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ABSTRACT: A rapid microwave-assisted catalyst-free, three-component synthesis of various 2-anilinoquinolines from quinoline 
N-oxides and aryldiazonium salts in acetonitrile under microwave irradiation is reported. This reaction utilizes acetonitrile as a sin-
gle nitrogen source and involves the formation of two new C-N bonds via formal [3+2] cycloaddition reaction. In the case of 2-
substituted quinolines, 3-hydroxyquinoline was observed as the main product via 1,3 shift of oxygen atom from N-oxide to the C3 
position of quinolines.  
KEYWORDS: catalyst-free, microwave, 2-anilinoquinolines, quinoline N-oxides, aryl diazonium salts, acetonitrile. 

INTRODUCTION 

Quinoline is one amongst the key structural components in a 
range of natural and synthetic molecules, which possess a variety 
of biological activities including antimalarial, antimicrobial, anti-
tumor, and antiviral etc.1 Owing to the importance2 of quinolines 
various methods have been established for its functionalization at 
different positions.3  Among them, the C2 selective functionaliza-
tion of quinolines is studied most as various methods have been 
developed for C-C,4  C-O,5 and C-S6 bond formation. Recently, 
C2 selective functionalization of quinoline through direct C-N7, 
bond formation became a significant area of attention as 2-
aminoquinoline constitute the core structures of many bioactive 
and therapeutic molecules (Figure 1)7i, 8  
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Figure 1. Representative Examples of bioactive amino-
quinolines.  

Efforts have already been made for the direct C2-amination of 
quinolines by reacting quinoline N-oxides with Ts2O-t-BuNH2,9 
primary amides,10 lactams/cyclamines,7a nitriles,11 and O-
benzoylhydroxylamines.12 Among the various C2-aminated quin-
olines, the 2-anilinoquinolines are important heterocyclic com-
pounds due to their numerous pharmacological and therapeutic 
effects,7i but the direct synthesis of these compounds remains a 
challenge. Recently, copper-catalyzed direct arylamination of 
quinoline was reported using N-(2-(Arylthio)aryl)cyanamides7j 
and anthranil7h as a secondary amine source. Isothiocyanates have 
also been utilized for the direct synthesis of 2-anilinoquinolines 
by using silver tetrafluoroborates as a catalyst.13 Use of metal-
catalyst and need for particular aminating reagent limited the 
broad applicability of these methods (Scheme 1). Metal-free ap-
proach for the direct synthesis of 2-anilinoquinolines includes 
diethyl H-phosphonate promoted amination of quinoline N-oxides 
with arylamines.14 Although this method represents a significant 
advancement in terms of avoiding any metal catalyst, the 

requirement of a stoichiometric amount of reducing agent and 
base warrant further improvement in this area (scheme 1).  
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Scheme 1. Direct Synthesis of 2-Anilinoquinolines from 
Quinoline N-Oxides. 

RESULTS AND DISCUSSION 

In continuation of our work on quinolines functionalization,4c, 4d, 15 
herein we report the microwave assisted metal-free direct synthe-
sis of 2-anilinoquinolines by reacting quinoline N-oxides and aryl 
diazonium tetrafluoroborate salts in acetonitrile (ACN). In this 
three-component reaction, acetonitrile forms two C-N bonds, one 
with quinoline and other with aryl moiety (Scheme 1). 
Quinoline N-oxide (1a) and p-methoxybenzenediazonium 
tetrafluoroborate (2a) were selected as a standard substrate for the 
optimization study. Treatment of  1a with 1.0 equiv. of 2a in 
acetonitrile (ACN, 0.1M) under microwave irradiation at 50˚C 
leads to the formation of C2-aminated product (3aa) in traces 
(entry 2, Table 1). Increase in temperature from  50˚C  to 120˚C 
enhances 3aa yield up to 42% (entry 3, Table 1). Further increase 
in temperature did not prove helpful (entry 6, Table 1). A decrease 
in reaction concentration from 0.1M to 0.05M proved fruitful, 
providing the desired product 3aa in 55% yield (entry 4, Table 1) 
and further decrease in concentration from 0.1M to 0.04M leads 
to 65% of the desired product 3aa (entry 1, Table 1). Use of acid 
and base as an additive has a negative effect on the yield of 3aa 
(entry 6 and 7, Table 1). Further, screening of solvents revealed 
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that reaction only proceeds in ACN, indicating the critical role of 
ACN in the reaction (Table S1). At conventional heating desired 
product was obtained in 30% yield (entry 12, Table 1). The 
highest yield of 3aa was observed with 1a (0.1 mmol) and 2a (1.0 
equiv.) in ACN (2.5 ml) under microwave irradiation at 120°C for 
15 min followed by the acidic hydrolysis (Table S1). 

Table 1. Optimization Studya 

N
O

NH

N2
+BF4

2a
N
H

(1) 120°C, ACN       µW, 15 min

(2) 1M HCL, THF, 6h

1a 3aaOCH3

OCH3

 

Entry Deviation from standard conditions 3aa Yield (%)b 
1 no deviation 65 (60)c 
2 at 50 °C instead of 120 °C                           <5 
3 at 120 °C in  0.05M                     42 
4 0.05M instead of 0.04M 55 
5 at 100 °C instead of 120 °C                           25 
6 at 150 °C instead of 120 °C 40 
7 AcOH (1 equiv.) as an additive 54 
8 NaOAc (1 equiv.) as an additive <5 
9 TFE instead of ACN                                                          n.d. 
10 DCE instead of ACN n.d. 
11 THF instead of ACN                                                  n.d. 
12 heating (24h) instead of µW                 30 
aReaction condition: 1a (0.1 mmol), 2a (0.1 mmol), ACN (0.04M), µW irradiation, 
120 °C, 15 min. followed by treatment with 1M HCl in THF at 50 °C for 6 h. bNMR 
yields calculated by using 1,1,2,2-tetrachloroethane as an internal standard. CIsolated 
yield in parenthesis. n.d. stands for not detected. 

Next,  various substituted quinoline N-oxides were reacted with 
aryl diazonium salts under optimized reaction condition (Table 2). 
Quinoline N-oxides with methyl-substituent at a different position 
(1b-e) provided the products in 41-56% yields (3ba-ea). Other 
electron donating groups such as –methoxy and -isopropyl at C6-
position of quinoline N-oxide were also well tolerated (3fa and 
3ka). Halogen substituted quinoline N-oxide (1g-h) reacted 
successfully affording the desired product in 36-58% yields (3ga-
ha). Electron withdrawing groups such as –nitro and -ester at C6-
position of quinoline N-oxide (1i-1j) gave lower yields of the 
desired products (3ia-ja). 5-Nitro quinoline N-oxide and 8-
hydroxyquinoline N-oxide afforded the corresponding products 
(entries 3la and 3ma) in 52% and 32% yield, respectively. The 
reaction of 2a with 4-chloro-7-trifluoromethyl-quinoline N-oxide 
proceed smoothly to afford the C2-aminated product (3na) in 
good yield. The reaction is also applicable to a polyaromatic 
compound such as benzo[f]quinoline N-oxide (1o).  Importantly, 
isoquinoline N-oxide (1p) and pyridine N-oxide (1q-1r) were also 
compatible under current reaction condition and provided the C2-
aminated products (3pa-ra) in 33-40% yields. Next, quinoline N-
oxide (1a) was reacted with different aryldiazonium salts under 
standard reaction condition. Tri- and di-substituted aryl diazonium 
salts (2b-c) reacted successfully providing the corresponding 
desired products albeit in lower yields (3ab-c, 20-30%). 4-Bromo 
and 4-nitrophenyl diazonium tetrafluoroborate (2d-e) also 
afforded C2-aminated quinoline in lower yields (3ad-e). 
 

 

 

 

Table 2. Substrate Scope with  Quinoline N-Oxides and 
Diazonium Saltsa 

N
O

NH

3, isolated yield
1

N2
+BF4

2

N
H

(1) 120°C, ACN       µW, 15 min.

(2) 1M HCL, THF, 6h
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N N
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H
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H
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H

Ar
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H

Ar
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Me

Me
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OMe

aReaction condition: 1a (0.1 mmol), 2a (0.1 mmol), ACN (0.04 M) µW irradiation, 
120 °C, 15 min. followed by treatment with 1M HCl in THF at 50 °C for 6 h. 

After successful demonstration of the regioselective direct C2-
amination, the reaction of C2-substituted quinoline N-oxides with 
aryl diazonium salt was studied (Table 3).  

Table 3. Substrate Scope with C2 Substituted Quinoline N-
oxidesa 

N2
+BF4

    120°C, ACN

OMe
2a 5, Isolated yield

N

OH

N
O

R'

R''

4

N

OH

R
R = Me, 5a, 0%
R = Ph, 5b, 54%

R''

N

OH

Ph
5c, 30% 5d, 41%

µW, 15 min

R' ≠
 H

R'

Me

N

OH

NO2

 aReaction condition: 4a (0.1 mmol), 2a (0.1 mmol), ACN (0.04 M) µW irradiation, 
120 °C, 15 min. 

Surprisingly, 2-phenylquinoline N-oxide forms 3-hydroxy-2-
phenylquinolin-ol (5b) in 54% yield under the standard reaction 
condition, which is unprecedented in the literature (Table, 3). The 
compound 5b was characterized on the basis of NMR and LC-MS 
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analysis and finally confirmed with previous literature.16 2-
Methylquinoline N-oxide (4a) and 4-methyl-2-phenylquinoline N-
oxide was unable to provide corresponding product. The reaction 
proceeded well with 6-methyl-2-phenylquinoline N-oxide and 
furnished the desired product 5c in 30% yield. Quinoline N-oxide 
substituted with a 4-nitroaryl (4d) at C2 position, afford the 
desired product 5d in 41 % yield. 

Without diazonium salt 2a no product was observed (Scheme 2a). 
Also, variation in the quantity of 2a from catalytic to a sub-
stoichiometric amount with respect to 2-phenylquinoline N-oxide 
(4b) leads to the traces of the desired product 5b (Scheme 2b). 
These results concluded that the diazonium salt is necessary in a 
stoichiometric amount to carry out the reaction. 

N

N2
+BF4

-

+

5b, < 5%
OMe

Ph
O

4b, 0.1mmol 2a, 10-50 mol%

N Ph

OH

N
5b, 0%

Ph
O 4b

N Ph

OH
a)

b)

standard condition

standard condition

 
Scheme 2. Variation in the quantity of p-
methoxybenzenediazonium tetrafluoroborate. 

Further for mechanistic understanding, quinoline was treated with 
2a under standard reaction condition. No desired product was 
observed confirming the essentiality of N-oxide for C2-amination 
reaction (Scheme 3a).  
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Scheme 3. Mechanistic Study. 
 
When the standard reaction carried out in the presence of H2O18, 
no O18 incorporation product was formed, suggesting intramo-
lecular oxygen atom transfer during the reaction (Scheme 3b, Fig 
S1). Similarly, in the presence of H2O18 product, 5b was formed 
without O18 incorporation indicating possible 1,3-oxygen atom 
transfer (Scheme 3c, Fig S2). 
On the basis of these preliminary experiments and literature re-
ports,17 the plausible reaction mechanism is proposed (Scheme 4). 
The reaction initiated through the formation of intermediate A 
from aryldiazonium tetrafluoroborate and acetonitrile under mi-
crowave heating. Intermediate A can form acetanilide (B )17a in 
the presence of water undergo [3+2] cycloaddition with quinoline 
N-oxide to provide intermediate C. Proton abstraction from inter-
mediate C and rearomatization can afford D which on hydrolysis 
lead to the desired product, 3aa. In the case of 2-substituted 
quinoline, the reaction may proceed through intermediate E, 
which on 1,3-oxygen transfer followed by rearomatization gave 

G. The hydrolysis of G lead to the 3-hydroxy-2-phenylquinoline 
(5b) (Scheme 4). 
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Scheme 4. Plausible Mechanism for Double C-N Bond 
Formation  

CONCLUSIONS 

In summary, we have developed a rapid microwave-assisted met-
al-free method for the direct synthesis of 2-anilinoquinolines and 
3-hydroxyquinolines. The protocol is highly regioselective and 
applicable to a wide range of substrates. This development pro-
vides a new strategy for the synthesis of 2-anilinoquinolines and 
3-hydroxyquinolines from readily accessible starting materials 
through a simple experimental procedure. 

EXPERIMENTAL SECTION 

General Information. All chemicals were purchased from 
the Sigma-Aldrich and TCI. TLC plates (Aluminium sheet silica 
gel 60 F254) were purchased from Merck. Flash chromatography 
was performed over silica gel (230−400 mesh) using n-hexane 
and ethyl acetate as eluents.  All experiments were performed in 
CEM Discover using SynergyTM software. All pure compounds 
were characterized on the basis of 1H NMR, 13C NMR, LC-MS, 
HRMS, and IR analysis. Mass spectra were recorded on Water Q-
ToF Micro and maXis Impact mass spectrometer. IR was ana-
lyzed by Shimadzu IR Prestige-21 with ZnSe Single reflection 
ATR accessory. Nuclear magnetic resonance spectra were 
recorded on a Bruker-Avance 600 or 300 MHz instrument. All 1H 
NMR experiments are reported in units, parts per million (ppm), 
and were measured relative to the signals for residual chloroform 
(7.26) and acetone (2.05, 2.84), dimethyl sulfoxide (2.50, 3.33), 
water (1.5) in the deuterated solvents. All 13C NMR spectra were 
reported in ppm relative to deuterated chloroform (77.23) and 
acetone (29.84, 206.26), dimethyl sulfoxide (39.52) and all were 
obtained with 1H decoupling. Optimization studies were done by 
NMR by using TCE as an internal standard. The melting points 
were recorded on a Bronsted Electro thermal 9100.  

General procedure for the preparation of Quinoline N-
Oxides4d, 7h, 18 
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All solid reactants, m-CPBA (4 mmol) and quinoline (2 mmol) 
were added in schlenk tube and put under vacuum for 2 h, then 
CH2Cl2 (4 mL) was added at 0 °C. The reaction allowed stirring at 
room temperature for 12 h. On completion, the reaction mixture 
was extracted with ethyl acetate and organic extract was dried 
over Na2SO4, filtered and concentrated under reduced pressure. 
The crude product was purified by flash chromatography on silica 
gel (230-400 mesh size) with n-hexane: EtOAc to afford desired 
N-Oxide. All synthesized N-oxides were known compounds. [(1b-
d, 1g, 1h, 1i, 1j, 1k)18a, 1e18b 1f,18c 1l,18d 1n,4d  1o,7h 1p,18e (4b-
d)4d]. The quinoline N-oxides (1a, 1m, 1q, 1r, 4a) were used from 
commercial available sources. 

Synthesis of 2-aminated quinolines. To a solution of quino-
line-N-Oxide (0.3 mmol) in ACN (0.04M), 4-
methoxybenzenediazonium tetrafluoroborate (0.3 mmol) was 
added in a closed reaction vessel and irradiated with microwave in 
CEM Discover using SynergyTM software for 15 min. at 120 °C, 
125 Psi and 80 W. The crude reaction mixture was concentrated at 
reduced pressure, 1M HCl (7.5 mL) and THF (7.5 mL) were 
added, and the mixture was stirred at 50°C for 6 h. Saturated 
aqueous potassium bicarbonate (10 mL) was added to neutralize 
the solution to approximately pH 7, and then the volatile organics 
were removed under reduced pressure. Ethyl acetate (15 mL) was 
added, and the organics were washed with water (2 × 10 mL) and 
brine (10 mL), dried over Na2SO4, filtered, and concentrated un-
der reduced pressure. Isolation and purification were done by 
flash chromatography using n-hexane and ethyl acetate mixture as 
eluent. 
   Characterization Data. N-(4-methoxyphenyl) quinolin-2-
amine19 (Table 2, entry 3aa). White solid, yield = 45.0 mg (60%). 
mp 94-95 °C.  Isolated from flash chromatography (10% 
EtOAc/n-hexane). 1H NMR (600 MHz, CDCl3, δ): 7.87 (d, J = 9.0 
Hz, 1H), 7.72 (d, J = 8.4, 1H), 7.62 (dd, J = 7.8, 1.2 Hz, 1H), 
7.55-7.58 (m, 1H), 7.41-7.43 (m, 2H), 7.25-7.28 (m, 1H), 6.92-
6.94 (m, 2H), 6.87 (d, J = 9.0 Hz, 1H), 3.83 (s, 3H). 13C{1H} 
NMR (150 MHz, CDCl3, δ): 156.6, 155.6, 147.8, 137.9, 133.1, 
129.9, 127.6, 126.4, 124.2, 124.1, 122.9, 114.7, 111.0, 55.7. IR 
(ZnSe) νmax (cm-1): 3169, 3032, 2924, 2320, 1921, 1614, 1573, 
1423, 1346, 1284, 1120, 1031, 925, 779. HRMS (ESI-TOF) 
(m/z): [M + H]+ calcd for C16H15N2O, 251.1179; found, 251.1189. 
   (4-Methoxy-phenyl)-(3-methyl-quinolin-2-yl)-amine (Table 2, 
entry 3ba). Light brown solid, 32.5 mg (41%). mp 139- 140 °C. 
Isolated from flash chromatography (15% EtOAc/n-hexane). 1H 
NMR (600 MHz, CDCl3, δ): 7.79 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 
9.0 Hz, 2H), 7.71 (s, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.50-7.53 (m, 
1H), 7.25-7.27 (m, 1H), 6.94 (d, J = 9.0 Hz, 2H), 6.38 (br, s, 1H, 
NH), 3.83 (s, 3H), 2.38 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, 
δ):  155.4, 153.2, 146.6, 136.4, 133.9, 128.6, 126.8, 126.6, 124.5, 
122.9, 121.8, 119.9, 114.3, 55.7, 17.8. IR (ZnSe) νmax (cm-1): 
3421, 1629, 1571, 1473, 1354, 1236, 1153, 1010, 956, 829, 750.  
HRMS (ESI-TOF) (m/z): [M+H]+ calcd for  C17H17N2O,  
265.1335; found, 265.1350. 
    (4-Methoxy-phenyl)-(4-methyl-quinolin-2-yl)-amine19 (Table 2, 
entry 3ca). Brown solid, yield = 43.6 mg (55%). mp 125-129 °C. 
Isolated from flash chromatography (15% EtOAc/n-hexane).  1H 
NMR (600 MHz, CDCl3, δ): 7.80 (dd, J = 7.2 Hz, 1.2 Hz, 1H), 
7.73 (d, J = 8.4 Hz, 1H), 7.55-7.58 (m, 1H), 7.38-7.40 (m, 2H), 
7.28-7.30 (m, 1H), 6.93-6.94 (m, 2H), 6.73 (s, 1H), 3.84 (s, 3H), 
2.56 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, δ):  156.6, 155.4, 
147.7, 146.0, 133.2, 129.7, 126.8, 124.4, 124.3, 123.8, 122.7, 
114.8, 110.9, 55.7, 19.1. IR (ZnSe) νmax (cm-1): 2956, 2852, 1606, 
1512, 1402, 1246, 1028, 943, 827, 754. HRMS (ESI-TOF) (m/z): 
[M + H]+ calcd for C17H17N2O,  265.1335; found, 265.1348. 

   (4-Methoxy-phenyl)-(6-methyl-quinolin-2-yl)-amine (Table 2, 
entry 3da). Brown solid, yield = 32.5 mg (41%). (m.p. 159-160 
°C. Isolated from flash chromatography (15% EtOAc/n-hexane)). 
1H NMR (600 MHz, CDCl3, δ): 7.78 (d, J = 8.4 Hz, 1H), 7.64 (d, 
J = 8.4 Hz, 1H), 7.39-7.42 (m, 4H), 6.92 (d, J = 8.4 Hz, 2H), 6.84 
(d, J = 9.0 Hz, 1H), 3.82 (s, 3H), 2.46 (s, 3H). 13C{1H} NMR (150 
MHz, CDCl3, δ):  156.4, 155.2, 146.3, 137.3, 133.5, 132.4, 131.9, 
126.7, 126.4, 124.1, 123.9, 114.7, 111.1, 55.7, 21.3. IR (ZnSe) 
νmax (cm-1): 3705, 3697, 2958, 1612, 1492, 1228, 1126, 1033, 887, 
696. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C17H17N2O 

[M+H]+ 265.1335; found, 265.1357. 
   (4-Methoxy-phenyl)-(8-methyl-quinolin-2-yl)-amine (Table 2, 
entry 3ea). Brown solid, yield = 44.4 mg (56%). m.p. 84 - 86 °C. 
Isolated from flash chromatography (10% EtOAc/n-hexane). 1H 
NMR (600 MHz, CDCl3, δ): 7.86 (d, J = 9.0 Hz, 1H), 7.60 (d, J = 
9.0 Hz, 2H), 7.49 (d, J = 8.4 Hz, 1H), 7.46 (d, J = 6.6 Hz, 1H), 
7.18-7.20 (m, 1H), 6.93- 6.96 (m, 2H), 6.82 (dd, J = 9.0, J = 1.8 
Hz, 1H), 3.84 (s, 3H), 2.72 (s, 3H). 13C{1H} NMR (150 MHz, 
CDCl3, δ):  155.7, 153.9, 146.7, 137.9, 134.5, 133.8, 130.0, 125.5, 
123.8, 122.6, 122.4, 114.5, 111.3, 55.7, 18.3. IR (ZnSe) νmax (cm-

1): 3680, 3381, 2951, 2845, 1610, 1543, 1463, 1296, 1145, 1033, 
819, 771. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C17H17N2O, 
265.1335; found, 265.1340. 
   (4-Methoxy-phenyl)-(6-methoxy-quinolin-2-yl)-amine (Table 2, 
entry 3fa). Brown solid, yield = 47.0 mg (56%). mp 140-142 °C. 
Isolated from flash chromatography (20% EtOAc/n-hexane).  1H 
NMR (600 MHz, CDCl3, δ): 7.80 (d, J = 9.0 Hz, 1H), 7.66 (d, J = 
9.0 Hz, 1H), 7.38-7.41 (m, 2H), 7.25 (dd, J = 9.0, J = 3.0 Hz, 1H), 
6.97 (d, J = 3.0 Hz, 1H), 6.90-6.93 (m, 2H), 6.87 (d, J = 9.0 Hz, 
1H), 3.88 (s, 3H), 3.82 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, 
δ):  156.3, 155.5, 154.2, 143.2, 136.9, 133.5, 127.8, 124.5, 123.7, 
121.5, 114.7, 111.3, 106.5, 55.7, 55.6. IR (ZnSe) νmax (cm-1): 
2922, 2852, 1616, 1502, 1462, 1361, 1247, 1161, 1031, 964, 842, 
763; HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C17H17N2O2, 
281.1285; found, 281.1262. 
   (6-Chloro-quinolin-2-yl)-(4-methoxy-phenyl)-amine (Table 2, 
entry 3ga). Light brown solid, yield= 49.4 mg (58%). mp 114-116 
°C. Isolated from flash chromatography (10% EtOAc/n-hexane). 
1H NMR (600 MHz, CDCl3, δ): 7.78 (d, J = 9.0 Hz, 1H), 7.65 (d, 
J = 9.0 Hz, 1H), 7.59 (d, J = 2.4 Hz, 1H), 7.49 (dd, J = 9.0, J = 
2.4 Hz, 1H), 7.40 – 7.42 (m, 2H), 6.92 – 6.94 (m, 2H), 6.87 (d, J 
= 9.0 Hz, 1H), 3.83 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, δ): 
156.8, 155.7, 146.3, 136.9, 132.8, 130.5, 128.1, 127.9, 126.3, 
124.7, 124.2, 114.8, 112.0, 55.7. IR (ZnSe) νmax (cm-1): 3421, 
2924, 2831, 1629, 1571, 1478, 1354, 1234, 1182, 1029, 954, 860, 
771. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C16H14ClN2O, 
285.0789; found, 285.0773.  
   (6-Bromo-quinolin-2-yl)-(4-methoxy-phenyl)-amine (Table 2, 
entry 3ha). Brown solid, yield = 35.4 mg (36%). mp 219-220°C. 
Isolated from flash chromatography (20% EtOAc/n-hexane). 1H 
NMR (600 MHz, CD3COCD3, δ): 9.20 (br, s, 1H, NH), 8.20 (d, J 
= 9.0 Hz, 2H), 8.14 (d, J = 8.4 Hz, 2H), 8.00 (d, J = 9.0 Hz, 1H), 
7.74 (d, J = 9.0 Hz, 1H), 7.26 (dd, J = 9.0, J = 2.4 Hz, 1H), 7.16 
(d, J = 3.0 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H), 3.83 (s, 3H). 
13C{1H} NMR (150 MHz, CD3COCD3, δ): 157.3, 152.7, 149.0, 
143.3, 141.4, 137.7, 129.5, 126.2, 125.8, 122.3, 117.9, 115.1, 
107.2, 55.9. IR (ZnSe) νmax (cm-1): 3350, 2349, 1581, 1498, 1390, 
1288, 1182, 1064, 954, 756. HRMS (ESI-TOF) (m/z): [M+H]+ 
calcd for C16H14BrN2O, 329.0284; found, 329.0294. 
   (6-Nitro-quinolin-2-yl)-phenyl-amine (Table 2, entry 3ia). Or-
ange solid, yield = 28.3 mg (32%). mp 157-158 °C.  Isolated from 
flash chromatography (20% EtOAc/n-hexane).  1H NMR (600 
MHz, CDCl3, δ): 8.57 (d, J = 8.4 Hz, 1H), 8.34 (dd, J = 9.0, 2.4 
Hz, 1H), 7.97 (d, J = 9.0 Hz, 1H), 7.72 (d, J = 9.6 Hz, 1H), 7.45 
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(d, J = 9.0 Hz, 2H), 7.03 (br, s, 1H, NH), 6.96-6.97 (m, 2H), 6.94 
(d, J = 9.0 Hz, 1H), 3.85 (s, 3H). 13C{1H} NMR (150 MHz, 
CDCl3, δ):  157.7, 157.4, 151.6, 142.6, 139.0, 131.6, 127.4, 124.8, 
124.5, 123.9, 122.5, 114.9, 112.9, 55.7. IR (ZnSe) νmax (cm-1): 
2922, 2845, 1735, 1624, 1575, 1462, 1325, 1278, 1226, 948, 837, 
792. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C16H14N3O3, 
296.1030; found, 296.1045.  
   2-(4-Methoxy-phenylamino)-quinoline-6-carboxylic acid methyl 
ester (Table 2, entry 3ja). Brown solid, yield = 40.1 mg (35%). 
mp 125-126 °C.  Isolated from flash chromatography (20% 
EtOAc/n-hexane). 1H NMR (600 MHz, CDCl3, δ): 8.37 (s, 1H), 
8.15 (dd, J = 8.4, 1.2 Hz, 1H), 7.92 (d, J = 9.0 Hz, 1H), 7.69 (d, J 
= 9.0 Hz, 1H), 7.43 (d, J = 9.0 Hz, 2H), 6.94 (d, J = 9.0 Hz, 2H), 
6.88 (d, J = 9.0 Hz, 1H), 3.95 (s, 3H), 3.83 (s, 3H). 13C{1H} NMR 
(150 MHz, CDCl3, δ):  167.2, 157.1, 150.8, 138.8, 132.4, 130.7, 
129.9, 126.6, 124.6, 124.3, 123.2, 116.5, 114.9, 111.8, 55.7, 52.2. 
IR (ZnSe) νmax (cm-1):  3363, 2837, 1710, 1620, 1537, 1508, 1242, 
1128, 1033, 962, 756. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for 
C18H17N2O3, 309.1234; found, 309.1231. 
    6-Isopropyl-N-(4-methoxyphenyl) quinolin-2-amine (Table 2, 
entry 3ka). Yellow viscous compound, yield = 40.3 mg (46%). 
Isolated from flash chromatography (10% EtOAc/n-hexane). 1H 
NMR (600 MHz, CDCl3, δ): 7.83 (d, J = 9.0 Hz, 1H), 7.68 (d, J = 
9.0 Hz, 1H), 7.48 (dd, J = 8.4, 1.8 Hz, 1H), 7.43 (d, J = 2.4 Hz, 
1H), 7.39-7.41 (m, 2H), 6.91 (d, J = 9.0 Hz, 2H), 6.86 (d, J = 9.0 
Hz, 1H), 3.82 (s, 3H), 3.00-3.06 (m, 1H), 1.32 (d, J = 7.2 Hz, 6H). 
13C{1H} NMR (150 MHz, CDCl3, δ):  156.4, 155.1, 146.4, 143.4, 
137.7, 133.3, 129.6, 126.3, 123.98, 123.94, 114.7, 110.9, 55.7, 
33.9, 24.2. IR (ZnSe): νmax (cm-1) 3392, 2958, 1604, 1494, 1398, 
1230, 1178, 1033, 885, 829, 734. HRMS (ESI-TOF) (m/z): 
[M+H]+ calcd for C19H21N2O, 293.1648; found, 293.1640. 
   (4-Methoxy-phenyl)-(5-nitro-quinolin-2-yl)-amine (Table 2, 
entry 3la). Yellow solid, yield = 46.0 mg (52%). mp 135-136 °C.  
Isolated from flash chromatography (15% EtOAc/n-hexane).  1H 
NMR (600 MHz, CDCl3, δ): 8.62 (d, J = 9.6 Hz, 1H), 7.98 (d, J = 
7.8 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.54 (t, J = 7.8 Hz, 1H), 
7.44 (d, J = 8.4 Hz, 2H), 7.23 (br, s, 1H, NH), 7.01 (d, J = 9.6 Hz, 
1H), 6.93 (d, J = 8.4 Hz, 2H), 3.82 (s, 3H). 13C{1H} NMR (150 
MHz, CDCl3, δ): 156.9, 155.8, 148.6, 145.9, 133.2, 133.1, 132.1, 
127.9, 124.2, 120.3, 116.6, 114.7, 114.3, 55.7. IR (ZnSe) νmax (cm-

1): 2972, 2326, 1710, 1508, 1217, 1186, 1033, 954, 871, 790; 
HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C16H14N3O3, 
296.1030; found, 296.1048.  
   2-(4-Methoxy-phenylamino)-quinolin-8-ol (Table 2, entry 3ma). 
Brown solid, yield = 25.5 mg (32%). mp 141-142 °C. Isolated 
from flash chromatography (20% EtOAc/n-hexane). 1H NMR 
(600 MHz, CDCl3, δ): 7.88 (d, J = 9.0 Hz, 1H), 7.38 (dd, J = 6.6, 
J = 2.4 Hz, 2H), 7.15 – 7.19 (m, 2H), 7.08- 7.09 (m, 1H), 6.93 – 
6.96 (m, 2H), 6.84 (d, J = 9.0 Hz, 1H), 6.58 (br, s, 1H, NH), 3.84 
(s, 3H). 13C{1H} NMR (150 MHz, CDCl3, δ):  156.7, 154.0, 
150.3, 138.0, 137.1, 132.6, 124.1, 123.9, 123.5, 117.9, 114.7, 
112.0, 110.7, 55.7. IR (ZnSe): νmax (cm-1) 3697, 3354, 2949, 2864, 
1602, 1521, 1438, 1344, 1232, 1033, 956, 756. HRMS (ESI-TOF) 
(m/z): [M+H]+ calcd for C16H15N2O2, 267.1128; found, 267.1137. 
    (4-Chloro-7-trifluoromethyl-quinolin-2-yl)-4-
methoxyphenylamine (Table 2, entry 3na). Pale yellow solid, yield 
= 55.0 mg (52%). mp 191-192°C.  Isolated from flash chromatog-
raphy (15% EtOAc/n-hexane).  1H NMR (600 MHz, CDCl3, δ): 
8.16 (d, J = 8.4 Hz, 1H), 8.11 (s, 1H), 7.66 (d, J = 7.8 Hz, 1H), 
7.28 (d, J = 7.2 Hz, 2H), 7.11 (s, 1H), 6.97 (d, J = 6.0 Hz, 2H), 
3.84 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, δ): δ 159.4, 154.1, 
148.4, 138.8, 135.3 (q, J = 34.5 Hz, 1C), 127.5, 126.7, 126.6, 
125.7, 122.3, 121.69, 121.67, 123.02 (q, J = 271.5 Hz, 1C), 118.1, 
115.5, 112.5, 55.8. 19F (565 MHz, CDCl3, δ): -63.1. IR (ZnSe) 

νmax (cm-1): 3354, 2320, 1604, 1570, 1544, 1330, 1234, 1114, 
1031, 966, 891, 763. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for 
C17H13ClF3N2O,  353.0663; found, 353.0688. 
   N-(4-methoxyphenyl) benzo[f]quinolin-3-amine (Table 2, entry 
3oa). Off white solid, yield = 41.4 mg (46%). mp 174-175 °C. 
Isolated from flash chromatography (10% EtOAc/n-hexane).  1H 
NMR (600 MHz, DMSO-d6, δ): 9.30 (s, br, NH, 1H), 8.89 (d, J = 
9.0 Hz, 1H), 8.60 (d, J = 8.4 Hz, 1H), 7.94-7.98 (m, 2H), 7.86 (d, 
J = 9.0 Hz, 2H), 7.68 (d, J = 9.0 Hz, 1H), 7.64-7.66 (m, 1H), 7.52-
7.55 (m, 1H), 7.12 (d, J = 9.0 Hz, 1H), 6.94 (d, J = 9.0 Hz, 2H), 
3.75 (s, 3H). 13C{1H} NMR (150 MHz, DMSO-d6, δ): 154.9, 
153.9, 146.7, 134.7, 132.3, 130.3, 129.9, 129.6, 128.4, 126.9, 
126.8, 125.2, 121.9, 120.1, 118.2, 113.9, 112.4, 55.2. IR (ZnSe): 
νmax (cm-1) 3410, 2536, 1597, 1506, 1473, 1394, 1246, 1174, 
1029, 819, 761. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for 
C20H17N2O, 301.1335; found, 301.1355. 
   Isoquinolin-1-yl-(4-methoxy-phenyl)-amine (Table 2, entry 3pa). 
Red-brown solid, yield = 26.3 mg (35%). mp 123-124 °C.  Isolat-
ed from flash chromatography (10% EtOAc/n-hexane).  1H NMR 
(300 MHz, CDCl3, δ): 8.05 (d, J = 5.7 Hz, 1H), 7.90 (d, J = 8.1 
Hz, 1H), 7.73 (d, J = 8.1 Hz, 1H), 7.60-7.65 (m, 1H), 7.49 – 7.54 
(m, 3H), 7.07 (d, J = 5.7 Hz, 1H), 6.91-6.95 (m, 2H), 3.81 (s, 3H). 
13C{1H} NMR (75 MHz, CDCl3, δ): 155.9, 153.2, 141.2, 137.6, 
133.7, 129.9, 127.5, 126.4, 123.2, 121.6, 118.7, 114.5, 112.9, 
55.7. IR (ZnSe): νmax (cm-1) 3695, 3664, 3421, 2964, 1562, 1477, 
1388, 1247, 1055, 960, 864, 796. HRMS (ESI-TOF) (m/z): 
[M+H]+ calcd for C16H15N2O, 251.1179; found, 251.1175. 
   (4-Methoxy-phenyl)-pyridin-2-yl-amine (Table 2, entry 3qa).20 
Red-brown solid, yield = 24.8 mg (33%).  mp 80-81 °C.  Isolated 
from flash chromatography (25% EtOAc/n-hexane). 1H NMR 
(600 MHz, CDCl3, δ): 8.14 (d, J = 6.0 Hz, 1H), 7.41-7.44 (m, 
1H), 7.23 (dd, J = 6.6, J = 1.8 Hz, 2H), 6.88-6.91 (m, 2H), 6.65-
6.69 (m, 2H), 3.81 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, δ):  
157.5, 156.4, 148.4, 137.8, 133.4, 124.3, 114.8, 114.4, 107.3, 
55.7. IR (ZnSe): νmax (cm-1) 3705, 2937, 2845, 1597, 1454, 1330, 
1244, 1168, 1033, 989, 812, 754. HRMS (ESI-TOF) (m/z): 
[M+H]+ calcd for C12H13N2O, 201.1022; found, 201.1043.  
    (4-Methoxy-phenyl)-(4-nitro-pyridin-2-yl)-amine (Table 2, 
entry 3ra). Red-brown solid, yield: 29.4 mg (40%). mp 128-129 
°C. Isolated from flash chromatography (20% EtOAc/n-hexane).  
1H NMR (600 MHz, CDCl3, δ): 8.42 (d, J = 5.4 Hz, 1H), 7.40 (d, 
J = 4.8 Hz, 1H), 7.37 (s, 1H), 7.34 (d, J = 9.0 Hz, 2H), 7.04 (d, J 
= 8.4 Hz, 2H), 3.93 (s, 3H). 13C{1H} NMR (150 MHz, CDCl3, δ):  
159.5, 157.6, 155.8, 150.9, 131.5, 125.3, 115.2, 106.4, 99.8, 55.7. 
IR (ZnSe): νmax (cm-1) 3705, 2951, 1627, 1543, 1438, 1354, 1240, 
1182, 1033, 995, 866, 731. HRMS (ESI-TOF) (m/z): [M+H]+ 
calcd for C12H12N3O3, 246.0873; found, 246.0870. 
   [4-(2,5-Dibutoxy-morpholin-4-yl)-phenyl]-quinolin-2-yl-amine 
(Table 2, entry 3ab). White solid, yield: 27.0 mg (20%). m.p. 65-
69 °C. Isolated from flash chromatography (10% EtOAc/n-
hexane). 1H NMR (600 MHz, CDCl3, δ): 8.52 (s, 1H), 7.88 (d, J = 
9.0 Hz, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.63 (d, J = 7.2 Hz, 1H), 
7.56-7.59 (m, 1H), 7.26-7.29 (m, 1H), 7.13 (br, s, NH, 1H), 6.84 
(d, J = 9.0 Hz, 1H), 6.58(s, 1H), 4.13 (t, J = 6.6 Hz, 2H), 4.02 (t, J 
= 6.6 Hz, 2H), 3.89 – 3.91 (m, 4H), 3.08-3.09 (m, 4H), 1.86-1.90 
(m, 2H), 1.78-1.83 (m, 2H), 1.54-1.59 (m, 2H), 1.48-1.53 (m, 
2H), 1.01-1.04 (m, 3H), 0.98-1.00 (m, 3H). 13C{1H} NMR (150 
MHz, CDCl3, δ): 154.1, 145.9, 137.3, 135.5, 129.7, 127.5, 126.9, 
124.04, 123.03, 113.4, 110.3, 106.4, 104.1, 69.8, 68.6, 67.5, 51.7, 
31.78, 31.76, 19.7, 19.5, 14.09, 14.06. IR (ZnSe): νmax (cm-1) 
3427, 2924, 2852, 1606, 1514, 1413, 1373, 1195, 1043, 947, 869, 
758. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C27H36N3O3, 
450.2751; found, 450.2771.  
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    (3,5-Dichloro-phenyl)-quinolin-2-yl-amine (Table 2, entry 3ac). 
Orange-brown solid, yield = 26.0 mg (30%). mp 143-145 °C. 
Isolated from flash chromatography (20% EtOAc/n-hexane).  1H 
NMR (600 MHz, CDCl3, δ): 7.98 (d, J = 9.0 Hz, 1H), 7.87 (d, J = 
7.8 Hz, 1H), 7.69 (d, J = 1.8 Hz, 2H), 7.67-7.69 (m, 1H), 7.62-
7.65 (m, 1H), 7.35-7.37 (m, 1H), 7.02 (t, J = 1.8 Hz, 1H), 6.88 (d, 
J = 9.0 Hz, 1H). 13C{1H} NMR (150 MHz, CDCl3, δ):  152.9, 
147.3, 142.5, 138.3, 135.4, 130.2, 127.6, 127.4, 124.5, 124.2, 
122.2, 117.4, 112.6.  IR (ZnSe) νmax (cm-1): 3406, 3068, 2922, 
2852, 1683, 1585, 1529, 1481, 1448, 1394, 1224, 885, 798. 
HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C15H11Cl2N2, 
289.0294;  found, 289.0299.  
   N-(4-bromophenyl) quinolin-2-amine19 (Table 2, entry 3ad). 
Brown solid, yield = 24.1 mg (27%). mp 144-145 °C.  Isolated 
from flash chromatography (10% EtOAc/n-hexane). 1H NMR 
(600 MHz, CDCl3, δ): 7.93 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 
Hz, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.59 – 7.62 (m, 1H), 7.55 (d, J 
= 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.31 – 7.34 (m, 1H), 6.90 
(d, J = 8.4 Hz, 1H). 13C{1H} NMR (150 MHz, CDCl3, δ):  153.8, 
147.6, 139.5, 138.0, 132.2, 130.1, 127.6, 127.0, 124.3, 123.6, 
121.6, 115.1, 112.2. IR (ZnSe) νmax (cm-1): 3402,2920, 2850, 
1620, 1506, 1519, 1483, 1390, 1238, 1068, 954, 750. HRMS 
(ESI-TOF) (m/z): [M+H]+ calcd for C15H12BrN2, 299.0178; 
found, 299.0160. 
   N-(4-nitrophenyl) quinolin-2-amine21 (Table 2, entry 3ae). 
Brown solid, yield = 27.0 mg (34%). mp 144-145 °C.  Isolated 
from flash chromatography (20% EtOAc/n-hexane). 1H NMR 
(600 MHz, CDCl3, δ): 8.80 (d, J = 2.4 Hz, 1H), 8.27 (dd, J = 7.2, 
2.4 Hz, 2H), 8.16 (d, J = 8.4 Hz, 1H), 7.80 (s, 1H), 7.79 (d, J = 
6.0 Hz, 1H), 7.72-7.75(m, 1H), 7.59-7.62 (m, 1H), 7.13 (dd, J = 
7.2, 1.8 Hz, 2H). 13C{1H} NMR (150 MHz, CDCl3, δ): 162.6, 
148.6, 145.9, 145.4, 143.6, 129.7, 129.3, 128.5, 127.9, 127.5, 
126.3, 123.9, 117.8. IR (ZnSe) νmax (cm-1): 3402, 2920, 2850, 
1620, 1506, 1519, 1483, 1390, 1238, 1068, 954, 750. HRMS 
(ESI-TOF) (m/z): [M + H]+ calcd for C15H12N3O2, 266.0924; 
found, 266.0947. 
   N-phenylacetamide22 (Intermediate B, Scheme 4). Off white 
solid; 1H NMR (600 MHz, CDCl3, δ): 7.38 (d, J = 9.0 Hz, 2H), 
6.82 (d, J = 9.0 Hz, 2H), 3.77 (s, 3H), 2.14 (s, 3H). 13C{1H} NMR 
(150 MHz, CDCl3, δ): 168.8, 156.6, 131.0, 122.2, 114.2, 55.6, 
24.2. 
   N-(4-methoxyphenyl)-N-(quinolin-2-yl) acetamide (Intermediate 
D, Scheme 4). Brown viscous liquid. 1H NMR (600 MHz, CDCl3, 
δ): 8.10 (d, J = 9.0 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.78 (d, J = 
7.8 Hz, 1H), 7.66-7.69 (m, 1H), 7.49-7.52 (m, 1H), 7.39 (d, J = 
8.4 Hz, 1H), 7.27 (d, J = 9.0 Hz, 2H), 6.93 (d, J = 9.0 Hz, 1H), 
3.82 (s, 3H), 2.24 (s, 3H); 13C{1H} NMR (150 MHz, CDCl3, δ): 
171.8, 158.9, 154.7, 147.1, 138.0, 134.6, 129.9, 129.8, 129.0, 
127.5, 126.6, 126.6, 119.5, 114.8, 55.6, 24.6. IR (ZnSe) νmax (cm-

1): 3061, 2931, 1674, 1595, 1568, 1502, 1463, 1367, 1284, 1168, 
1031, 918, 825, 758, 638. HRMS (ESI-TOF) (m/z): [M+H]+ calcd 
for C18H17N2O2, 293.1285; found, 293.1295.   
   General procedure for synthesis of 3-hydroxy 2-
phenylquinoline. To a solution of 2-phenylquinoline-N-oxide 
(0.1 mmol) in ACN (0.04M), 4-methoxybenzenediazonium tetra-
fluoroborate (0.1 mmol) was added in a closed reaction vessel and 
irradiated with microwave in CEM Discover using SynergyTM 
software for 15 minutes at 120 °C, 125 Psi and 80 W. The crude 
reaction mixture was concentrated at reduced pressure. Isolation 
and purification done by flash chromatography using n-hexane 
and ethyl acetate as eluent.  

2-phenylquinolin-3-ol16 (5b, Table 3). Yellow solid, yield = 
12.0 mg (54%). mp 220-222 °C. Isolated from flash chromatog-
raphy (10% EtOAc/n-hexane). 1H NMR (600 MHz, CD3COCD3, 

δ): 9.25 (s, 1H), 8.09-8.10 (m, 2H), 7.90 (d, J = 8.4 Hz, 1H), 7.66 
(d, J = 7.8 Hz, 1H), 7.59 (s, 1H), 7.43-7.46 (m, 1H), 7.38-7.40 (m, 
3H), 7.33-7.36 (m, 1H). 13C{1H} NMR (150 MHz, CD3COCD3, 
δ): 151.1, 150.3, 144.1, 139.2, 130.6, 130.0, 129.9, 129.3, 128.6, 
127.4, 127.2, 126.7, 117.9. IR (ZnSe) νmax (cm-1): 3057, 2918, 
1591, 1492, 1382, 1265, 1180, 1012, 921, 889, 759, 632. HRMS 
(ESI-TOF) (m/z): [M+H]+ calcd for C15H12NO, 222.0913; found, 
222.0935. 

6-methyl-2-phenylquinolin-3-ol (5c, Table 3) Brown solid, 
yield = 7.1 mg (30%). mp 225-227 °C.  Isolated from flash chro-
matography (15% EtOAc/n-hexane). 1H NMR (600 MHz, 
CD3OD, δ): 7.85 (d, J = 7.2 Hz, 2H), 7.81 (d, J = 8.4 Hz, 1H), 
7.47 (s, 1H), 7.46 (s, 1H), 7.43-7.45 (m, 2H), 7.39 – 7.41 (m, 1H), 
7.33-7.35 (m, 1H), 2.46 (s, 3H). 13C{1H} NMR (150 MHz, Meth-
anol-d4, δ): 151.9, 150.9, 148.1, 146.2, 142.4 138.1, 130.75, 
129.9, 129.7, 128.9, 128.7, 125.9, 118.2, 21.6. IR (ZnSe) νmax (cm-

1): 3059, 2918, 1596, 1494, 1352, 1269, 1199, 1018, 900, 813, 
759, 692. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for C16H14NO, 
236.1070; found, 236.1089.  
   2-(4-nitrophenyl)quinolin-3-ol ( 5d, Table 3  ) Brown solid, 
yield = 10.9 mg (41%). mp 262-264 °C.  Isolated from flash 
chromatography (20% EtOAc/n-hexane). 1H NMR (600 MHz, 
CD3COCD3, δ): 8.45 (d, J = 9.0 Hz, 2H), 8.32 (d, J = 9.0 Hz, 2H), 
7.98 (d, J = 8.4 Hz, 1H), 7.76 (d, J = 7.8 Hz, 1H), 7.73 (s, 1H), 
7.53 – 7.56 (m, 1H), 7.48 – 7.51 (m, 1H). 13C{1H}NMR (150 
MHz, DMSO-d6, δ): 149.8, 147.6, 147.4, 144.2, 142.4, 130.8, 
129.4, 129.1, 127.6, 126.9, 126.2, 123.2, 117.7. IR (ZnSe) νmax 

(cm-1): 3057, 2924, 1597, 1494, 1352, 1269, 1180, 1018, 900, 
813, 759, 692, 572. HRMS (ESI-TOF) (m/z): [M+H]+ calcd for 
C15H11N2O3, 267.0764; found, 267.0789. 
   Reaction of Quinoline with 4-Methoxybenzenediazonium 
tetrafluoroborate (2b). To a solution of quinoline (0.1mmol) in 
ACN (0.04M), 4-Methoxybenzenediazonium tetrafluoroborate 
(0.1 mmol) was added in a glass tube and irradiated with micro-
wave for 15 minutes at 120 °C.  No transformation was observed 
between quinoline and 4-Methoxybenzenediazonium tetra-
fluoroborate (scheme 3a). 
   Isotope labelling experiment (Scheme 3b). To a solution of 
quinoline N-oxide (0.1mmol), 4-Methoxybenzenediazonium tetra-
fluoroborate (0.1 mmol) in ACN (0.04M), in the presence of 5 
equiv. H2O18 was added in a glass tube and irradiated with micro-
wave for 15 minutes at 120 °C. No O18 –D was detected by LC-
MS (Fig S1). 
Isotope labelling experiment (Scheme 3c). To a solution of 2-
phenylquinoline N-oxide (0.1mmol), 4-
Methoxybenzenediazonium tetrafluoroborate (0.1 mmol) in ACN 
(0.04M) in the presence of 5 equiv. H2O18 was added in a glass 
tube and irradiated with microwave for 15 minutes at 120 °C. No 
O18 – 5b was detected by LC-MS (Fig S2). 
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