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Synthesis of Novel Isoquinoline Derivative
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Abstract: The [ 1,2,3]triazole [ 5,1-a]-isoquinoline derivatives were synthesized by cycliaztion reaction with
1,2-bis(phenylethynyl) benzene derivalives and NaNs, then four isoquinoline derivatives were prepared by deni-
trogenation ring-opening reaction at the temperature of 110 °C, and the reaction mechanism was also proposed in
this paper. The structures of the compounds were confirmed by proton nuclear magnetic resonance spectroscopy
and carbon-13 nuclear magnetic resonance spectroscopy and high-resolution mass spectrometry. Experimental
results showed that through the denitrogenation ring-opening of 1,2,3-triazole under heating condition, four new
isoquinoline derivatives were obtained easily, which provided a method for indirect synthesis of 1,4-disubsti-
tuted isoquinoline derivatives, and laid the foundations for further study .
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Fig. 1  Synthetic route of novel isoquinoline derivatives
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WAL T A
22 HEVHERK
221 b labyb ok la: BOEEHARY 1,2-
WK 23 ) 28 211 mg (0.76 mmol) Jill A F|
100 mL [B KR A, - FREL NaN; (59 mg) , IA
DMSO ¥ i , 1A R AE 160 °CTF fin#A. TLC Wi
J R R B 2 N 52 R TR A T R A K
O CBROK AR RFER 3 8, KA L2 AT,
SR AR AN Rk e %, B R0 28 2R )2 G

7K Na,SO, |8, 08 5 8 FE 28 18 B Fi i 70, P A
HEE/ 218 R A GE R S A 2k, 15 8] 171 mg
@ EAR 72K 70%. mp.: 159~161 °C, 'H NMR (300
MHz, CDCl;) 67.93~ 7.95 (m, 1H),7.76~7.79 (m,
2H),7.74~7.76 (m, 2H) ,7.68~7.73 (m, 1H) , 7.36~
7.56 (m, 7H) , 7.32~7.37 (m, 1H) ,7.16 (s, 1H) ; "C
NMR (75MHz,CDCL) 8 141.0, 135.8, 132.3, 132.2,
129.8, 129.6, 129.3, 128.8, 128.7, 128.7, 128.6,
128.5, 127.9, 127.5, 123.0, 122.9, 115.9; HRMS
(ESI): caled. (M+H") 322.133 9, found 322.134 1.

122 AR T k& RAASH Ib~1h 1b: [
A, 72 83%. mp.: 201~204 °C, '"H NMR (600
MHz, CDCl;) 8 8.18 (d, J=8.4 Hz, 1H), 7.96 (d,
J=9.0Hz, 2H), 7.78 (d, J=7.8 Hz, 1H), 7.70 (d,
J=8.4Hz,2H), 7.50~7.60 (m, 1H), 7.40~7.50 (m,
1H),7.19(s, 1H), 7.05~7.15(m, 4H) , 3.92(d, J=
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7.8 Hz, 6H) ; “C NMR (150 MHz, CDCl;) & 160.7,
159.9, 140.9, 135.8, 131.1, 131.0, 130.8, 130.1,
128.8, 128.7, 127.8, 127.6, 127.3, 124.6, 123.1,
123.0, 115.2, 115.0, 114.3, 114.1, 114.0, 113.8,
55.5,55.3; HRMS (ESI) : caled. (M+H") 382.115
0, found 382.115 2.

le: F O E AR, P23 79%. mp.: 180~182 °C,
'H NMR (600 MHz, CDCL) & 8.18 (d, J=7.8 Hz,
1H),7.88(d, J=8.4Hz, 2H), 7.73 (d, J=7.8 Hz,
1H), 7.66 (d, J=7.8Hz, 2H) , 7.49~7.54 (m, 1H) ,
7.31~7.41 (m, 5H), 7.16 (s, 1H) , 2.47 (s, 3H) ,
2.44 (s, 3H) ; "C NMR (100 MHz, CDCl;) § 140.8,
139.6, 138.2, 135.7, 129.7, 129.4, 129.2, 129.1,
129.1, 128.9, 128.7, 128.4, 127.4, 127.2, 122.8,
122.7, 115.4, 21.22, 21.21; HRMS (ESI) : caled.
(M+H") 350.165 2, found 350.165 4.

1d: A @ FE A, P2 77% , mp.: 102~106 C,
'H NMR (600 MHz, CDCly) §8.52 (d, J=7.2 Hz,
1H), 8.43 (s, 1H), 8.15(d, J=7.8 Hz, 1H), 7.81
(d, J=7.8Hz, 1H), 7.62~7.70 (m, 2H) , 7.21 (d,
J=72Hz, 1H); "CNMR (100 MHz, CDCl;) §132.4,
129.0, 128.9, 128.8, 127.5, 125.8, 125.7, 124.0,
123.9, 122.8, 122.5, 116.1, 115.9; HRMS (ESI) :
caled. (M+H") 170.071 3, found 170.071 3.

le: B AR, 7R N 68%, mp.: 186~190 C,
'H NMR (600 MHz, CDCly) & 8.52 (s, 1H), 8.16
(d, J=7.2Hz, 1H), 7.98 (d, J=6.6 Hz, 2H) , 7.81
(d, J=6.6Hz, 1H) , 7.61~7.67 (m, 2H) , 7.50~7.57
(m, 3H), 7.23 (s, 1H) ; *CNMR (100 MHz, CDCL)
81359, 133.2, 132.1, 129.8, 129.5, 129.4, 129.2,
129.1, 128.4, 127.5, 126.0, 123.8, 123.7, 122.2,
115.7, 115.5; HRMS (ESI) : caled. (M + H ")
246.102 6, found 246.102 6.

Uf: B (0 [ R, 7= 3 82% , mp.: 181~184 C,
'H NMR (600 MHz, CDCl;) & 9.94 (d, J= 3.0 Hz,
1H) , 7.88~7.95 (m, 3H), 7.80~7.82 (m, 2H),
7.59~7.62 (m, 1H), 7.52 (s, 3H), 7.41~7.50 (m,
3H), 7.24~7.40 (m, 1H); “C NMR (150 MHg,
CDCl) & 188.7, 139.9, 139.8, 136.0, 134.8,
131.72, 131.67, 131.6, 131.4, 131.0, 130.1,
123.1, 129.8, 129.7, 128.8, 128.5, 128.4, 127.4,
126.4, 122.3, 118.0; HRMS (ESI) : caled. (M+H")
384.089 8, found 384.090 2.

lg: ¥ @ K, 72K 87% , mp.: 122~126 C,
'H NMR (600 MHz, CDCl;) & 9.88 (d, J=7.2 Hz,

1H),7.84(d, J=6.6Hz, 1H), 7.73~7.81 (m, 2H) ,
7.61(d, J=6.6Hz, 1H), 7.50 (d, J=7.8 Hz, 1H) ,
7.43~7.48 (m, 1H) , 7.39~7.43 (m, 1H) , 7.22 (s,
1H) , 3.30~3.40 (m, 2H) , 1.86~2.02 (m, 2H) ,
1.43~1.52 (m, 2H) , 1.34~1.44 (m, 2H) , 0.90~0.94
(m, 3H) ; "C NMR (100 MHz, d,~DMSO) & 188.0,
152.2, 136.5, 135.7, 131.6, 131.4, 131.3, 130.0,
129.5, 129.2, 128.1, 127.4, 127.2, 126.9, 126.8,
123.7, 122.8, 122.4, 1209, 115.8, 30.8, 30.0,
26.0, 21.7, 13.7; HRMS (ESI) : caled. (M+H")
378.136 8, found 378.137 4.

Th: M @ E A, 72 %8 86% , mp.: 94~95 °C,
"H NMR (600 MHz, CDCI;) & 9.45 (d, J=8.4 Hz,
1H), 8.17 (s, 1H) , 8.05(d, J=7.8 Hz, 1H) , 7.72
(d, J=7.8Hz, 1H), 7.56~7.67 (m, 2H) , 7.48 (d,
J=7.8Hz, 1H), 7.35~7.40 (m, 1H), 7.09 (s, 1H),
3.20~3.35(m, 2H), 1.81~1.93 (m, 2H) , 1.27~1.46
(m, 4H), 0.82~0.92 (m, 3H) ; "C NMR (100 MHz,
CDCly) 6 186.7, 140.1, 139.3, 136.8, 134.6, 134.2,
132.4, 131.4, 130.8, 130.8, 129.3, 129.1, 127.9,
127.4, 126.6, 121.7, 115.5, 31.5, 30.8, 26.6, 22.4,
14.0; HRMS (ESI) : caled. (M+H"*) 378.136 8,
found 378.137 2.
1.23 e 2a894 s H1a 200 mgEF 100 mL
IR JES B L AR R A s R L 7E 110 CRI AT
TEREEHE F . TLC W 5z 7 647 3 B B2 B 5% B
Ja L, BEEER, H NaHCO B W pH Z b ik, H &
R C R IK AR R A3 3 6 & R O R )= & FF i
F NaCl ¥ W PR IR . 15 2 1) O 1R S BR)Z TSk
Na,SO. T4 , W V5 W it 08 I 9 e 78 RV F 5 A
e/ TR £ TR VDRI ok A - 2lifb , 749 2I0R 2 (3
R 200 mg, X * 91% . 'H NMR (400 MHz,
CDCl;) & 8.08~8. 26 (m, 3H), 7.97 (s, 1H), 7.76
(d, J=8.4Hz, 1H), 7.60 (s, 1H), 7.35~7.54 (m,
7H) , 7.20~7.32 (m, 3H) , 2.22 (s, 3H). "C NMR
(100 MHz, CDCly) & 170.3, 156.4, 149.1, 139.2,
138.2, 137.7, 129.8, 128.7, 128.5, 128.2, 127.9,
127.0, 126.7, 124.8, 124.6, 1162, 76.2, 21.2.
HRMS (ESI) : caled. (M+H") 354.141 6, found
354.413 2.
1.2.4  JAARE 69 B AT Ao A8 ) 09 77 kA AL &4
2b.2e.2g 2b: 1B E A, 725K 90% , mp.: 143~
145 °C , 'H NMR (400 MHz, CDCL) & 8.05~8.18
(m, 3H), 7.98 (s, 1H), 7.82(d, J=8.0 Hz, 1H),
7.53~7.60 (m, 2H) , 7.38~7.47 (m, 3H) , 7.30 (d,
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J=8.0Hz, 2H), 7.12(d, J=8.0Hz, 2H) , 2.42 (s,
3H),2.29(s,3H),2.24 (s, 3H). "CNMR (100 MHz,
CDCL) 8 170.5, 156.4, 149.3, 138.4, 138.1, 137.7,
136.5, 135.3, 129.8, 129.4, 129.2, 128.0, 127.8,
126.8, 126.7, 124.7, 124.7, 115.7, 76.1, 29.7,
21.3,21.2. HRMS (ESID) : caled. (M+H") 414.162 7,
found 414.465 1.

2e: FACIR, 753 89%, '"H NMR (400 MHz,
CDCLy) & 8.14 (d, J =7.6 Hz, 2H) , 8.07 (d, J =
8.4Hz, 1H) , 8.03 (s, 1H), 7.88 (d, J=4.4, 1H),
7.65~7.69 ( m, 1H) , 7.57 (m, J = 7.6 Hz, 1H) ,
7.46~7.51 (m, 2H) , 7.37~7.42 (m, 1H) , 5.77 (s,
2H), 2.18 (s, 3H). "C NMR (100, CDCl;) § 170.7,
154.1, 149.8, 139.1, 137.2, 130.2, 128.8, 128.5,
127.8, 127.3, 126.9, 125.6, 1245, 116.9, 65.8,
20.9. HRMS (ESI) : caled. (M+H"*) 278.110 3,
found 278.317 2.

2¢: B E K, 75K 4 90% , mp.: 163~166 C,
'H NMR (400 MHz, CDCL) & 8.32 (d, J=8.0 Hz,
1H), 8.06 (d, J=6.8Hz, 1H), 7.74 (d, J = 6.8 Hz,
1H),7.57(d, J=12.0Hz, 3H), 7.40 (s, 1H) , 7.33

NaBH;

W —_——

CH,Cl, MeOH

(s, 1H),7.20(s,2H), 6.99 (s, 1H), 6.59 (s, 1H),
3.25~3.30 (m, 2H) , 2.21 (s, 3H), 1.91~1.98 (m,
2H), 1.25~1.30 (m, 4H) , 0.93 (t, J = 6.8 Hz, 3H).
“C NMR (100 MHz, CDCl;) 6 140.4, 138.4, 137.3,
133.8, 133.4, 131.0, 130.0, 129.7, 129.6, 128.9,
128.4, 127.9, 127.0, 123.3, 122.5, 121.4, 113.5,
454, 31.6, 30.6, 29.7, 26.5, 24.9, 22.4, 14.0.
HRMS (EST) : caled. (M+H") 412.160 1, found
412.921 1.
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