pyrrole-1,3(2H,3aH)-dione (4¢)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyl(cyclohept-1-en-1-yloxy)dimethylsilane (338 mg, 1.497 mmol), and catalyst 3a (20 mol%)
in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4¢ (107 mg, 52%, white solid). mp: 92-94 °C.
'"H NMR (500 MHz, CDCl;3) &: 7.38-7.36 (m, 2H), 7.27-7.21 (m, 3H), 4.61 (q, J = 14 Hz, 2H),
3.24 (d,J=6.2 Hz, 1H), 2.75 -2.73 (m, 1H), 2.64-2.61 (m, 1H), 1.94-1.89 (m, 1H), 1.84-1.77 (m,
2H), 1.75-1.69 (m, 3H), 1.64-1.53 (m, 1H), 1.40-1.33 (m, 2H), 0.80 (s, 9H), 0.07 (s, 3H), -0.02 (s,
3H). 3C NMR (125 MHz, CDCls) &: 179.9, 175.1, 136.3, 129.1, 128.7, 127.9, 80.5, 52.7, 48.1,
42.7,41.3,35.8,31.7,30.2, 26.2, 25.7, 24.5, 18.1, -2.0, -2.4. IR (KBr film, v): 2926, 2855, 1771,
1703, 1558, 1540, 1521, 1472, 1428, 1390, 1343, 1256, 1166, 1107, 936, 835, 773, 699 cm.
HRMS-ESI" (m/z): calcd. for [M+Na]" [C24H35sNNaO3Si]" 436.2278, found 436.2286. ee = 90%
[determined by HPLC Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, ty(minor) = 8.9
min, trmajory = 12.0 min]. [a]3® = +11.9° (¢ 1.0 CHCI3).

(3aR,3bS,9aR,9bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)decahydro-1H-
cycloocta[3,4]cyclobuta[1,2-c]pyrrole-1,3(2H)-dione (4d)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), (E)-tert-
butyl(cyclooct-1-en-1-yloxy)dimethylsilane (359 mg, 1.497 mmol), and catalyst 3a (20 mol%) in
DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography (94:6
Hexane:EtOAc) to afford the desired product 4d (96 mg, 45%, white solid). mp: 80-82 °C. 'H
NMR (500 MHz, CDCl;s) 8: 7.38-7.36 (m, 2H), 7.29-7.24 (m, 3H), 4.63 (q, /= 14.5 Hz, 2H), 3.04-
3.02 (m, 1H), 2.49-2.46 (m, 1H), 2.42-2.38 (m, 1H), 1.93-1.90 (m, 2H), 1.86-1.77 (m, 2H), 1.74-
1.59 (m, 3H), 1.53-1.46 (m, 3H), 1.42-1.32 (m, 1H), 1.27-1.23 (m, 2H), 0.85 (s, 9H), 0.14 (s, 3H),
0.08 (s, 3H). *C NMR (125 MHz, CDCl;) &: 179.4, 174.9, 136.2, 129.04, 128.7, 127.9, 79.8, 52.9,
51.5,42.7,39.3, 38.6, 29.9, 26.4, 25.5, 25.3, 23.8, 18.9, -1.3, -1.5. IR (KBr film, v): 2923, 2855,
1763, 1697, 1495, 1455, 1425, 1388, 1336, 1292, 1254, 1224, 1166, 1106, 1074, 991, 896, 834,
772 em’'. HRMS-ESI' (m/z): caled. for [M+Na]* [C2sH37NNaOsSi]" 450.2435, found 450.2437.
ee = 91% [determined by HPLC Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 25 °C, 220
nm, trminor) = 6.9 MIN, trmajory = 9.6 min]. [a]3® =+3.0° (¢ 1.0 CHCl5).



(3aR,3bS,7aR,7bR)-2-Benzyl-3b-((triisopropylsilyl)oxy)octahydro-1H-benzo[ 3,4]- cyclobuta-
[1,2-c]pyrrole-1,3(2H)-dione (4e)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol),
(cyclohex-1-en-1-yloxy)triisopropylsilane (380 mg, 1.497 mmol), and catalyst 3a (20 mol%) in
DCM (2.0 mL, 0.25M) for 48 h. The crude mixture was purified by column chromatography (94:6
Hexane:EtOAc) to afford the desired product 4e (79 mg, 36%, colourless oil). 'H NMR (500 MHz,
CDCl) 6: 7.40-7.38 (m, 2H), 7.30-7.24 (m, 3H), 4.66-4.60 (m, 2H), 3.27-3.25 (m, 2H), 2.53-2.50
(m, 2H), 1.93-1.88 (m, 1H), 1.86-1.75 (m, 3H), 1.67-1.60 (m, 2H), 1.56-1.48 (m, 2H), 1.11-1.03
(m, 3H), 1.01 (s, 18H). '*C NMR (125 MHz, CDCls) &: 179.7, 174.9, 136.3, 134.3, 128.9, 128.7,
127.9,73.7,50.2, 48.7,42.6,36.4,35.7,23.8, 19.2, 18.4, 18.1, 13.6. IR (KBr film, v): 2941, 2865,
1770, 1708, 1498, 1456, 1433, 1391, 1345, 1292, 1249, 1162, 1137, 1108, 1081, 999, 881, 832,
726 cm'. HRMS-ESI* (m/z): calcd. for [M+Na]* [C26H39NNaO3Si]" 464.2591, found 464.2599.
ee = 95% [determined by HPLC Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm,
tr(minor) = 5.4 Min, temajor) = 6.7 min]. [a]3® = -17.1° (¢ 0.5 CHCl3).

(3aR,3bR,7aR,7bS)-2-Benzyl-3b-(tert-butyldimethylsilyl)oxy)-7a-methyloctahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4f)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyldimethyl((2-methylcyclohex-1-en-1-yl)oxy)silane (339 mg, 1.497 mmol), and catalyst 3a (20
mol%) in DCM (2.0 mL, 0.25M) for 48 h. The crude mixture was purified by column
chromatography (94:6 Hexane:EtOAc) to afford the desired product 4f (109 mg, 53%, colourless
gummy liquid). '"H NMR (500 MHz, CDCl3) &: 7.41-7.39 (m, 2H), 7.28-7.23 (m, 3H), 4.66-4.58
(m, 2H), 3.28 (d, J= 6.7 Hz), 2.84 (d, /= 6.8 Hz, 1H), 1.84-1.80 (m, 2H), 1.75-1.73 (m, 1H), 1.63-
1.57 (m, 5H), 0.92 (s, 3H), 0.79 (s, 9H), 0.15 (s, 3H), 0.06 (s, 3H). 3C NMR (125 MHz, CDCl3)
0: 178.3, 175.7, 136.2, 134.3, 129.4, 128.6, 127.9, 48.2, 46.9, 42.6, 42.4, 33.9, 33.7, 26.2, 19.4,
18.6, 18.5, 17.3, -1.6, -1.9. IR (KBr film, v): 2929, 2855, 1769, 1704, 1498, 1471, 1462, 1430,
1390, 1345, 1255, 1163, 1141, 1112, 961, 898, 837, 776, 698 cm™!. HRMS-ESI" (m/z): calcd. for
[M+Na]" [C24H3sNNaOsSi]" 436.2278, found 436.2278. ee = 79% [determined by HPLC
Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, timinor) = 6.2 min, tymajor) = 8.1 min].
[a]38 = -25.1° (¢ 0.5 CHCI3).



(3aR,3bS,6R,7aR,7bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)-6-methyloctahydro -1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4g)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyldimethyl((4-methylcyclohex-1-en-1-yl)oxy)silane (339 mg, 1.497 mmol), and catalyst 3a (20
mol in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4g (111 mg, 54%, white solid). mp: 126-128
°C. 'TH NMR (400 MHz, CDCI3) &: 7.38 (d, J = 6.6 Hz, 2H), 7.31 — 7.23 (m, 3H), 4.63 (s, 2H),
3.13(d,J=6.0 Hz, 1H), 2.72 (t, J = 6.4 Hz, 1H), 2.46 (t, J = 6.0 Hz, 1H), 2.13 (dt, J=13.3, 4.0
Hz, 1H), 1.80-1.76 (m, 1H), 1.71-1.64 (m, 1H), 1.55-1.52 (m, 2H), 1.34-1.26 (m, 1H), 1.14-1.08
(m, 1H), 0.95 (d, J = 6.2 Hz, 3H), 0.81 (s, 9H), 0.14 (s, 3H), 0.05 (s, 3H); 1*C NMR (126 MHz,
CDCl) 6: 179.4, 174.6, 136.2, 128.9, 128.8, 127.9, 77.48, 71.8, 51.7, 50.1, 42.4, 37.9, 36.4, 32.9,
29.1,27.3,25.9,22.7,18.1, -2.5, -2.6. IR (KBr film, v): 2925, 2855, 1769, 1704, 1557, 1539, 1453,
1421, 1391, 1361, 1327, 1255, 1170, 1073, 872, 837, 669 cm™'. HRMS-ESI* (m/z): calcd. for
[M+Na]" [C24H3sNNaO;Si]* 436.2278, found 436.2269. ee = 96% [determined by HPLC
Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, timinor) = 5.8 min, tmajor) = 7.2 min].
[a]3® = -8.5° (¢ 0.5 CHCI3).

(3aR,3bS,6R,7aR,7bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)-6-ethyloctahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4h)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyl((4-ethylcyclohex-1-en-1-yl)oxy)dimethylsilane (360 mg, 1.497 mmol), and catalyst 3a (20
mol%) in DCM (2.0 mL, 0.25M) for 48 h. The crude mixture was purified by column
chromatography (94:6 Hexane:EtOAc) to afford the desired product 4h (75 mg, 35%, white solid).
mp: 103-105 °C. 'H NMR (400 MHz, CDCl3) 8: 7.40 (d, J = 6.7 Hz, 2H), 7.34-7.26 (m, 3H), 4.66
(s, 2H), 3.17 (d, J= 6.0 Hz, 1H), 2.75 (t, J = 6.4 Hz, 1H), 2.49 (d, /= 5.6 Hz, 1H), 2.20-2.08 (m,
1H), 1.85 (d,J=11.3 Hz, 1H), 1.72 (s, 2H), 1.38-1.26 (m, 4H), 1.21-1.05 (m, 1H), 0.92 (t,J="7.3
Hz, 3H), 0.83 (s, 9H), 0.15 (s, 3H), 0.06 (s, 3H). 3C NMR (100 MHz, CDCI3) 8: 179.49, 174.64,
136.27, 128.93, 128.78, 127.95, 77.55, 77.23, 76.91, 72.43, 51.51, 49.82, 42.49, 37.66, 36.47,
33.83, 30.74, 30.08, 26.72, 25.94, 18.14, 11.57, -2.55, -2.59. IR (KBr film, v): 2927, 2855, 1771,
1707, 1498, 1461, 1431, 1390, 1344, 1315, 1297, 1256, 1220, 1167, 1086, 971, 938, 876, 841,
780, 701 cm!. HRMS-ESI" (m/z): calcd. for [M+Na]" [C2sH37NNaOsSi]* 450.2435, found:
450.2428. ee = 88% [determined by HPLC Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min,
220 nm, trminor) = 5.1 min, trmajory = 6.1 min]. [a]3’ = -3.5° (¢ 0.5 CHCl;).



(3aR,3bS,6R,7aR,7bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)-6-phenyloctahydro -1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4i)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyldimethyl((1,2,3,6-tetrahydro-[ 1,1'-biphenyl]-4-yl)oxy)silane (432 mg, 1.497 mmol), and catalyst
3a (20 mol%) in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column
chromatography (94:6 Hexane:EtOAc) to afford the desired product 4i (75 mg, 35%, colourless
oil). 'TH NMR (400 MHz, CDCI3) &: 7.42 (d, J = 6.7 Hz, 2H), 7.36-7.28 (m, 5H), 7.24-7.21 (m,
3H), 4.72-4.64 (m, 2H), 3.23 (d, /= 6.0 Hz, 1H), 2.91 (t,J = 6.5 Hz, 1H), 2.76-2.69 (m, 1H), 2.62
(t,J=6.2 Hz, 1H), 2.36 (d, /= 14.4 Hz, 1H), 2.07-2.00 (m, 1H), 1.93-1.80 (m, 3H), 1.74-1.64 (m,
1H), 0.88 (s, 9H), 0.22 (s, 3H), 0.11 (s, 3H). 13C NMR (100 MHz, CDCls) 8: 179.1, 174.4, 146.3,
136.2,128.9, 128.8, 128.00, 126.9, 126.6, 71.5, 51.9, 50.2, 42.5, 39.2, 38.8, 36.3, 32.6, 28.0, 26.0,
18.2, -2.5, -2.6. IR (KBr film, v): 2927, 2853, 1775, 1705, 1635, 1560, 1540, 1506, 1475, 1456,
1388, 1339, 1259, 1164, 1133, 1078, 872, 837, 775, 699 c¢cm!. HRMS-ESI* (m/z): calcd. for
[M+Na]* [Ca9H37NNaOs3Si]" 498.2435, found 498.2433. ee = 87% [determined by HPLC
Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, t:minor) = 7.4 min, timajor) = 13.9 min].
[a]3® = +22.6° (¢ 0.5 CHC]l3).

(3aR,3bS,5R,7aR,7bR)-2-Benzyl-3b-((tert-butyldimethylsilyl)oxy)-5-methyloctahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4j)
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The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), tert-
butyldimethyl((5-methylcyclohex-1-en-1-yl)oxy)silane (339 mg, 1.497 mmol), and catalyst 3a (20
mol in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4j (100 mg, 49%, white solid). mp: 111-113
°C. 'H NMR (500 MHz, CDCl3) &: 7.38-7.36 (m, 2H), 7.30-7.24 (m, 3H), 4.62 (s, 2H), 3.06 (d, J
=6 Hz, 1 Hz, 1H), 2.70-2.66 (m, 1H), 2.38 (t, /= 6.6 Hz, 1H), 2.11 (dq, /= 14.6 Hz, 2.1 Hz 1H),
1.78-1.61 (m, 3H), 1.50-1.40 (m, 1H), 1.25 (dd, J = 14.7 Hz, 12.5 Hz, 1H), 1.02-1.00 (m, 1H),
0.90 (d, J = 6.5 Hz, 3H), 0.81 (s, 9H), 0.16 (s, 3H), 0.06 (s, 3H). *C NMR (100 MHz, CDCl3) §:
179.3,174.4, 136.2, 128.8, 128.7, 127.9, 72.5, 52.6, 49.5, 47.7, 42.4, 35.9, 30.5, 27.3, 26.0, 24.6,
26.0, 22.2, 18.1, -2.7, -2.8. IR (KBr film, v): 2927, 2855, 1770, 1707, 1496, 1456, 1430, 1390,
1341, 1293, 1255, 1170, 1140, 1102, 1073, 1004, 953, 872, 837, 775, 726, 699 cm’!. HRMS-ESI*
(m/z): calcd. for [M+Na]" [C24H3sNNaOs3Si]" 436.2278, found 436.2276. ee = 91% [determined
by HPLC Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, timinor) = 5.4 min, trmajor)
= 6.2 min]. [a]3® = -8.5° (¢ 0.5 CHCl3).



(3aR,3bS,7aR,7bR)-3b-((Tert-butyldimethylsilyl)oxy)-2-(4-methoxybenzyl)octahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4k)

H H
dﬂn—ms
TBSO H

The experiment was performed using 1-(4-methoxybenzyl)-1H-pyrrole-2,5-dione (108
mg, 0.499 mmol), tert-butyl(cyclohex-1-en-1-yloxy)dimethylsilane (317 mg, 1.497 mmol), and
catalyst 3a (20 mol%) in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by
column chromatography (94:6 Hexane:EtOAc) to afford the desired product 4k (133 mg, 62%,
white solid). mp: 131-133 °C. '"H NMR (500 MHz, CDCls) &: 7.32 (d, J = 8.6 Hz, 2H), 6.79 (d, J
= 8.5 Hz, 2H), 4.59-4.53 (m, 2H), 3.75 (s, 4H), 3.15 (d, J= 6.2 Hz, 1H), 2.70 (t, J = 6.1 Hz, 1H),
2.42-2.39 (m, 1H), 1.99-1.94 (m, 1H), 1.78-1.59 (m, 4H), 1.54-1.48 (m, 2H), 1.45-1.37 (m, 1H),
0.80 (s, 9H), 0.11 (s, 3H), 0.02 (s, 3H). 3C NMR (125 MHz, CDCl3) : 179.5, 174.8, 159.3, 130.4,
128.6, 114.0, 73.1, 55.3, 50.7, 48.4, 41.9, 36.7, 36.6, 25.8, 24.0, 19.7, 19.4, 18.0, -2.5, -2.6. IR
(KBr film, v): 2928, 2854, 1775, 1704, 1669, 1652, 1635, 1558, 1540, 1515, 1475, 1456, 1394,
1248, 1176, 1086, 1034, 872, 839, 778 cml. HRMS-ESI" (m/z): calcd. for [M+Na]*
[C24H35NNaO4Si]" 452.2228, found 452.2229. ee = 96% [determined by HPLC Chiralpak AD-H
column, 3% IPA/Hex, 1.0 mL/min, 220 nm, trminor) = 8.7 min, trmajory = 11.6 min]. [a]5> =-2.9° (c
0.5 CHCl).

(3aR,3bS,7aR,7bR)-3b-((Tert-butyldimethylsilyl)oxy)-2-(4-(trifluoromethyl)benzyl)octahydro-
1H-benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (41)

Qﬁfj

TBSO H

The experiment was performed using 1-(4-(trifluoromethyl)benzyl)-1H-pyrrole-2,5-dione
(127 mg, 0.499 mmol), tert-butyl(cyclohex-1-en-1-yloxy)dimethylsilane (317 mg, 1.497 mmol),
and catalyst 3a in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column
chromatography (94:6 Hexane:EtOAc) to afford the desired product 41 (156 mg, 67%, colourless
liquid). '"H NMR (500 MHz, CDCl3): § 7.53 (d, J= 8.3 Hz, 2H), 7.48 (d, J= 8.3 Hz, 2H), 4.66 (q,
J=142Hz2H),3.19(d,J=6.2 Hz, 1H), 2.75 (t,J= 6.2 Hz, 1H), 1.99 — 1.95 (m, 1H), 1.85—-1.59
(m, 4H), 1.54-1.49 (m, 2H), 1.45-1.37 (m, 1H), 0.76 (s, 9H), 0.10 (s, 3H), 0.01 (s, 3H); *C NMR
(125 MHz, CDCl3): § 179.3, 174.6, 140.1, 130.2 (q, 2Jc.r= 32.3 Hz), 129.3, 125.7, 125.6, 124.1
(q, Jer=270.3 Hz)73.2, 50.8, 48.7, 42.0, 36.7, 36.5, 25.8, 23.9, 19.7, 19.3, 18.0, -2.6; IR (KBr
film, v): 2931, 2857, 1772, 1708, 1620, 1471, 1422, 1391, 1324, 1294, 1253, 1163, 1128, 1112,
1066, 1019, 837, 776. HRMS-ESI* (m/z): calcd. for [M+Na]" [C24H32F3NNaO3Si]" 490.1996,
found 490.1986. ee = 95% [determined by HPLC Chiralpak AD-H column, 3% IPA/Hex, 1.0
mL/min, 220 nm, tyminor) = 6.2 Min, trmajor) = 7.6 min]. [a]3® =-7.4° (¢ 0.5 CHCI3).



(3aR,3bS,7aR,7bR)-3b-((Tert-butyldimethylsilyl)oxy)-2-(4-methylbenzyl)octahydro-1H-

benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4m)
Me

o 7\

H H o
1 §N
TBSO H g

The experiment was performed using 1-(4-methylbenzyl)-1H-pyrrole-2,5-dione (100 mg,
0.499 mmol tert-butyl(cyclohex-1-en-1-yloxy)dimethylsilane (317 mg, 1.497 mmol), and catalyst
3ain DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4m (115 mg, 56%, white solid). "H NMR (500
MHz, CDCL3): 6 7.28 (d, J = 8 Hz, 2H), 7.09 (d, J= 7.9 Hz, 2H), 4.59 (s, 2H), 3.17 (d, J= 6.3 Hz,
1H), 2.72 (t, J= 6.1 Hz, 1H), 2.46-2.43 (m, 1H), 2.30 (s, 1H), 2.01 — 1.96 (m, 1H), 1.79-1.61 (m,
4H), 1.56-1.50 (m, 2H), 1.46-1.38 (m, 1H), 0.81 (s, 9H), 0.13 (s, 3H), 0.04 (s, 3H); 1*C NMR (125
MHz, CDClL): 6 179.4, 174.7, 137.5, 133.3, 129.4, 128.9, 73.1, 50.8, 48.5, 42.3, 36.8, 36.6, 25.9,
24.0,21.3,19.7,19.4, 18.1, -2.5, -2.6; IR (KBr film, v): 2928, 2855, 1773, 1706, 1516, 1428, 1389,
1341, 1307, 1289, 1252, 1170, 1107, 1085, 979, 886, 837, 775 cm™'. HRMS-ESI" (m/z): calcd. for
[M+Na]* [C24H3sNNaOs Si]" 436.2278, found 436.2275. ee = 95% [determined by HPLC
Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, timinor) = 6.9 min, tmajor) = 8.9 min].
[a]3® = -3.5° (¢ 0.5 CHCI).

(3aR,3bS,7aR,7bR)-3b-((Tert-butyldimethylsilyl)oxy)-2-(4-fluorobenzyl)octahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4n)

HI H §
N
TBSO H

The experiment was performed using 1-(4-fluorobenzyl)-1H-pyrrole-2,5-dione (102 mg,
0.499 mmol), tert-butyl(cyclohex-1-en-1-yloxy)dimethylsilane (317 mg, 1.497 mmol), and
catalyst 3b in DCM (2.0 mL, 0.25M) for 24 h. The crude mixture was purified by column
chromatography (94:6 Hexane:EtOAc) to afford the desired product 4n (135 mg, 65%, white
solid). 'H NMR (500 MHz, CDCls): 8 7.37-7.34 (m, 2H), 6.94 (t, J= 8.7 Hz, 2H), 4.61 — 4.54 (m,
2H), 3.17 (d, J= 6.2 Hz, 1H), 2.72 (t,J = 6.1 Hz, 1H), 2.41 — 2.38 (m, 1H), 1.99 — 1.94 (m, 1H),
1.79-1.60 (m, 4H), 1.54 — 1.48 (m, 2H), 1.45-1.37 (m, 1H), 0.78 (s, 9H), 0.10 (s, 3H), 0.01 (s, 3H);
BC NMR (125 MHz, CDCl3): 6 179.4, 174.7, 163.5, 161.5, 132.1 (d, J= 2.9 Hz), 130.8 (d, J= 8.6
Hz), 115.6,115.4,73.1,50.8, 48.6,41.7,36.7,36.5,25.8,23.9, 19.7, 19.3, 18.0, -2.5, -2.6; IR (KBr
film, v): 2937, 2853, 1759, 1693, 1512, 1443, 1394, 1354, 1340, 1295, 1250, 1230, 1177, 1135,
1086, 888, 870, 839, 819, 780 cm™'. HRMS-ESI* (m/z): calcd. for [M+Na]" [C23H32FNNaO3Si]*
440.2028, found 440.2027. ee = 95% [determined by HPLC Chiralpak AD-H column, 3%
IPA/Hex, 1.0 mL/min, 220 nm, trminor) = 6.2 Min, trmajory = 7.6 min]. [a]3® =-6.6° (¢ 0.5 CHCl5).
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(6S,7R)-3-Benzyl-6-((tert-butyldimethylsilyl)oxy)-6-ethyl-7-methyl-3-azabicyclo-
[3.2.0]heptane-2,4-dione (40)

The experiment was performed using N-benzylmaleimide (93 mg, 0.499 mmol), (2)-tert-
butyldimethyl(pent-2-en-3-yloxy)silane (299 mg, 1.497 mmol), and catalyst 3a in DCM (2.0 mL,
0.25M) for 48 h. The crude mixture was purified by column chromatography (94:6
Hexane:EtOAc) to afford the desired product 40 (43 mg, 22%, colourless liquid). '"H NMR (500
MHz, CDCl) 6: 7.42-7.40 (m, 2H), 7.30-7.24 (m, 3H), 4.67-4.60 (m, 2H), 3.17 (d, J = 5.9 Hz,
1H), 2.97-2.93 (m, 1H), 2.88-2.82 (m, 1H), 1.86-1.70 (m, 2H), 1.03 (t, /= 7.5 Hz, 3H), 0.95 (d, J
= 7.5 Hz, 3H), 0.15 (s, 9H), 0.06 (s, 3H). 13C NMR (125 MHz, CDCls) &: 178.0, 175.6, 136.3,
129.4, 128.7, 128.0, 78.7, 49.0, 42.7, 39.8, 37.6, 34.3, 26.2, 18.7, 11.6, 8.8, -1.5, -1.8. IR (KBr
film, v): 2929, 2856, 1772, 1708, 1498, 1462, 1429, 1389, 1343, 1290, 1254, 1165, 1151, 1132,
1060, 1022, 894, 836, 776, cm™'. HRMS-ESI" (m/z): calcd. for [M+Na]* [C22H33NNaOsSi]*
410.2122, found 410.2119. ee = 96% [determined by HPLC Chiralpak AD-H column, 3%
IPA/Hex, 1.0 mL/min, 220 nm, trmajor) = 7.6 min, trminory = 9.9 min]. [a]3® =-28.4° (¢ 0.5 CHCI;).

(3aR,3bS,7aR,7bR)-3b-((Tert-butyldimethylsilyl)oxy)-2-phenethyloctahydro-1H-
benzo[3,4]cyclobuta[ 1,2-c]pyrrole-1,3(2H)-dione (4p)

H

hoO
B Ph
n—"
850 H 0o

The experiment was performed using 1-phenethyl-1H-pyrrole-2,5-dione (100 mg, 0.499
mmol), tert-butyl(cyclohex-1-en-1-yloxy)dimethylsilane (317 mg, 1.497 mmol), and catalyst 3a
in DCM (2.0 mL, 0.25M) for 48 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4p (74 mg, 36%, white solid). "H NMR (500
MHz, CDCl3): 6 7.31-7.21 (m, 5H), 3.75-3.69 (m, 2H), 3.18-3.16 (m, 2H), 2.88 (t, /= 8.0 Hz, 2H),
2.70 (t, J= 6.1 Hz, 1H), 2.44-2.41 (m, 1H), 2.00 — 1.95 (m, 1H), 1.81 — 1.67 (m, 3H), 1.57-1.53
(m, 2H), 1.47-1.40 (m, 1H), 0.85 (s, 9H), 0.15 (s, 3H), 0.08 (s, 3H); 1*C NMR (125 MHz, CDCl5):
0 179.7, 175.1, 138.2, 129.1, 128.7, 126.8, 73.3, 50.5, 48.6, 40.1, 36.64, 36.63, 34.0, 25.9, 24.0,
19.7, 19.3, 18.1, -2.5; IR (KBr film, v): 2927, 2853, 1761, 1695, 1461, 1435, 1397, 1361, 1346,
1293, 1255, 1172, 1145, 1082, 977, 878, 838, 773, 700 cm’!. HRMS-ESI* (m/z): calcd. for
[M+Na]* [C24H3sNNaOs Si]" 436.2278, found 436.2287. ee = 95% [determined by HPLC
Chiralpak AD-H column, 3% IPA/Hex, 1.0 mL/min, 220 nm, timinor) = 7.4 min, tymajor) = 9.2 min].
[a]3® =-7.3° (¢ 0.5 CHCl53)
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(3aR,3bS,6aR,6bR)-3b-((tert-butyldimethylsilyl)oxy)-2-phenylhexahydrocyclopenta[3,4]cyclobuta[1,2-

clpyrrole-1,3(2H,3aH)-dione (4q)
uy
q:[léN—Ph
TBSO F| )

The experiment was performed using 1-phenyl-1H-pyrrole-2,5-dione (86 mg, 0.499
mmol), tert-butyl(cyclopent-1-en-1-yloxy)dimethylsilane (297 mg, 1.497 mmol), and catalyst 3a
in DCM (2.0 mL, 0.25M) for 48 h. The crude mixture was purified by column chromatography
(94:6 Hexane:EtOAc) to afford the desired product 4q (50 mg, 27%, white solid). "H NMR (400
MHz, CDCl3): & 7.47 (t,J = 7.6 Hz, 2H), 7.38 (d, /= 7.2 Hz, 1H), 7.34 (d, J= 7.9 Hz, 2H), 3.23
(d, J=6.3 Hz, 1H), 2.75 (d, J/= 3.9 Hz, 1H), 2.61 (dd, J = 6.4, 2.6 Hz, 1H), 2.07 — 1.85 (m, 4H),
1.77 — 1.74 (m, 2H), 0.84 (s, 9H), 0.10 (s, 3H), 0.08 (s, 3H); *C NMR (100 MHz, CDCls): 5 178.9,
174.5, 132.5, 129.2, 128.5, 126.6, 84.8, 50.1, 49.9, 40.9, 38.5, 31.7, 25.8, 24.12, 18.04, -2.5; IR
(KBr film, v): 2924, 2854, 1771, 1708, 1652, 1557, 1539, 1497, 1471, 1456, 1385, 1247, 1226,
1194, 1171, 1098, 912, 895, 836, 796, 772, 738, 699 cm™'. HRMS-ESI" (m/z): calcd. for [M+Na]*
[C21H20NNaO; Si]* 408.1965, found 408.1972. ee = 89% [determined by HPLC Chiralpak ADH
column, 20% IPA/Hex, 1.0 mL/min, 220 nm, trminor) = 6.5 min, trmajor) = 6.9 min]. [a]3® = +13.2°
(c 0.5 CHCl).
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H, 3C NMR, HPLC spectra of [2+2] cycloaddition adducts 4a-4p
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Racemic HPLC

chromatogram of 4a

MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-198-NBN-R02.D)
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'H NMR spectrum of 4b
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Racemic HPLC chromatogram of 4b

MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-N-BN-RAC-21.D)
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"H NMR spectrum of 4¢
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ns 53

s o

swm 30303.031 &z
FIDRES 0.833463 &:
) 0.5983070 sec
"G 98.2

oW 16.500 usec
oE 25.00 usec
= 298.0

b1 2.00000000 sec
11 0.03000000 sec
™0 1

CHANNEL 1 ======:
13c

11.90 usec
1,60 aB

48.13708115 W

125.7892253 mz

samaamax CHANNEL £2 ss=sszas

cPopRG(2
nuc2
=
PL2

PLi2
PL13
PL2%
PL1ZN
PLI3N
sroz

valtz16

18
£80.00 usec
0.40 a8

F2 - Processing parameters
s1

s
wou

ssE 0
s

= 0
ec

68
125.7753741 Mz
™

2.00 uz
1.00

TBSO

T T T
190 180 170

T T T T T T T
160 150 140 130 120 110 100

90
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Racemic HPLC chromatogram of 4c

MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-NBN-7-R-201.D)

mal | [=]
200 -
3 8
175—; o
150
125—§
100-=
75-
s0-
25
o NN — .
T T r T T T T 1
0 2 4 (-] 8 10 12 14 min
[« I I
# Time Area Height Width Area% Symmetry
[T ] 854 [ 2793 [ 2253 | 01914 [ 49731 | 0846 |
[2] 128ar | 2732 | 1612 | 02706 | 50263 | 072 |
Chiral HPLC chromatogram of 4¢
| MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-228-P000002.D)
mal - ~
: Ve
250 H
200
150
100 &
50 8 ‘5&
o
0 L .
0 2 i e s 10 12 14 min
[4] ]+
# Time Area Height Width AreaX Symmetry
[T ] 8906 [ 3043 ] 26.8 [ 01883 [ 5453 | 0945
[ 2 [ 12037 [ s2708 | 304 | 02683 | 94541 | 0672 |
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'H NMR spectrum of 4d

7.384
7.381
7.367
7.299
7.295
7.291
7.282
7.278
7.267
7.259
7.257
7.254
7.243
4.685
4.657
4.616
4.588
3.048
3.047
3.034
3.033
2.496
2.485
2.482
2.470
2.423
2.414
2.403
2.393
1.937
1.928
1.924
1.914
1.858
1.837
1.828
1.819
1.809
1.801
1.711
1.697
1.676
1.662
1.648
1.638
1.630
1.623
1.613
1.531
1.521
1.513
1.503
1.493
1.484
1.475
1.258
0.857
0.145
0.089

e e Ny

Current Data Parameters

NAME SNM- cycloocta-pdt-re-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210311

Time 16.34
INSTRUM spect
PROBHD 5 mm CPPBEO BB
PULPROG 2930

™ 32768
SOLVENT cpe13

NS 13

DS 0

SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219008 sec
RG 32

D 55.600 usec
DE 25.00 usec
TE 298.0

D1 2.00000000 sec
™0 1
======== CHANNEL f] ========
NUC1 1H

P1 11.90 usec
PL1 .40 dB
PLIW 16.26515961 W
SFOL 500.2035014 MHz

F2 - Processing parameters
1

SF 500.2000109 MHz
WDW

SSB 0

LB 0 Hz

GB 0

PC 1.00

TBSO

A

T T T

T
9 8 7 6 5 4 3 2 1 0
5|8 s 3 EaEEREEE  gh
s S e O et
e
S smonh
SOLVENT cncl3
DS 0
AQ 0.5999070 sec
TE 298.0 K
D11 0.03000000 sec
R —
Pl 11.90 usec
S —
CPDPRG[2 waltzl6
23
sFO2 500.2020008 Mz
L8 2.00 Hz
BC 1.00
T T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Racemic HPLC chromatogram of 4d

DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-CYO-R-A0001.D)

mal = &
S ,g:"w o
200 v”é- o '5‘?9
E @ &
E o
250 —|
200—-
150—5
100—3
s0-
0-| A/;NM,—/\ L
T r T T T ) |
0 2 4 -] 8 10 12 min
[T | |
# Time Area Height Width Area% Symmetry
[1 ] 7016 ] 35146 [ 357.1 [ o01e41 [ 50180 [ 0785 |
[2] 987 | 3489.4 [ 253.4 | 02295 [ 49820 [ 074 |

Chiral HPLC chromatogram of 4d

| DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-CYO-P-C-A02.D)

mal -
1000
800—:
600 |
400- T80 H 0
] &>
Al
o &
200 AR
o
= VAN
0 '.1’ a; é SI 1|0 1|2 rrlnI
[« |
# Time Area Height Width Area% Symmetiy
[T ] egr2 | 877 | 29 | 01644 | 4595 [ 0782
[ 2] 9eg | 182257 | 10818 [ 02808 | 95405 [ 0537 |
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'H NMR spectrum of 4e

7.399
7.396
7.383
7.380
7.295
7.281
7.278
7.266
7.260
7.255
7.241
4.670
4.641
4.634
3.277
3.275
3.264
3.262
2.741
2.730
2.717
2.524
2.517
1.914
1.905
1.895
1.886
1.845
1.839
1.827
1.820
1.816
1.807
1.801
1.792
1.788
1.779
1.773
1.767
1.761
1.662
1.656
1.653
1.644
1.638
1.633
1.625
1.620
1.612
1.558
1.552
1.542
1.536
1.533
1.526
1.516
1.505
1.493
1.015

B e S N\

Current Data Parameters

NAME SNM=273-TIPS-pdt-REPEAT-1H
EXPNO 6
PROCNO 1
F2 = Acquisition Parameters
Date_ 202
Time 15.51
INSTRUM spect
PROBHD 5 mm CPPEEO BB
PULPROG 2930
32768
SOLVENT coc13
NS 20
bs 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219008 sec
RG 35.9
oW 55.600 usec
DE 25.00 usec
TE 298.0 K
b1 2.00000000 sec
DO 1
=m=e=e= CHANNEL fl ==eeccce
1H
11.90 usec
0.40 as
16.26515961 W
500.2035014 Muz

F!
s

2 - Processing parameters
24 32768

SF 500.2000107 MHz
WOW EM

ssB 0

LB 0 Hz

GB 0

eC 1.00

A

TIPSO

L

211
3.32

243
1.00
1.08
1.00
1.11
3.18
2.51
2.20

~

13C NMR spectrum of 4e

—179.69
—174.97
—136.31
128.99
128.72

<
~

Current Data Parameters
NAME 1PS-pdt-REPEAT-13C
ExeN0 7
FROCHO 1

F2 - Acquisition Parameters
20210512
15.5¢
spect
S =m CPPEEO BB
2gpg30

o
30303031
0.833163
0.5999070
72982
16.500
27.00
29%.0
2.00000000
0203000000
1

CHANNEL £1

130
11,50

160
48.13708115
125.7892253

iz

HANNEL £

2
waltz16

18
80.00
0’40

16.38
19.40
16.26515961
0.20950423
0.20476626
500.2020008

Al 11

£2 - erocessing paramete
st 2 PA!2'!68
125.7753678

]

&

2.00

=

c 1.00

127.89

N -

77.23

77.48
76.97

T~73.76

TIPSO

- - 18.10

—50.25
T—48.77
—42.60
—36.48
19.27
18.46
18.07

T—35.74

—23.85
—13.62

_
~

1] |

ppm

T T T T T T T
190 180 170 160 150 140 130

T T T T

T T T
120 110 100 9 80 70 60
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Racemic HPLC chromatogram of 4e

DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-271-TIPS-R1.D)

mal”| - ?9
; g &
400- "Ysé’
300
. meso H o
100-
0- .
q T T T T T T T |
4 45 5 55 6 6.5 7 75 min
[«] ] 2]
# Time Area Height Width AreaZ Symmetry
[ ] 568 | 4572 [ 4798 [ 01479 [ 50.039 | 0755
[ 2] 7o14 | 4205 [ 4021 | o172 | 43961 | 0718 |
Chiral HPLC chromatogram of 4e
| DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-272-TIPS-C1.D)
[
soo;
600 | !
mpso H o
400
200 <°
s
] g
0 pr T '
4 415 é 5!5 6I 6{5 7I 7f5 rrl'nI
K| ] |
# Time Area Height Width AreaZ Symmetry
[T ] 5432 [ 2601 | 332 | 01306 | 2535 [ 0963 |
[ 2] 872 | 100007 | 927 | 01798 | 97465 | 0654 |
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'H NMR spectrum of 4f
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|
|
|
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Current Data Parameters
NAME NM-262-2me-pdt ~rep-av500-1H
6

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 2021051
INSTR

PROBHD 5 mm CPPEBO BB
PULPR( 293

D 32768
SOLVENT coe13

NS 32

s

0
sH 8992.806 Hz
FIDRES 0.274439 Hz
A

Q 1.8219008 sec
RG 16

oW 55.600 usec
DE 25.00 uzec
TE 298.0 K

01 2.00000000 sec
™0 1

mwwwmmmn CHANNEL £1 swwmwmms
18

nuC1
I3 11.90 uzec
PL1 40 a8
PLIW 16.26515961 W
sFo1 500.2035014 Mz
F2 - Processing parameters
sI 32768

SF 500.2000000 Mz
WOW no

sse ]

1B 0 uz

G 0

s 1.00

32 o 5| (8 28 BE (8
—len o - - il mlo ole
r T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
13C NMR spectrum of 4f
[ 1A \'4 Wy v I\ V

Current Data Paramet
NANE

S-262-2
Exen0

FROCHO

£2 - Requisition Parameters
Data_ 20210520

ino

IusT

PROBED 5 sm CPPEEO 58
PULP 30

e3ss

soLveNT ce13
sun 30303.031 Bz
FioRes 0533063 B2
20 0.3335070 sec
e 7298.2
o% 16.500 usec
oe 27.00 usec
= 2350 K
o1 2.00000000 sec
o1 0.03000000 sec
00 1
P A yp—
nuct 13
#1 11.50 usec
PL1 1160 B
PLIN 4813708128 W
sFor 125.7852253 Mz
Py —
cropRel2 walezig
nucz
peeD2 80.00 usec
Pz 0.40 a8
PL12 16133 a8
113 19.30 a8
PLzn 16.26515%61 ¥
pLizw 10550023 W
PN 020478828 W
sF02 500.2020008 Mz

£2 - Procassing parameters
s1 32788

e 125.7753708 Mz
wou >
ssa o

18 2.00 B2
ca o

o 1.00

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Racemic HPLC chromatogram of 4f

MWD1 B, Sig=220,8 Ref=360,100, TT (D:\DATA\SOMU\SNM-261-2ME-R01.D)

mal | [3
: 3
350—E Me U (o) g
300 B
250—:
200—5
150~
1oo—f
50-
05— .
T T T T T T T _I
6 65 7 75 8 85 9 95 min
K| I ol
# Time Area Height Width AreaX Symmetry
[1 ] 64,5 [ 395 | 398 [ 01423 [ 49583 | 0823
[ 2] 8808 [ amsrz2 | 3191 | 01814 [ 50417 | 0788 |
Chiral HPLC chromatogram of 4f
MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-262-2ME-P01.D)
mNJ_:
B Me e}
600 | I;l
5oo—f
400—5
300—:
3 &
200- 8 &
S
-3 . A
1 T T U T T T T _I
6 6.5 7 75 8 85 9 95 min
K| | ICl|
# Time Area Height Width Area% Symmetry
[T ] 62 | 992 [ 137 [ 01347 [ 10547 | 0912
[ 2] 81 | 793 | %22 | 01877 [ 89453 | 0708 |
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'"H NMR spectrum of 4g

7.387
7.371
7.330
7.311
7.307
7.290
7.271
7.265
7.260
7.248
7.230

/
|

Current Data Parameters
NAME SNM-253-4-Me cyclohex-
pdt-2nd time purify-1H

4.633
3.134
3.119
2.734
2.717
2.701
2.472
2.457
2.442
2.152
2.116
1.797
1.792
1.761
1.756
1.707
1.698
1.678
1.670
1.662
1.641
1.552
1.538
1.526
1.339
1.324
1.309
1.303
1.295
1.288
1.273
1.258
1.140
1.120
1.112
1.092
1.084
0.956

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200917
16.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT cpcl3 H
NS 26
DS 0 TBSO o
SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 256
DW 69.333 usec
DE 6.50 usec
TE 300.0
D1 2.00000000 sec
TDO 1
—===c=== CHANNEL £1 ========
NUC1 1H
Pl 15.00 usec
PL1 -1.10 dB
PL1W 13.10554314 W
SFO1 400.1328009 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDW no
SsB 0
LB 0 Hz
GB o
PC 1.00 L
r T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 ppm
© ~ (o ~ w0
S 3 N & |3 3 3|18 81§ﬁ1—.; b= 3 <
Nl o~ o ol Oll=l=IN|r=|~Im|® NI
@ o o oo
8 8 S SR8 Do we ® woamowma o ow
. Poen S8a R RS T anadmas o he
o = 6 wen e 12 BB 2
LA & &&& N S0 o Kedoarwa © ISP
53 o a3 mee e A ¥ memanaN o v
Current Data Parameters
253-ime
cyclhex-re-300-13¢
XN 13
EROCNO 1
2 - Acquisition Paramsters
bate_ 20201017
IisTa
PROBHD 5 mm CPPEBO 8B
PULPROG zgpg30
e3se
soLvent eoe13
xS 20
oS 0
s 30303.031 k=
FIoRes 0.833463 hz
2
&G
on
oE
™
o 2.00000000 zec
ol1 0103000000 zec
™0 1
—mememes CHAMMEL £1 =e=eeee=
et 13
el 11.30 uzec
eL1 1060 de
L1 48.13708115 W
srol 125.7892253 waz
memses CHANNEL £2 =smseees
CPDPRG[2 waltzlé
c2 e
ecen2 80.00 usec
eL2 040 a
eL12 1639 a8
13 19.30 a8
L2k 16.26515861
eL120 0140950423 w
eL13w 0120476626 W
sroz 500.2020008 iz
£2 - Processing parameters
st 3:
¢ 125.7753682 wiz
wow £
s o
L8 2.00 Hz
a o
=3 1.00 ‘l
L | L dench J A
T T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Racemic HPLC chromatogram of 4g

MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\4-ME-RAC000001.D)

mal 3 A e
| O A
& g &
& o &
\a NY@
200
150
100
s0-
0 N .
T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 min
[oI ] |
# Time Area Height Width AreaZ Symmetry
[1 ] 5694 [ 18807 [ 2491 [ 01258 [ 49669 | 0833 |
[2] 7o3s | 1058 | 2027 | 01567 [ 50.331 | 0826 |
Chiral HPLC chromatogram of 4g
| MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-252-REP0001.D)
mal -
7oo—f
600 —|
500 —|
200 H
™880 H 0
300
200 ?’,:\
100 =} ,»f?
E gv@’
0-
1 T T T T T T T T T |
0 1 2 3 4 o 6 7 8 9 min
[oI ] 0
# Time Area Height Width AreaZ Symmetry
[T ] 586 [ 1525 | 207 | o123 | 1846 [ 0808 |
[ 2] 721 ] 8129 | 8074 | 01675 | 98154 | 0755 |
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'H NMR spectrum of 4h

7.413
7.396
7.335
7.330
7.313
7.294
7.288
7.284
7.271

g
i

Current Data Parameters
NAME SNM-265-4Et-pdt-1H
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20201007
Time

INSTRUM spect.
PROBHD 5 mm PABBO BBE-
PULPROG 2930

™ 32768
SOLVENT cpc13

NS 12

DS 0

SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 90.5

DR 69.333 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
DO 1
=mm===== CHANNEL fl ===m====
NUC1 1H

P1 15.00 usec
PL1 -1,

PL1W 13.10554314 W
SFOL 400.1328009 MHz

F2 - Processing parameters
sI 68

SF 400.1300000 MHz
WDW
SSB ]
LB 0 Hz
GB 0
PC 1.00
| ) Eg | - E; | [=|=|o|= N
(= e 2|22 (2|12 (NN S(=
NI o - Il =l sl=imio ™,
I T T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 -1 ppm
© = & onw
23 5 283 smam ao @ weaws o . o~ wo
: : g A% % 8233I5F I 5 8%
& - $ oo e 1w T ewenen d
2= 5 88% Cee o o o remoow s - g
9 2 339 RERY 5% ¢ GR888% 2 = 4
Curzent Data Paramsters
WG SNM-265-4Btpat-13C
Exeno 2
sRocNO 1
F2 - Acquisition Paramsters
Date_ 20201007
ey 5725
free -
EROBD 5 o= PABRO B
™ Teez
souvent coc13
i o
os o
Sun 20038461 5z
FloRes 0.833453 iz
0 073999136 sec
56 S0
oW 20,800 usec
o2 5750 usec
= .
o1 2.00000000 sec
b1l 0.03000000 sec
o0 1
B
sue1 ¢
3 10100 usec
o 180 &
b 5284632492 ®
Srol 10576238304 e
P e —
CPDPRG(2 waltzlé
wucz 10
Pceo2 90.00 usec
o @
sL12 1350 @
B3 16130 @
sLzd 1310554314 #
BLi2w 074443365 0
PL130 0:20770888 W
Sroz 400.1326011 Mz
F2 = Processing parameters
s1 276
Ey 100.6127486 Mz
e o
s o
is 2.00 5
@ o
= 1.00
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 ppm
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Racemic HPLC chromatogram of 4h

MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-265-RAC0001.D)

mAl | %)
400 8
350 | H H 0 ©
300
250
zoo—§
150—§
100
-
LE — :
T T T T T T T T 1
0 1 2 3 4 5 6 7 8 min
[« ] 2]
# Time Area Height Width Area% Symmetry
[T ] 5465 [ 29204 | 4238 | 01084 | 49642 [ 0829
2] 6881 | 29626 | 3533 | 01298 | 50.358 | 0806 |
Chiral HPLC chromatogram of 4h
| DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-267-B-REF01.D)
mal - ©
500 |
E H H O
1 Et H
400
E N—Bn
200 H
: ™s0 H o
200 -
E &
3 o
100 8 éj»
z R
0- ! '
1 T T T T T T T T |
0 1 2 3 4 5 6 7 8 min
[oI | |
# Time Area Height Width AreaZ Symmetry
[T ] 5188 | 2917 ] 44.4 [ 01094 [ 5835 [ 0882 |
[ 2] 6m6 | 47071 | 5522 | 01315 [ 94165 | 0727 |
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'H NMR spectrum of 4i

7.435
7.418
7.363
7.344
7.332
7.326
7.313
7.306
7.297
7.289
7.284
7.262
7.243
7.236
7.234
7.216
4.705
4.687
4.649
3.243
3.228
2.932
2.916
2.900
2.750
2.719
2.692

2.638
2.623

2.607

2.379
2.343
2.073
2.056
2.051

2.045
2.019
2.014
2.008
1.926
1.917
1.896
1.887
1.871
1.854
1.839
1.835
1.818
1.803
1.747
1.738
1.711
1.680
1.655
1.637
0.880
0.223
0.132

IS e———

Current Data Parameters
N

AME SNM=266=4Ph=pdt=-18
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201007
Time .
INSTRUM spect
PROBHD 5 mm PABEO BB=
PULPROG 2g3

32768
SOLVENT coc13
Ns 1
os o
su 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 90.
ow 69.333 usec
DE 6.50 usec
TE 300.0 K
b1 2.00000000 sec
0 1
mmemoe CHANNEL f1 mmmmmmam
Nuc1 1
1 15.00 usec
PL1 A
PLIW 13.10554314 W
sFo1 400.1328009 Mz

F2 - Processing parameters
s1 32768

SF 400.1300017 MHz
WDW no

s5B 0

LB 0 Hz

GB 0

»C 1.00

« 8 - - 8 ~ 8 < |N® R ~ N~
ey Wi 2| 222 |S|NN N ] o
Ninim o~ -l Ol |- o ™,
r T T T T T T T T T T 1
9 8 6 5 4 3 2 1 -1 ppm
13C NMR spectrum of 4i
- .
=3 :
o=
=
B i
I
z
B B
2
i - .
E
% :
e o 4 e
=
Pl 10.00 usec
S —
==
= e
z 2
=
= -
R
B
L l Ll Ll - rem " A“J s
ooy W A oy o v . . oy
T T T T T T T T T T

T T T T T T T T
190 180 170 160 150 140 130 120

T T
110 100

920

29
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Racemic HPLC chromatogram of 4i

| MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-266-RAC0001.D)

mNJ:
600 |
500 —|
>
"
v
400 § ¢
I
300
200 |
100
i VAN
o 2 i e s 10 12 A 16 min
[« I 2]
# Time Area Height Width AreaZ Symmetry
[t ] 781 | 66454 | 6281 | 01763 | 49034 | 0799 |
[ 2] 1443 | e9073 | 3407 | 03379 | 50966 | 0766 |
Chiral HPLC chromatogram of 4i
DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-268-REP-A01.D)
mAl | [
250
200—_
150
100
s0-
Of PN, AN /\/\
o 2 4 8 s 10 12 14 18 min
[T O
# Time Area Height Width Area% Symmetry
[T ] 7399 ] 384 | 387 [ 01538 [ 6337 [ 0801 |
[ 2] 13grs | sems2 | 2834 | 03116 [ 93663 | 0764 |

30




'"H NMR spectrum of 4j

WOV ANLW OO Mm LOLTNNOOOITIOOAOME AVENNNDONOSO HOMNDON N
~NOO®OWN S NLVWOPLWAROVNXOTTNNONEVNI AT T ANAO®™ OO NOW
LR R RS RNENENEN] WOOFRWOMMMHOEEEEFWOWOVWOWONNNNODO OO O ®®©
[ S TOONNNNNNNNAAAAAAAAAAAAAAAAAHO OO OO OO

N TS —————

RocNO 1

Acqutsition Para

Time

cHRNNEL £1

Me™™

t8so H 0o

,,JU‘L . I P T O 1

T T T T
9 8 7 6 5 4 3 2 1 -1 ppm

S R4 e
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Current Data Parameters
N SNM-290-3-Me-pdt-a-13C

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210527
13
INSTRUM spect
PROBHD 5 mm CPPEBO BB
PULPROG 2gpg30
™ 36358
SOLVENT coc13
NS 387
ps o
s 30303.031 Hz
FIDRES 0.833463 Hx
AQ 0.5999070 zec
RG 2
DW 16.500 usec
02 27.00 usec
= 298.0 K
o1 2.00000000 sec
D11 0.03000000 sec
™0 1
s=mmemes CHANNEL £1 sesweses
Nuc1 13¢
31 11.90 usec
PL1 60 a2
PLIW 48.13708115 W
svo1 125.7892253 Mz
==mmmm== CHANNEL £2 ==
CPDPRG(2 waltz16
Nucz 10
pCED2 80.00 usec
0.40 a8
16.39 d8
19.40 ds
16.26515961 W
0.40950423
0.20476626
5702 500.2020008 Miz

F2 - Processing parameters
s1 68

sF 125.7753631 Mz
WOW Y
ssB °

i 2.00 Hz
G °

BC 1.00

Il | L H| l||

-2.67
-2.75

<

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
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Racemic HPLC chromatogram of 4j

MWD1 B, Sig=220.8 Ref=260,100, TT (D:\DATA\SOMU\SNM-260-3ME-R01.D)

mal | © @
] g 2
400
300
200 |
100
0-
1 T T T T T T T T 1
3 3.5 4 45 5 55 6.5 7 7.5 min
[ I 2]
# Time Area Height Width AreaZ Symmetry
[T ] 5483 ] 3391 [ 463 [ 01221 [ 50084 [ 0822 |
2] 6216 | 33796 | #4136 [ 01362 | 49916 [ 0811 |
Chiral HPLC chromatogram of 4;j
MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-262-2ME-FP01.D)
mNJ_:
H H o
500 —| :
N—Bn
400 - N
3 Me* 2
200-] ™880 H ©
200 N
3 &
K
100 g &
3 p
0-| S
T T T T T T T T AI
3 35 4 45 5 55 6.5 7 7.5 min
[ I I
# Time Area Height Width Area% Symmetry
[T 5473 ] 219 [ 33 [ 010ss [ 4317 | 0863
[ 2| 6214 | 48531 | 6117 | 01322 [ 95683 | 0816 |
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'H NMR spectrum of 4k

OCMONVMVOVENOWVWASIT MO TTOTNMDN O ®
MAVOVOVVWLANMNTONON—AONDDWWOIL TFOWWTAN
NMONOEVVOVNEAANVOITTOAANNO M~~~
CECVOITITITTONOONNNNNNNAAAA A A A A A A

1.718
1.712
1.707
1.698
1.692
1.681
1.670
1.663
1.653
1.646
1.639
1.635
1.629
1.619
1.609
1.602
1.537
1.528
1.520
1.511
1.505
1.495
1.435
1.422
1.410
1.398
1.386
0.799
0.113
0.022

Current Data Parameters
NAME SNM-304-PMB-pdt-av500-pdt=1H
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20201225
10.06

INSTRUM 5|

PROBHD 5 mm CPPBBO BB

PULPROG

™ 32768

SOLVENT coc13

NS 16

DS 0

SWH 8992.806 Hz

FIDRES 0.274439 Hz

AQ 1.8219008 sec

RG 12.7

oW 55.600 usec

DE 25.00 usec

TE 298.0 K

b1 2.00000000 sec

™0 1

CHANNEL f1 mm=
18

11.90 usec
.40 dB

16.26515961 W

500.2035014 MHz

sFol

F2 - Processing parameters
sI 8

880 H 0o

SF 500.2000103 MHz
SSB 0
L8 0 Hz
GB L]
PC 1.00 I ’
L LA_J.J LL—_
G 3 W @ RE EEE B R
o~ o~ o~ Ll - | v il o ™™
r T T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 - ppm
13
C NMR spectrum of 4k
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. . ; 2952 5 23 g 0% 23399 23
S5 a P ot [N s 32 T &8 QQaax T

Current Data Parameters
NME SNM-304-PMB-pdt -av500-pde-13C
2

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201225
Time
INSTRUM
PROBHD 5 =mm CPPBEO BB
PULP: =
™ 36358
SOLVENT coc13
NS 106
Ds 0
s 30303.031 Hz
FIDRES 0.833463 Hz
AQ 0.5999070 sec
RG 13004
bW 16.500 usec
DE 250
= 298
o1 2.00000000 sec
D11 0.03000000 zec
™0 1
==memmee CHANNEL £1 m=mmm=e=
NuC1 13¢
31 11190 usec
PL1 1.60 dB
PLIN 48.13708115 W
sFo1 125.7892253 Mz
mmmmmme= CHANNEL £2 =sm=mm=e==
CPDPRG(2 waltz16

10
pCPD2 80.00 usec
PL2 0.40 aB
PL12 16.39 a8
PL13
PL2W 16.26515961 W
PLIZH 0.40950423 W
PLI3W 0.20476626 W
s702 500.2020008 Mz
F2 - Processing parameters
sI 2768
sF 125.7753741 Miz
WOW EM
ssB °
e 2.00 Bz
G °
Bc 1.00

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

T T T T T T T T T T T

9 80 70 60 50 40 30 20 10
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Racemic HPLC chromatogram of 4k

DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-PMB-RAC-1%1.D)

mal - —
1400 —
: Hy o 2
4 - o
1200 5 o
1000
800
600
400
200-
0-| s :
T T T T T T T B
0 2 4 (-] 8 10 12 14 min
[ o]
# Time Area Height Width AreaX Symmetry
[1] 8421 [ 174236 | 14747 | 01818 [ 43787 | 0762
[ 2] 1328 | 17573 [ 10414 [ 02609 [ 50213 | o066 |
Chiral HPLC chromatogram of 4k
DAD1 A, Sig=220.4 Ref=off (D:\DATA\SOMU\SNM-PMB-CHIRAL1.D)
mNJ_:
1600—:
: H y o
1400 —| H
1200 |
1000 —|
800
600
400 s®
: g &
200- Sy
0- .
1 T T T T T T T N
0 2 4 (-] 8 10 12 14 min
[ I |
# Time Area Height Width Area% Symmetry
[1] &7os | 8935 | 58.7 [ o1ses [ 2137 [ 1021 |
[ 2| 11619 | 320387 | 18042 | 029 [ 97863 | 0595 |

34




'H NMR spectrum of 41

Current Data Parameters
NAM SNM-318-4CF3-pdt-1H
3

EXPNO

PROCNO 1

F2 - Acquisition Parameters CF3

Date_ 20210129

Time 14.54

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

™ 32768

SOLVENT €DC13

NS 13

DS 0

SwWH 7211.539 Hz

FIDRES 0.220079 Hz

AQ 2.2719147 sec

RG 322

oW 69.333 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1
CHANNEL £1 =

NUC1 1H

P1 15.00 usec

PL1 -1.50 dB

PL1W 14.36994267 W

SFO1 400.1328009 MHz

F2 - Processing parameters

sI 768

SF 400.1300094 MHz

WDW EM

ssB 0

LB 0 Hz

GB 0

PC 1.00 L

3|8 8 8 (& 8 |3|2EE [ (|28
-l o~ - ol le - ol o ol
r T T T T T T
9 8 7 6 5 4 é 1| (]) -1 ppm
13C NMR spectrum of 41
|| | N/ i Ty 1N/

Current Data Parameters
NAME  SNM-318-4CF3 maleimide-pdt-13C
ExeN0 4

e : CF,

F2 - Acquisition Parameters
20211

Date_ 0210121

Time 10.00

INSTRUM spect

PROBED S =m CPPBEO 88

PuLE: 20pg30

™ 36358

SOLVENT coc13

NS Bl

os o
30303.031 Hz

FioREs 0.833463 Bz

a0 0.5998070 sec

RG 298

o 16.500 us

oE 25.00 usec

TE 2981

o1 2.00000000 sec

D11 0203000000

o0

crAmEL £1

130
10.00 usec

5

69.57925415 w

125.7892253 wmz

18

80.00 usec
0 as

PL12 16.50 a8

PL13 19.50 a8

PL2W 17.83439445 w

PL12N 0.39926234 w

PLIIW 0.20010519

500.2020008 Mz

F2 - Processing parameters
st 68

= 125.7753702 sz

o e

=R o

i 2.00 uz

4 o

< 1.00 ‘
’ } ni

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm
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Racemic HPLC chromatogram of 41

DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-218-4CF2-R1.D)

mAl -
1000 - CF3 5
1 [
800
€00
400
200-
I 0
T T T T T T T T T N 1
0 1 2 3 4 5 6 7 8 9 min
[T | O]
# Time Area Height Width AreaZ Symmetry
[1] 6245 T 104002 | 10715 | 01432 [ 49587 [ 0726 |
[2 ] 847 | 105733 | 341 [ o197 [ so413 [ 07 |
Chiral HPLC chromatogram of 41
DAD1 A, Sig=220,4 Ref=off (SOMU\SNM-218-4CF2-C2.D)
mal
700 CF;
€00
500+
400
300—f
= >
200- &?:*’
: & ¥
100—; E&”
0-= e L
1 T T T T T T T T N |
0 1 2 3 4 5 [} 7 8 9 min
[A] I |
# Time Area Height Width AreaZ Symmetiy
[T e187 [ 2026 ] 245 [ o137 [ 2216 [ 0386 |
[ 2] 818 | 8936 | 753 | 01578 | 97784 | 0729 |
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'H NMR spectrum of 4m
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Current Data Parameters
NAME SNM-310-pMe-BEn
-pdt-chiral-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210107
Time 11.30
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930 Me
TD 32768
SOLVENT cbpcl3
NS 11
DS ]
SW! 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219008 sec
RG 14.3
DW 55.600 usec
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
! TBSO o
Pl 11.90 usec
PL1 0.40 dB
PL1W 16.26515961 W
SFO1 500.2035014 MHz
F2 - Processing parameters
SI 32768
SF 500.2000105 MHz
WDW no
SsB 0
LB 0 Hz
GB 0
PC 1.00 l
~ wn o™ =2
g5 g 2 EelaEkEs & Ep
-l o~ - = |||~ - ™™
r T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 ppm
. o . e
Tz L S oo o ro  wenaaa .
= = B8 2053 22 % 52 235738 -4
p N 3% & RS R3&RES b
g 2 5 sag e P I D e a9
7 7 8388 334 g2 § g8 agddasw T
oz oyen rzmmzers
B i
B .
s, :
. e
e
fuisros e Me
= 0
EH °
I -
P1 10.00 usec 1
B o H
-
M g TBSO o
—
i
= &
= 200 8
=
T T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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Racemic HPLC chromatogram of 4m

MWD1 B, Sig=220.8 Ref=360,100, TT (D:\DATA\SOMU\SNM-312-RAC0001.D)

[ [ ,(b ‘b‘;
1000—: Me c§ % ,;S"h
800 & mvﬁa
€00
400—_
200—_
o- . .
r r T T T 1
0 2 4 6 8 10 min
[oI ] |
# Time Area Height Width Area% Sy b
[T ] 7203 | 99991 [ 10517 [ 01585 [ 49629 [ 082 |
[ 2] 9437 | 101485 | 7935 [ 02132 [ 50371 [ o744 |
Chiral HPLC chromatogram of 4m
MWD1 B, Sig=220,8 Ref=360,100, TT (D:\DATA\SOMU\SNM-210-PME-BN2.D)
mal -
1400 Me
1200
1000 —|
800 -]
600 -
400 ‘5?65’
zoo—; 2 v@'
0] .
r r T T T |
2 4 6 8 10 min
[ I 2]
# Time Area Height Width Area%Z Sy try
[T ] 692 [ 5347 ] 627 [ 014 [ 2423 [ 0852 |
[ 2 [ 8937 | 215298 | 1622 | 02212 | 97577 | 0642 |
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'H NMR spectrum of 4n
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Current Data pazaneters
NAME SNM-317-4F maleimide-pdt-1H
EXPNO 1
PROCNO 1 F
F2 - Acquisition Parameters
Date_ 202101
- et
PROBHD S mm CPPBBO BB
PULPROG 2930
™ 32768
SOLVENT cpcl3
NS 16
DS 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219008 sec
RG 12.
DW 55.600 usec
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
CHANNEL £f1 ==
1H
11.90 usec
.40 dB
16.26515961 W
500.2035014 MHz
F2 - Processing parameters
s1 32768
SF 500.2000101 MHz
.
SSB 0
LB 0 Hz
GB [
PC 1.00
. L
n (] o™ n
8| & 8 8l 1818 [B|=&le (8 rg;rg
o~ - o~ - - -~ v -] NN
I T T T T T T T T T T T 1
9 8 7 6 5 4 3 2 | 0 4 ppm
. o wone wo
5 3 2 SEP T o oo ce o oan omeen wo
7 2 5 23 2959 fe o883 sog3s 23
a . ao D e 8 R 83 28
¢ = g3 dses ae R Ce GGl eewdi 23
RS 22 3388 B gggan g2 J g2 sgqdd o

Current Data Parameters

maleimide-pdt-13C
EXENO

PROCNO

F2 - Acquisition Parameters
20210

Date_
Time
INSTRUM
PULPROG
™
SOLVENT
ns

nuc1
I3t
L1

PLIW
sfol

cPPRG(2
noc2

2 - Processing parameters
s1

3
Wow
ss8

s
=3
I3

SHM-317-4F

1

121

2.00000000 sec
0203000000 zec
1

CHANNEL £1 ====m===

10.00 usec

a8
69.57925415 W
125.7892253 MHz

CHANNEL £2 =smsmss=
waltzl6
18

80.00

500.2020008

Mz

32768
125.7753721 mHz
EM

2.00

T

Il

T
190

T T

180 170

T T T T T

150 140 130 120 110

T T T T T T T T T T T T 1
160 100 90 80 70 20 10 0 ppm
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Racemic HPLC chromatogram of 4n

DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-3168-4F-RAC1.D)

mAL F [*] 2
- @
250 @
200
| 150—5
| 100—5
50—
| o .
) T ) ) T T T T |
0 1 2 3 4 5 6 7 8 min
Kl | i
# Time Area Height Width AreaX Sy try
1| 6742 | 28821 297 [ 01452 [ 49916 [ 0745 |
2 | 8338 | 2838 [ 2466 | 01828 [ 50084 | 0744 |
Chiral HPLC chromatogram of 4n
DAD1 A, Sig=220,4 Ref=off (SOMU\SNM-317-4F-C-A1.D)
AL F
500—-
400
300 -
200 T8sO H 0
: &
100 § N
: o
0-| . r
T r T T r T T r B 1
0 1 2 3 4 5 6 7 8 min
[T I i
# Time Area Height Width AreaX Symmetry
1] 6237 [ 1881 [ 169 | 01558 | 2382 [ 073 |
2 | 7e46 | 64778 | 5932 | 01634 | 97618 | 0675 |

40




'H NMR spectrum of 40

650"
42
508"
44N
LS6"
910"
0€0°
Sho-
ToL”
9TL"
0EL”
oL
8GL"
eLL”
88L"
€08°
818"
0€8”
Sh8”
098"
T€8”
ves”
9€8°
6€8°
98"
678"
168"
14N
998"
698"
188"
€88°
vee "
Lv6"
bS6°
L96"
9T
voc:
sLe”
8LZ”
£€8G°
T19°
Ly9"
SL9"
(444
€6C°
952"
09Z*
s9¢”
89¢C"
aLZ"
08z*
€6C°
L6C"
vop"
90% "
0ze”
€2h "

]

|

b

|

|y

|UJ

I

SN E SN ITITITNOONMNNNNNNNNNNNNNNNNNAAAAAAAAAAAAA A O OO OO

o

)

wé“}‘ r
S(s|y
oiolo

|

©
S
o

HE

-?

o

|

|11

[

2

Y

H

N—Bn

-
w
]
[7]
[11]
-

0 ppm

20 10

30

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

190

41



COSY spectrum of 4o0:
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Current Data
NAN

EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG

™
SOLVENT

00 0.00000300 sec
o1 2.00000000
b1l 0.03000000
b12 0.00002000

sFOL

=mmm== GRADIENT EL
GENAM{1] S45010.100

Gpzl 1

3 usec

Fl - Acquisition parameters
™ 2

s¥o1 ez
FIORES Hz
sH pe=
FMODE oF

£2 - Processing p.
s1

538 0
Le 0 uz
= 0



NOESY spectrum of 40:

I . T "

ppm

|

A

ul

s
-_

2 AL

0.0
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Current Data Parameters
g 5M4-328-pdt-a-roesy
£xe50 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210604

Time 1

INSTRUM spect

PROBHD 5 mm CPPEEO BB

BULEROG roesygpphpp

T 2048

SOLVENT coc13

xS 6

os 16

Swi 4496.403 Wz

FIDRES 2.195509 Hz

R 0.2277376 sec

5G 64

on 111.200 usec

o= 25.00 usec

= 298.0 K

20 0.00009591 sec

3 2200000000

o 0.40000001
003000000
0.00002000 sec

016 0.00020000 sec

mo 0.00022215 sec

===m==== CHANNEL £1 ==wmw===

o
11.90 usec
23.80 usec

2500.00 usec

s¥o1

Mz

swwsss GRADIENT CHANNEL wwwwsm

GPMAM[1] 5%5010.100
GPNan(2) 5%5010.100
ezl 40.00 ¢
cpz2 -40.00

£16 1000.00 usec

F1 - Acquisition parameters
™ 256

s¥o1 500.2019 Maz
FIDRES 35.170444 Hz
s

FrMODE

F2 - Processing parameters
st 1024

= 500.2000000 Mz
wou o

sse 2

s 0 Hz

o 0

3 1.00

Fl - Processing parameters
st 1

w2 es-TEPI

55 2000000 Mz
wou QSINE

sse 2

s 0 Wz

ca 0



Expanded '"H NMR spectrum of 40 for the comparision of cupling constant of Hy with H, and H

W wvw T N ~eEFP TN AN AT AN OT A
~r~wYw LVUOITNO0O0OLWOOUNULITTOOOMN A
NANANN Y OVOY O 0O GO QO OGO GO GO GO 0O QO GO CO O G W W
T\(Wq/m NNNNNNNNNNNNNNN NN
Ha Hb
Hc
r T T T T T T T T T T T T T T T T T T T 1
345 340 335 330 325 320 3.15 3.10 3.05 3.00 295 290 285 280 275 270 265 2.60 ppm

k,\lg I/,)

-

[—_— ] [ —
& g
8 ]
2 =

3JHb-Ha =6.5Hz
bt = 9.9 Hz

On the bases of:
(a) NOE effect between Haand He
(b) NOE effect between H. and H., H

(c) Comparing the coupling constant between Hb and Ha, also Coupling constant between Hb and Ha the
stereochemistry 40 was assigned accordingly
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Racemic HPLC chromatogram of 40

MWD1 B, Sig=220,8 Ref=360,100, TT (D:\DATA\SOMU\SNM-226-R-20002.D)

mAl | o
5
25€I—E H [o] 9
200
] N—Bn
150
: TBSO' g4
100
50-
0- - .
T T T T T N 1
6 7 8 9 10 1 min
K| ] |
# Time Area Height Width AreaZ Symmetry
[T 8152 ] 3128 [ 2889 [ 01703 [ 49953 | 0.834
[ 2] 10652 | 31338 | 2196 | 02245 | 50.047 | 0804 |
Chiral HPLC chromatogram of 40
DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-227-C-20001.D)
mal | [
800—: o
700 H
600 -
E N—Bn
500—;
400 TBSO' g¢
200-
200 @
e o
E 5
0 - L T . T
) T T T T T |
(-] 7 8 9 10 1 min
[ |
# Time Area Height Width Area% Symmetry
[1 ] 7607 | 10274 | 8628 [ 02031 [ 97.977 | 0604 |
[ 2] s9gi2 | 2277 | 14.2 | o265 | 2023 | 1047 |
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'"H NMR spectrum of 4p

Current Data Paramete:
N

s
AN SNM-291-N Et Ph-pdt-1H
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 2020112

in 1.4
INSTRUM spect.
PROBHD S mm CPPEEO BB
PULPROG 2930
™ 32768
SOLVENT coc13
NS 29
os o
Sl 8992.806 Hz

il
FIDRES 0.274439 Hz

AQ 1.8219008 sec

RG 8

DW 55.600 usec

DE 25.00 usec

TE 98

D1 2.00000000 sec

= tBso H
o 11 — o
= =

Pl 11.90 usec

PL1 0.40 d8

PLIW 16.26515961 W

SFO1 500.2035014 MHz

F2 - Processing parameters
s1 32768

SF 500.2000105 MHz
WDW

ssB [

LB 0 Hz

GB o

ec 1.00

©
©
~
o
(4]
»
w
N
-
(=]

g ] @EEE EEEy @ @R
" o ol laile=ll+ ~llenledf+= =) il
13C NMR spectrum of 4p
|| N/ \Z AV N/

Current Data Parameters
e SNM-291-N Et Ph-

pir2-13c
Tiio .
Frotho §

£2 - Aequisition Pacassters
B Sossiiny

e n

ES
FRowm> 5 om corai 58

; Tonto

5 EEE
Soumr coeis

2 ]

bs 0
30303.031 ux
Fibes TR

o”33530% sac

P 72082

o 167368 usec
o 53200 oac
= 530 &
B 2.0000080 Sec
o1 3:03000000 Ze
& i
A — TBSO o
st ™
o 10135 usec
B ooa
Bo.5925015
sl 23755253 e
oo ChnEL £2 ez
CPDPRG([2 waltzl6
e e
scsz 20.00 usec
PL2 0 de
s s6.
] sRa
oi 17.83039885
ot Rt
prre 0:20030810 1
e 5053830008 s

£2 - Processing parameters
st

32768
e 1257753650 Miz
WO Y
ss8 [}
L8 2.00 Hz
G
e 1.00

I I [ A ‘ o

T T T T T T T T T T T T T T T T 1

T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm

o
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Racemic HPLC chromatogram of 4p

DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-291-R-RE001.D)

mal - 8 Q&
120—: H o o -(‘359
: H :
100 H
80
€0
“0-
20-
0-
) T T T |
5 6 7 8 10 min
[«] IO
# Time Area Height Width AreaZ Symmetry
[T ] 74m [ 13024 | 1257 | 01727 [ 48933 [ 0834 |
2] 918 [ 1392 | 18s [ 02082 | 51.067 | 0826 |
Chiral HPLC chromatogram of 4p
DAD1 A, Sig=220,4 Ref=off (D:\DATA\SOMU\SNM-293-C-RE001.D)
mal |
3 H H o
500 H
400 —
N 200
J 200 |
E] o~
100- 5
d o L _
1 T T T T |
5 6 7 8 9 10 min
[ 2]
# Time Area Height Width AreaXZ Sy try
[T ] 7472 T 2581 [ 26.1 [ 01497 [ 3000 [ 0831 |
[2] 9212 | 826 | 6242 | 02056 | 97.000 | 0679 |
'"H NMR spectrum of 4q
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Current Data Parameters
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1

EXPNO
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F2 - Acquisition Parameters
Date_ 20200413
Time 15.19
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PROBHD 5 mm PABBO BB-
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™ 32768
SOLVENT cpc13
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DS 0

SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
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DR 69.333 usec
DE 6.50 usec
TE 300.

Dl 2.00000000 sec
DO 1
======== CHANNEL fl =s======
NUC1

Pl 15.00 usec
PL1 -1.10 dB
PL1W 13.10554314 W
SFO1 400.1328009 MHz
F2 - Processing parameters
SI

SF 400.1300095 MHz
WDW no

ssB [

LB 0 Hz

GB 0

pC 1.00

T
2 1 0 ppm
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<l ©

13C NMR spectrum of 4q
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s o
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L2 -1.10 a8
PL12 13090 a8
L3 16.90 48
L2 13.1055431¢ W
PL1ZH 0.41443369 W
PLI3W 0.20770888 W
sF02 4001326011 Mz
F2 - Processing parameters
st 32768
7 100.61274
wou
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e 2.00 Bz
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23 1.00
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Racemic HPLC chromatogram of 4q
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MWD1 B, Sig=220,8 Ref=360,100, TT (D:\DATA\SOMU\SNM-125-R000001.D)

mAU 53
400 > @
350—f
300
250—5
2oo—f
150—f
1ooé
50-
0= L L
r T r r r T r r I‘
2 4 6 8 10 12 14 18 min
[ |
# Time Area Height Width AreaX Symmetry
[1] es07 [ 38534 [ #4139 [ 01322 [ 43951 | 0908 |
[ 2] 6944 | 38603 | 3875 | 01412 [ 50043 | 0874 |
Chiral HPLC chromatogram of 4q
MWD1 B, Sig=220,8 Ref=260,100, TT (D:\DATA\SOMU\SNM-167-C-SNCL1.D)
Al | I &)
- _q’is
1 &
800 | \3
600 —|
400 —
@‘l’
200 | % ¢§
msj
0 VAW
2 i e s 10 min
Kl [»]
# Time Area Height Width Area%Z Symmetry
[T ] 68503 [ s014 ] £3.7 [ o131 [ s216 [ 087
[2] s | 91103 | 9689 | 01567 | 94784 | 0834 |

X-ray structure of 4a and its data
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X-ray crystal structure of 4a (Deposition number: CCDC 2083039)

Table S2. Crystal data and structure refinement for 117962.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections

Completeness to theta = 66.583°

117962

C23 H33N O3 Si

399.59

100.02) K

1.54178 A

Orthorhombic

P212121

a=6.3096(2) A o= 90°.
b=12.9213(4) A B=90°.
c=26.6212(8) A v =90°.
2170.38(12) A3

4

1.223 Mg/m3

1.132 mm'!

864

0.245x 0.173 x 0.117 mm?

3.802 to 66.583°.

-7<=h<=7, -15<=k<=15, -31<=I<=31
46023

3844 [R(int) = 0.1278]

100.0 %
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Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

Numerical

1 and 0.8054

Full-matrix least-squares on F?
3844/0/258

1.066

R1=0.0320, wR2 = 0.0824
R1=0.0357, wR2 = 0.0840
0.029(14)

n/a

0.213 and -0.264 e.A-3
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Table S3. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for i17962. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Si(1) 3757(1) 5661(1) 3662(1) 17(1)
O(1) 5425(3) 6004(1) 2369(1) 26(1)
0(2) 10483(3) 8530(1) 2368(1) 25(1)
0Q3) 5374(3) 6661(1) 3591(1) 18(1)
N(1) 8238(3) 7136(2) 2311(1) 18(1)
C(1) 6234(4) 6830(2) 2471(1) 19(1)
C(2) 5267(4) 7706(2) 2766(1) 17(1)
C(3) 5302(4) 7638(2) 3356(1) 16(1)
C4) 3557(4) 8332(2) 3571(1) 19(1)
C(5) 4269(4) 8888(2) 4049(1) 24(1)
C(6) 6149(4) 9584(2) 3931(1) 25(1)
C(7) 8045(4) 8937(2) 3769(1) 21(1)
C(8) 7480(4) 8167(2) 3357(1) 17(1)
C(9) 7069(4) 8517(2) 2799(1) 18(1)
C(10) 8792(4) 8128(2) 2467(1) 19(1)
c(11) 9693(4) 6458(2) 2035(1) 22(1)
C(12) 9836(4) 6694(2) 1480(1) 19(1)
C(13) 11664(4) 7119(2) 1284(1) 24(1)
C(14) 11855(5) 7284(2) 770(1) 34(1)
C(15) 10244(5) 7021(2) 453(1) 32(1)
C(16) 8394(5) 6605(2) 648(1) 35(1)
c(17) 8187(4) 6452(2) 1160(1) 27(1)
C(18) 5332(5) 4503(2) 3479(1) 29(1)
C(19) 1381(5) 5761(2) 3254(1) 27(1)
C(20) 2958(5) 5573(2) 4348(1) 27(1)
C(21) 1830(5) 4536(2) 4429(1) 37(1)
C(22) 4948(6) 5620(3) 4681(1) 46(1)
C(23) 1433(6) 6442(2) 4495(1) 43(1)
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Table S4. Bond lengths [A] and angles [°] for i17962.

Si(1)-0(3) 1.6571(17)
Si(1)-C(19) 1.855(3)
Si(1)-C(18) 1.861(3)
Si(1)-C(20) 1.897(3)
O(1)-C(1) 1.213(3)
0(2)-C(10) 1.216(3)
0(3)-C(3) 1.409(3)
N(1)-C(10) 1.391(3)
N(1)-C(1) 1.392(3)
N(1)-C(11) 1.467(3)
C(1)-C(2) 1.507(3)
C(2)-C(9) 1.548(3)
C(2)-C3) 1.5713)
C(2)-H(2) 1.0000
C(3)-C(4) 1.531(3)
C(3)-C(8) 1.535(3)
C(4)-C(5) 1.529(3)
C(4)-H(4A) 0.9900
C(4)-H(4AB) 0.9900
C(5)-C(6) 1.522(4)
C(5)-H(5A) 0.9900
C(5)-H(5AB) 0.9900
C(6)-C(7) 1.522(3)
C(6)-H(6A) 0.9900
C(6)-H(6AB) 0.9900
C(7)-C(8) 1.524(3)
C(7)-H(7A) 0.9900
C(7)-H(7AB) 0.9900
C(8)-C(9) 1.573(3)
C(8)-H(8) 1.0000
C(9)-C(10) 1.489(3)
C(9)-H(9) 1.0000
C(11)-C(12) 1.510(3)

C(11)-H(11A) 0.9900



C(11)-H(11B)
C(12)-C(13)
C(12)-C(17)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-H(17)
C(18)-H(18A)
C(18)-H(18B)
C(18)-H(18C)
C(19)-H(19A)
C(19)-H(19B)
C(19)-H(19C)
C(20)-C(23)
C(20)-C(21)
C(20)-C(22)
C(21)-H(21A)
C(21)-H(21B)
C(21)-H(21C)
C(22)-H(22A)
C(22)-H(22B)
C(22)-H(22C)
C(23)-H(23A)
C(23)-H(23B)
C(23)-H(23C)

0(3)-Si(1)-C(19)
0(3)-Si(1)-C(18)
C(19)-Si(1)-C(18)
0(3)-Si(1)-C(20)
C(19)-Si(1)-C(20)

0.9900
1.380(4)
1.381(4)
1.389(4)
0.9500
1.364(4)
0.9500
1.386(4)
0.9500
1.383(4)
0.9500
0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.529(4)
1.533(4)
1.538(4)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800

112.15(11)
105.58(11)
109.54(13)
108.63(10)
110.59(13)

54



C(18)-Si(1)-C(20)
C(3)-0(3)-Si(1)
C(10)-N(1)-C(1)
C(10)-N(1)-C(11)
C(D)-N(D)-C(11)
O(D)-C(1)-N(1)
O(-C()-C(2)
N(D-C(D-C2)
C(1)-C(2)-CO)
C()-C2)-CE)
CO)-C(2)-CE)
C(1)-C(2)-H(2)
C()-C(2)-H(2)
C(3)-C(2)-H(2)
0B3)-CB3)-C4)
0B3)-C3)-C(8)
CH-C3)-C®)
0B3)-C(3)-C(2)
CH-C3)-C2)
C(®)-C(3)-C2)
C(5)-CH-CE)
C(5)-C(4)-H(4A)
C(3)-C(4)-H(4A)
C(5)-C(4)-H(4AB)
C(3)-C(4)-H(4AB)
H(4A)-C(4)-H(4AB)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5A)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5AB)
C(4)-C(5)-H(5AB)
H(5A)-C(5)-H(5AB)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6A)
C(7)-C(6)-H(6A)
C(5)-C(6)-H(6AB)

110.23(12)
136.77(16)
113.5(2)
122.9(2)
123.5(2)
124.3(2)
127.32)
108.3(2)
103.92)
118.21(19)
88.35(17)
114.3
114.3
114.3
112.41(19)
111.65(19)
112.47(19)
119.68(19)
109.26(19)
89.39(18)
112.02)
109.2
109.2
109.2
109.2
107.9
109.6(2)
109.8
109.8
109.8
109.8
108.2
110.2(2)
109.6
109.6
109.6
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C(7)-C(6)-H(6AB)
H(6A)-C(6)-H(6AB)
C(6)-C(7)-C(8)
C(6)-C(7)-H(7A)
C(8)-C(7)-H(7A)
C(6)-C(7)-H(7AB)
C(8)-C(7)-H(7AB)
H(7A)-C(7)-H(7AB)
C(7)-C(8)-C(3)
C(7)-C(8)-C(9)
C(3)-C(8)-C(9)
C(7)-C(8)-H(8)
C(3)-C(8)-H(8)
C(9)-C(8)-H(8)
C(10)-C(9)-C(2)
C(10)-C(9)-C(8)
C(2)-C(9)-C(8)
C(10)-C(9)-H(9)
C(2)-C(9)-H(9)
C(8)-C(9)-H(9)
0(2)-C(10)-N(1)
0(2)-C(10)-C(9)
N(1)-C(10)-C(9)
N(1)-C(11)-C(12)
N(1)-C(11)-H(11A)
C(12)-C(11)-H(11A)
N(1)-C(11)-H(11B)
C(12)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
C(13)-C(12)-C(17)
C(13)-C(12)-C(11)
C(17)-C(12)-C(11)
C(12)-C(13)-C(14)
C(12)-C(13)-H(13)
C(14)-C(13)-H(13)
C(15)-C(14)-C(13)

109.6
108.1
112.3(2)
109.2
109.2
109.2
109.2
107.9
120.1(2)
122.0(2)
88.77(17)
108.1
108.1
108.1
105.9(2)
110.1(2)
88.86(17)
116.2
116.2
116.2
123.3(2)
128.7(2)
107.8(2)
114.0(2)
108.8
108.8
108.8
108.8
107.6
119.1(2)
120.1(2)
120.8(2)
120.5(3)
119.8
119.8
120.43)
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C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
C(12)-C(17)-C(16)
C(12)-C(17)-H(17)
C(16)-C(17)-H(17)
Si(1)-C(18)-H(18A)
Si(1)-C(18)-H(18B)
H(18A)-C(18)-H(18B)
Si(1)-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)
Si(1)-C(19)-H(19A)
Si(1)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
Si(1)-C(19)-H(19C)
H(19A)-C(19)-H(19C)
H(19B)-C(19)-H(19C)
C(23)-C(20)-C(21)
C(23)-C(20)-C(22)
C(21)-C(20)-C(22)
C(23)-C(20)-Si(1)
C(21)-C(20)-Si(1)
C(22)-C(20)-Si(1)
C(20)-C(21)-H(21A)
C(20)-C(21)-H(21B)
H(21A)-C(21)-H(21B)
C(20)-C(21)-H(21C)
H(21A)-C(21)-H(21C)
H(21B)-C(21)-H(21C)
C(20)-C(22)-H(22A)

119.8
119.8
119.5(2)
120.3
120.3
120.3(3)
119.9
119.9
120.3(3)
119.8
119.8
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
108.2(2)
109.7(3)
109.4(2)
111.74(18)
108.19(17)
109.59(19)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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C(20)-C(22)-H(22B) 109.5

H(22A)-C(22)-H(22B) 109.5
C(20)-C(22)-H(22C) 109.5
H(22A)-C(22)-H(22C) 109.5
H(22B)-C(22)-H(22C) 109.5
C(20)-C(23)-H(23A) 109.5
C(20)-C(23)-H(23B) 109.5
H(23A)-C(23)-H(23B) 109.5
C(20)-C(23)-H(23C) 109.5
H(23A)-C(23)-H(23C) 109.5
H(23B)-C(23)-H(23C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table S5. Anisotropic displacement parameters (A2x 10%)for i17962. The anisotropic

displacement factor exponent takes the form: -2r?[ h?a*2U!! + .. + 2 hk a* b* U'? ]

Ull U22 U33 U23 U13 U12
Si(1) 19(1) 14(1) 18(1) 1(1) 0(1) -1(1)
o(1) 28(1) 26(1) 24(1) -4(1) 2(1) 7(1)
0(2) 19(1) 27(1) 29(1) 6(1) 2(1) 3(1)
0(3) 19(1) 15(1) 21(1) 3(1) 0(1) 0(1)
N(1) 17(1) 19(1) 19(1) 1(1) 2(1) 0(1)
c(1) 19(1) 24(1) 15(1) 2(1) -1(1) 0(1)
) 14(1) 19(1) 18(1) 3(1) 0(1) 1(1)
C@3) 17(1) 15(1) 16(1) 2(1) 0(1) 1(1)
C(4) 15(1) 19(1) 22(1) 1(1) 1(1) 2(1)
C(5) 24(2) 22(1) 24(1) -6(1) 1(1) 3(1)
C(6) 26(1) 19(1) 29(1) -6(1) -1(1) 3(1)
C(7) 18(1) 19(1) 26(1) 3(1) -1(1) -1(1)
C(®) 15(1) 15(1) 20(1) 0(1) 2(1) 3(1)
C©9) 16(1) 16(1) 22(1) 4(1) 2(1) 0(1)
C(10) 17(1) 21(1) 18(1) 6(1) 2(1) 2(1)
c(11) 21(1) 24(1) 20(1) 2(1) 4(1) 2(1)
C(12) 22(1) 14(1) 19(1) -1(1) 2(1) 4(1)
C(13) 21(1) 29(1) 23(1) 2(1) 2(1) -1(1)
C(14) 37(2) 33(2) 31(1) 8(1) 14(1) 3(1)
C(15) 52(2) 25(1) 18(1) 1(1) 4(1) 11(1)
C(16) 48(2) 29(2) 29(1) -5(1) -17(1) 3(1)
C(17) 26(2) 272) 29(1) 0(1) 3(1) -6(1)
C(18) 28(2) 20(1) 40(2) -1(1) 1(1) 4(1)
C(19) 27(2) 29(1) 27(1) 2(1) -5(1) -4(1)
C(20) 34(2) 26(1) 21(1) 4(1) 2(1) -6(1)
cQ21) 47(2) 35(2) 30(1) 9(1) 4(1) -11(2)
C(22) 59(2) 58(2) 22(1) 9(2) -10(1) 22(2)
C(23) 61(2) 36(2) 32(2) 2(1) 26(2) -5(2)
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X-ray structure of 4¢ and its data

X-ray crystal structure of 4g (Deposition number: CCDC 2083040)

Table S6. Crystal data and structure refinement for 118031.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

Index ranges

Reflections collected

118031

C24 H35 N O3 Si
413.62

100.02) K
0.71073 A
Monoclinic

P21
a=11.5874(3) A
b=6.3337(2) A
c=15.8579(4) A
1162.98(6) A3

2

1.181 Mg/m3
0.125 mm'!

448

0.264 x 0.183 x 0.120 mm?

2.571 to 27.102°.

o= 90°.
B=92.1940(10)°.
¥ = 90°.

-14<=h<=14, -8<=k<=8, -20<=I<=20

34193
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Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

5088 [R(int) = 0.0398]

99.4 %

Numerical

1 and 0.975

Full-matrix least-squares on F?
5088 /1/268

1.044

R1=0.0274, wR2 = 0.0657
R1=0.0308, wR2 = 0.0686
0.03(3)

n/a

0.204 and -0.147 e.A-3
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Table S7. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for i18031. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
Si(1) 6815(1) 2393(1) 8562(1) 19(1)
O(1) 6008(1) 4296(2) 8129(1) 17(1)
0(2) 4948(1) 9253(2) 5483(1) 22(1)
0Q3) 7769(1) 4920(3) 6554(1) 27(1)
N(1) 6536(1) 7303(3) 5917(1) 17(1)
C(1) 5221(1) 4253(3) 7429(1) 15(1)
C(2) 4317(2) 2496(3) 7484(1) 19(1)
C(3) 3317(2) 3113(3) 8034(1) 23(1)
C4) 2688(2) 5036(3) 7648(1) 23(1)
C(5) 3511(2) 6910(3) 7646(1) 20(1)
C(6) 4654(2) 6421(3) 7257(1) 15(1)
C(7) 4750(2) 5979(3) 6283(1) 16(1)
C(8) 5356(2) 7709(3) 5829(1) 16(1)
C) 6794(2) 5448(3) 6360(1) 18(1)
C(10) 5679(2) 4297(3) 6509(1) 16(1)
C(11) 1601(2) 5561(4) 8122(1) 33(1)
C(12) 7429(2) 8738(3) 5644(1) 21(1)
C(13) 8082(2) 7995(3) 4885(1) 19(1)
C(14) 8960(2) 9304(4) 4606(1) 25(1)
C(15) 9628(2) 8683(4) 3944(1) 32(1)
C(16) 9433(2) 6743(4) 3557(1) 31(1)
c(17) 8563(2) 5443(4) 3827(1) 28(1)
C(18) 7882(2) 6079(3) 4488(1) 21(1)
C(19) 5962(2) 725(4) 9287(1) 31(1)
C(20) 7432(2) 747(3) 7717(1) 29(1)
C(21) 7992(2) 3819(3) 9190(1) 22(1)
C(22) 8519(2) 5531(4) 8647(1) 35(1)
C(23) 8943(2) 2257(4) 9472(1) 34(1)
C(24) 7491(2) 4853(4) 9971(1) 33(1)
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Table S8. Bond lengths [A] and angles [°] for i18031.

Si(1)-0(1)
Si(1)-C(20)
Si(1)-C(19)
Si(1)-C(21)
O(1)-C(1)
0(2)-C(8)
0(3)-C(9)
N(1)-C(8)
N(1)-C(9)
N(1)-C(12)
C(1)-C(2)
C(1)-C(6)
C(1)-C(10)
C(2)-C(3)
C(2)-H(2A)
C(2)-H(2AB)
C(3)-C(4)
C(3)-HB3A)
C(3)-H(3AB)
C(4)-C(5)
C(4)-C(11)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5A)
C(5)-H(5AB)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(7)-C(10)
C(7)-H(7)
C(9)-C(10)
C(10)-H(10)
C(11)-H(11A)
C(11)-H(11B)

1.6585(13)
1.862(2)
1.871(2)
1.888(2)
1.410(2)
1.208(2)
1.207(2)
1.393(2)
1.395(2)
1.456(2)
1.533(2)
1.542(2)
1.572(2)
1.528(2)
0.9900
0.9900
1.534(3)
0.9900
0.9900
1.523(3)
1.529(3)
1.0000
1.514(2)
0.9900
0.9900
1.579(2)
1.0000
1.501(2)
1.547(2)
1.0000
1.510(2)
1.0000
0.9800
0.9800
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C(11)-H(11C)
C(12)-C(13)
C(12)-H(12A)
C(12)-H(12B)
C(13)-C(18)
C(13)-C(14)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-H(18)
C(19)-H(19A)
C(19)-H(19B)
C(19)-H(19C)
C(20)-H(20A)
C(20)-H(20B)
C(20)-H(20C)
C(21)-C(22)
C(21)-C(24)
C(21)-C(23)
C(22)-H(22A)
C(22)-H(22B)
C(22)-H(22C)
C(23)-H(23A)
C(23)-H(23B)
C(23)-H(23C)
C(24)-H(24A)
C(24)-H(24B)
C(24)-H(24C)

0(1)-Si(1)-C(20)
O(1)-Si(1)-C(19)

0.9800
1.520(2)
0.9900
0.9900
1.383(3)
1.398(3)
1.385(3)
0.9500
1.387(3)
0.9500
1.382(3)
0.9500
1.396(3)
0.9500
0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.527(3)
1.534(3)
1.534(3)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800

109.55(8)
111.25(9)
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C(20)-Si(1)-C(19)
O(1)-Si(1)-C(21)
C(20)-Si(1)-C(21)
C(19)-Si(1)-C(21)
C(1)-0(1)-Si(1)
C(8)-N(1)-C(9)
C(8)-N(1)-C(12)
C(9)-N(1)-C(12)
O(1)-C(1)-C(2)
O(1)-C(1)-C(6)
C(2)-C(1)-C(6)
O(1)-C(1)-C(10)
C(2)-C(1)-C(10)
C(6)-C(1)-C(10)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2A)
C(1)-C(2)-H(2A)
C(3)-C(2)-H(2AB)
C(1)-C(2)-H(2AB)
H(2A)-C(2)-H(2AB)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3A)
C(4)-C(3)-H(3A)
C(2)-C(3)-HBAB)
C(4)-C(3)-HBAB)
H(3A)-C(3)-H(3AB)
C(5)-C(4)-C(11)
C(5)-C(4)-C(3)
C(11)-C(4)-C(3)
C(5)-C(4)-H(4)
C(11)-C(4)-H(4)
C(3)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5A)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5AB)

110.65(10)
104.80(8)
110.99(9)
109.47(9)
130.53(11)
113.38(14)
124.08(16)
122.34(15)
113.09(14)
112.33(14)
111.72(14)
119.91(14)
108.74(14)
88.70(12)
112.41(15)
109.1
109.1
109.1
109.1
107.9
109.55(15)
109.8
109.8
109.8
109.8
108.2
111.08(17)
109.37(15)
111.38(17)
108.3
108.3
108.3
113.54(15)
108.9
108.9
108.9
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C(4)-C(5)-H(5AB) 108.9

H(5A)-C(5)-H(5AB) 107.7
C(5)-C(6)-C(1) 118.89(14)
C(5)-C(6)-C(7) 122.01(14)
C(1)-C(6)-C(7) 88.23(12)
C(5)-C(6)-H(6) 108.6
C(1)-C(6)-H(6) 108.6
C(7)-C(6)-H(6) 108.6
C(8)-C(7)-C(10) 106.23(14)
C(8)-C(7)-C(6) 113.05(14)
C(10)-C(7)-C(6) 88.25(12)
C(8)-C(7)-H(7) 115.3
C(10)-C(7)-H(7) 115.3
C(6)-C(7)-H(7) 115.3
0(2)-C(8)-N(1) 124.14(16)
0(2)-C(8)-C(7) 128.74(16)
N(1)-C(8)-C(7) 107.01(14)
0(3)-C(9)-N(1) 122.84(17)
0(3)-C(9)-C(10) 128.66(18)
N(1)-C(9)-C(10) 108.48(15)
C(9)-C(10)-C(7) 102.93(14)
C(9)-C(10)-C(1) 118.40(14)
C(7)-C(10)-C(1) 88.31(13)
C(9)-C(10)-H(10) 114.5
C(7)-C(10)-H(10) 114.5
C(1)-C(10)-H(10) 114.5
C(4)-C(11)-H(11A) 109.5
C(4)-C(11)-H(11B) 109.5
H(11A)-C(11)-H(11B) 109.5
C(4)-C(11)-H(11C) 109.5
H(11A)-C(11)-H(11C) 109.5
H(11B)-C(11)-H(11C) 109.5
N(1)-C(12)-C(13) 115.03(15)
N(1)-C(12)-H(12A) 108.5
C(13)-C(12)-H(12A) 108.5

N(1)-C(12)-H(12B) 108.5



C(13)-C(12)-H(12B) 108.5

H(12A)-C(12)-H(12B) 107.5
C(18)-C(13)-C(14) 119.19(17)
C(18)-C(13)-C(12) 123.54(16)
C(14)-C(13)-C(12) 117.22(17)
C(15)-C(14)-C(13) 120.4(2)
C(15)-C(14)-H(14) 119.8
C(13)-C(14)-H(14) 119.8
C(14)-C(15)-C(16) 120.03(19)
C(14)-C(15)-H(15) 120.0
C(16)-C(15)-H(15) 120.0
C(17)-C(16)-C(15) 119.93(19)
C(17)-C(16)-H(16) 120.0
C(15)-C(16)-H(16) 120.0
C(16)-C(17)-C(18) 120.0(2)
C(16)-C(17)-H(17) 120.0
C(18)-C(17)-H(17) 120.0
C(13)-C(18)-C(17) 120.36(18)
C(13)-C(18)-H(18) 119.8
C(17)-C(18)-H(18) 119.8
Si(1)-C(19)-H(19A) 109.5
Si(1)-C(19)-H(19B) 109.5
H(19A)-C(19)-H(19B) 109.5
Si(1)-C(19)-H(19C) 109.5
H(19A)-C(19)-H(19C) 109.5
H(19B)-C(19)-H(19C) 109.5
Si(1)-C(20)-H(20A) 109.5
Si(1)-C(20)-H(20B) 109.5
H(20A)-C(20)-H(20B) 109.5
Si(1)-C(20)-H(20C) 109.5
H(20A)-C(20)-H(20C) 109.5
H(20B)-C(20)-H(20C) 109.5
C(22)-C(21)-C(24) 108.90(18)
C(22)-C(21)-C(23) 108.86(17)
C(24)-C(21)-C(23) 109.26(16)

C(22)-C(21)-Si(1) 109.80(13)



C(24)-C(21)-Si(1) 110.03(13)

C(23)-C(21)-Si(1) 109.96(15)
C(21)-C(22)-H(22A) 109.5
C(21)-C(22)-H(22B) 109.5
H(22A)-C(22)-H(22B) 109.5
C(21)-C(22)-H(22C) 109.5
H(22A)-C(22)-H(22C) 109.5
H(22B)-C(22)-H(22C) 109.5
C(21)-C(23)-H(23A) 109.5
C(21)-C(23)-H(23B) 109.5
H(23A)-C(23)-H(23B) 109.5
C(21)-C(23)-H(23C) 109.5
H(23A)-C(23)-H(23C) 109.5
H(23B)-C(23)-H(23C) 109.5
C(21)-C(24)-H(24A) 109.5
C(21)-C(24)-H(24B) 109.5
H(24A)-C(24)-H(24B) 109.5
C(21)-C(24)-H(24C) 109.5
H(24A)-C(24)-H(24C) 109.5
H(24B)-C(24)-H(24C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table S9. Anisotropic displacement parameters (A2x 10%)for i18031. The anisotropic

displacement factor exponent takes the form: -2r?[ h?a*2U!! + .. + 2 hk a* b* U'? ]

Ull U22 U33 U23 U13 U12
Si(1) 22(1) 17(1) 16(1) 3(1) 2(1) 2(1)
o(1) 18(1) 19(1) 16(1) 2(1) -1(1) 0(1)
0(2) 25(1) 23(1) 19(1) 5(1) 3(1) 6(1)
0(3) 17(1) 40(1) 26(1) 10(1) 5(1) 8(1)
N(1) 16(1) 20(1) 15(1) 1(1) 3(1) -1(1)
c(1) 18(1) 17(1) 12(1) -1(1) 1(1) 0(1)
) 21(1) 17(1) 17(1) 0(1) 2(1) 2(1)
C@3) 23(1) 27(1) 19(1) 2(1) 5(1) 9(1)
C(4) 18(1) 31(1) 19(1) -4(1) 4(1) -5(1)
C(5) 18(1) 25(1) 18(1) -1(1) 3(1) 1(1)
C(6) 16(1) 16(1) 14(1) 0(1) 2(1) -1(1)
C(7) 14(1) 18(1) 15(1) 0(1) 2(1) 0(1)
C(®) 18(1) 20(1) 11(1) -1(1) 2(1) 1(1)
C©9) 18(1) 23(1) 13(1) 1(1) 3(1) 3(1)
C(10) 18(1) 17(1) 14(1) -1(1) 3(1) 1(1)
c(11) 21(1) 44(1) 33(1) -7(1) 10(1) -5(1)
C(12) 21(1) 23(1) 19(1) -1(1) 5(1) -5(1)
C(13) 13(1) 28(1) 15(1) 2(1) 0(1) 2(1)
C(14) 19(1) 35(1) 20(1) 5(1) 2(1) -8(1)
C(15) 15(1) 56(1) 24(1) 12(1) 2(1) 7(1)
C(16) 18(1) 60(2) 16(1) 5(1) 4(1) 8(1)
C(17) 24(1) 43(1) 18(1) -5(1) -1(1) 5(1)
C(18) 18(1) 28(1) 19(1) -1(1) 2(1) 2(1)
C(19) 35(1) 30(1) 26(1) 11(1) 2(1) -5(1)
C(20) 37(1) 22(1) 27(1) -1(1) 4(1) (1)
c2l) 20(1) 25(1) 21(1) 3(1) -1(1) 5(1)
C(22) 27(1) 40(1) 36(1) 12(1) -8(1) -12(1)
C(23) 30(1) 43(1) 28(1) 3(1) -4(1) 16(1)
C(24) 31(1) 37(1) 31(1) -8(1) 2(1) 4(1)
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X-ray structure of 4j and its data

X-ray crystal structure of 4j (Deposition number: CCDC 2089102)

Table S10. Crystal data and structure refinement for 118225.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections

Completeness to theta = 67.679°

118225

C24 H35N O3 Si

413.62

100.02) K

1.54178 A

Orthorhombic

P212121

a=6.43550(10) A o= 90°.
b=11.07532) A B=90°.
c=32.5101(4) A v =90°.
2317.16(6) A3

4

1.186 Mg/m?3

1.076 mm'!

896

0.232x 0.077 x 0.051 mm?

2.718 to 70.235°.

-7<=h<=7, -13<=k<=13, -39<=1<=39
56117

4416 [R(int) = 0.0468]

100.0 %
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Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

Numerical

1 and 0.9093

Full-matrix least-squares on F?
4416/0/268

1.039

R1=0.0241, wR2 =0.0615
R1=0.0262, wR2 = 0.0626
0.032(7)

n/a

0.188 and -0.185 e.A-3
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Table S11. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for 118225. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Si(1) 2419(1) 5889(1) 6783(1) 15(1)
O(1) 4018(2) 4944(1) 5734(1) 28(1)
0(2) 8660(2) 7648(1) 5216(1) 23(1)
0(3) 4160(2) 6673(1) 6519(1) 15(1)
N(1) 6602(2) 6093(1) 5448(1) 17(1)
C(1) 4724(3) 5927(2) 5654(1) 19(1)
C(2) 3804(3) 7145(2) 5751(1) 16(1)
C@3) 4034(3) 7562(2) 6210(1) 14(1)
C4) 2467(3) 8562(1) 6306(1) 15(1)
C(5) 3329(3) 9507(2) 6606(1) 16(1)
C(6) 5180(3) 10128(2) 6399(1) 19(1)
C(7) 6920(3) 9225(2) 6315(1) 17(1)
C(8) 6193(3) 8078(2) 6102(1) 14(1)
C(9) 5562(3) 8032(2) 5633(1) 15(1)
C(10) 7124(3) 7305(2) 5397(1) 16(1)
c(11) 1678(3) 10421(2) 6734(1) 20(1)
C(12) 7986(3) 5101(2) 5342(1) 23(1)
C(13) 7416(3) 4393(1) 4960(1) 21(1)
C(14) 5485(3) 4470(2) 4770(1) 22(1)
C(15) 5004(4) 3708(2) 4443(1) 27(1)
C(16) 6447(4) 2879(2) 4302(1) 31(1)
c(17) 8391(4) 2815(2) 4483(1) 31(1)
C(18) 8875(3) 3566(2) 4811(1) 25(1)
C(19) 343(3) 5289(2) 6440(1) 24(1)
C(20) 1262(3) 6839(2) 7199(1) 24(1)
C(21) 3994(3) 4627(2) 7019(1) 19(1)
C(22) 5840(3) 5174(2) 7253(1) 26(1)
C(23) 2651(4) 3898(2) 7321(1) 31(1)
C(24) 4819(3) 3775(2) 6685(1) 24(1)
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Table S12. Bond lengths [A] and angles [°] for i18225.

Si(1)-0(3)
Si(1)-C(19)
Si(1)-C(20)
Si(1)-C(21)
O(1)-C(1)
0(2)-C(10)
0(3)-C(3)
N(1)-C(1)
N(1)-C(10)
N(1)-C(12)
C(1)-C(2)
C(2)-C9)
C(2)-C(3)
C(2)-H(2)
C(3)-C(4)
C(3)-C(8)
C(4)-C(5)
C(4)-H(4A)
C(4)-H(4AB)
C(5)-C(11)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6A)
C(6)-H(6AB)
C(7)-C(8)
C(7)-H(7A)
C(7)-H(7AB)
C(®)-C(9)
C(8)-H(8)
C(9)-C(10)
C(9)-H(9)
C(11)-H(11A)
C(11)-H(11B)

1.6566(12)
1.862(2)
1.8690(18)
1.8897(18)
1.207(2)
1.211(2)
1.4084(19)
1.393(2)
1.394(2)
1.455(2)
1.508(2)
1.546(2)
1.571(2)
1.0000
1.530(2)
1.543(2)
1.534(2)
0.9900
0.9900
1.526(2)
1.530(2)
1.0000
1.526(2)
0.9900
0.9900
1.521(2)
0.9900
0.9900
1.577(2)
1.0000
1.500(2)
1.0000
0.9800
0.9800
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C(11)-H(11C)
C(12)-C(13)
C(12)-H(12A)
C(12)-H(12B)
C(13)-C(14)
C(13)-C(18)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-H(18)
C(19)-H(19A)
C(19)-H(19B)
C(19)-H(19C)
C(20)-H(20A)
C(20)-H(20B)
C(20)-H(20C)
C(21)-C(24)
C(21)-C(22)
C(21)-C(23)
C(22)-H(22A)
C(22)-H(22B)
C(22)-H(22C)
C(23)-H(23A)
C(23)-H(23B)
C(23)-H(23C)
C(24)-H(24A)
C(24)-H(24B)
C(24)-H(24C)

0(3)-Si(1)-C(19)
0(3)-Si(1)-C(20)

0.9800
1.516(2)
0.9900
0.9900
1.389(3)
1.398(3)
1.392(3)
0.9500
1.384(3)
0.9500
1.384(3)
0.9500
1.388(3)
0.9500
0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.534(2)
1.537(3)
1.538(2)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800

111.28(8)
110.42(8)

74



C(19)-Si(1)-C(20) 110.39(9)

0(3)-Si(1)-C(21) 103.58(7)
C(19)-Si(1)-C(21) 111.38(8)
C(20)-Si(1)-C(21) 109.60(8)
C(3)-0(3)-Si(1) 134.11(11)
C(1)-N(1)-C(10) 113.21(14)
C(1)-N(1)-C(12) 122.98(15)
C(10)-N(1)-C(12) 123.45(15)
O(1)-C(1)-N(1) 123.30(17)
0O(1)-C(1)-C(2) 127.86(16)
N(1)-C(1)-C(2) 108.84(14)
C(1)-C(2)-C(9) 103.27(14)
C(1)-C(2)-C(3) 115.15(14)
C(9)-C(2)-C(3) 88.80(12)
C(1)-C(2)-H(2) 115.4
C(9)-C(2)-H(2) 115.4
C(3)-C(2)-H(2) 115.4
0(3)-C(3)-C(4) 113.61(13)
0(3)-C(3)-C(8) 111.74(13)
C(4)-C(3)-C(8) 111.83(13)
0(3)-C(3)-C(2) 118.52(13)
C(4)-C(3)-C(2) 110.05(13)
C(8)-C(3)-C(2) 88.62(12)
C(3)-C(4)-C(5) 112.58(14)
C(3)-C(4)-H(4A) 109.1
C(5)-C(4)-H(4A) 109.1
C(3)-C(4)-H(4AB) 109.1
C(5)-C(4)-H(4AB) 109.1
H(4A)-C(4)-H(4AB) 107.8
C(11)-C(5)-C(6) 111.36(14)
C(11)-C(5)-C(4) 111.99(14)
C(6)-C(5)-C(4) 107.99(14)
C(11)-C(5)-H(5) 108.5
C(6)-C(5)-H(5) 108.5
C(4)-C(5)-H(5) 108.5

C(7)-C(6)-C(5) 110.82(14)



C(7)-C(6)-H(6A)
C(5)-C(6)-H(6A)
C(7)-C(6)-H(6AB)
C(5)-C(6)-H(6AB)
H(6A)-C(6)-H(6AB)
C(8)-C(7)-C(6)
C(8)-C(7)-H(7A)
C(6)-C(7)-H(7A)
C(8)-C(7)-H(7AB)
C(6)-C(7)-H(7AB)
H(7A)-C(7)-H(7AB)
C(7)-C(8)-C(3)
C(7)-C(8)-C(9)
C(3)-C(8)-C(9)
C(7)-C(8)-H(8)
C(3)-C(8)-H(8)
C(9)-C(8)-H(8)
C(10)-C(9)-C(2)
C(10)-C(9)-C(8)
C(2)-C(9)-C(8)
C(10)-C(9)-H(9)
C(2)-C(9)-H(9)
C(8)-C(9)-H(9)
0(2)-C(10)-N(1)
0(2)-C(10)-C(9)
N(1)-C(10)-C(9)
C(5)-C(11)-H(11A)
C(5)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
C(5)-C(11)-H(11C)
H(11A)-C(11)-H(11C)
H(11B)-C(11)-H(11C)
N(1)-C(12)-C(13)
N(1)-C(12)-H(12A)
C(13)-C(12)-H(12A)
N(1)-C(12)-H(12B)

109.5
109.5
109.5
109.5
108.1
113.81(14)
108.8
108.8
108.8
108.8
107.7
118.79(14)
123.09(14)
88.73(12)
108.1
108.1
108.1
106.03(13)
109.89(13)
88.29(12)
116.3
116.3
116.3
123.85(16)
128.87(16)
107.07(14)
109.5
109.5
109.5
109.5
109.5
109.5
115.92(15)
108.3
108.3
108.3
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C(13)-C(12)-H(12B) 108.3

H(12A)-C(12)-H(12B) 107.4
C(14)-C(13)-C(18) 119.18(16)
C(14)-C(13)-C(12) 123.25(16)
C(18)-C(13)-C(12) 117.43(18)
C(13)-C(14)-C(15) 120.01(18)
C(13)-C(14)-H(14) 120.0
C(15)-C(14)-H(14) 120.0
C(16)-C(15)-C(14) 120.4(2)
C(16)-C(15)-H(15) 119.8
C(14)-C(15)-H(15) 119.8
C(15)-C(16)-C(17) 119.94(18)
C(15)-C(16)-H(16) 120.0
C(17)-C(16)-H(16) 120.0
C(16)-C(17)-C(18) 119.90(18)
C(16)-C(17)-H(17) 120.0
C(18)-C(17)-H(17) 120.0
C(17)-C(18)-C(13) 120.5(2)
C(17)-C(18)-H(18) 119.7
C(13)-C(18)-H(18) 119.7
Si(1)-C(19)-H(19A) 109.5
Si(1)-C(19)-H(19B) 109.5
H(19A)-C(19)-H(19B) 109.5
Si(1)-C(19)-H(19C) 109.5
H(19A)-C(19)-H(19C) 109.5
H(19B)-C(19)-H(19C) 109.5
Si(1)-C(20)-H(20A) 109.5
Si(1)-C(20)-H(20B) 109.5
H(20A)-C(20)-H(20B) 109.5
Si(1)-C(20)-H(20C) 109.5
H(20A)-C(20)-H(20C) 109.5
H(20B)-C(20)-H(20C) 109.5
C(24)-C(21)-C(22) 109.05(15)
C(24)-C(21)-C(23) 108.93(15)
C(22)-C(21)-C(23) 108.95(15)

C(24)-C(21)-Si(1) 110.63(12)



C(22)-C(21)-Si(1) 108.95(12)

C(23)-C(21)-Si(1) 110.30(13)
C(21)-C(22)-H(22A) 109.5
C(21)-C(22)-H(22B) 109.5
H(22A)-C(22)-H(22B) 109.5
C(21)-C(22)-H(22C) 109.5
H(22A)-C(22)-H(22C) 109.5
H(22B)-C(22)-H(22C) 109.5
C(21)-C(23)-H(23A) 109.5
C(21)-C(23)-H(23B) 109.5
H(23A)-C(23)-H(23B) 109.5
C(21)-C(23)-H(23C) 109.5
H(23A)-C(23)-H(23C) 109.5
H(23B)-C(23)-H(23C) 109.5
C(21)-C(24)-H(24A) 109.5
C(21)-C(24)-H(24B) 109.5
H(24A)-C(24)-H(24B) 109.5
C(21)-C(24)-H(24C) 109.5
H(24A)-C(24)-H(24C) 109.5
H(24B)-C(24)-H(24C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table S13. Anisotropic displacement parameters (A2x 103)for i18225. The anisotropic

displacement factor exponent takes the form: -2r?[ h?a*2U!! + .. + 2 hk a* b* U'? ]

Ull U22 U33 U23 U13 U12
Si(1) 15(1) 15(1) 15(1) 0(1) 3(1) -1(1)
o(1) 42(1) 17(1) 25(1) -6(1) 13(1) 9(1)
0(2) 23(1) 27(1) 20(1) 3(1) 9(1) -5(1)
0(3) 17(1) 14(1) 15(1) 2(1) 3(1) 0(1)
N(1) 21(1) 15(1) 14(1) 2(1) 1(1) 1(1)
c(1) 24(1) 20(1) 12(1) -4(1) 1(1) 2(1)
) 16(1) 17(1) 13(1) 2(1) 1(1) 2(1)
¢)) 16(1) 14(1) 11(1) 0(1) 0(1) -1(1)
C(4) 15(1) 16(1) 14(1) -1(1) 0(1) 2(1)
C(5) 18(1) 16(1) 16(1) 2(1) -1(1) 2(1)
C(6) 22(1) 16(1) 21(1) 2(1) 0(1) -1(1)
C(7) 16(1) 17(1) 17(1) -1(1) 0(1) 3(1)
C(8) 14(1) 14(1) 12(1) 0(1) 0(1) 2(1)
C©9) 18(1) 15(1) 12(1) 0(1) -1(1) 0(1)
C(10) 20(1) 19(1) 10(1) -1(1) 2(1) 2(1)
c(11) 21(1) 19(1) 20(1) -4(1) -1(1) 3(1)
C(12) 27(1) 22(1) 19(1) 3(1) 0(1) 8(1)
C(13) 32(1) 14(1) 15(1) 2(1) 5(1) 2(1)
C(14) 32(1) 18(1) 16(1) 1(1) 3(1) 3(1)
C(15) 44(1) 22(1) 17(1) 3(1) -1(1) -4(1)
C(16) 62(2) 15(1) 15(1) 2(1) (1) -4(1)
c(17) 55(1) 16(1) 23(1) 1(1) 14(1) 7(1)
C(18) 36(1) 17(1) 22(1) 3(1) 8(1) 6(1)
C(19) 19(1) 27(1) 25(1) 2(1) 2(1) -1(1)
C(20) 28(1) 22(1) 23(1) -4(1) 9(1) 0(1)
c2l) 20(1) 17(1) 19(1) 4(1) 1(1) -1(1)
C(22) 30(1) 27(1) 22(1) 3(1) -6(1) 1(1)
C(23) 34(1) 26(1) 33(1) 12(1) (1) 1(1)
C(24) 26(1) 20(1) 26(1) -1(1) 2(1) 4(1)
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