Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Information

Metal-free, highly efficient organocatalytic amination of benzylic C-H

bonds

Qicai Xue,® Jin Xie,> Huamin Li,? Yixiang Cheng® and Chengjian Zhu**"

& State Key Laboratory of Coordination Chemistry, School of Chemistry and Chemical Engineering, Nanjing
University, Nanjing 210093, People’s Republic of China. E-mail: cjzhu@nju.edu.cn

® State Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic Chemistry, Shanghai
200032, People’s Republic of China.

Contents:

General INTOIMALION .......ceiiiee et e e e e s st e steeseeeseesbeeseesneenteeneenreenneans 2
Control experiment on the reaction MECNANISM ..........c.cuiiiiiiiiiei e 2
The regioselectivity for the reaction of 4-isopropyl toluene with 1H-benzotriazole..............cccccoee.e. 2
Experimental details of benzotriazole 2n and benzimidazoles 2q..........c.ccoovvviiiiiieiicce, 3
General procedure of amination of benzylic C—H DONAS .........cccooiiiiiiiiiic e 3
Characterization data Of COMPOUNTS.........ceiiiiiiiiiieie ittt 3
Copies TH NMR, BC NIMR ...t ne s an oo 8
R E =T =] 0TSSP SRS 33



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

General Information

All reactions were carried out under air atmosphere unless otherwise noted. All reagents and
solvents were obtained from commercial suppliers and used without further purification. Reactions
were monitored by TLC on silica gel plates (GF254). *H NMR and **C NMR spectra were recorded
on 400 MHz spectrometer at room temperature. Chemical shifts (3) are reported in ppm downfield
from tetramethylsilane. Abbreviations for signal couplings are: s, singlet; d, doublet; t, triplet; m,

multiplet.

Control experiment on the reaction mechanism
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Scheme 1. Investigation of the reaction mechanism. Reaction conditions: benzyl C-H substrate (1.5

mmol), 3a (0.3 mmol).

The regioselectivity for the reaction of 4-isopropyl toluene with 1H-benzotriazole
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Scheme 2. Reaction conditions: 1x (1.5 mmol), 2a (0.3 mmol), n-BusNI (0.03 mmol), TBHP (0.9
mmol, 70% in water), 75 °C, 12 h, air. Yields are of the isolated products.

Experimental details of benzotriazole 2n and benzimidazoles 2q
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Scheme 3. Reaction conditions: 1a (1.5 mmol), 2 (0.3 mmol), n-BusNI (0.03 mmol), TBHP (0.9
mmol, 70% in water), 75 °C, 12 h, air. Yields are of the isolated products.

General procedure of amination of benzylic C-H bonds

To the mixture of benzyl C-H substrate 1 (1.5 mmol) and n-BusNI (0.03 mmol, 11.1 mg), the
amine 2 (0.3 mmol) and TBHP (0.9 mmol, 70% in water) were successively added into the tube.
Then the reaction mixture was stirred at 75 °C under air for 12 hours. After the reaction finished, the
reaction mixture was cooled to room temperature and quenched by the addition of a saturated
solution of Na,;S,03 (3 mL). The mixture was extracted with ethyl acetate (3 x 10 mL), the combined
organic phases were dried over anhydrous Na,SO,4 and the solvent was evaporated under vacuum.
After removing the solvents in vacuo, the residue was purified by flash column chromatography on
silica gel or preparative TLC on GF254 to afford the desired products 3.

Characterization data of compounds

1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3a*

Yield 90%, white solid, mp 97-98 °C. *H NMR (400 MHz, CDCls): & = 8.08 (d,
< > \ J=8.4Hz, 1H),7.39-7.29 (m, 3 H), 7.16 (d, J = 8.0 Hz, 2 H), 7.11 (d, J = 8.0
Ny Hz, 2 H), 5.78 (s, 2 H), 2.30 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): § =

N

146.2, 138.2, 132.7, 131.6, 129.5, 127.5, 127.2, 123.7, 119.9, 109.7, 52.0, 21.0
ppm.

1-(3-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3b’
Yield 88%, white solid, mp 119-121 °C. *H NMR (400 MHz, CDCls): § =
Q_\N 8.06-8.04 (m, 1 H), 7.39-7.30 (m, 3 H), 7.22-7.18 (m, 1 H), 7.11-7.06 (m, 3 H),
@ 5.78 (s, 2 H), 2.30 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): § = 146.2, 138.7,
134.6, 132.7, 129.1, 128.7, 128.2, 127.3, 124.6, 123.8, 119.9, 109.7, 52.1, 21.2

ppm.
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1-(2-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3c'
Yield 91%, white solid, mp 80-81 °C. *H NMR (400 MHz, CDCls): & = 8.06-8.03

Q_\N (m, 1 H), 7.37-7.12 (m, 6 H), 7.04-7.03 (m, 1 H), 5.82 (s, 2 H), 2.32 (s, 3 H) ppm;
N/\\Q 13C NMR (100 MHz, CDCls): § = 146.1, 136.4, 132.9, 132.5, 130.8, 128.5, 128.4,
§ 127.2, 126.3, 123.8, 119.9, 109.8, 50.6, 19.1 ppm.

1-(3,5-dimethylbenzyl)-1H-benzo[d][1,2,3]triazole 3d
Yield 94%, white solid, mp 97-98 °C. *H NMR (400 MHz, CDCls): § = 8.06 (d, J
@—\ =8.0 Hz, 1 H), 7.42-7.31 (m, 3 H), 6.92-6.89 (m, 2 H), 5.75 (s, 2 H), 2.25 (s, 6 H)
Nﬁ@ ppm; *C NMR (100 MHz, CDCls): & = 146.2, 138.6, 134.5, 132.8, 130.0, 127.3,
N

125.3, 123.8, 119.9, 109.8, 52.2, 21.2 ppm. HRMS (ESI) m/z calcd for
C15H15N3Na [M+Na]+ 2601158, found: 260.1163.

1-benzyl-1H-benzo[d][1,2,3]triazole 3¢

Yield 85%, white solid, mp 110-111 °C. *H NMR (400 MHz, CDCls): 6 = 8.07 (d,
@ﬂN J =8.0 Hz, 1 H), 7.40-7.26 (m, 8 H), 5.85 (s, 2 H) ppm; **C NMR (100 MHz,
N, CDCly): & = 146.3, 134.7, 132.8, 129.0, 128.4, 127.5, 127.4, 123.9, 120.0, 109.7,
52.2 ppm.

1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3f
Yield 95%, white solid, mp 80-81 °C. *H NMR (400 MHz, CDCls): 5 = 8.04
/O@ﬂN (d, J = 8.4 Hz, 1 H), 7.38-7.22 (m, 5 H), 6.85-6.83 (m, 2 H), 5.76 (s, 2 H),
N’\\N 3.75 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): & = 159.6, 146.2, 132.6,

129.0, 127.2, 126.7, 123.7, 119.9, 114.2, 109.7, 55.2, 51.8 ppm. HRMS (ESI)
m/z calcd for C14H13N3NaO [M+Na]* 262.0951; found: 262.0949.

1-(4-iodobenzyl)-1H-benzo[d][1,2,3]triazole 3g

Yield 73%, white solid, mp 136-138 °C. *H NMR (400 MHz, CDCls): 5 = 8.07
'{ >ﬂN (d, J=8.4 Hz, 1 H), 7.66 (d, J = 8.4 Hz, 2 H), 7.44-7.33 (m, 3 H), 7.01 (d, J =
N(\N 8.0 Hz, 2 H), 5.78 (s, 2 H) ppm; **C NMR (100 MHz, CDCls): & = 146.3, 138.1,

134.4, 132.6, 129.3, 127.6, 124.0, 120.2, 109.4, 94.1, 51.6 ppm. HRMS (ESI)
m/z calcd for C13H10IN3Na [M+Na]* 357.9812; found: 357.9815.

1-(4-chlorobenzyl)-1H-benzo[d][1,2,3]triazole 3h?

Yield 77%, white solid, mp 87-89 °C. *H NMR (400 MHz, CDCls): 6 =
C'{ >ﬂN 8.08-8.06 (m, 1 H), 7.44-7.29 (m, 5 H), 7.20 (d, J = 8.0 Hz, 2 H), 5.81 (s, 2 H)
N, ppm; C NMR (100 MHz, CDCly): & = 146.3, 134.5, 133.2, 132.7, 129.2,

N

128.9, 127.6, 124.0, 120.2, 109.4, 51.5 ppm.

1-(2-chlorobenzyl)-1H-benzo[d][1,2,3]triazole 3i*
Yield 75%, white solid, mp 80-82 °C. *H NMR (400 MHz, CDCls): § = 8.09 (d, J
Y = 8.4 Hz, 1 H), 7.45-7.42 (m, 3 H), 7.39-7.35 (m, 1 H), 7.28-7.24 (m, 1 H),
cl N/\\N 7.18-7.14 (m, 1 H), 6.97-6.95 (m, 1 H), 5.98 (s, 2 H) ppm; **C NMR (100 MHz,

4
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CDCls): 6 = 146.1, 132.9, 132.8, 132.5, 129.8, 129.7, 129.2, 127.6, 127.4, 124.0, 120.1, 109.6, 49.1

ppm.
1-(1-phenylethyl)-1H-benzo[d][1,2,3]triazole 3j°
Yield 96%,colorless oil. *H NMR (400 MHz, CDCls): & = 8.06-8.04 (m, 1 H),
@(N 7.35-7.24 (m, 8 H), 6.04 (g, J = 7.2 Hz, 1 H), 2.17 (d, J = 7.2 Hz, 3 H) ppm; **C
N NMR (100 MHz, CDCls): 6 = 146.4, 140.1, 132.4, 128.9, 128.2, 127.0, 126.2,

123.8,119.9, 110.1, 59.0, 21.1 ppm.

1-(2,3-dihydro-1H-inden-1-yl)-1H-benzo[d][1,2,3]triazole 3k
Yield 92%, white solid, mp 94-96 °C. *H NMR (400 MHz, CDCls): 5 = 8.07-8.04
dj\“ (m, 1 H), 7.42-7.40 (m, 1 H), 7.35-7.21 (m, 3 H), 7.17-7.13 (m, 1 H), 7.00-6.98
,'hN (m, 1 H), 6.93-6.91 (m, 1 H), 6.64 (t, J = 8.0 Hz, 1 H), 3.35-3.28 (m, 1 H),
3.18-3.10 (m, 1 H), 2.91-2.82 (m, 1 H), 2.58-2.49 (m, 1 H) ppm; *C NMR (100
MHz, CDCls): 6 = 146.6, 143.4, 139.2, 131.6, 129.0, 127.1, 126.9, 125.2, 124.6, 123.7, 120.1, 110.3,
64.8, 32.5, 30.7 ppm. HRMS (ESI) m/z calcd for C1sH13N3sNa [M+Na]* 258.1002; found: 258.1004.

8-((1H-benzo[d][1,2,3]triazol-1-yl)methyl)quinoline 3l

Yield 86%, colorless oil. *"H NMR (400 MHz, CDCls): & = 9.03-9.01 (m, 1 H),

Y 8.20-8.17 (m, 1 H), 8.07-8.05 (m, 1 H), 7.78-7.76 (m, 1 H), 7.62-7.60 (m, 1 H),

LN NG 7.50-7.47 (m, 1 H), 7.44-7.32 (m, 4 H), 6.61 (s, 2 H) ppm; *C NMR (100 MHz,
N

CDCl): 6 = 149.9, 146.1, 145.7, 136.3, 133.5, 133.3, 128.6, 128.3, 127.1, 126.4,
123.7, 121.5, 119.8, 110.4, 47.2 ppm. HRMS (ESI) m/z calcd for C16H1,N;Na [M+Na]* 283.0954;
found: 283.0955.

5,6-dimethyl-1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3m
Yield 92%, white solid, mp 144-145 °C. *H NMR (400 MHz, CDCls): § =
‘@jN 7.70 (s, 1 H), 7.16-7.10 (m, 5 H), 5.73 (s, 2 H), 2.36 (s, 3 H), 2.34 (s, 3 H),
Nﬂ 2.30 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): & = 145.5, 138.0, 137.6,
N 133.6, 132.0, 131.8, 129.5, 127.4, 119.0, 109.1, 51.8, 21.1, 20.9, 20.3 ppm.
HRMS (ESI) m/z calcd for C16H17NsNa [M+Na]" 274.1315; found: 274.1310.

@Nﬁc @jN

/
N

NY

N N
3n-1 3n-2

Chloro-1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3n

Yield 86%, 3n-1:3n-2 =1 : 1. *H NMR (400 MHz, CDCls): § = 8.01-8.00 (m, 1 H), 7.96-7.94 (m, 1
H), 7.35-7.24 (m, 4 H), 7.18-7.14 (m, 8 H), 5.77 (s, 2 H), 5.74 (s, 2 H), 2.31 (s, 3 H), 2.30 (s, 3 H)
ppm; *C NMR (100 MHz, CDCl3): & = 146.8, 144.8, 138.5, 133.6, 133.2, 131.3, 131.2, 131.1, 129.7,
129.6, 129.5, 128.2, 127.5, 127.4, 125.0, 120.8, 119.2, 110.7, 109.5, 52.3, 52.1, 21.0 ppm. HRMS
(ESI) m/z calcd for C14H1,CIN3Na [M+Na]™ 280.0612; found: 280.0607.
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1-(4-methylbenzyl)-1H-benzo[d]imidazole 30*
Yield 79%, colorless oil. *H NMR (400 MHz, CDCls): & = 7.95 (s, 1 H),
@ﬁN 7.84-7.82 (m, 1 H), 7.28-7.23 (m, 3 H), 7.13 (d, J = 8.0 Hz, 2 H), 7.07 (d, J =
@ 8.0 Hz, 2 H), 5.28 (s, 2 H), 2.32 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): &
= 143.7, 143.1, 138.0, 133.8, 132.3, 129.6, 127.1, 123.0, 122.2, 120.2, 110.0,
48.6, 21.0 ppm.

2-chloro-1-(4-methylbenzyl)-1H-benzo[d]imidazole 3p°
Yield 71%, white solid, mp 118-120 °C. 'H NMR (400 MHz, CDCl3): ¢ =
‘@ﬂ 7.72-7.69 (m, 1 H), 7.27-7.23 (m, 3 H), 7.12 (d, J = 8.0 Hz, 2 H), 7.07 (d, J =
@ 8.0 Hz, 2 H), 5.34 (s, 2 H), 2.31 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): &
= 141.7, 140.7, 138.0, 135.1, 132.0, 129.6, 126.8, 123.3, 122.8, 119.5, 109.9,

N
CI/<\

N

47.7,21.1 ppm.

N N
3q9-1 39-2

Methyl 1-(4-methylbenzyl)-1H-benzo[d]imidazole-carboxylate 3q

Yield 73%, 30-1 : 3g-2 = 1 : 1. *H NMR (400 MHz, CDCl3): & = 8.54-8.53 (m, 1 H), 8.11-7.96 (m, 5
H), 7.84-7.81 (m, 1 H), 7.32-7.30(m, 1 H), 7.16-7.07(m, 8 H), 5.35 (s, 2 H), 5.32 (s, 2 H), 3.93 (s, 3
H), 3.92 (s, 3 H), 2.33 (s, 6 H) ppm; *C NMR (100 MHz, CDCls): § = 167.4, 167.3, 147.0, 145.5,
144.7, 143.4, 138.3, 137.0, 133.6, 131.8, 131.7, 129.8, 129.7, 127.2, 127.1, 125.0, 124.6, 123.7,
122.7, 119.9, 112.3, 109.8, 52.1, 52.0, 48.8, 48.7, 21.0 ppm. HRMS (ESI) m/z calcd for
C17H16N2NaO, [M+Na]" 303.1104; found: 303.1110.

6-chloro-9-(4-methylbenzyl)-9H-purine 3r°
_@ Yield 83%, white solid, mp 130-132 °C. 'H NMR (400 MHz, CDCl3): 6 =8.78
N— "= (s, 1H),8.09 (s, 1H),7.22(d,J=8.0Hz 2H),7.17(d, J=8.0Hz, 2 H), 541
<\N N (s, 2 H), 2.34 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): & = 152.1, 151.8,
¢ 151.0, 144.9,138.8, 131.5, 131.4, 129.9, 127.9, 47.7, 21.1 ppm.

2,6-dichloro-9-(4-methylbenzyl)-9H-purine 3s°
@ o Yield 80%, white solid, mp 142-143 °C. *H NMR (400 MHz, CDCly): 8 =
N—"=(" 8.04(s,1H),722(d J=84Hz 2H), 7.18 (d, J = 8.4 Hz, 2 H), 5.37 (s, 2
L H), 2.35 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): & = 153.1, 153.0, 151.7,
¢ 145.5,139.0, 130.9, 130.6, 129.9, 128.1, 47.8, 21.1 ppm.

N
N

6-chloro-9-(4-methylbenzyl)-9H-purin-2-amine 3t’
_@_\ Nt Yield 73%, colorless oil. *H NMR (400 MHz, CDCls): & = 7.74 (s , 1 H),
=( 7.16 (s, 4 H), 5.21 (s, 2 H), 5.07 (bs, 2 H), 2.34 (s, 3 H) ppm; *C NMR (100
Q,j\\(“' MHz, CDCls): 6 = 159.1, 153.8, 151.3, 142.2, 138.5, 131.9, 129.8, 127.8,
cl 125.1, 47.0, 21.1 ppm.
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2-(4-methylbenzyl)isoindoline-1,3-dione 3u®
Yield 82%, white solid, mp 115-117 °C. 'H NMR (400 MHz, CDCls): & =
"Q*\N o 7.84-7.82 (m, 2 H), 7.70-7.68 (m, 2 H),7.33 (d, J = 8.0 Hz, 2 H), 7.12 (d, J = 8.0
_\_ Hz, 2 H), 481 (s, 2 H), 2.30 (s, 3 H) ppm; *C NMR (100 MHz, CDCls): & =
168.0, 137.5, 133.9, 133.4, 132.2, 129.3, 128.6, 123.3, 41.3, 21.1 ppm.

N-(4-methylbenzyl)saccharine 3v°
Yield 98%, white solid, mp 112-113 °C. 'H NMR (400 MHz, CDCl3): ¢ =
"Qj 8.05-8.03 (m, 1 H), 7.92-7.90 (m, 1 H), 7.86-7.80 (m, 2 H), 7.40 (d, J = 8.0 Hz, 2
o H), 7.15 (d, J = 8.0 Hz, 2 H), 4.87 (s, 2 H), 2.32 (s, 3 H) ppm; *C NMR (100
% MHz, CDCls): 6 = 158.7, 137.9, 137.7, 134.6, 134.2, 131.4, 129.2, 128.7, 127.2,
125.0, 120.9, 42.4, 21.0 ppm.

N-(4-methylbenzyl)-N-tosylbenzamide 3w
o Yield 89%, white solid, mp 113-115 °C. *H NMR (400 MHz, CDCls): § =
<:> \N_g@ 7.61-7.58 (m, 2 H), 7.46-7.43 (m, 3 H), 7.34-7.30 (m, 2 H), 7.22-7.20 (m,
o= o 2 H), 7.09 (d, J = 8.0 Hz, 2 H), 7.05 (d, J = 8.0 Hz, 2 H), 4.93 (s, 2 H),
2.41 (s, 3 H), 2.30 (s, 3 H) ppm; *C NMR (100 MHz, CDCl5): & = 171.5,
144.6, 137.4, 136.0, 135.1, 133.2, 131.6, 129.3, 129.2, 128.5, 128.2, 128.1,

127.9, 51.0, 21.6, 21.1 ppm. HRMS (ESI) m/z calcd for Cy,Ho;NNaO3sS [M+Na]™ 402.1134; found:
402.1134.

1-(2-p-tolylpropan-2-yl)-1H-benzo[d][1,2,3]triazole 3x-1

Yield 67%, white solid, mp 97-98 °C. *H NMR (400 MHz, CDCl5): & = 8.04 (d,
% HN J=8.0Hz 1H),7.27-7.23 (m, 1 H), 7.17-7.06 (m, 5 H), 6.73 (d, J = 8.4 Hz, 1
N, H), 2.33 (s, 3 H), 2.16 (s, 6 H) ppm; *C NMR (100 MHz, CDCls): & = 146.8,

N

141.1, 137.5, 132.0, 129.5, 126.4, 125.2, 123.5, 119.8, 112.2, 64.6, 29.6, 20.9
ppm. HRMS (ESI) m/z calcd for CigH1gN3 [M+H]" 252.1495; found: 252.1492.

1-(4-isopropylbenzyl)-1H-benzo[d][1,2,3]triazole 3x-2

Yield 23%, white solid, mp 110-112 °C. *H NMR (400 MHz, CDCls): § =
>—< >ﬂ 8.05 (d, J = 8.0 Hz, 1 H), 7.40-7.37 (m, 2 H), 7.35-7.32 (m, 1 H), 7.22-7.14 (m,
N, 4 H), 5.78 (s, 2 H), 2.92-2.82 (m, 1 H), 1.20 (d, J = 6.8 Hz, 6 H) ppm; **C

N

NMR (100 MHz, CDCl3): 6 = 149.2, 146.3, 132.8, 132.1, 127.6, 127.2, 126.9,
123.8, 119.9, 109.8, 52.0, 33.7, 23.8 ppm. HRMS (ESI) m/z calcd for CygH1sN3 [M+H]" 252.1495;
found: 252.1499.
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Copies '*H NMR, *C NMR
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1-(3-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3b
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1-(3,5-dimethylbenzyl)-1H-benzo[d][1,2,3]triazole 3d
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1-benzyl-1H-benzo[d][1,2,3]triazole 3e
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1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3f
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1-(4-iodobenzyl)-1H-benzo[d][1,2,3]triazole 3g
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1-(4-chlorobenzyl)-1H-benzo[d][1,2,3]triazole 3h
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1-(2-chlorobenzyl)-1H-benzo[d][1,2,3]triazole 3i
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1-(1-phenylethyl)-1H-benzo[d][1,2,3]triazole 3j
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1-(2,3-dihydro-1H-inden-1-yl)-1H-benzo[d][1,2,3]triazole 3k
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5,6-dimethyl-1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3m
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Chloro-1-(4-methylbenzyl)-1H-benzo[d][1,2,3]triazole 3n
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1-(4-methylbenzyl)-1H-benzo[d]imidazole 30

Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

0000~

9TeC

&

AL

3.00

828

190°L
T80°L
6TTL
6ETL
T€TL
SETL
6vCL
vseL
L9T°L
TLTL
6.2,
€8TL

818'L
T28°L
E8L
8€8L
S¥6'L

R

.00

52012

€E9'8Y

¥20°0TT

THZ0eT ——
62222t
z00e2T—

860°L2T
8T9'62T
S92 2T —no
LT8'EET

670'8ET

990 VT ——u
LYY T —

20

&

22

100

120

140

160




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

2-chloro-1-(4-methylbenzyl)-1H-benzo[d]imidazole 3p
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Methyl 1-(4-methylbenzyl)-1H-benzo[d]imidazole-carboxylate 3q
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6-chloro-9-(4-methylbenzyl)-9H-purine 3r
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2,6-dichloro-9-(4-methylbenzyl)-9H-purine 3s
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6-chloro-9-(4-methylbenzyl)-9H-purin-2-amine 3t
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2-(4-methylbenzyl)isoindoline-1,3-dione 3u
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N-(4-methylbenzyl)saccharine 3v
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1-(2-p-tolylpropan-2-yl)-1H-benzo[d][1,2,3]triazole 3x-1
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1-(4-isopropylbenzyl)-1H-benzo[d][1,2,3]triazole 3x-2
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