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Spectroscopic Data

Compound 1

|
SO

H

M.p. = 184-193°C decomp., '"H NMR (300.1 MHz, CDCl,) 3,, = 8.46 (1H, s, NH), 8.22 (2H, d,
Jun 8.9, Ar CH), 7.80 (1H, s, CH), 7.63 (2H, d, J,,,,8.8, Ar CH), 7.46-7.41 (4H, m, Ar CH), 5.97
(1H, s, NH), 1.33 (9H, s, CH,), 1.26 (9H, s, CH.); °C NMR (75.5 MHz CDCl,) &, = 155.2 (q),
145.7 (), 144.6 (q), 144.2 (q), 136.6 (CH), 131.3 (Ar CH), 126.6 (Ar CH), 123.5 (q), 121.7 (Ar
CH), 118.1 (Ar CH), 50.8 (q), 31.6 (CH.), 29.6 (CH.), 18.8 (q); MS (ES-) m/z (%) = 267.2 (10),
366.2 (100) [M-Hl: MS (ES+) m/z (%) = 390.2 (100) [M+Na‘]; HRMS (ES+): calcd for
C.,H,N;0,Na (390.2): 390.2157; found 390.2160; FT-IR (thin film) v__/cm™ = 3308, 2956,
1676, 1587, 1550, 1452, 1416, 1389, 1363, 1317, 1176, 1116, 1053, 835, 767.

Compound 2a:

o
OMe
o
(0]
M.p. (waxy yellow solid) = 58.3-59.0°C; '"H NMR (300.1 MHz, CDCl,) &, = 7.42 (1H, dd, J,;, 8,
Jun 8, Ar CH), 7.27-7.38 (3H, m, Ar CH), 6.82 (2H, s, CH), 3.69 (3H, s, CH,), 3.68 (2H, s,
CH,); ®*C NMR (75.5 MHz, CDCl,) 8. = 171.8 (q), 169.8 (q), 135.5 (q), 134.6, (Ar CH), 131.8
(), 129.7 (Ar CH), 129.3 (Ar CH), 127.3 (Ar CH), 125.2 (2CH), 52.6 (CH,), 41.3 (CH,); MS
(ES+) m/z (%) 268.0 (100) [M+Na*], 300 (75): MS (Cl+) m/z (%) 186.1 (100), 214.1 (20),

246.1 (20) [M+H*]; HRMS (Cl+): caled for C,H,,NO, (246.1): 246.0766, found 246.0771;
FT_IR (thin film) v, /cm™ = 3101, 2450, 1716, 1492, 1448, 1385, 1260, 1149, 827, 709.
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Compound 2b

o
OH
(0]
(6]
M.p. (yellow solid) = 113.5-114.7°C; 'H NMR (300.1 MHz, CDCl,) d,, = 7.40-7.33 (1H, m, Ar
CH), 7.19-7.28 (3H, m, Ar CH), 6.79 (2H, s, CH) 3.62 (2H, s, CH) ppm; *C NMR (75.5 MHz
CD,COCD,) &, = 179.5 (q), 170.5 (q), 136.8 (q, 2C), 135.32 (2CH), 133.0 (q), 129.6 (Ar 2CH),
128.3 (Ar CH), 125.9 (Ar CH), 41.0 (CH,); MS (Cl+) m/z (%) = 186.1 (100), 214 (15), 231.1

(15) [M*]; HRMS (Cl+): caled for C,,H;NO, (231.1): 232.0532, found: 231.0540; FT-IR (thin
film) v, /Jem™ = 3217, 3113, 2914, 1773, 1747, 1694, 1407, 1381, 1146, 697.

Compound 2d

Lo 1r

o

M.p. (waxy solid) = 15 - 20°C; 'H NMR (300.1 MHz, CD,Cl,) &,, = 7.34 (m, 1H), 7.26 (d, 1H),
7.18 (s, 1H), 7.14 (d, 1H), 6.78 (s, 2H), 3.66 (s, 2H), 3.22-3.10 (m, 8H), 1.66-1.48 (m, 8H),
1.40-1.24 (m, 8H), 0.90 (t, 12H) ppm; *C NMR (75.5 MHz, CD.,Cl,) 8. = 172.7 (q), 169.9 (q),
136.8 (q), 134.6 ( 2CH), 131.8 (qg), 129.7 (Ar CH), 129.2 (Ar CH), 127.8 (Ar CH), 125.0 (Ar
CH), 59.3 ( 4CH.,), 41.6 ( 4CH,), 24.3 ( 4CH,), 20.1 ( 4CH,) 13.8 ( 4CH,) ppm; MS (ES+) m/z
(%) 242.3 (100) [Bu,N*: (El+) m/z (%) 187.1 (100), 213.0 (60), 231.1 (70) [M*]; HRMS (El+):
caled for C,,H,NO,(231.1): 231.0532, found 231.0533; FT-IR (thin film) v, /cm" = 2997,
2871, 1716, 1487 1448. 1379, 1207, 1147, 828, 699.
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Compound cis-3:

(0]

7LN>LN\
\ H o
H

OH

M.p. >130°C decomp.; 'H NMR (500.1 MHz, CDCl,) &, 7.31 (2H, d, J,;;8.6, Ar CH), 7.30 (1H,
dd, Jyy 10.2, Jyy 10.2, Ar CH), 7.24-720 (3H, m, Ar CH), 7.05 (1H, d, J,, 8.1, Ar CH). 7.00
(2H, d, J,,,;8.8, Ar CH), 6.78 (1H, s, ArCH), 6.77 (1H, s, NH), 5.26 (1H, d, J, 7.9, CH), 4.94
(1H, d, J44 9.1, CH), 4.76 (1H, s, NH), 4.02 (1H, dd, J,, 7.8, Jy,4 9.2, CH), 3.57 (2H, dd, J, 4
14.7, J,,439.3, CH), 1.26 (9H, s, CH), 1.22 (9H, s, CH) = ppm; ®C NMR (75.5 MHz, CDCl,) 3.
=173.7 (q), 173.5 (q), 171.9 (q), 155.5 (q), 147.6 (q), 145.0 (q), 139.6 (q), 135.8 (q), 131.2
(9),129.9 (Ar CH), 129.26 (Ar CH), 128.4 (q), 128.1 (Ar CH), 126.2 (Ar CH), 125.8 (Ar CH),
124.4 (Ar CH), 119.5 (Ar CH), 118.0 (Ar CH), 77.3 (CH), 77.2, 70.9 (CH), 54.6 (CH), 50.9 (q),
41.1 (CH,), 34.3 (q), 31.3 (3CH,), 29.2 (3CH,); MS (ES-) m/z (%) 597.4 (100) [M-H*]: MS
(ES+) m/z (%) 179.0 (20), 195 (100), 621.3 (75) (M+Na']; HRMS (ES+): calcd for
C,,HgsN, O Na (621.3): 621.2689, found 621.2711; FT-IR (thin film) v, /cm™ = 3372, 2963,
1719, 1595, 1542, 1514, 1451, 1389, 1313, 1253, 1202, 1147, 836, 733.
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Electronic Structure Calculations

The calculation of the transition state structure leading to cis-3 is a multi-stage process. The
process begins with an energy minimization and Monte Carlo conformational search' on the
model substrate. The conformations detected as local minima in this molecular mechanics
calculation are then minimized using the AM1 semi-empirical method as implemented?® in
AMSOL 7.1. A series of grid calculations, describing the dissociation of the c¢is-3 cycloadduct
into the corresponding nitrone and maleimide components, are next performed. These grid
calculations, performed using AMSOL 7.1 at the AM1 level, scan the carbon-carbon and
carbon-oxygen bond lengths in the isoxazolidine ring to locate the point at which the bonds
are broken in the retro-1,3-dipolar cycloaddition. A saddle point is located using the grid
calculations, and the geometry closest to the saddle point is then used as a starting point for a
transition state refinement. From the saddle point geometry, found by the grid calculation,
eigenvector following routines are used to find a stationary point. A vibrational analysis of the
stationary point geometry reveals a single imaginary frequency describing the transition from
reactants to product, and confirming the location of the TS. The AM1 transition state is then
used as a basis for higher level ab initio calculations — first at the HF/3-21G level and finally,
at the HF/6-31G(d) level. Given the size of cis-3, we could not progress the calculation to a
higher level of theory with the computing resources available to us. GAMESS-US® was used
to perform all of these calculations. Transition states were subjected to vibrational analysis to
ensure that they were characterised by a single imaginary frequency describing the transition
from reactants to product.

cis-3 transition state (HF/6-31G(d)) cis-3 (HF/6-31G(d))

Ve

v, =-359.13 cm”



Cartesian Coordinates

cis-3 transition state (HF/6-31G(d))
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Concentration-Time Profiles

In the graphs below, the concentration of cis-3 is represented by the red circles and the
concentration of trans-3 is represented by blue circles. Data were acquired using 500 MHz 'H
NMR spectroscopy in ds-acetone at 10 °C from starting concentrations of either [1] = [2b] =
12.5 mM or [1] = [2d] = 12.5mM.

(a) Reaction between 1 and 2b — Recognition ‘Off’
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