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A. General Information

All the starting materials were obtained from commercial sources and were used without
further purification unless otherwise stated. Toluene was dried and distilled from sodium
benzophenone prior to use. CHCl; and CH,Cl, were distilled from CaH, prior to use. Optical
rotations were measured using a Jasco DIP-1000 polarimeter. *H and *C NMR spectra were
recorded on a Bruker AMX500 (500 MHz) spectrometer. Chemical shifts were reported in
parts per million (ppm), and the residual solvent peak was used as an internal reference:
proton (d-chloroform & 7.26), carbon (d-chloroform & 77.0). Multiplicity was indicated as
follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet),
br s (broad singlet). Coupling constants were reported in Hertz (Hz). All high resolution mass
spectra were obtained on a Finnigan/MAT 95XL-T spectrometer. Enantiomeric excesses
were determined by HPLC analysis on achiral stationary phase. The racemic products used to
determine the ee values were synthesized by using TEA as racemic catalyst to generate

racemic products.

B. Representative Procedure for Quinine Derived Thiourea-mediated Friedel-Crafts Reaction

OMe
OH
@/\vNoz 9 (5 mol %)
* R > MeO < OH
AN tol AM.S.,-50° :
MeO OMe 2 oluene, 5 S.,-50°C _ NO,
1c R— |
N 3

A stirred solution of 3, 5-dimethoxylphenol (0.12 mmol, 1.2 equiv.) and nitroolefin (0.1 mmol,
1.0 equiv.) in toluene 1 mL containing  5A molecular sieves (30 mg) was cooled to -50 °C for
5 min., then catalyst 9 (0.005 mmol, 5 mol %) was added and the resulting mixture was
stirred at -50 °C until the disappearance of the starting material. The mixture was directly
purified by column chromatography on silica gel (hexane/EtOAc = 15:1 to 10:1) to afford the
desired product 3.



C. Analytical Data and HPLC Chromatogram of Friedel-Crafts Reaction Products

(R)-3,5-dimethoxy-2-(2-nitro-1-phenylethyl)phenol (3a)

OMe

MeO < OH
- NO,
©/\/ 3a

76% yield, a white solid; [¢] %, = +16.8 (c 1.0, CHCl5); *H NMR (500 MHz, CDCl5) 6 7.34 (d, J
= 7.4 Hz, 2H), 7.31-7.23 (m, 2H), 7.20 (t, J = 7.3 Hz, 1H), 6.08 (d, J = 2.3 Hz, 1H), 5.93 (d, J =
2.3 Hz, 1H), 5.45 (t, J = 7.9 Hz, 1H), 5.21 (dd, J = 7.9, 4.4 Hz, 2H), 3.78 (s, 3H), 3.72 (s, 3H); 13C
NMR (126 MHz, CDCl5) 6 160.3, 159.4, 155.0, 140.1, 128.5, 127.6, 126.8, 107.3, 94.5, 91.9,
77.9, 55.8, 55.3, 38.6, 29.7; HRMS calcd for C;4H:sNOs [M + 1]* = 304.1185, found = 304.1186;
the ee value was 91%, ti (major) = 19.6 min, ti (minor) = 16.7 min (Chiralcel IE-H, A = 254 nm,

5%iPrOH/hexanes, flow rate = 1.2 mL/min).

(R)-3,5-dimethoxy-2-(2-nitro-1-(m-tolyl)ethyl)phenol (3b)

OMe

MeO™ X~ "OH
Me - NO,

\©/\/ 3b
78% yield, a yellow oil; [a] 2°, = +27.2 (¢ 1.0, CHCl;); 'H NMR (500 MHz, CDCl;) 6 7.14 (t, J =
4.5 Hz, 3H), 7.00 (d, J = 6.6 Hz, 1H), 6.07 (d, J = 2.3 Hz, 1H), 5.90 (d, J = 2.3 Hz, 1H), 5.41 (t, J =
7.9 Hz, 1H), 5.27 (d, J = 6.9 Hz, 1H), 5.18 (d, J = 7.9 Hz, 2H), 3.76 (s, 3H), 3.69 (s, 3H), 2.29 (s,
3H); 3C NMR (126 MHz, CDCl;) 6 160.2, 159.4, 155.1, 139.9, 138.1, 128.4, 128.4, 127.7,
124.5, 107.3, 94.5, 91.9, 78.0, 55.8, 55.3, 38.6, 21.5; HRMS calcd for C;;H,oNOs [M + H]*=

318.1341, found = 318.1337; the ee value was 90%, tz (major) =16.041min, tz (minor) =

13.671min (Chiralpak ID-H, i-PrOH/hexane = 5/95, flow rate = 1.2mL/min, A = 254 nm).



(R)-3,5-dimethoxy-2-(1-(3-methoxyphenyl)-2-nitroethyl)phenol (3c)

OMe

MeO =z OH

MeO __NO,
s

85% yield, a yellow oil; [a] 2°, = +23.7(c 1.0, CHCl3); 'H NMR (500 MHz, CDCl3) 6 7.19 (t, J =
7.9 Hz, 1H), 7.03-6.79 (m, 2H), 6.74 (dd, J = 8.2, 2.1 Hz, 1H), 6.06 (d, J = 2.3 Hz, 1H), 5.90 (d, J
= 2.3 Hz, 1H), 5.41 (dd, J = 17.0, 9.2 Hz, 2H), 5.19 (dd, J = 7.9, 2.8 Hz, 2H), 3.76 (d, / = 7.8 Hz,
6H), 3.69 (s, 3H); 13C NMR (126 MHz, CDCl3) 6 160.3, 159.6, 159.4, 155.2, 141.8, 129.5, 120.0,
114.0, 111.8, 107.1, 94.5, 91.9, 77.9, 55.8, 55.3, 55.2, 38.7; HRMS calcd for Cy7HyoNOg [M +
1]* = 334.1291, found = 334.1288; the ee value was 98%, tz (major) = 9.69 min, tz (minor) =

7.39 min (Chiralcel ID-H, A = 254 nm, 20% iPrOH/hexanes, flow rate = 1.0 mL/min).

(R)-2-(1-(4-chlorophenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3d)
OMe

MeO”™ ™ OH

78% yield, a white solid; [a] 2°5 =-25.9 (¢ 1.0, CHCl3); *H NMR (500 MHz, CDCl;) § 7.18 (t, J =
8.5 Hz, 2H), 7.15-7.09 (m, 2H), 5.97 (d, J = 2.3 Hz, 1H), 5.84 (d, /= 2.3 Hz, 1H), 5.31 (t, /= 7.8
Hz, 1H), 5.14 (dd, J = 12.9, 8.2 Hz, 1H), 5.03 (dd, J = 12.9, 7.5 Hz, 1H), 3.68 (s, 3H), 3.62 (s, 3H);
13C NMR (126 MHz, CDCl;) 6 160.4, 159.3, 154.8, 138.8, 132.5, 129.0, 128.5, 106.9, 94.4, 91.9,
77.8,55.8, 55.3, 38.1; HRMS calcd for C;5H17;CINOg [M + 1]* = 338.0795,found = 338.0798; the
ee value was 91%, tgz (major) = 10.48 min, tz (minor) = 9.69 min (Chiralcel ID-H, A = 254 nm,

5%iPrOH/hexanes, flow rate = 1.2 mL/min).



(R)-2-(1-(4-bromophenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3e)

OMe

MeO <z OH

NO,
ra
Br

81% yield, a yellow oil; [a] 2°, = —19.6 (¢ 1.0, CHCl5); *H NMR (500 MHz, CDCl5) 6 7.37 (d, J =
8.5 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 6.07 (d, J = 2.3 Hz, 1H), 5.93 (d, J = 2.3 Hz, 1H), 5.39 (t, J =
7.8 Hz, 2H), 5.22 (dd, J = 12.9, 8.2 Hz, 1H), 5.13 (dd, J = 12.9, 7.5 Hz, 1H), 3.77 (s, 3H), 3.71 (s,
3H); 3C NMR (126 MHz, CDCl;) 6 160.4, 159.3, 154.9, 139.3, 131.5, 129.4, 120.6, 106.8, 94.4,
91.9, 77.9, 55.8, 55.3, 38.2; HRMS calcd for CyH;,BrNOs [M + 1]* = 382.0290, found =
382.0293; the ee value was 94%, tg (major) = 7.21 min, tz (minor) = 6.25 min (Chiralcel ID, A =

254 nm, 10%iPrOH/hexanes, flow rate = 1.2 mL/min).

(R)-2-(1-(4-fluorophenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3f)

OMe

MeO”™ ™ OH

NO,
91
F

80% yield, a white solid; [a] 2°5= +6.3 (c 1.0, CHCl5); *H NMR (500 MHz, CDCl;) 6 7.24 (dd, J =
8.6, 5.4 Hz, 2H), 6.91-6.81 (m, 2H), 5.99 (d, J = 2.2 Hz, 1H), 5.86 (d, J = 2.3 Hz, 1H), 5.33 (t, J =
7.9 Hz, 1H), 5.14 (dd, J = 12.8, 8.2 Hz, 1H), 5.06 (dd, J = 12.8, 7.6 Hz, 1H), 3.70 (s, 3H), 3.63 (s,
3H); 3C NMR (126 MHz, CDCl;) 6 161.8, 159.8, 159.5, 158.4, 154.0, 135.1, 135.1, 128.4,
128.3,114.4, 114.3, 106.3, 93.6, 91.0, 77.3, 54.9, 54.4, 37.2; HRMS calcd for C;¢H,,FNOs [M +
H]*= 322.1091, found = 322.1088; the ee value was 91%, t; (major) = 14.46min, tz (minor) =

12.30 min (Chiralcel ID-H, A = 254 nm, 5% iPrOH/hexanes, flow rate = 1.2 mL/min).



(R)-4-(1-(2-hydroxy-4,6-dimethoxyphenyl)-2-nitroethyl)benzonitril (3g)

OMe

MeO Y OH

3
NC g

80% yield, a yellow oil; [a] 2%, =—-23.2 (c 1.0, CHCl5); *H NMR (500 MHz, CDCl3) 6 7.58-7.50 (m,
2H), 7.46 (d, J = 8.3 Hz, 2H), 6.07 (d, J = 2.3 Hz, 1H), 5.97 (d, J = 2.3 Hz, 1H), 5.60 (s, 1H), 5.49
(dd, J=8.5, 6.9 Hz, 1H), 5.33 (dd, J = 13.2, 8.7 Hz, 1H), 5.08 (dd, J = 13.2, 6.7 Hz, 1H), 3.78 (s,
3H), 3.73 (s, 3H); 3C NMR (126 MHz, CDCl5) & 160.7, 159.2, 155.0, 146.1, 132.2, 128.5, 118.9,
110.4, 106.1, 94.4, 91.8, 55.8, 55.3, 38.6, 29.7; HRMS calcd for C;;Hy7N,O5 [ M+ 1]* =
329.1137, found = 329.1134; the ee value was 94%, tz (major) = 22.09 min, tz (minor) = 17.01

min (Chiralcel ID-H, A = 254 nm, 10% iPrOH/hexanes, flow rate = 1 mL/min).

(R)-3,5-dimethoxy-2-(1-(4-methoxyphenyl)-2-nitroethyl)phenol (3h)

OMe

MeO™ X OH

~__NO,
ra
MeO

75% vyield, a yellow oil; [a] 2°5= +20.1 (c 1.0, CHCl3); 'H NMR (500 MHz, CDCl;) 6 7.20 (d, J =

3.0 Hz, 2H), 7.19-7.17 (m, 2H), 6.74-6.71 (m, 1H), 6.71-6.68 (m, 1H), 5.97 (d, J = 2.3 Hz, 1H),
5.82 (d, J = 2.3 Hz, 1H), 5.56 (s, 1H), 5.30 (t, J = 7.9 Hz, 1H), 5.14-5.01 (m, 2H), 3.69 (s, 3H),
3.66 (s, 3H), 3.59 (s, 3H); 13C NMR (126 MHz, CDCl;) & 159.3, 158.4, 157.4, 154.2, 131.4,
127.9, 113.0, 106.6, 93.6, 90.9, 77.5, 54.9, 54.4, 37.3; HRMS calcd for Cy7H,oNOg[ M + H]* =
334.1291, found = 334.1292; the ee value was 90%, tz (major ) = 35.09 min, tz (minor) =

29.34 min (Chiralpak ID-H, i-PrOH/hexane = 5/95, flow rate = 1.2mL/min, A = 254 nm).



(R)-2-(1-(furan-2-yl)-2-nitroethyl)-3,5-dimethoxyphenol (3i)
OMe

77% yield, a yellow oil; [a] 2°, = +17.68 (c 1.0, CHCI3); *H NMR (500 MHz, CDCl;) 6 7.31 (d, J
= 1.1 Hz, 1H), 6.28 (dd, J = 3.1, 1.9 Hz, 1H), 6.10 (d, J = 2.2 Hz, 1H), 6.06 (d, J = 3.2 Hz, 1H),
5.99 (d, J = 2.3 Hz, 1H), 5.55 (t, J = 7.6 Hz, 1H), 5.45 (s, 1H), 5.19 (dd, J = 12.9, 7.9 Hz, 1H),
4.97 (dd, J = 12.9, 7.4 Hz, 1H), 3.78 (s, 3H), 3.74 (s, 3H); 3C NMR (126 MHz, CDCl;) 6 160.8,
159.4, 155.6, 152.8, 141.7, 110.5, 106.3, 104.4, 94.7, 92.1, 76.2, 55.9, 55.3, 33.1; HRMS calcd
for Ci4H16NOg [M + H]* = 294.0978, found = 294.0977; the ee value was 90%, t; (major ) =
17.99 min, tz (minor) = 16.05 min (Chiralpak ID-H, i-PrOH/hexane = 5/95, flow rate =

1.2mL/min, A = 254 nm).

(R)-2-(1-(furan-3-yl)-2-nitroethyl)-3,5-dimethoxyphenol (3j)

OMe
MeO~ > “OH
“ _NO
7 2
o) 3

72% vyield, a yellow oil; [a]*°,= +10.7 (¢ 1.0, CHCI3); *H NMR (500 MHz, CDCl;) 6 7.34-7.28 (m,
2H), 6.35 (d, J = 0.5 Hz, 1H), 6.09 (d, J = 2.3 Hz, 1H), 5.95 (d, J = 2.3 Hz, 1H), 5.33 (t, J = 7.7 Hz,
1H), 5.07 (dd, J = 12.6, 8.1 Hz, 1H), 5.01 (dd, J = 12.6, 7.5 Hz, 1H), 3.79 (s, 3H), 3.72 (s, 3H); 13C
NMR (126 MHz, CDCl;) 6 160.4, 159.3, 155.2, 142.9, 139.6, 123.9, 110.4, 106.3, 94.5, 91.8,
78.1, 55.8, 55.3, 30.4; HRMS calcd for C14H16NOg [M + H]* = 294.0978, found = 294.0980; the
ee value was 90%, tz (major) = 11.60 min, tz (minor) = 13.68 min, (Chiralpak IC-H, i-

PrOH/hexane = 5/95, flow rate = 1.2mL/min, A = 254 nm).



(R)-3,5-dimethoxy-2-(2-nitro-1-(thiophen-2-yl)ethyl)phenol (3k)
OMe

MeO <z OH

G(\/NOZ

\_§ 3k

68% yield, a yellow oil; [a]®% =-32.6 (c 1.0, CHCl5); *H NMR (500 MHz, CDCl5) § 7.14 (dd, J =
5.1, 1.1 Hz, 1H), 7.01-6.83 (m, 1H), 6.09 (d, J = 2.3 Hz, 1H), 5.95 (d, J = 2.3 Hz, 1H), 5.70 (t, J =
7.7 Hz, 1H), 5.16 (m, 3H), 3.81 (s, 3H), 3.74 (s, 3H); *C NMR (126 MHz, CDCl;) & 160.6, 159.3,

154.9, 143.1, 126.5, 124.9, 124.4, 106.8, 94.5, 91.9, 78.6, 55.8, 55.3, 34.6; HRMS calcd for

C14H1NOsS [M + 1]*

310.0749, found = 310.0744; the ee value was 89%, tz (major) =
19.22min, tg (minor) = 15.28min (Chiralpak ID-H, i-PrOH/hexane = 5/95, flow rate = 1.2

mL/min, A = 254 nm).

(R)-3,5-dimethoxy-2-(2-nitro-1-(p-tolyl)ethyl)phenol (31)

OMe

MeO ; OH
: NO,
1,
76% vyield, a light yellow oil; [a]?°,=+14.7 (c 1.0, CHCI5); *H NMR (500 MHz, CDCl5) § 7.15 (d, J
=8.1Hz, 2H), 6.99 (d, J = 7.9 Hz, 2H), 5.99 (d, J = 2.3 Hz, 1H), 5.83 (d, J = 2.3 Hz, 1H), 5.33 (t, J
= 7.9 Hz, 1H), 5.10 (dd, J = 7.9, 2.2 Hz, 2H), 3.69 (s, 3H), 3.63 (s, 3H), 2.20 (s, 3H); 3C NMR
(126 MHz, CDCl;) 6 160.3, 159.4, 155.0, 136.9, 136.5, 129.3, 127.4, 107.4, 94.5, 94.2, 91.9,
78.00, 55.78, 55.35, 55.29, 38.30, 21.01; HRMS calcd for C;;H,0NOs [M + H]* = 318.1341,

found = 318.1337; the ee value was 93%, tz (major) = 16.041 min, tz (minor) = 13.671 min

(Chiralpak ID-H, A=254nm, 5% i-PrOH/hexanes, flow rate = 1.2mL/min).



(5)-3,5-dimethoxy-2-(2-nitro-1-(thiophen-3-yl)ethyl)phenol (3m)

OMe

MeO” 7 “OH

S\Q/'\/NOZ
== 3

m

99% vyield, a white solid; [a]?°, = +60.7 (c 1.0, CHCl;); *H NMR (500 MHz, CDCl;) 6 7.22 (dd, J =
5.0, 3.0 Hz, 1H), 7.13-7.05 (m, 1H), 7.02 (dd, J = 5.0, 1.2 Hz, 1H), 6.08 (d, / = 2.3 Hz, 1H), 5.94
(d, J=2.3 Hz, 1H), 5.51 (t, J = 7.8 Hz, 1H), 5.37 (s, 1H), 5.18 (dd, J = 12.7, 7.9 Hz, 1H), 5.11 (dd,
J =12.7, 7.7 Hz, 1H), 3.79 (s, 3H), 3.72 (s, 3H); 3C NMR (126 MHz, CDCl;) 6 160.4, 159.3,
155.2, 140.3, 127.6, 125.7, 121.1, 106.7, 94.5, 91.9, 78.0, 55.8, 55.3, 34.7; HRMS calcd for
CisH1gNOsS [M + H]* = 310.0749, found = 310.0749; the ee value was 90%, tz (major)=
17.693min, tz (minor) = 14.920min (Chiralpak ID-H, A = 254 nm, 5% i-PrOH/hexanes , flow

rate = 1.2mL/min).

(R)-3,5-dimethoxy-2-(1-(naphthalen-2-yl)-2-nitroethyl)phenol (3n)

OMe

82% yield, a light yellow oil; [a] 2%, = +55.6 (¢ 1.0, CHCI3); *H NMR (500 MHz, CDCl3) 6 7.87—
7.57 (m, 4H), 7.53-7.29 (m, 3H), 6.01 (d, J = 2.3 Hz, 1H), 5.87 (d, J = 2.3 Hz, 1H), 5.53 (t, J =
7.8 Hz, 1H), 5.28 (dd, J = 12.9, 8.0 Hz, 1H), 5.18 (dd, J = 12.9, 7.7 Hz, 1H), 3.71 (s, 3H), 3.64 (s,
3H); 3C NMR (126 MHz, CDCl;) 6 159.5, 158.6, 154.3, 136.7, 132.4, 131.5, 127.4, 126.9,
126.6, 125.4, 125.2, 124.9, 124.8, 106.3, 93.7, 91.1, 76.9, 54.9, 54.4, 37.8, 28.8; HRMS calcd
for C,oH,oNOs [M + H]* = 354.1341, found = 354.1342; the ee value was 93%, t; (major) =
26.098min, tg (minor) = 20.281min (Chiralpak ID-H, A = 254 nm, 5% i-PrOH/hexanes, flow

rate = 1.2mL/min).



(R)-3,5-dimethoxy-2-(1-(naphthalen-1-yl)-2-nitroethyl)phenol (30)

OMe

70% yield, a yellow oil; [a]?°; =—31.3 (c 1.0, CHCl5); *H NMR (500 MHz, CDCl3) 6 8.30 (d, J =
8.5 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.73 (d, J = 8.2 Hz, 1H), 7.55 (d, J = 7.2 Hz, 1H), 7.49 (ddd,
J=8.4,6.9, 1.4 Hz, 1H), 7.44 (dd, J = 10.9, 3.9 Hz, 1H), 7.41-7.35 (m, 1H), 6.16 (t, J = 8.0 Hz,
1H), 6.07 (d, J = 2.3 Hz, 1H), 5.87 (d, J = 2.3 Hz, 1H), 5.30 (dd, J = 12.8, 8.6 Hz, 1H), 5.19 (dd, J
=12.8, 7.3 Hz, 1H), 3.76 (s, 3H), 3.63 (s, 3H); 3C NMR (126 MHz, CDCl;) 6 160.4, 159.4, 155.9,
135.1, 134.1, 131.7, 128.9, 128.1, 126.5, 125.8, 125.1, 124.9, 123.5, 106.3, 94.8, 92.1, 55.8,
55.2, 35.5; HRMS calcd for Cy,oH,0NOs [M + 1]* = 354.1341, found = 354.1342; the ee value
was 92%, ti (major) = 20.63 min, tz (minor) = 17.99 min, (ChiralpakID-H, A = 254 nm, 5% i-

PrOH/hexanes, flow rate = 1.2 mL/min).

(R)-2-(1-(3,5-dimethoxyphenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3p)

OMe

MeO = OH
MeO - NO,

OMe 3p
70% vield, a white solid; [a] 2°, = +16.5 (¢ 1.0, CHCl5); 'H NMR (500 MHz, CDCl;) 6 6.54 (d, J =
2.2 Hz, 2H), 6.31 (t, J = 2.2 Hz, 1H), 6.07 (d, J = 2.3 Hz, 1H), 5.90 (d, J = 2.3 Hz, 1H), 5.45-5.31
(m, 1H), 5.17 (dd, J = 7.8, 2.8 Hz, 2H), 3.79 (s, 3H), 3.74 (s, 6H), 3.69 (s, 3H); 13C NMR (126
MHz, CDCl;) 6 160.7, 160.3, 159.3, 155.2, 142.5, 106.9, 106.2, 98.4, 94.5, 91.9, 77.9, 55.8,

55.3, 55.3, 38.9; HRMS calcd for C;gH,,NO; [M + 1]+ = 364.1396, found = 364.1399; the ee

10



value was 91%, tz (major) = 13.29 min, tz (minor) = 11.07 min, (Chiralpak AS-H, A = 254 nm,

10% i-PrOH/hexanes, flow rate = 1 mL/min).

D. Determination of Absolute Configurations of Friedel-Crafts Products

The X-ray structure of the Michael addition product derivative

OMe

\
2S=07 7 “OMe
_NO,

11



E. HPLC Chromatogram Spectra of the Friedel-Crafts Products

(R)-3,5-dimethoxy-2-(2-nitro-1-phenylethyl)phenol (3a)

OMe

MeO Y OH

NO,
©/\/ 3a
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1]14.041 |518053 | 16762 | 4980| s0.15
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Enantiomerically enriched 3b
(R)-3,5-dimethoxy-2-(1-(3-methoxyphenyl)-2-nitroethyl)phenol (3c)
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Racemic 3c
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PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 7.396 139136 8959 0.043 2280
7 9.696 14612303 383930 99.057 97.720
Toia 14751441 392009 100.000 100.000
Enantiomerically enriched 3c
(R)-2-(1-(4-chlorophenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3d)
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1]10.137 | 1480636 | 106986 | 5003| 58.95
2[11.107] 1478078 74507 4097| 4105
Racemic 3d
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Enantiomerically enriched 3d
(R)-2-(1-(4-bromophenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3e)
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Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Heipht %
1 6.256 4876100 523524 49910 53.300
2 7.264 4893734 458704 50.090 46.700
Tota 9769834 982228 100.000 100.000

Racemic 3e
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PeakTable
Detector A Chl 254nm
Peaks Ret_Time Area Height Area % Height %
1 6.258 709992 s342 3216 4177
3 7213] 21365813 1865812 96.754 95.823
Tota 22075806 1947153 100.000 100.000
Enantiomerically enriched 3e
(R)-2-(1-(4-fluorophenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3f)
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1(11.873|1750622 | 70575 | 49.93 61.59
2[14.142 | 1755709 | 42019 | 50.07| 38.41
Racemic 3f
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1(12.297 71662 | 3094 4.41 7.65
2|14.459 | 1553450 | 37371 | 95.59 92.35
Enantiomerically enriched 3f
(R)-4-(1-(2-hydroxy-4,6-dimethoxyphenyl)-2-nitroethyl)benzonitril (3g)
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MeO” > “OH
~_NO,
3¢9
NC
C:\LabSolutions\Data\Project1\HXY-736R-AD.lcd
mv
i DetA Chi
1 3
1 ©
1 \AI
100 I 2
1 f g
1 R N
1 [ M
; | '
50-| [ [
] | [\
[ [
1 [ [
] [\ |
g / \_ /
-H—— — — _
. ‘ . — — — —
10 15 20 25 30
min
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PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 16.947 6235154 112356 49.969 57.877
2 22.179 6242767 81772 50.031 42.123
Total 12477921 194128 100.000 100.000
Racemic 3g
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Enantiomerically enriched 3g
(R)-3,5-dimethoxy-2-(1-(4-methoxyphenyl)-2-nitroethyl)phenol (3h)
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1128.550 | 3521339 | 51835 | 49.86 58.46
2 |34.625| 3541049 | 36827 | 50.14 41.54
Racemic 3h

19



0.025
1 @
0.020+ 8
- ['s]
] o)
0.015
= :
0,010+
0.0(5*‘ 8
]
=]
o
0
25!60 2120 2&[.80 30'40 32'00 :nfso 3520 36‘.& 38.40 4D|00
min
254nm
. RT | Area |Height|% Area|% Height
1|29.336| sa597| 1474| 494 7.49
2(35.088 [ 1627844 | 18196 | 95.06| 92.51

Enantiomerically enriched 3h

(R)-2-(1-(furan-2-yl)-2-nitroethyl)-3,5-dimethoxyphenol (3i)
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Racemic 3i
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Enantiomerically enriched 3i

(R)-2-(1-(furan-3-yl)-2-nitroethyl)-3,5-dimethoxyphenol (3j)
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Racemic 3j

Enantiomerically enriched 3j

(R)-3,5-dimethoxy-2-(2-nitro-1-(thiophen-2-yl)ethyl)phenol (3k)
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@/-\/Noz
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Racemic 3k
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Enantiomerically enriched 3k

(R)-3,5-dimethoxy-2-(2-nitro-1-(p-tolyl)ethyl)phenol (31)
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Enantiomerically enriched 3l
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Enantiomerically enriched 3m

(R)-3,5-dimethoxy-2-(1-(naphthalen-2-yl)-2-nitroethyl)phenol (3n)

25




OMe

MeO <z OH
' NO,
3n
0.4
[w]
!
0.08 g
o
o
8
006
>
0.04+
0.0+
A e S e S S T r T o
16.00 1760 1920 2080 240 2400 2580 T2 3040 3200
min
254nm
. RT | Area |Height|% Area| % Height
1[20.103|4102917 | 80364 | 49.99| 56.26
2|26.361 4104477 | 62476 | 50.01| 43.74
Racemic 3n
010
o
0,08+ 8
w
o™
0,06
>
004
0.0
&
(=]
o
e T P e e e e s T = i
16.00 1760 19.20 2080 240 2400 2560 2720 3040 3200
min
254nm
RT Area |Height | % Area| % Height
1]20.281| 157888 | 3324| 3.24 4.39
2 |26.098 [4720967 | 72411| 96.76| 9581

(R)-3,5-dimethoxy-2-(1-(naphthalen-1-yl)-2-nitroethyl)phenol (30)

Enantiomerically enriched 3n
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Enantiomerically enriched 30

(R)-2-(1-(3,5-dimethoxyphenyl)-2-nitroethyl)-3,5-dimethoxyphenol (3p)
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Enantiomerically enriched 3p

E. NMR Spectra of the Friedel-Crafts Reaction Products
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