Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Ammonium iodide-promoted cyclization of ketones with DMSO

and ammonium acetate for synthesis of substituted pyridines
Xiaojun Pan, Qiao Liu, Liming Chang and Gaoqing Yuan*
School of Chemistry and Chemical Engineering, South China University of Technology,

Guangzhou 510640, China
E-mail: gqyuan@scut.edu.cn

Table of Contents
General INFOrmMAatioN .......cc.eiiiiiiiieieeee ettt ettt sttt ettt et et et nae e e 2
Typical procedure for the synthesis of substituted pyridines..........ccceeverierierieeiienieniere e 2
Preliminary mechaniStic STUAIES .......c.ccveriieiuiriiiiieiieitieie ettt teeae et esreesbeebesbesseesseeseensessnesseenns 3
Analytical Data for the obtained ProduCts ..........ccceeciirieiiiiiecieeeece et 3
NMR spectra of the obtained ProdUCTSS........c.cccueiieriieciieierieteie ettt sseennes 13



General Information

"H NMR and 3C NMR spectra were recorded on a Bruker Advance 400 spectrometer in CDCI; at
400 MHz and 100 MHz, respectively. The chemical shifts were referenced to signals at 7.26 and
77.0 ppm, respectively. Proton coupling patterns were described as singlet (s), doublet (d), triplet
(t), quartet (q) and multiplet (m). Mass spectra were recorded on a Shimadzu GCMS-QP5050A
spectrometer at an ionization voltage of 70 eV equipped with a DB-WAX capillary column
(internal diameter: 0.25 mm, length: 30 m). GC-MS was obtained using electron ionization. High
resolution mass spectra (HRMS) were recorded on a MATI95XP high resolution mass
spectrometer. Melting points were measured on an Electrothemal SGW-X4 microscopy digital
melting point apparatus and were uncorrected. TLC was performed using commercially prepared
100-400 mesh silica gel plates (GF254), and visualization was effected at 254 nm. All substrates
were purchased commercially without further purification and all solvents were dried with

molecular sieves.

Typical procedure for the synthesis of substituted pyridines

A mixture of ammonium iodide (0.5 mmol), ammonium acetate (1 mmol), DMSO (2 mL) and
ketones (1 mmol) were added into a 10 mL sealed tube successively. Subsequently, the reaction
was carried out at 130 °C under magnetic stirring for 14 h. After cooling down, the reaction
mixture was diluted with ethyl acetate and washed with Na,S,0; solutions and water for many
times. The obtained top organic layer was dried with anhydrous MgSO,. After drying, the mixture
was concentrated under vacuum, and the crude residue was purified by silica gel column

chromatography to afford the desired pure product.



Preliminary mechanistic studies
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Figure S-1. Reaction profile of cyclization of ketones
A single factor parallel experimental method was adopted to obtain the reaction profile. The

reaction was carried out at 130 °C under magnetic stirring for 2 h,4 h, 6 h, 8 h, 10 h, 12 h and 14

h. A small amount of (E)-1,3-diphenylbut-2-en-1-one could be detected when the reaction was
performed at 2 h, 4 h and 6 h.

Analytical Data for the obtained products
Z "N

SOas

2,4-diphenylpyridine (2a)'

Brown liquid; 'H NMR (400 MHz, CDCl;): & 8.73 (d, J= 5.0 Hz, 1H), 8.05 (d, /= 7.4 Hz, 2H),

7.92 (s, 1H), 7.68 (d, J= 7.2 Hz, 2H), 7.51-7.42 (m, 7H); '3C NMR (100 MHz, CDCI;): & 158.0,

150.0, 149.3, 139.4, 138.5, 129.1, 129.0, 128.7, 127.0, 127.0, 120.2, 118.7.

~Z N
\l
F F

2,4-bis(4-fluorophenyl)pyridine (2b)!
Orange solid; mp 81-83 °C (mp 83-85 °C); 'H NMR (400 MHz, CDCl;): 3 8.69 (d, J = 5.0 Hz,

1H), 8.04-8.00 (m, 2H), 7.80 (s, 1H), 7.66-7.62 (m, 2H), 7.37 (d, J = 4.8 Hz, 1H), 7.20-7.14 (m,



4H); 13C NMR (100 MHz, CDCl3): 8 164.8, 164.6, 162.3, 162.2, 157.0, 150.0, 148.3, 135.4, 135.4,

134.4,134.4,128.8, 128.7, 120.0, 118.1, 116.2, 116.0, 115.8, 115.5.

Z "N
o
Cl Cl

2,4-bis(4-fluorophenyl)pyridine (2¢)!

Orange solid; mp 102-104 °C (mp 103-105 °C); 'H NMR (400 MHz, CDCl3): 8 8.71 (d, J = 5.1
Hz, 1H), 7.98 (d, J = 8.5 Hz, 2H), 7.82 (s, 1H), 7.59 (d, J = 8.5 Hz, 2H), 7.48-7.44 (m, 4H), 7.39
(d, J = 5.2 Hz, 1H); 3C NMR (100 MHz, CDCls): § 156.9, 150.2, 148.2, 137.6, 136.7, 135.4,

135.3,129.3, 128.9, 128.3, 128.2, 120.2, 118.1.

Z\
\l
Br Br

2,4-bis(4-bromophenyl)pyridine (2d)’

Orange solid; mp 135-137 °C (mp 136-138 °C); 'H NMR (400 MHz, CDCl3): 6 8.72 (d, J = 5.0
Hz, 1H), 7.92 (d, J = 8.3 Hz, 2H), 7.83 (s, 1H), 7.64-7.60 (m, 4H), 7.53 (d, J = 8.4 Hz, 2H), 7.41
(d, J = 5.0 Hz, 1H); 3C NMR (100 MHz, CDCls): 4 157.0, 150.3, 148.3, 138.0, 137.2, 132.3,

131.9, 128.6, 128.5, 123.7, 123.6,120.2, 118.1.

Z "N
¢
I I

2,4-bis(4-iodophenyl)pyridine (2¢)?
Off-white solid; mp 168-170 °C (mp 171-173 °C); 'H NMR (400 MHz, CDCls): § 8.71 (d, /= 5.0
Hz, 1H), 7.84-7.76 (m, 7TH), 7.39 (d, J = 8.3 Hz, 3H); *C NMR (100 MHz, CDCl;): § 157.0,

150.2, 148.4, 138.6, 138.3,137.9, 137.7, 128.7, 128.7, 120.2, 118.0, 95.6, 95 4.

Z "N
¢

2,4-di-p-tolylpyridine (2f)!
Off-white solid; mp 103-105 °C (mp 105-107 °C); 'H NMR (400 MHz, CDCl;): § 8.68 (d, J = 5.0
Hz, 1H), 7.94 (d, J = 8.0 Hz, 2H), 7.87 (s, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 4.0 Hz, 1H),
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7.28 (d, J = 7.7 Hz, 4H), 2.40 (s, 6H); '3*C NMR (100 MHz, CDCl;): 4 157.9, 149.9, 149.0, 139.0,

138.9, 136.7, 135.6, 129.8, 129.4, 126.8, 119.7, 118.1, 21.2.

Z "N
¢
~0 o~

2,4-bis(4-methoxyphenyl)pyridine (2g)!

Off-white solid; mp 130-132 °C (mp 133-135 °C); 'H NMR (400 MHz, CDCls): § 8.64 (d, /= 5.0
Hz, 1H), 8.00 (d, J = 8.6 Hz, 2H), 7.82 (s, 1H), 7.63 (d, J = 8.6 Hz, 2H), 7.34 (d, /= 5.0 Hz, 1H),
7.01 (d, J = 8.6 Hz, 4H), 3.85 (s, 6H); *C NMR (100 MHz, CDCl3): § 160.4, 157.5, 149.8, 148.6,

132.1,130.8, 128.2, 128.2, 119.0, 117.4, 114.4, 114.1, 55.3.

2\
oC
2,4-bis(4-butylphenyl)pyridine (2h)
Brown liquid; "H NMR (400 MHz, CDCl;): 8 8.67 (d, J= 5.1 Hz, 1H), 7.95 (d, J = 8.0 Hz, 2H),
7.89 (s, 1H), 7.59 (d, /= 8.0 Hz, 2H), 7.38 (d, /= 4.0 Hz, 1H), 7.29 (d, J = 7.9 Hz, 4H), 2.66 (t, J
= 7.7 Hz, 4H), 1.67-1.60 (m, 4H), 1.42-1.34 (m, 4H), 0.95-0.92 (m, 6H); '3C NMR (100 MHz,

CDCl;): 6 158.0, 149.9, 149.0, 144.0, 143.9, 137.0, 135.8, 129.1, 128.8, 126.8, 119.7, 118.2, 35 .4,

35.3,33.5,22.3, 13.9; HRMS (ESI) m/z: calcd for CysH3N [M+H], 344.2371; found 344.2373.

Z "N
¢
2,4-bis(4-isopropylphenyl)pyridine (2i)
Orange solid; mp 72-74 °C (not reported); '"H NMR (400 MHz, CDCl3): 8 8.70 (d, J= 5.1 Hz, 1H),
7.97 (d, J=8.1 Hz, 2H), 7.91 (s, 1H), 7.63 (d, J = 8.1 Hz, 2H), 7.42 (d, J= 3.9 Hz, 1H), 7.38-7.35
(m, 4H), 3.02-2.95 (m, 2H), 1.30 (dd, J = 6.8, 2.0 Hz, 12H); 13C NMR (100 MHz, CDCl5): § 158.0,

150.0, 149.9, 149.8, 149.2, 137.0, 136.0, 127.2, 127.0, 126.8, 119.8, 118.3, 33.9, 33.9, 23.9;

HRMS (ESI) m/z: calcd for Cy3HpeN [M+H]*, 316.2061; found 316.2060.



/INCI
C ¢
Cl

2,4-bis(2-chlorophenyl)pyridine (2j)!
Light yellow oil; 'H NMR (400 MHz, CDCls): 6 8.78 (d, J = 4.9 Hz, 1H), 7.75 (s, 1H), 7.66 (d, J
= 7.1 Hz, 1H), 7.51-7.47 (m, 2H), 7.39-7.34 (m, 6H); *C NMR (100 MHz, CDCls): & 156.7,

149.3, 146.9, 139.0, 137.7, 132.2, 131.6, 131.0, 130.2, 130.1, 129.7, 129.6, 127.1, 127.0, 125.4,

2,4-bis(3,4-dimethylphenyl)pyridine (2k)?

Brown solid; mp 72-74 °C (mp 75-77 °C); 'H NMR (400 MHz, CDCl5): 6 8.66 (d, J = 4.9 Hz,
1H), 7.85 (d, J= 9.4 Hz, 2H), 7.74 (d, J = 7.8 Hz, 1H), 7.44 (s, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.36
(d, J=4.2 Hz, 1H), 7.22 (d, J = 7.8 Hz, 2H), 2.34-2.30 (m, 12H); *C NMR (100 MHz, CDCl;): &
157.9, 149.7, 149.1, 137.7, 137.5, 137.2, 137.0, 136.9, 136.0, 130.3, 129.9, 128.1, 128.1, 124.3,

124.3,119.6, 118.2, 19.8, 19.5, 19.5.

Z "N
o

2,4-bis(3-fluorophenyl)pyridine (21)

Light yellow solid; mp 86-88 °C (not reported); 'H NMR (400 MHz, CDCl;): 6 8.73 (d, J= 5.0
Hz, 1H), 7.86 (s, 1H), 7.82-7.77 (m, 2H), 7.48-7.42 (m, 4H), 7.37 (d, /= 9.7 Hz, 1H), 7.14 (dd, J
=17.9, 9.2 Hz, 2H); 3C NMR (100 MHz, CDCl;): § 164.5, 164.4, 162.1, 162.00, 156.8, 156.8,
150.2, 148.2, 148.2, 141.5, 141.4, 140.5, 140.4, 130.8, 130.7, 130.3, 130.2, 122.7, 122.7, 122.5,
122.5, 120.6, 118.6, 116.1, 116.1, 115.9, 115.9, 114.2, 114.1, 113.9, 113.9; HRMS (ESI) m/z:

caled for C7H,F,N [M+H]*, 268.0937; found 268.0932.

/N
Cl



2,4-bis(3-chlorophenyl)pyridine (2m)!

Red-brown solid; mp 91-93 °C (mp 95-97 °C); '"H NMR (400 MHz, CDCl): § 8.72 (d, J= 4.8 Hz,
1H), 8.05 (s, 1H), 7.91 (d, J = 5.8 Hz, 1H), 7.83 (s, 1H), 7.64 (s, IH), 7.53 (d, J = 4.3 Hz, 1H),
7.43-7.35 (m, 5H); BC NMR (100MHz, CDCls): 8 156.7, 150.3, 148.0, 140.9, 140.0, 135.1, 134.9,

130.4, 130.0, 129.1, 127.2, 127.1, 125.2, 125.0, 120.6, 118.5.

2\
Br l NN | l Br
2,4-bis(3-bromophenyl)pyridine (2n)!
Red-brown solid; mp 88-90 °C (mp 89-91 °C); 'H NMR (400 MHz, CDCl5): 6 8.72 (d, J=4.9 Hz,
1H), 8.20 (s, 1H), 7.95 (d, J= 7.7 Hz, 1H), 7.81 (d, J = 7.3 Hz, 2H), 7.59-7.54 (m, 3H), 7.41-7.32

(m, 3H); 3C NMR (100 MHz, CDCl3): & 156.5, 150.3, 147.9, 141.1, 140.3, 132.0, 132.0, 130.6,

130.2, 130.0, 130.0, 125.7, 125.5, 123.2, 123.0, 120.6, 118.5.

Z "N
|
ACAACH
2,4-bis(3-methoxyphenyl)pyridine (20)!
Brown oil; 'H NMR (400 MHz, CDCl;): 8 8.71 (d, J = 4.9 Hz, 1H), 7.89 (s, 1H), 7.63 (s, 1H),
7.59 (d, J=17.5 Hz, 1H), 7.43-7.37 (m, 3H), 7.26 (d, /= 7.5 Hz, 1H), 7.19 (s, 1H), 6.98 (d, J= 8.2

Hz, 2H), 3.88 (d, J = 9.9 Hz, 6H); *C NMR (100 MHz, CDCl;): & 160.1, 160.0, 157.8, 149.9,

149.1, 140.9, 139.9, 130.1, 129.7, 120.4, 119.4, 119.4, 118.9, 115.1, 114.2, 112.8, 112.1, 55.3.

~ "N
OO A O‘
2,4-di(naphthalen-1-yl)pyridine (2p)’
Yellow solid; mp 110-112 °C (mp 112-114 °C); 'H NMR (400 MHz, CDCl;): 6 8.88 (d, J=4.9
Hz, 1H), 8.25 (d, J = 6.4 Hz, 1H), 7.97 (d, J= 7.9 Hz, 1H), 7.88 (d, J = 6.7 Hz, 4H), 7.73 (s, 1H),
7.67 (d, J = 7.0 Hz, 1H), 7.54-7.45 (m, 8H); '*C NMR (100 MHz, CDCl5): & 159.2, 149.4, 149.1,
138.2, 137.3, 133.9, 133.7, 131.1, 130.7, 129.0, 128.8, 128.5, 128.3, 127.6, 126.9, 126.6, 126.5,

126.2, 126.1, 125.8, 125.5, 125.3, 125.2, 125.1, 123.3.



2,4-di(thiophen-2-yl)pyridine (2q)

Dark-brown solid; mp 58-60 °C (not reported); '"H NMR (400 MHz, CDCl;): § 8.53 (d, J= 5.0 Hz,
1H), 7.82 (s, 1H), 7.66 (d, J=2.4 Hz, 1H), 7.54 (d, /= 2.4 Hz, 1H), 7.42 (t, /= 4.7 Hz, 2H), 7.34
(d, J=5.1 Hz, 1H), 7.14 (dd, J = 9.6, 5.0 Hz, 2H); 13C NMR (100 MHz, CDCls): § 153.1, 150.0,
144.4, 142.2, 141.1, 128.4, 128.0, 127.8, 127.2, 125.5, 124.8, 118.3, 115.0; HRMS (ESI) m/z:

caled for C3H; (NS, [M+H]", 244.0252; found 244.0249.

2,4-diphenethylpyridine (2r)

Brown 0il; "H NMR (400 MHz, CDCl5): § 8.24 (s, 1H), 7.28-7.22 (m, 6H), 7.19 (d, J = 5.8 Hz,
2H), 7.09 (d, J= 7.3 Hz, 2H), 6.98 (d, J = 7.2 Hz, 2H), 4.06 (s, 2H), 3.99 (s, 2H), 2.49 (s, 2H),
2.06 (s, 2H); 3C NMR (100 MHz, CDCl;): 8 155.8, 148.2, 145.4, 139.7, 138.7, 132.4, 132.2,
128.5, 128.5, 128.3, 127.7, 126.1, 126.1, 37.1, 34.6, 23.0, 15.5; HRMS (ESI) m/z: calcd for
C,1HyoN [M+H]Y, 288.1750; found 288.1747.

Z "N
I

SAR®

3,5-dimethyl-2,4-diphenylpyridine (2v)?

Orange solid; mp 78-80 °C (mp 84-85 °C); 'H NMR (400 MHz, CDCls): 6 8.44 (s, 1H), 7.53-7.36
(m, 8H), 7.16 (d, J = 7.5 Hz, 2H), 2.02 (d, J = 17.5 Hz, 6H); 3*C NMR (100 MHz, CDCl;): §
156.9, 150.6, 147.5, 141.2, 138.8, 129.8, 129.0, 128.7, 128.3, 128.0, 128.0, 127.6, 127.4, 17.9,

17.4.

Z "N
\I

2,4-diphenyl-3,5-dipropylpyridine (2w)



Light yellow oil; 'H NMR (400 MHz, CDCls): 8 8.42 (s, 1H), 7.49-7.34 (m, 8H), 7.19 (d, /= 6.9
Hz, 2H), 2.33 (dd, J = 16.4, 9.6 Hz, 4H), 1.49-1.40 (m, 2H), 1.19-1.09 (m, 2H), 0.80 (t, /= 7.3 Hz,
3H), 0.46 (t, J = 7.3 Hz, 3H); '3C NMR (100 MHz, CDCl;): 8 157.1, 149.9, 147.1, 141.5, 138.0,
134.5, 133.4, 128.7, 128.7, 128.1, 128.0, 127.4, 127.3, 33.0, 31.8, 24.0, 23.8, 14.1, 14.0; HRMS

(ESI) m/z: calcd for Cp3Hy6N [M+H]*, 316.2068; found 316.2060.

7,8,13,14-tetrahydrodibenzo[a,i]phenanthridine (2x)

Off-white solid; mp 162-164 °C (not reported); 'H NMR (400 MHz, CDCl5): 6 8.45 (s, 1H), 8.25
(d,J=7.6 Hz, 1H), 7.53 (d, J=4.3 Hz, 1H), 7.38-7.27 (m, 5H), 7.21 (d, J="7.5 Hz, 1H), 3.25 (t, J
= 6.9 Hz, 2H), 2.79 (d, J = 8.3 Hz, 6H); 3C NMR (100 MHz, CDCl;): § 152.3, 146.1, 140.8,
140.5, 137.5, 135.4, 132.5, 132.2, 128.6, 128.5, 128.0, 127.9, 127.0, 126.0, 125.1, 29.4, 28.4, 27 .4,

26.7; HRMS (ESI) m/z: calcd for C, H 3N [M+H]*, 284.1439; found 284.1434.

AN
»
N
1,2,3,4,5,6,9,10,11,12,13,14-dodecahydrodicycloocta[b,d]|pyridine (2y)°
Orange oil; 'H NMR (400 MHz, CDCl;): § 8.12 (s, 1H), 2.96-2.93 (t, J = 6.2 Hz, 2H), 2.85-2.79
(m, 4H), 2.73-2.70 (t, J = 6.0 Hz, 2H), 1.78-1.77 (m, 2H), 1.69 (s, 6H), 1.43 (s, 4H), 1.32-1.29 (m,
4H); 3C NMR (100 MHz, CDCly): § 159.1, 147.1, 146.9, 135.1, 132.5, 35.6, 32.3, 30.8, 30.8,

30.4, 30.0, 26.6, 26.5, 26.3, 25.8, 25.5.

X
P
O
3,5-dimethyl-2,6-diphenylpyridine (3a)*
Light yellow solid; mp 130-132 °C (not reported); 'H NMR (400 MHz, CDCl;): 8 7.57 (d, J=17.0
Hz, 4H), 7.46 (s, 1H), 7.41 (t, J = 7.3 Hz, 4H), 7.36-7.32 (m, 2H), 2.36 (s, 6H); '3C NMR (100

MHz, CDCly): 8 155.7, 141.1, 140.6, 129.2, 129.1, 128.0, 127.6, 19.6.
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z
N\

2,6-diphenyl-3,5-dipropylpyridine (3b)*
Off-white solid; mp 122-124 °C (not reported); 'H NMR (400 MHz, CDCls): & 7.51 (d, J= 7.3 Hz,
5H), 7.41-7.33 (m, 6H), 2.64 (t, J = 7.6 Hz, 4H), 1.61-1.55 (m, 4H), 0.89 (t, J = 7.2 Hz, 6H); 3C

NMR (100 MHz, CDCl5): 6 155.8, 140.8, 138.6, 133.8, 129.1, 128.0, 127.5, 34.2, 24.1, 14.0.

5,6,8,9-tetrahydrodibenzo[a,j]acridine (3¢)*

Off-white solid; mp 116-118 °C (not reported); 'H NMR (400 MHz, CDCls): & 8.52 (d, J= 7.6 Hz,
2H), 7.37 (t, J = 7.4 Hz, 2H), 7.30-7.26 (m, 3H), 7.20 (d, J = 7.0 Hz, 2H), 2.91 (s, 8H); '3C NMR
(100 MHz, CDCl;): 6 150.3, 137.8, 135.2, 135.0, 130.5, 128.6, 127.6, 127.0, 124.9, 28.2, 27.8.

X

7

N
1,2,3,4,5,6,8,9,10,11,12,13-dodecahydrodicycloocta[b,e]pyridine (3d)>
Light yellow solid; mp 106-108 °C (mp 108-109 °C); 'H NMR (400 MHz, CDCls): 8 7.07 (s, 1H),
2.94-2.91 (t,J = 6.0 Hz, 4H), 2.72-2.69 (t, J = 6.2 Hz, 4H), 1.77 (s, 4H), 1.67 (s, 4H), 1.36 (s, 8H);

3C NMR (100 MHz, CDCl,): 6 157.8, 137.3, 133.6, 34.0, 32.3, 31.4, 30.8, 26.0, 25.9.

pzd
N\

3,5-dimethyl-6-D-2,6-diphenylpyridine (3f)

Light yellow solid; mp 133-135 °C (not reported); '"H NMR (400 MHz, CDCl3):  7.58 (d, J=17.2
Hz, 4H), 7.41 (t, J= 7.2 Hz, 4H), 7.36-7.32 (m, 2H), 2.36 (s, 6H); *C NMR (100 MHz, CDCl;): §
155.7, 140.6, 129.2, 129.0, 128.0, 127.6, 19.5; HRMS (ESI) mv/z: calcd for CoH;DN [M+H]",

261.1501; found 261.1497.
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5,7-dihydrodiindeno[2,1-b: 1',2'-¢]pyridine (2a')

Brown solid; mp 162-164 °C (not reported); 'H NMR (400 MHz, CDCl;): & 8.26 (d, J = 7.4 Hz,
2H), 7.89 (s, 1H), 7.54 (d, /= 7.4 Hz, 2H), 7.47 (t, J = 7.3 Hz, 2H), 7.39 (t, /= 7.3 Hz, 2H), 3.86
(s, 4H); BC NMR (100 MHz, CDCl;): 8 159.3, 143.9, 141.1, 135.1, 129.1, 128.2, 127.2, 125.0,

121.0, 34.5; HRMS (ESI) m/z: caled for C;oH 4N [M+H]", 256.1118; found 256.1121.

X
»
N
1,2,3,4,5,8,9,10,11,12-decahydrodicyclohepta[b,d]pyridine (2b')
Dark-brown liquid; 'H NMR (400 MHz, CDCl5): 8 7.98 (s, 1H), 3.03 (t, /= 5.0 Hz, 2H), 2.84 (d,
J =82 Hz, 4H), 2.74 (t, J = 5.0 Hz, 2H), 1.83 (s, 4H), 1.69-1.58 (m, 8H); 1*C NMR (100 MHz,
CDCl): 6 161.3, 149.3, 144.6, 136.4, 134.7, 38.8, 32.8, 32.1, 32.0, 29.2, 28.1, 28.0, 27.2, 26.8,

26.5.

2,4-Diphenyl-6-D-pyridine (2¢')

Brown liquid; '"H NMR (400 MHz, CDCls): 6 8.04 (d, J = 7.1 Hz, 2H), 7.92 (s, 1H), 7.68 (d, J =
6.9 Hz, 2H), 7.50-7.44 (m, 7H); '3C NMR (100 MHz, CDCIl;): § 158.1, 149.3, 139.5, 138.5, 129.1,
129.0, 128.7, 127.0, 127.0, 120.1, 118.8; HRMS (ESI) m/z: calcd for C;;H;3;DN [M+H],

233.1186; found 233.1184.

3,5-dimethyl-6-D-2,4-diphenylpyridine (2d')
Light yellow oil; "H NMR (400 MHz, CDCl;): 6 7.53-7.37 (m, 8H), 7.16 (d, J = 6.9 Hz, 2H), 2.04

(s, 3H), 2.00 (s, 3H); '3C NMR (100 MHz, CDCl;): & 156.9, 150.6, 147.5, 141.2, 138.8, 129.8,
11



129.7, 129.1, 128.8, 128.4, 128.0, 128.0, 127.6, 127.4, 17.9, 17.4, 17.4; HRMS (ESI) m/z: calcd

for C,oH;sDN [M+H]", 261.1496; found 261.1497.
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NMR spectra of the obtained products
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