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Abstract A new one-pot synthesis of 3,4-dihydroquinazolines by diethyl azodicarboxylate (DEAD)-promoted oxidative Ugi/
aza-Wittig reaction was developed. The reactions of iminophosphoranes 5, N-aryl-1,2,3,4-tetrahydroisoquinolines 6 and acids
7 produced 3-(tetrahydroisoquinolin-1-formyl) substituted 3,4-dihydroquinazolines 8 in moderate to good yields in the pres-
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ence of DEAD by tandem oxidative Ugi/aza-Wittig reaction.
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Scheme 2 Preparation of iminophosphoranes 5
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Table 1 Screening reaction conditions for oxidative Ugi/aza-
Wittig reaction

o
N=PPhs

DEAD
+ PhCOOH ——>

5a
7a solvent ©\/\ N0
temp. _
e o

6a 8a
Entry? Solvent Temp./C Yield %/%

1 CH2Cl2 25 75
2 CH3CN 25 68
3 1,4-Dioxane 25 67
4 Toluene 25 60
5 THF 25 55
6 DMF 25 35
7 CH2Cl2 0 70
8 CH2Cl2 40 74

4 Iminophosphorane 5a (1 mmol), 2-phenyl-1,2,3,4-tetrahydroisoquinoline 6a
(1 mmol), benzoic acid 7a (1 mmol), DEAD (1.1 mmol), solvent (5 mL). r.t.,
24 h. b Purified yields.
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R4
rt., 24 h N =
N N
~Ar
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8
Product  R! Ar R? Yield?/%
8a H Ph Ph 75
8b H Ph 4-CH3CeHa4 73
8c H Ph 4-ClCeH4 72
8d H 4-BrC¢Hs 2-BrCsHs 63
8e H 4-BrCsH4 4-CH30CsH4 64
8f H 4-BrCeH4 CH; 80
8g H 4-BrCeH4 Bu 69
8h H 4-BrC¢Hs i-Pr 49
8i H 4-CH3C¢Ha Thiophen-2-yl 80
8j H 4-CH3CsHa Cyclohexyl 56
8k 4-CH; Ph Ph 74
81 5-Cl Ph Ph 78
8m  4-CH:;  4-CH3CeH4 4-CICsH4 77
8n 4-CHs  4-BrCeH4 4-CH3CeHa 73
80 4-CHs  2-CIC¢H4 Ph 61
8p 4-CHs  4-BrCeH4 4-NCC¢H4 71
8q 4-CHj3 4-BrCeH4 i-Pr 55
8r 5-Cl 4-BrC¢Hs 4-CH3CeHa 77
8s H 4-CH30CéHs4  Ph 50
8t H 4-NO2CsH4 Ph 0
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NI T R AT PEEAT T TR SE 5, (E &
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3).
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Scheme 3 Gram-scale synthesis of 8a
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(d, J=4.8 Hz, 3H, ArH), 7.71 (s, 2H, ArH), 7.53 (t, J=7.8
Hz, 3H, ArH), 7.46~7.43 (m, 6H, ArH), 7.37 (d, J=7.8
Hz, 1H, ArH), 6.87 (t, J=7.8 Hz, 1H, ArH), 6.70 (t, J=7.2
Hz, 1H, ArH), 6.42 (d, J=8.4 Hz, 1H, ArH), 4.94 (s, 2H,
CH,); 3C NMR (CDCls, 150 MHz) §: 155.3, 148.5, 132.5,
132.4, 131.9, 131.1, 130.5, 128.8, 128.7, 128.2, 126.8,
126.4, 126.2, 120.4, 117.1, 44.0; HRMS (ESI-TOF) calcd
for CaHyNoPNa [M+Na]" 415.1334, found 415.1328.
N-(2-(r T H 0 )-4- R DR )- 1,1, 1- = R B -05- Jj
T fE(5b): AMEA, 0362 g =% 89%. mp. 152~
153 “C; 'H NMR (CDCls, 600 MHz) 6: 7.73 (s, 1H, ArH),
7.72 (d, J=4.2 Hz, 3H, ArH), 7.70 (s, 2H, ArH), 7.52 (t,
J=7.8 Hz, 3H, ArH), 7.46~7.43 (m, 6H, ArH), 7.19 (s,
1H, ArH), 6.68 (d, J=8.4 Hz, 1H, ArH), 6.33 (d, J=7.8
Hz, 1H, ArH), 4.92 (s, 2H, CH,), 2.22 (s, 3H, CHs); 1*C
NMR (CDCls, 150 MHz) o: 155.2, 145.7, 132.4, 132.4,
131.8, 131.3, 130.6, 128.7, 128.6, 127.5, 126.4, 126.1,
125.9, 120.2, 43.9, 20.6; HRMS (ESI-TOF) calcd for
Co7H23N,PNa [M+Na]" 429.1491, found 429.1491.
N-(5-3-2-( FUHE A ) 2R AL )- 1,1, 1- = 2R 605 T
& (5¢): H A, 0363 g, 7% 85%. mp. 107~
109 “C; 'H NMR (CDCls, 600 MHz) &: 7.73 (s, 1H, ArH),
7.71 (d, J=4.2 Hz, 3H, ArH), 7.69 (s, 2H, ArH), 7.55 (t,
J=7.8 Hz, 3H, ArH), 7.48 (t, J=8.4 Hz, 6H, ArH), 7.25
(d, J=7.8 Hz, 1H, ArH), 6.66 (d, J=8.4 Hz, 1H, ArH),
6.32 (s, 1H, ArH), 4.87 (s, 2H, CH,); *C NMR (CDCl;,
150 MHz) &: 155.8, 149.8, 133.5, 132.4, 132.3, 132.1,
130.4, 129.7, 128.9, 128.8, 127.7, 125.0, 124.9, 119.9,
119.8, 116.9, 43.5; HRMS (ESI-TOF) calcd for CasHaoCl-
N,PNa [M+Na]" 449.0945, found 449.0951.
322 34-Z A Ewkk 8 495 AR
BB % 5 (1 mmol). 6 (1 mmol)FI¥RER 7 (1 mmol)
BRT CH.CL (5 mL)H, 7E =i & N i DEAD
(0.192 g, 1.1 mmol), AkEEHHE R 24 h. 8% M 2571,
BRAREATIE T AL, Be R A ik SR SRV
V=20 :1~15:1), 7 E15330Y) 3,4- S HELLI 8.
(2- 3 -1,2,3,4- VU &1 S5 W B - 1- 35 ) (2- 7 i g s T -
3(4H)-5:) I (8a): F(LEA, 0.333 g, 7% 75%. m.p.
190~192 °C; '"H NMR (CDCl;, 600 MHz) d: 7.53~6.95
(m, 15H, ArH), 6.80~6.46 (m, 3H, ArH), 5.27 (s, 1H,
CH,%), 4.95 (s, 1H, CH), 4.53 (s, 1H, CHy"), 3.35 (d, J=
13.8 Hz, 1H, 1/2CH,), 3.01 (s, 1H, 1/2CH,), 2.59 (d, J=
18.0 Hz, 1H, 1/2CH,), 2.43 (s, 1H, 1/2CHy); '3C NMR
(CDCls, 150 MHz) d: 173.1, 154.3, 148.0, 142.7, 1348,
134.5, 131.3, 130.7, 129.0, 128.8, 128.4, 128.3, 127.4,
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126.6, 126.4, 125.8, 124.8, 124.7, 120.9, 117.9, 62.4, 45.9,
44.6, 25.2; HRMS (ESI-TOF) caled for C;H»sN3ONa
[M+Na]™ 466.1890, found 466.1895.

(2-K3E-1,2,3,4- I & 57 W bk -1 - 28 ) (- FRY % 22 Y e
MR -3(4H)-25) I (8b): IRl 1A, 0.334 g, =% 73%.
m.p. 147~148 °C; 'H NMR (CDCls, 600 MHz) 6: 7.42~
7.32 (m, 4H, ArH), 7.12~6.94 (m, 10H, ArH), 6.79~6.45
(m, 3H, ArH), 5.22 (s, 1H, CH»%), 4.99 (s, 1H, CH), 4.54 (s,
1H, CH>"), 3.34 (d, J=13.2 Hz, 1H, 1/2CH,), 3.06 (s, 1H,
1/2CH»), 2.59 (s, 1H, 1/2CH>), 2.42 (s, 1H, 1/2CH>), 2.29
(s, 3H, CH3); *C NMR (CDCl;, 150 MHz) 0: 173.2, 154.3,
148.1, 142.8, 141.2, 134.6, 132.1, 131.5, 129.0, 128.7,
128.4, 128.2, 127.3, 126.7, 126.2, 125.7, 124.8, 124.6,
120.7, 118.0, 62.3, 45.7, 44.6, 25.2, 21.5; HRMS (ESI-
TOF) caled for C3;H,7N;ONa [M+Na]" 480.2046, found
480.2038.

(2-(4-GA I W IR -3 (4 H)- ) (2- K 3E-1,2,3 4- DU A
SEWENR-1-58) FH B (8¢): B EA [ {4, 0.344 g, 23 72%.
m.p. 200~202 °C; 'H NMR (CDCls, 600 MHz) 6: 7.42~
7.31 (m, 4H, ArH), 7.13~6.96 (m, 10H, ArH), 6.87~6.54
(m, 3H, ArH), 5.16 (s, 1H, CH,?), 4.98 (s, 1H, CH), 4.60 (s,
1H, CHy%), 3.37~3.33 (m, 1H, 1/2CH,), 3.03 (s, 1H,
1/2CH»), 2.62 (s, 1H, 1/2CH,), 2.50 (s, 1H, 1/2CH,); '*C
NMR (CDCls, 150 MHz) o: 172.9, 153.3, 148.0, 142.5,
136.7, 134.3, 133.2, 131.1, 129.2, 129.1, 128.9, 128.5,
128.3, 127.5, 126.6, 126.4, 125.9, 124.8, 124.7, 121.3,
118.1, 62.6, 46.4, 44.6, 25.5; HRMS (ESI-TOF) calcd for
C30H24CIN3ONa [M+Na]" 500.1500, found 500.1495.

(2-(4- TR K 5£)-1,2,3,4- DY & 5 i IR -1- 52 ) (2-(2- ¥R 2K
HE) IR -3(4H)-J5) F R (8d): B A [E A, 0.378 g, P
63%. m.p. 108~110 ‘C; 'H NMR (CDCls, 600 MHz) o:
7.57 (d, J=7.8 Hz, 1H, ArH), 7.50 (d, J=7.8 Hz, 1H,
ArH), 7.40 (d, J=7.8 Hz, 1H, ArH), 7.36 (t, J=7.8 Hz,
1H, ArH), 7.25~7.09 (m, 7H, ArH), 7.05 (d, J=7.2 Hz,
1H, ArH), 6.98 (t, J=9.6 Hz, 2H, ArH), 6.47 (d, J=8.4
Hz, 2H, ArH), 5.12 (d, J=15.0 Hz, 1H, CH,%), 4.96 (s, 1H,
CH), 4.68 (d, J=15.0 Hz, 1H, CH,"), 3.44 (d, J=13.8 Hz,
1H, 1/2CH,), 3.38 (d, J=12.6 Hz, 1H, 1/2CH,), 2.69~
2.63 (m, 1H, 1/2CH,), 2.55 (d, J=16.2 Hz, 1H, 1/2CH,);
13C NMR (CDCl3, 150 MHz) d: 170.7, 152.4, 147.8, 141.6,
136.6, 134.7, 133.1, 132.5, 131.7, 131.3, 130.9, 129.1,
128.6, 128.1, 127.7, 127.6, 127.3, 126.0, 125.7, 125.2,
125.0, 120.9, 120.4, 113.6, 62.0, 45.9, 44.1, 25.3; HRMS
(ESI-TOF) caled for CsHzBraN;ONa [M + Na] *
622.0100, found 622.0124.
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(2-(4- TR 2K 52)-1,2,3,4- VU & M IR - 1- ) (2-(4- FH 4R
ORIk -3 (4 H)- 55 ) I (8e): I EATEI A, 0.353 g,
A 64%. mp. 187~189 ‘C; 'H NMR (CDCl;, 600
MHz) 6: 7.54~7.33 (m, 4H, ArH), 7.12~6.94 (m, 8H,
ArH), 6.72~6.30 (m, 4H, ArH), 5.20 (s, 1H, CH,%), 4.95
(s, 1H, CH), 4.50 (s, 1H, CH,"), 3.80 (s, 3H, OCH3), 3.28
(d, J=13.2 Hz, 1H, 1/2CH>), 3.06 (s, 1H, 1/2CH,), 2.57 (s,
1H, 1/2CHy), 2.42 (s, 1H, 1/2CH,); 3C NMR (CDCls, 150
MHz) d: 172.7, 161.9, 153.6, 147.3, 142.8, 134.4, 131.5,
131.1, 130.0, 129.1, 128.4, 127.5, 127.3, 126.6, 126.1,
125.9, 124.8, 124.4, 119.5, 113.7, 112.9, 62.1, 55.4, 45.6,
44.5, 25.2; HRMS (ESI-TOF) caled for C3H26BrN;O;Na
[M-+Na]" 574.1100, found 574.1098.

(2-(4-TRRHE)-1,2,3,4- VU S e P bR - 1 - ) (2- R e s
WhK-3(4H)-21%) H i (8f): BREE (ulil A, 0.367 g, /7% 80%.
m.p. 136~138 “C; 'H NMR (CDCls;, 600 MHz) §: 7.41
(d, J=6.6 Hz, 1H, ArH), 7.33 (d, J=8.4 Hz, 2H, ArH),
7.24~7.13 (m, 6H, ArH), 6.98 (d, J=7.2 Hz, 1H, ArH),
6.90 (d, J=8.4 Hz, 2H, ArH), 6.62 (s, 1H, CH), 4.16 (d,
J=15.0 Hz, 1H, CH,?%), 3.98 (d, J/=15.6 Hz, 1H, CH"),
3.79 (t, J=5.4 Hz, 1H, 1/2CHy), 3.52~3.48 (m, 1H,
1/2CH,), 3.20 (d, J=15.0 Hz, 1H, 1/2CH,), 2.97 (d, J=
15.6 Hz, 1H, 1/2CHy), 2.17 (s, 3H, CH;); '3C NMR
(CDCls, 150 MHz) §: 170.5, 157.1, 148.4, 140.9, 135.7,
134.8, 131.7, 128.7, 128.1, 127.4, 126.9, 126.2, 125.7,
125.1, 124.4, 116.7, 109.9, 60.4, 45.9, 43.2, 28.1, 23.0;
HRMS (ESI-TOF) calcd for C,sH,,BrN3;ONa [M—I—Na]+
482.0838, found 482.0857.

(2-(4-1R 7K FE)-1,2,3,4- DU S 3 MR- 1 -2 ) (2- T ke 4
WK-3(4H)-H5) i (8g): A% fLlfl 4, 0.346 g, =% 69%.
m.p. 127~129 ‘C; 'H NMR (CDCls, 600 MHz) d: 7.40
(d, J=7.8 Hz, 1H, ArH), 7.31 (d, J=8.4 Hz, 2H, ArH),
7.22~7.08 (m, 6H, ArH), 6.96 (d, J/=7.2 Hz, 1H, ArH),
6.88 (d, J=8.4 Hz, 2H, ArH), 6.63 (s, 1H, CH), 4.15 (d,
J=15.0 Hz, 1H, CH»), 3.95 (d, J=15.0 Hz, 1H, CH,"),
3.77 (t, J=7.8 Hz, 1H, 1/2CH,), 3.49~3.45 (m, 1H,
1/2CH,), 3.20~3.15 (m, 1H, 1/2CHy), 2.96~2.92 (m, 1H,
1/2CH,), 2.37~2.25 (m, 2H, CH,), 1.72~1.24 (m, 4H,
2CH,), 1.01 (t, J=7.8 Hz, 3H, CH;); 3C NMR (CDCl;,
150 MHz) d: 173.0, 157.3, 148.5, 141.0, 135.6, 134.9,
131.7, 128.7, 128.1, 127.5, 127.3, 126.8, 126.1, 125.7,
125.2, 124.3, 116.7, 109.8, 60.5, 45.1, 43.0, 36.5, 29.7,
28.0, 18.1, 13.9; HRMS (ESI-TOF) calcd for CagHasBr-
N3ONa [M+Na]* 524.1308, found 524.1293.

(2-(4-TR K FE)-1,2,3,4- DY S e R 1 - 05 ) (2- ¢ P e e
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MEIRK-3(4H)-25) I (8h): KR EAlEA, 0.239 g, /=% 49%.
m.p. 115~117 °C; '"H NMR (CDCls, 600 MHz) : 7.41 (d,
J=17.8 Hz, 1H, ArH), 7.32 (d, J=8.4 Hz, 2H, ArH),
7.25~7.12 (m, 6H, ArH), 6.99 (d, J=7.2 Hz, 1H, ArH),
6.89 (d, J=8.4 Hz, 2H, ArH), 6.60 (s, 1H, CH), 4.25 (d,
J=15.0 Hz, 1H, CH,"), 3.99 (d, J=15.0 Hz, 1H, CH"),
3.83~3.79 (m, 1H, 1/2CH,), 3.52~3.48 (m, 1H, 1/2CH,),
3.22~3.17 (m, 1H, 1/2CH,), 2.97~2.93 (m, 1H, 1/2CH,),
2.80~2.76 (m, 1H, CH), 1.16 (t, J=7.8 Hz, 6H, CH;); 13C
NMR (CDCls, 150 MHz) o: 177.0, 157.9, 148.4, 141.1,
135.8, 135.1, 131.7, 128.7, 128.0, 127.7, 127.5, 126.9,
126.1, 125.7, 125.4, 124.2, 116.2, 109.5, 60.6, 45.3, 43.3,
31.7,27.9, 19.2, 19.0; HRMS (ESI-TOF) calcd for Cy7Has-
BrN3ONa [M+Na]" 510.1151, found 510.1171.

(2-( VE Wy -2- J ) 1 I bR -3(4H)- 36 )(2-( X FFY A 3k )-
1,2,3,4- VU &0 57 e k- 1- 355 ) FR L (8i): 3 € [ 4%, 0.371 g,
FEE 80%. mp. 136~138 ‘C; 'H NMR (CDCl;, 600
MHz) o: 7.347.28 (m, 3H, ArH), 7.12~6.49 (m, 12H,
ArH), 5.24 (s, 2H, CH, CH>?), 4.63 (s, 1H, CH,"), 3.25 (d,
J=13.2 Hz, 1H, 1/2CH,), 2.99 (s, 1H, 1/2CH), 2.59 (s,
1H, 1/2CH,), 2.40 (s, 1H, 1/2CH,), 2.21 (s, 3H, CHs); 13C
NMR (CDCls, 150 MHz) o: 173.3, 149.0, 145.9, 142.7,
139.8, 134.6, 131.5, 130.2, 129.6, 129.3, 129.0, 128.3,
127.3, 127.1, 126.6, 126.1, 125.8, 124.8, 124.4, 118.2,
62.7, 46.3, 44.7, 25.5, 20.6; HRMS (ESI-TOF) calcd for
Ca9H2sN30SNa [M+Na]" 486.1610, found 486.1611.

(2-FF LI AR IR -3 (4 )-8 (2-(Xf FH R )-1,2,3,4-11
S EIR-1-28) F I (8f): AR EalEfA, 0.259 g, F=% 56%.
m.p. 89~91 ‘C; 'H NMR (CDCls;, 600 MHz) 6: 7.59 (d,
J=7.2 Hz,1H, ArH), 7.24~7.16 (m, 5H, ArH), 7.11 (t, J=
6.6 Hz, 1H, ArH), 7.06 (d, J=7.8 Hz, 2H, ArH), 6.98 (d,
J=17.8 Hz, 1H, ArH), 6.93 (d, J=8.4 Hz, 2H, ArH), 6.43
(s, 1H, CH), 4.03 (d, J=14.4 Hz, 1H, CH,"), 3.98 (d, J=
15.6 Hz, 1H, CH"), 3.78~3.74 (m, 1H, 1/2CH,), 3.49~
3.46 (m, 1H, 1/2CH,), 3.07~2.98 (m, 2H, CH,), 2.37~
2.33 (m, 1H, CH), 2.27 (s, 3H, CH3), 1.80~1.11 (m, 10H,
5CH,); '3C NMR (CDCl, 150 MHz) d: 176.2, 158.1,
147.6, 141.3, 135.2, 135.0, 129.6, 128.5, 128.3, 127.8,
126.9, 126.6, 125.8, 125.8, 125.4, 124.3, 117.0, 103.8,
62.0, 44.5, 42.2, 29.4, 29.1, 28.3, 25.7, 25.5, 20.5; HRMS
(ESI-TOF) calcd for C3H33N3ONa [M+Na]™ 486.2516,
found 486.2538.

(6-FF F -2- 4 FHk s AR IR - 3 (4 H)- 36 ) (2- 45 3E-1,2,3,4- 1
S MR- 1- 35 ) PR (8K): ¥k o €4 ] 44, 0.338 g, PR
74%. m.p. 119~121 ‘C; 'H NMR (CDCl;, 600 MHz) ¢:
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7.50~7.31 (m, 3H, ArH), 7.28 (t, J=7.8 Hz, 1H, ArH),
7.16~6.95 (m, 9H, ArH), 6.81~6.47 (m, 4H, ArH), 5.20
(s, 1H, CHy®), 4.95 (s, 1H, CH), 4.52 (s, 1H, CH,"), 3.37
(d, J=13.8 Hz, 1H, 1/2CH,), 3.06 (s, 1H, 1/2CH,), 2.61 (s,
1H, 1/2CH,), 2.45 (s, 1H, 1/2CH,), 2.32 (s, 3H, CHz); 1*C
NMR (CDCls, 150 MHz) o: 173.0, 153.6, 148.1, 140.4,
136.3, 134.9, 134.5, 131.5, 130.5, 129.0, 128.8, 128.5,
128.3, 128.1, 127.3, 126.5, 125.8, 125.5, 124.5, 120.8,
118.0, 62.5, 46.1, 44.6, 25.3, 21.3; HRMS (ESI-TOF) calcd
for C3;HyN3ONa [M+Na]" 480.2046, found 480.2053.

(7-50-2-F Fh s IR TR -3 (4 H)- 3k ) (2- K 3 -1,2,3,4- DU R
SRR 1-J5) FE R (8): I EA [k, 0.372 g, F=E 78%.
m.p. 202~204 °C; 'H NMR (CDCls, 600 MHz) 6: 7.51~
7.40 (m, 3H, ArH), 7.31 (t, J=7.2 Hz, 1H, ArH), 7.17~
6.94 (m, 9H, ArH), 6.82~6.46 (m, 3H, ArH), 5.24 (s, 1H,
CH,%), 4.94 (s, 1H, CH), 4.47 (s, 1H, CH,"), 3.36 (d, J=
15.0 Hz, 1H, 1/2CH,), 2.99 (s, 1H, 1/2CH,), 2.58 (t, J=
13.8 Hz, 1H, 1/2CH,), 2.42 (s, 1H, 1/2CHy); '3C NMR
(CDCls, 150 MHz) d: 173.0, 155.4, 147.9, 143.8, 134.5,
134.4, 133.7, 131.1, 129.1, 128.8, 128.3, 127.5, 126.1,
125.8, 125.1, 124.7, 121.1, 118.0, 62.6, 46.0, 44.1, 25.4;
HRMS (ESI-TOF) calcd for C3HyCIN;ONa [M+Na]®
500.1500, found 500.1509.

(2-(4-F 7K Fk )-6- F 356 1 W bR -3 (4 H)- 225 ) (2-(%F 2
5£)-1,2,3,4- VU S M k- 1-85) R (8m): - 1 ([l 44, 0.388
g, 77H 77%. m.p. 202~203 °C; 'H NMR (CDCls, 600
MHz) §: 7.36~7.24 (m, 3H, ArH), 7.13~6.91 (m, 9H,
ArH), 6.64~6.54 (m, 3H, ArH), 5.00 (s, 2H, CH, CH,%,
4.72 (s, 1H, CH2"), 3.30~3.16 (m, 2H, CH,), 2.64 (s, 2H,
CH,), 2.29 (s, 3H, CH3), 2.27 (s, 3H, CH;); '*C NMR
(CDCls, 150 MHz) d: 172.7, 152.6, 146.1, 140.1, 136.5,
1343, 133.5, 131.3, 129.5, 129.3, 129.1, 129.0, 128.3,
127.9, 127.3, 126.3, 125.9, 125.3, 124.5, 118.9, 63.3, 48.0,
44.6, 26.1, 21.2, 20.6; HRMS (ESI-TOF) calcd for
C3,HasCIN3ONa [M+Na]" 528.1813, found 528.1809.

(2-(4- 1R 2K H)-1,2,3,4- DU & 7 W k- 1- 65 )(6- P 25k -
2-(%F B 2 3 ) 0 Ik IR -3(4H)- 3% ) R (8m): P [ A
0.401 g, 773 73%. m.p. 199~201 °C; 'H NMR (CDCl;,
600 MHz) J: 7.48~7.27 (m, 3H, ArH), 7.14~7.06 (m,
6H, ArH), 7.00 (d, J=7.2 Hz, 2H, ArH), 6.95 (d, J=7.2
Hz, 1H, ArH), 6.84~6.30 (m, 3H, ArH), 5.12 (s, 1H,
CH,%), 4.97 (s, 1H, CH), 4.52 (s, 1H, CH,"), 3.30 (d, J=
15.0 Hz, 1H, 1/2CH,), 3.15 (s, 1H, 1/2CH,), 2.58 (s, 1H,
1/2CH,), 2.45 (d, J=19.2 Hz, 1H, 1/2CH,), 2.34 (s, 3H,
CHs), 2.33 (s, 3H, CHs); *C NMR (CDCls, 150 MHz) 4:
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172.5, 153.1, 147.4, 141.4, 140.4, 136.3, 134.5, 132.4,
131.5, 131.2, 129.11, 129.0, 128.2, 127.4, 126.4, 125.8,
125.5, 124.5, 119.6, 113.0, 62.1, 45.7, 44.5, 25.4, 21.5,
21.3; HRMS (ESI-TOF) calcd for C3H2sBrN3;ONa [M—+
Na]" 572.1308, found 572.1305.

(2-(2-F K 5£)-1,2,3,4- VU & 57 W - 1- 25 ) (6- FF 2 -2-
7 F I IR -3 (4 H)-FE ) F i (80): A EAL[EA, 0.300 g, 7=
# 61%. m.p. 189~190 “C; 'H NMR (CDCls, 600 MHz)
8:7.56~7.32 (m, 3H, ArH), 7.28 (d, J/=7.8 Hz, 1H, ArH),
7.24 (d, J=13.2 Hz, 2H, ArH), 7.14~6.94 (m, 7H, ArH),
6.83~6.37 (m, 3H, ArH), 5.17 (s, 1H, CH,?), 4.92 (s, 1H,
CH), 4.49 (s, 1H, CH,"), 3.29 (d, /=13.8 Hz, 1H, 1/2CH,),
3.09 (s, 1H, 1/2CH,), 2.61~2.46 (m, 2H, CH,), 2.33 (s,
3H, CHs); '3C NMR (CDCls, 150 MHz) &: 172.4, 153.2,
146.8, 140.3, 136.5, 135.1, 134.4, 131.1, 130.8, 129.0,
128.7, 128.4, 128.2, 127.5, 126.3, 125.9, 125.8, 125.4,
124.6, 119.2, 62.6, 45.9, 44.5, 25.4, 21.3; HRMS (ESI-
TOF) calcd for C3HyCIN;ONa [M+Na]'™ 514.1656,
found 514.1662.

4-(6- F FE-3-(2-(F F R 3E)-1,2,3,4- DU & S W IR - 1- Bk
FE)-3,4- " SR -2- 38 R i (8p): W (B 44, 0.352
g, 723 71%. m.p. 209~210 ‘C; 'H NMR (CDCls, 600
MHz) §: 7.45~7.35 (m, 4H, ArH), 7.25 (t, J=6.6 Hz, 1H,
ArH), 7.13 (t, J=4.8 Hz, 1H, ArH), 7.09 (d, J=7.8 Hz,
1H, ArH), 7.02~6.63 (m, 8H, ArH), 5.03 (s, 1H, CH),
4.85 (s, 2H, CHy), 3.30~3.27 (m, 2H, CH,), 2.68 (s, 2H,
CH,), 2.29 (s, 3H, CH3), 2.27 (s, 3H, CH3); 3C NMR
(CDCls, 150 MHz) 0: 172.4, 151.8, 146.1, 139.7, 139.1,
137.3, 134.0, 131.7, 131.1, 129.7, 129.1, 128.2, 127.7,
127.4, 126.1, 125.3, 124.9, 119.4, 118.5, 113.1, 63.9, 48.8,
44.5,26.6, 21.2, 20.6; HRMS (ESI-TOF) calcd for Cs3Hos-
N,ONa [M+Na]" 519.2155, found 519.2162.

(2-(4-TR A HE)-1,2,3,4- VY & 57 W IR - 1- 385 ) (2- 5t T k-
6- FF B e e bk -3 (4 H)- 2 ) FR B (8q): 1 Ll 44, 0.276 g,
FEE 55%. mp. 170~171 ‘C; 'H NMR (CDCls, 600
MHz) 6: 7.41 (d, J=7.2 Hz, 1H, ArH), 7.32 (d, J=9.0 Hz,
2H, ArH), 7.24~7.16 (m, 3H, ArH), 7.09 (d, J=7.8 Hz,
1H, ArH), 7.04 (d, J=7.8 Hz, 1H, ArH), 6.89 (d, J=9.0
Hz, 2H, ArH), 6.80 (s, 1H, ArH), 6.58 (s, 1H, CH), 4.20 (d,
J=15.0 Hz, 1H, CH,%), 3.97 (d, /=15.0 Hz, 1H, CH"),
3.83~3.79 (m, 1H, 1/2CH,), 3.52~3.48 (m, 1H, 1/2CH,),
3.20~3.16 (m, 1H, 1/2CH,), 2.98~2.93 (m, 1H, 1/2CH,),
2.80~2.76 (m, 1H, CH), 2.29 (s, 3H, CH3), 1.16 (t, J=7.2
Hz, 6H, 2CH3); '3C NMR (CDCls, 150 MHz) J: 176.9,
157.0, 148.4, 138.9, 137.0, 135.8, 135.2, 131.7, 129.3,
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127.9, 127.7, 127.4, 126.0, 125.5, 125.3, 124.8, 116.2,
109.5, 76.8, 60.6, 45.3, 43.2, 31.7, 27.9, 21.1, 19.2, 19.00;
HRMS (ESI-TOF) caled for C,sH,sBrN3;ONa [M-l-Na]+
524.1308, found 524.1335.

(2-(4- 1R Fk)-1,2,3,4- DU S 7 W bk - 1- 8 ) (7- S -2- R
FH R ) W M IR -3 (4 H)-228) FH R (8r): T A [, 0.437 g,
FEE 77%. mp. 207~209 °‘C; 'H NMR (CDCls, 600
MHz) 6: 7.47~7.39 (m, 3H, ArH), 7.13~7.07 (m, 5H,
ArH), 7.02 (d, J=7.2 Hz, 2H, ArH), 6.97 (s, 1H, ArH),
6.95~6.28 (m, 4H, ArH), 5.17 (s, 1H, CH,?), 4.94 (s, 1H,
CH), 4.45 (s, 1H, CH,"), 3.30 (d, /=13.2 Hz, 1H, 1/2CH,),
3.06 (s, 1H, 1/2CHy), 2.60~2.43 (m, 2H, CH,), 2.33 (s,
3H, CHs); 3C NMR (CDCls, 150 MHz) 6: 172.6, 155.0,
147.1, 143.8, 142.1, 134.4, 133.8, 131.8, 131.5, 130.9,
129.1, 128.4, 127.6, 126.1, 125.9, 125.8, 125.0, 124.8,
124.6, 119.5, 113.2, 62.2, 45.6, 44.0, 25.3, 21.5; HRMS
(ESI-TOF) caled for C;HzsBrCIN;ONa [M + Na] *
592.0762, found 592.0766.

(2-(4-F A FE A FE)-1,2,3,4- VU S 57 M k- 1 -3 ) (- 3
W IR IR -3 (4 H)- 3 ) TR (8s): 1 ([l 44, 0.237 g, P&
50%. m.p. 162~164 C; '"H NMR (CDCls, 600 MHz) &:
7.49~6.99 (m, 12H, ArH), 6.89~6.49 (m, SH, ArH), 5.09
(s, 1H, CHy%), 4.92 (s, 1H, CH), 4.67 (s, 1H, CH,"), 3.74 (s,
3H, OCHs), 3.19~3.16 (m, 1H, 1/2CH,), 3.11 (s, 1H,
1/2CHy), 2.61 (s, 1H, 1/2CH,), 2.49 (s, 1H, 1/2CH3); 1°C
NMR (CDCls, 150 MHz) o: 172.8, 154.8, 154.3, 142.6,
1423, 135.2, 134.4, 131.5, 130.6, 129.1, 128.3, 127.8,
127.3, 126.5, 126.3, 125.8, 124.7, 120.6, 114.1, 64.0, 55.5,
47.5, 44.5, 25.6; HRMS (ESI-TOF) caled for Cs Ha7Ns-
O,Na [M+Na]" 496.2001, found 496.1983.

4 BBl (Supporting Information) {L&%) 5a~5¢

8a~8s ) '"H NMR I BC NMR &, iXebptplay L4
e WAST M 35 (http://sioc-journal.cn/) I T %%,
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