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General methods

Commercially available reagents were used without additional purification, unless
otherwise stated. Nitrone 1a was purchased from Sigma-Aldrich. Nitrones 1b—1v and Morita-
Baylis-Hillman adducts (MBH adducts) 2a and 2b were prepared according to the reported
literatures.!"*! Sealed tubes (13 x 100 mmz) were purchased from Fischer Scientific and dried
in oven for overnight and cooled at room temperature prior to use. Thin layer chromatography
was carried out using plates coated with Kieselgel 60 Fpsq4 (Merck). For flash column
chromatography, E. Merck Kieselgel 60 (230—400 mesh) was used. Nuclear magnetic
resonance spectra ('H and 'C NMR) were recorded on a Bruker Unity 400 and 500
spectrometers in CDCl; and CD3;OD solution and chemical shifts are reported as parts per
million (ppm). Resonance patterns are reported with the notations s (singlet), d (doublet), t
(triplet), q (quartet), dd (doublet of doublets), dt (doublet of triplets), br s (broad singlet) and m
(multiplet). Coupling constants (J) are reported in hertz (Hz). IR spectra were recorded on a
Varian 2000 Infrared spectrophotometer and are reported as cm™'. High-resolution mass spectra

(HRMS) were recorded on a JEOL JMS-600 spectrometer.
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Density Functional Theory (DFT) calculation data

All the calculations were performed with Gaussian 09 software.' Geometry optimization of all
species was carried out with the B3LYP functional® using the 6-31G(d) basis set. Frequency analysis
was conducted to ensure the stationary point as minimum or transition state. For the solvent effect of
dichloroethane, the single-point calculation on the optimized geometry with SMD solvation model.’

The single-point calculation was carried out by using B3LYP-D3* with a 6-311+G(d,p) basis set.

- Cartesian coordinates of optimized structures (A)

6d

Lowest three frequencies(cm'l): 43.4106, 48.7947, 59.4029
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0.01627200
-0.85472800
0.09784000
-0.46111100
0.89828800
0.55752200
-1.51079500
-2.05103600
-2.22015900
-0.75158600
-0.81081600
-1.94378000
-2.60238900
-2.55781500
-1.51595400
0.55846300
0.53059100
0.41768100
-0.62369700
-0.28678700
0.19580400

0.01542200
0.63249600
0.03677300
-1.19814200
-1.80841600
-1.20881000
0.48628500
-2.76313400
0.69290600
1.49119200
1.24461400
2.45456000
3.62910600
4.57080800
3.67592100
3.55719600
2.68409800
3.63747900
1.88734300
2.71650100
0.11826500
2.37023500
1.51426000
3.27866000
2.29057800
-1.86898900
-2.84389700
-2.06209100
-1.01619300
-0.39332000
-1.09979800

-0.23731300
-0.66446800
-0.42784400
0.24395900
0.66812400
0.43248300
-0.42675300
1.18800100
-0.85662700
-1.57809800
0.35935100
0.21852800
-0.07379000
-0.03966300
0.67263800
-1.06560900
1.59203700
1.59256600
1.83102700
2.38151300
0.85251500
-0.86596300
-0.69376100
-0.84599700
-1.87192300
0.49002400
-0.00907200
1.56071800
-0.00819300
-1.37077400
-2.05022900

S3



¥ EDITZTITooondD
g
[

Lowest three frequencies(cm'l): 41.3531, 55.8873, 73.2557
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0.32038400
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-0.04475700
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-1.10765900
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1.65782100
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-0.80988900
-0.62330500
-0.74936000
-1.82562200
0.45204400
-0.04973200
1.51747200
-0.07085800
-1.40489000
-2.09853700
-1.87219300
-0.09355500
0.09806600
-0.33938500
-1.21133500

S4



H
H

Int1-TS

Lowest three frequencies(cm'l): -433.2132, 53.1145, 63.9309

TTTOONIIITINONAINIQOIINIIQAOIIIAQAIIITNQNAZIOQOITTZOOOONOAN

Int2

Lowest three frequencies(cm'l): 15.0726, 24.3776, 32.5054
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1.10782100
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0.60253900
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CO,

Lowest three frequencies(cm™): 623.9334, 623.9334, 1373.9776
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X-ray crystallographic data of compound 3pa (CCDC 1858383)

A colorless block-like specimen of C;;HgFO,, approximate dimensions 0.140 mm x 0.180 mm x 0.200
mm, was used for the X-ray crystallographic analysis. The X-ray intensity data were measured.
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Table S1. Crystal data and structure refinement for 3pa.

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

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

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

Absolute structure parameter

Largest diff. peak and hole

C11 H9 F 02
192.18

296(2) K

0.71073 A

Orthorhombic

P22 2,

a=4.9693(3) A o =90°.
b=5.8579(3) A B =90°.
c=31.3863(17) A y =90°.
913.64(9) A3

4

1.397 Mg/m?

0.109 mm'!

400

0.190 x 0.180 x 0.050 mm3

2.596 to 28.759°.

-6<=h<=6, -7<=k<=7, -42<=1<=42
29989

2375 [R(int) = 0.0540]

99.7 %

Multi-scan

Full-matrix least-squares on F?
2375/0/129

1.064

R1 = 0.0506, wR2 = 0.0992

R1 = 0.0690, wR2 = 0.1060

-0.5(3)

0.142 and -0.145 e.A3
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Table S2. Atomic coordinates (A x 104) and equivalent isotropic displacement parameters
(A2x 103) for 3pa. U(eq) is defined as one third of the trace of the orthogonalized vij

tensor.

X y z U(eq)
C(1) 2684(6) 4479(4) 1454(1) 48(1)
CQ2) 966(6) 4193(4) 1780(1) 50(1)
C@3) -734(5) 2270(4) 1779(1) 45(1)
C4) -682(5) 753(4) 1447(1) 41(1)
C(5) 1106(5) 1100(4) 1102(1) 36(1)
C(6) 1219(5) -435(4) 752(1) 40(1)
C() 3000(5) -74(4) 427(1) 40(1)
C(8) 4777(5) 1784(5) 432(1) 49(1)
C©) 4706(5) 3297(5) 762(1) 50(1)
C0) 2871(5) 3005(4) 1100(1) 41(1)
C(11) -4045(7) 136(5) 2155(1) 60(1)
F(1) 4397(4) 6295(3) 1458(1) 72(1)
o(1) -2340(4) 2084(4) 2131(1) 58(1)
0(2) 3180(4) -1498(3) 78(1) 53(1)
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Table S3. Bond lengths [1&] and angles [°] for 3pa.

C(1)-C(2) 1.344(4)
C(1)-F(1) 1.362(3)
C(1)-C(10) 1.409(4)
C(2)-C(3) 1.408(4)
C(2)-H(2) 0.9300
C(3)-0(1) 1.367(3)
C(3)-C(4) 1.371(3)
C(4)-C(5) 1.416(3)
C(4)-H(4) 0.9300
C(5)-C(10) 1.419(3)
C(5)-C(6) 1.419(3)
C(6)-C(7) 1.367(3)
C(6)-H(6) 0.9300
C(7)-0(2) 1.380(3)
C(7)-C(8) 1.401(3)
C(8)-C(9) 1.364(4)
C(8)-H(8) 0.9300
C(9)-C(10) 1.410(4)
C(9)-H(©9) 0.9300
C(11)-0(1) 1.423(3)
C(11)-H(11A) 0.9600
C(11)-H(11B) 0.9600
C(11)-H(11C) 0.9600
0(2)-H(2A) 0.8200
C(2)-C(1)-F(1) 119.1(2)
C(2)-C(1)-C(10) 124.42)
F(1)-C(1)-C(10) 116.4(2)
C(1)-C(2)-C(3) 118.7(2)
C(1)-C(2)-H(2) 120.7
C(3)-C(2)-H(2) 120.7
0(1)-C(3)-C(4) 125.0(2)
0(1)-C(3)-C(2) 114.42)
C(4)-C(3)-C(2) 120.6(2)
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C(3)-C(4)-C(5) 120.1(2)

C(3)-C(4)-H(4) 120.0
C(5)-C(4)-H(4) 120.0
C(4)-C(5)-C(10) 120.2(2)
C(4)-C(5)-C(6) 121.6(2)
C(10)-C(5)-C(6) 118.2(2)
C(7)-C(6)-C(5) 120.2(2)
C(7)-C(6)-H(6) 119.9
C(5)-C(6)-H(6) 119.9
C(6)-C(7)-0(2) 122.7(2)
C(6)-C(7)-C(8) 121.4Q2)
0(2)-C(7)-C(8) 115.92)
C(9)-C(8)-C(7) 119.7(2)
C(9)-C(8)-H(8) 120.1
C(7)-C(8)-H(8) 120.1
C(8)-C(9)-C(10) 120.6(2)
C(8)-C(9)-H(9) 119.7
C(10)-C(9)-H(9) 119.7
C(1)-C(10)-C(9) 124.1(2)
C(1)-C(10)-C(5) 116.0(2)
C(9)-C(10)-C(5) 119.8(2)
O(1)-C(11)-H(11A) 109.5
O(1)-C(11)-H(11B) 109.5
H(11A)-C(11)-H(11B) 109.5
O(1)-C(11)-H(11C) 109.5

H(11A)-C(11)-H(11C) 109.5
H(11B)-C(11)-H(11C) 109.5
C(3)-0(1)-C(11) 116.97(19)
C(7)-0(2)-H(2A) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table S4. Anisotropic displacement parameters (A2x 103) for 3pa. The anisotropic
displacement factor exponent takes the form: 2n2[h2 a2yl 4+ |, + 2 hka* b* U12]

Ull U22 U33 U23 U13 UlZ
c(1) 49(2) 33(1) 63(2) 2(1) -16(1) (1)
C) 55(2) 40(1) 55(2) -12(1) -13(2) 4(1)
Cc@3) 45(1) 47(1) 44(1) -5(1) -6(1) 5(1)
C(4) 37(1) 42(1) 45(1) -5(1) 3(1) 4(1)
C(5) 32(1) 36(1) 40(1) 1(1) -10(1) 1(1)
C(6) 37(1) 41(1) 43(1) 2(1) (1) 5(1)
C(7) 33(1) 50(1) 38(1) 0(1) -5(1) 4(1)
C(8) 37(1) 63(2) 48(2) 10(1) 2(1) 6(1)
C(9) 42(1) 47(1) 61(2) 10(1) -6(1) -10(1)
C(10)  39(1) 35(1) 48(1) 3(1) 11(1) 2(1)
C(1l) 642 65(2) 50(2) 2(1) 10(2) 12)
F(1) 80(1) 44(1) 94(1) 9(1) -12(1) 24(1)
o(1) 62(1) 65(1) 48(1) 17(1) 8(1) 4(1)
0(2) 42(1) 71(1) 47(1) -13(1) 4(1) 2(1)
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Table S5. Hydrogen coordinates (A x 104) and isotropic displacement parameters (A2x 10
3) for 3pa.

x y 2 Uleq)
H(2) 901 5245 2002 60
H(4) -1823 -506 1448 49
H(6) 75 1692 744 48
H(8) 6000 1984 211 59
H(9) 5879 4534 764 60
H(11A) 5239 124 1914 89
H(11B) -5078 195 2413 89
H(11C) 12968 1224 2153 89
H(2A) 1735 2146 42 80
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