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Reaction of 2-Methylquinoline and 2-Methylpyridine with
Aromatic Aldehydes in High Temperature Water

Xiao, Shangyou™ Bi, Jingfu Mu, Xiaojing Zhou, Zhao Xu, Guang
(College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400030)

Abstract Alkyl aza-arene derivatives were synthesized in high-temperature water without catalyst. The effects of tempera-
ture, reaction time, molar ratio of reactants and amount of water on the reaction were investigated. The results indicate that it is
an efficient way to synthesize 2-methylquinoline derivatives and 2-methylpyridine derivatives from 2-methylquinoline and

2-methylpyridine with various aromatic aldehydes by C—H bond activation. This process is clean and easy to operate.
Keywords aza-arene derivatives; 2-methylquinoline; 2-methylpyridine; aldehyde; high-temperature water

TEALZE OB, AT S I FE A 2 i oy, Horh
IKAE N R ) B4 Tz N AE AT AL AL 2 I B
Fpl S KRR . EEREN, A58 )
H R LR R PR, R K AR AT 0 HLR L 11 A AR
%Z, PN C—C BN, EHERNCL, WK
R RS FRIA AL ST IR S Y R X
g e g S P BRI, KA A e I ) R Rt Al
B, il FKEERERINANBEEE, SEETHE
A PIRTIEASEE. SR, KA B iR R )
K, BEBARKA s, B amErR, HEE
BRI E, S TEILEYIRE R 2 8K, 7
G F K TR AT LL S A va a0 [ TR AN TR T B,
K HI DB Bt B 2 A R AR 2 s AR A A
AT 8 F R ML LI R A

BT AT BAT Tz M Z5s 1, Bl ngi2k
W PLRAGUMR L fEENE BN, T
sp” BREBE IS C—C B — Ry A& JE T
GG RN (B RX T C(sph)—H AL AR R e
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IR E YR — MBRBIERGR, B, T SEEAE B
KL C(sp?)—H G 1bI5 4k B, 2R a4 20 g i s
HONMEALF, TEREGERERAAAE AT, EIRSEEL T 8-
SIE MR ] IR BRI B A 1 0T HEAL OB, A T K e
BB 5 N B L | Wang! M ] CuFe,04 1F AL
#, FHEL R, 75 100 CHAF TP 24 h 1537
Y. XA RPN TS S R R . (B2, &8
PREATR P ASE FH R A5 A 1) e I B (1) 2 8 ol 52 7 23 - A T
AAEJR IR 9% . Rao SR IE T — Fh A HY 3 e mpk
C(sp’)—H $#VEIL I 7, %5 e o 58 o 45 1
TEKH R, AR T 2-Fe k- R0k 07 b &9, e
RAF. SR, T 5l Bl-G RO RS R FH 2 70 R HE ).

AL, FEAIMBEATI SRR, S RKIEAR
NEV TR, A il e R K AR R 28 FR R 2- Y IR % 2-
FF J56 bk g 025 0 7 I R D 6 B T e B A S R AT AR
Y)(Scheme 1), FEXT I MR SBIFTE] . SR B A
FK B H X R S 23T 17T,
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BIHE o E R
R’ 60
= OHC R? H,0
_ + - > 55+
N ]
R3
1a 2a~2h 50 /
O X OH R! é [
_ °
N >

1b 2a~2c

| A OH R
N” R?
3j~ 3l R®

1_

2a, 3a: R'=H, R?=H, R®*=NO,; 2b, 3b:
2¢, 3c: R’ NOz R*=H, R*=H; 2d, 3d:
3e: R'=H, R?=H, R*=Cl; 2f, 3f. R'=
R'=H, R*=H, R*=0OMe; 2h, 3h: R'= H 8=
R'=H, R*=H, R*=NO,; 3k: R'=H, R?>=NO,, —H 3R’ No2
R’=H, R°=H

B 1 BEER S RATEDRA R

Scheme 1 Synthesis of alkyl aza-arene derivatives
1 GRS
1.1 RMNEHRE

DA 2-H LA IRk (1) T 4-F 26 2K FH RS (2a) 1 S 2 9 491,
XF 5 B S AE AT AR AL

H5E, 1E 1a i 2a MWRMER N 11, KHE
N2 mL WZMET, WHIE TR R BRI, kR R
43 HILE 110, 130, 150, 170 F1 240 CHIMEE N 2 h,
g R wmE 1 P, NEFETLIE R, A 110 CH|
150 °C, 1-(4-HJEIRIE)-2-(HEmpk-2- 9% ) 2, 1% (3a) I 7= K B
il BT Em g, SR, 4IRS T 150 CHYF, M
TRIFYINIE 2 23 3a PR EE T Mok 150 C
s e S

FEJ IR E A 150 °C, 1a @ 2a FIYIRAIELL N 1 ¢
1, KIHER2 mL WM T, W5 T SO [ X 3a 7~
HP g, RN 2. WNE 2 T LA 2, B RV
MAEEK, 3a BFIF= 2R B EMINHE 2 h BHARHKE,
Ak SR AE K o B 8] 7= 22 F AR BE < T R DRI, K S BB
i) 2 h e A A R BT ) T 2 JE 09T

TH, RIS I P L PR A A AR K

GRS, FTLL, 4REEFEEET 1a D 2a AR IR

3a RN, SRIGEE R R 1 PR, R 1T LLE
i, B 1a F 2a YR & AW I, LAY 3a 1)
FERAWIE I, 2 1a 22 FYIRRMIELN 2 D1, fk
G 3a 177 2RISR K MH 80%(3 1, Entry 3).

I
;UJU
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Figure 1 Product yield of compound 3a at different tempera-
tures
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Figure 2 Product yield of compound 3a at different time

K1 ALEY) 3a 7E 1a Fl 2a BRIV IR R =2 ¢
Table 1 Yields of compound 3a at different molar ratio of
compounds 1a and 2a

Molar ratio

Entry Time/h Temp./C ofla - 2a Yield/%
1 2 150 1.0 1 54
2 2 150 1501 66
3 2 150 201 80
4 2 150 2501 73

“2 mL of water.

B2, WEIC T K I P B % SN [ e AR S A
FHEI7K B N 2 8878 10 mL, 78 Hol 6 AR H 510
T, AFAPIKES FEORFRR A EE 7, 2wt v =
ARFEW, BARSERILE 2. MR 2PATLLEH, 2K
N2 mL B LAY 3a 72 3 I8 B KAH 80 %, I EAIKE:
== R T, AR s RN E 713307 |
N R A

i b, AR A 3a B EE A TEm R R K
MR EH, DIKORIER, RGRE 150 C, JMNEH]

Chin. J. Org. Chem. 2017, 37, 2159~2164



Chinese Journal of Organic Chemistry

NOTE

£2 KIHEXED) 3a =150 ¢

Table 2  Effect of amount of water on the yield of compound 3a

Entry Time/h Temperature/'C Water/mL  Yield/%

1 2 150 1 70
2 2 150 2 80
3 2 150 3 55
4 2 150 4 51

“ n(1a) . n(2a)=2: 1.

2h, 1a f1 2a ¥R =R 2 0 1, 76 10 mL FI7K#Ux
N, KRN 2 mL.
1.2 RNIEYRRE

TEACAL 3a BN 2628t b, gk Tt T 2-H 3
Wk (1a) 5 AN A B IE S 2a~2i AU, S 45 S
%3 P, MR 3 SEER S R T LURIL, &) 1a Hay
W T E A 5 A N, OSSR S A 4
122 A 10 05 A 1 I BT IELRT, BCR B . (W) 1a
55 A i 5L 0 05 B S O, AR R I PR AR R (R
3, Entries 1~3). M52 7 7R 0 & B8 & ST,
HE R AR (3R 3, Entries 4, 5). tL&W) 1a 51F
o5 v 5 A1 1 55 IR 1 R0 A ORGP 5 A e 1) e B A A v
ZE =3 (3R 3, Entries 6~8). AJ BE 2 B W A F AL
AL L, [ BvEPESR S, {2 Entry 4 2&—MI4h,
DR R 3 i TR H 7 e ke, (R ICRE AN &, BAR R
Kl fe ik — P . e, (EHRE T B SHEY
la JRMi(% 3, Entry 9), 33| 7 2 NIHERH&E~%, &
BT IR R T2 3 A

TEREFL T 2-F MBI 5 05 B B IR NI, 4k LT 7T
T 2-HEEMEEE (1b) 5 75 & B (2a~20) R Y, W43
W 4 s, WK 4 LG4 BaT IR R, 0 H e ddntt
WE AT DA O A I R A S L. 2- BRI E 540 Rl X
B RO R I n] SR A Hh S5 P2 28 SRBAMY 2- A L e ik ]
DU AR S 87, 2- BB ILE g ] R A AL s o
2 it

ASCAEA A A T, 76 s /K Hod@d 2-F
FRWENRR f 2-H JRb e b5 05 A i IO R A R T 2-Fi ik
B TTIRATHESD. FEIXA A, A AR SR A KA
FRNER], RN, 5T ahH. &M%
it — 20 N T AR5 1 05 Bl 2- SRR i S B,
TR 40% A BRI, IX R T ISR R N &
FA 1.

3 IS
3.1 NBE5EF
i LIRS F Bruker Avance 500 MHz B #% g 3L 4R
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e, POTREDIERIER], TMS AR, 455l e
H X-4 BRSSO, EETREE; mi e K
PO 10 mL A, 22 SCAE AR SEI R BTl )
2-FREMENRR, 2-FRJENERE, SRPEURIE ) S HEE. LR
CBE Al AR E TR SR8 A A A ik 7).
32 ZLWHE

7810 mL f) 5 s R K U 28 I 4 mmol 2-
FR LR (12) A1 2 mmol [FE 2a~2i, 285 A 1~4 mL
K, TRV OS2 Ja ON AR o In A B, & A &4
) 5 B B AN I [ e 3 Fiios. IO B — s I ),
W RN BB A B IR, AR5 BRE A
BB OER, frdiiird. JERRRE, 4R ZFEGS mLX
3) BRI BR 23 A SN W IRR. K i i PR 44k T TR L
AUCA BRI TAE AT, 7 B45 204l 3a~3i.

7810 mL ()53 s R K OB 28I 4 mmol 2-
FRILAEIE(1b)A 2 mmol [ 2a~2¢, ASEIMA 2 mL
K, TRV RONLZE Ja N AR oI B, & A &4
(1 S5 I i P55 D S SIS T e 4 B, S — e I TR) ),
RN TE A B =R, R B, g LR
W, THE, K TS I E A 288 Z B8 A A i ekl 4T A
JEHT, A Rai 3j~31

1-(4- i 3 28 3 )-2- (W IpR-2- 36 ) 2. (3a): B (0 f 1A,
FEE 80%. m.p. 150~152 ‘CCCEMEPH 151~153 C);
'H NMR (500 MHz, CDCly) 8: 8.22 (d, J=10.00 Hz, 1H),
8.14 (d, J=9.00 Hz, 1H), 8.08 (d, J=9.00 Hz, 2H), 7.82
(d, J=9.00 Hz, 1H), 7.78 (t, J=9.00 Hz, 1H), 7.65 (d, J=
10.00 Hz, 2H), 7.60 (d, J=8.50 Hz, 1H), 7.21 (d, J=9.00
Hz, 1H), 6.15 (s, J=6.00 Hz, 1H), 5.45 (br, 1H), 3.38~
3.26 (m, 2H).

1-(3- A 3 8 FE )-2- (M IhK-2- 38 ) 2. % (3b): % {h i 4K,
FEE 80%. m.p. 155~157 ‘CCCEMEPH 154~155 C);
'H NMR (500 MHz, CDCl;) 6: 8.28 (s, 1H), 8.07~8.13
(m, 3H), 7.76 (dd, J=5.00, 9.10 Hz, 2H), 7.66 (t, J=9.10
Hz, 1H), 7.53 (t, J=9.10 Hz, 1H), 7.47 (t, J=9.10 Hz,
1H), 7.18 (d, J=3.00 Hz, 1H), 6.49 (br, 1H), 5.36 (dd, J=
3.00, 10.00 Hz, 1H), 3.25~3.39 (m, 2H).

1-(2- it ik 8 i )-2- (W bk -2-JE ) 20185 (3e): 7 0 i 44K
PRE 63%. m.p. 164~165 ‘COCHME 162~163 C);
'H NMR (500 MHz, CDCl;) J: 8.18 (s, 1H), 8.05 (d, J=
7.9 Hz, 1H), 7.98 (dd, J=8.10, 1.30 Hz, 2H), 7.84 (d, J=
8.10 Hz, 1H), 7.76 (s, J=8.10 Hz, 1H), 7.66 (t, J=7.60
Hz, 1H), 7.57 (s, J=8.10 Hz, 1H), 7.43 (t, J=8.10 Hz,
1H), 7.31 (s, J=8.10 Hz, 1H), 6.67 (br, 1H), 5.78 (d, J=
9.00 Hz, 1H), 3.57 (d, J=15.10 Hz, 1H), 3.29 (s, 1H).
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Table 3 The reaction of 2-methyl quinoline and various aromatic aldehydes

Entry Quinoline Aldehyde Product Temperature/’C  Time/h  Yield/%
~
1 N7 \©\N02 N O 150 2 80
1a NO,
2a 3a
OHC NO, O ) OH
\©/ N7 NO,
2 1a ‘ 150 2 80
2b 3
NO> Xy OH NO,
OHC _
3 1a N O 150 2 63
2c 3c
OHC N OH
| @N -
4 1a . N O 150 2 38
2d 3d F
OHC\©\ O X OH
—
N
5 1a ol O 150 2 36
2e 3e Cl
OHC N OH
1@ -
6 1a N O 200 2 54
2f af
OHC A OH
1@} v
7 1a oMo O 200 2 45
29 3g OMe
OHC O N OH
L v
8 1a NVie, O 200 4 51
NM
2h 3h €2
OHC._ ¢ N OH
—
9 1a \E/) N | O/ 150 2 42
2 3

¢ n(2-FIEIEME) ¢ n(#%)=2 : 1,2 mL of water.

1-(4- G R FE)-2- (W IhR-2-3%) £ BE (3d): 5 (0 Ak, 72 10.00 Hz, 1H), 7.74 (dd, J/=10.00, 5.00 Hz, 1H), 7.55 (dd,
K 38%. m.p. 132~134 CCCHREP 133~135 C); 'H J=10.00, 5.00 Hz, 1H), 7.44 (t, J=5.00 Hz, 2H), 7.22 (m,
NMR (500 MHz, CDCLy) d: 8.12 (m, 2H), 7.81 (t, J= 2H), 7.05 (m, 2H), 5.31 (m, 1H), 3.30 (m, 1H).
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Table 4 Reaction of 2-methylpyridine and various aromatic aldehydes

Entry  Pyridine Aldehyde Product Temperature/C Time/h  Yield/%
| N OHC | N OH
~
1 N \©\Noz N 150 2 48
1b 2a 3 NO,
OHC NO, | j OH "
2
2 1b \©/ N 150 2 35
2b a
NO, Xy OH NO,
OHC »
3 1b N 150 2 40
2c 3l

¢ n(2-FFEILNE) © n(#)=2 : 1,2 mL of water.

1-(4- AR HE)-2- (k-2 3 2,1 (3e): B (A df R, 7=
K 36%. m.p. 141~142 COCCHREP 142~143 C); 'H
NMR (500 MHz, CDCLy) d: 8.20 (d, J=8.40 Hz, 1H), 8.16
(d, J=8.40 Hz, 1H), 7.90 (d, J=8.40 Hz, 1H), 7.82 (t, J=
7.20 Hz, 1H), 7.64 (t, J=7.20 Hz, 1H), 7.52 (d, J=8.40
Hz, 2H), 7.42 (d, J=8.40 Hz, 2H), 7.29 (d, J=8.40 Hz,
1H), 6.45 (br, 1H), 5.40 (t, J=6.50 Hz, 1H), 3.35 (d, J=
6.50 Hz, 2H).

1- 3 2-(WE IR -2- 08 ) L BE (3F): B (o fh Ak, PR
54%. m.p. 122~124 CCLHRMEP 124~125 C); 'H
NMR (500 MHz, CDCl;) 6: 8.12 (t, J=8.50 Hz, 2H), 7.88
(d, J=8.10 Hz, 1H), 7.79 (t, J=8.50 Hz, 1H), 7.60 (d, J=
7.90 Hz, 1H), 7.53 (d, J=8.80 Hz, 2H), 7.39 (t, J=17.30
Hz, 2H), 7.33 (d, J=7.30 Hz, 1H), 7.27 (d, J=8.60 Hz,
1H), 6.22 (br, 1H), 5.38 (dd, J=5.10, 7.50 Hz, 1H), 3.31~
3.42 (m, 2H).

1-(4-H AR B 0 L ) -2- (M R-2- 0% £ B (3): R B (i
K, FEH 45%. mp. 135~137 C(CCHRfE P 135~
137 “C); '"H NMR (500 MHz, CDCl;) 6: 8.10 (t, J=7.50
Hz, 2H), 7.77 (d, J=7.00 Hz, 1H), 7.69 (t, J=6.50 Hz,
1H), 7.50 (t, J=6.50 Hz, 1H), 7.37 (d, J=7.50 Hz, 2H),
721 (d, J=7.50 Hz, 1H), 6.50 (d, J=8.10 Hz, 2H), 5.97
(br, 1H), 5.16 (dd, J=2.40, 8.90 Hz, 1H), 3.78 (s, 3H),
3.32 (m, 2H).

1-(4- — PP SR G BE 3 )-2- (M -2- 35 ZLBE (3h): 35
iR, 723 51%. mp. 184~185 C; 'H NMR (500
MHz, CDCl3) d: 8.23 (d, J=10.00 Hz, 1H), 8.05 (d, J=
10.00 Hz, 1H), 7.75 (d, J=10.00 Hz, 1H), 7.68 (t, J=8.00
Hz, 1H), 7.62 (t, J=8.00 Hz, 1H), 7.45 (d, J=10.00 Hz,
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1H), 7.20 (d, J=10.00 Hz, 2H), 6.72 (d, J=10.00 Hz, 2H),
4.92 (t, J=5.20 Hz, 1H), 4.78 (br, 1H), 3.35 (d, J=5.20
Hz, 2H), 3.01 (s, 6H).

1-(2- PG i 35 )-2-(WE MK -2- 328 ) 2 I (3i): A 46 €20 B A
FEE 42%. m.p. 51~53 C; '"H NMR (500 MHz, CDCl5)
5: 8.10 (d, J=10.00 Hz, 1H), 8.03 (d, J=10.00 Hz, 1H),
7.80 (d, J=8.00 Hz, 1H), 7.72 (t, J=20.00 Hz, 1H), 7.55
(t, J=15.00 Hz, 1H), 7.48 (s, 1H), 7.36 (m, 1H), 6.32 (m,
2H), 5.37 (dd, J=5.00, 5.00 Hz, 2H), 3.54~3.41 (m, 2H).

1-(4-TiF JE K 3 )-2- (ML g -2- 3 ) 2L BE(3): 4 €8 [l 4,
FRE 48 Y%. m.p. 168~170 COLHEMEPY 162~164 C);
'H NMR (600 MHz, CDCl;) d: 8.52 (d, J=4.80 Hz, 1H),
8.18 (d, J=8.70 Hz, 2H), 7.63 (t, J=7.70 Hz, 1H), 7.58
(d, J=8.70 Hz, 2H), 7.21 (t, J=7.70 Hz, 1H), 7.08 (d, J=
8.00 Hz, 1H), 5.27 (dd, J=8.80, 3.00 Hz, 2H), 3.07~3.17
(m, 2H).

1-(3-H 8 4R )-2- (ML g -2- 3 ) £ % (3K): 3 1 [l 44K
P 35%. mp. 90~91 ‘CCCRrEP 137 C); '"H NMR
(600 MHz, CDCl;) d: 8.53 (d, J=4.90 Hz, 1H), 8.29 (s,
J=5.00 Hz, 1H), 8.09~8.11 (m, 1H), 7.77 (d, J=7.60 Hz,
1H), 7.62~7.65 (m, 1H), 7.50 (t, J=7.90 Hz, 1H), 7.21 (t,
J=17.90 Hz, 1H), 7.11 (d, J=7.70 Hz, 1H), 5.27 (dd, J=
8.90, 3.00 Hz, 2H), 3.09~3.18 (m, 2H).

1-(2-FiFf J2 2 36 )-2- (ML g -2- 6 ) 20 i (31): 3 €8 [l 4,
FEE 40%. mp. 136~137 COCCERER 137 C); 'H
NMR (600 MHz, CDCl3) d: 8.52 (m, 1H), 7.95 (ddd, J=
14.40 Hz, J=8.10, 1.40 Hz, 2H), 7.64 (dd, J=12.80, 7.70
Hz, 2H), 7.40 (m, 1H), 7.21 (m, 2H), 6.33 (s, 1H), 5.64
(dd, J=9.00, 2.20 Hz, 1H), 3.34 (dd, J=14.90, 2.30 Hz,

2163
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1H), 3.05 (dd, J=14.90, 9.00 Hz, 1H).

%4 Bh A1 B} (Supporting Information)

E R TH

NMR 3% &, X £e bkl nr DL 5 3% AT ) 3k (http://sioc-

journal.cn/) . T #.
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