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Synthesis of 1-(1H-Pyrrol-3-yl)-1,2-dihydroisoquinoline
Derivatives via AgOTf-Catalyzed One-Pot Reaction
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(Institute of Nautical Medicine, Nantong University, Nantong 226001)

Abstract Three-component reactions of 2-alkynylbenzaldehydes, amines and pyrrole catalyzed by AgOTf give 1-(1H-pyr-
rol-3-yl)-1,2-dihydroisoquinolines in good yields. The chemical structures of these compounds were confirmed by 'H NMR,

3C NMR and HRMS techniques

Keywords 2-alkynylbenzaldehyde; amine; pyrrole; 1,2-dihydroisoquinoline; synthesize

% W5y R — AR = A=A DL B AR R S
L8R BT RN, AN A BA ARG
KL BUR A =06 O . AFRRY, 240 /M2
LN AT 22 R RS PR S — A5 AT 1
P2 F B, BRI R B — B B AN AN R A SR R
S H5RESLZ D IR, — PR TR
B B B AR, SEELE IS XE DLAS B R AR
MR BT CETEVE R 2L, — P RN,
A, A P AR AN A SR, AR
1828 30 SN P AR A SR IR, e R A 3B G TR 4 14
srEsMaife. [FINSEELE AR ST 2 BEVE R S5 K
HARMEIHERE. BA 1,2- R IR 45 1 (1 R I8
PIRIEAU, Ko # R I 22 AR ME D T H,
SCRRARIE 1 — 2% LA 2-BRIE S | R 2RAL S A [ A58
R JEURE — 82 i R R AT 5 M 2 R 1,2
CE AT A R 2. AN F SR A
TR S TR, | RV LA Vi S R R A A

* E-mail: zhaoyoo@163.com

Received May 23, 2015; revised June 25, 2015; published online July 8, 2015.

AP, FATAE LA 2-HR R L A = e 53
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(Scheme 1).
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Scheme 1 Proposed 1,2-dihydroisoquinoline synthesis via com-
bination of metal and enamine catalysis.

R OBRFEEFEE, FFRE S =247 R s A4

Table 1 Three-component Reaction of 2-alkynylbenzaldehyde
1a, aniline 2a, and pyrrole 3a

CHO
o

lewis acid (20 mol%)
@NH Na,SO4 (20 mol%)
==

+ QNHz +
solvent
1a Ph  2a 3a
HN™N\\ Q
N
ey
4a
Entry  Lewis acid Solvent 7/°C Yield"/%
1 AgOTf MeCN 25 20
2 AgOTf MeCN 60 65
3 — MeCN 60 Trace
4 AgOTf MeCN 80 37
5 Cul MeCN 60 45
6 Cu(OT9), MeCN 60 trace
7 Zn(0TY), MeCN 60 trace
8 Pd(OAc), MeCN 60 15
9 PdCI(PhCN), MeCN 60 57
10 FeCls MeCN 60 trace
11 AgOTf DMF 60 54
12 AgOTf F2R 60 59
13 AgOTf THF 60 37
14 AgOTf ZEAH 60 56
15 AgOTf EtOH 60 60
16 AgOTf DCE 60 Trace

Yields of isolated products.

. RS R 60 Clfi HANFZMA BRI T, /™~
ZIEF 65%(F 1, Entry 2). N T 1T AgOTE 78 B H
R G R VER, FEAIIA AgOTE Hfh
BUF, ZRBN AR PR E R AR &K 1, Entry 3).
MR T E] 80 CHY, fPH M FEINE 37%(F 1,
Entry 4). FRX SR #E ) W B0 S S R s, 3
£ 60 ‘C N MeCN {E#7 Cul, Pd(OAc),, PdCl,(PhCN),
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PEME AL TR BT RE 9% 73 ) H brfb A #(F 1, Entries 5, 8,
12)1722 12 Cu(OTf),, Zn(OTf),, FeCly VEHEALFII,
SR RS AR A, RIS BIAMEI 1,2- =& 5L
EW)(# 1, Entries 6, 7, 10). XJIA#i% % DMF.
7K. THF. 14- % NAM EtOH #5238 F 1 I s N 1
#57(F 1, Entries 11~15), R4 4% 74 DCE i, %
MR EIH L EY). k%R, 4 AgOTE (20
mol %)/ AMEALT, MeCN {E¥# 7, J/K Na,SO, (20
mol %) {EABRAKFI N AR R B, RBHREH 60 C,
AR 12 he

TERAE RN APET, FRATIE T o =20 75 e NI
MIBAREEAR T B2 A& M, BT — &A1 1,2-=
SR EYIER 2). RS EH 2-RRH RS
Ui 4 Sonogashira ABINEEG AN [T EUARIT 2-FR IR g
la~1c, B EFIZS 2a~2d FIAFEAR I
% 3a~3d #REEA RS T =0 IR MR R, 2-BR BRI
FR(1a). MLA%(3a) N SR % (2b) BN IR R 2 (20) =21
73 ML 65%~T6% I 215 Bk ig B 1,2- =& 7
WEI AL &4 4b~4ce(F 2, Entries 2, 3). EAfti 7-Hxt
FRAEJE IR R IEZK S (1b) LL 80% I 5 I R 15 274
4d(% 2, Entry 4). Bt 70k rg R IR 07 #h 2 5 ) B
(3% 2, Entries 5, 6), 41 2-BLiR HE(1a). 7Kl (2a). 2,5-
TOH RN (3e) =2 A1 LA 84% 117 A B i ELAR 1)
1,2- A FEWAA G YR 2, Entry 6). 2-HE 2K H i
(1b) 2K Ji (22) AT AS [A) HAR 256 ) it ns = 2H 43 )2 7 DA
68%~T74% I 1S ZAH S =) (3K 2, Entries 7, 8, 9).
2b, 2¢ £13b, 3¢ 5 1a =473 [l B0 DAL TS W R 15 2] H
FRALEYI(EE 2, Entries 10~13). BARAL 1 7 JL JE flie A4t
FL - JEE ML g 5 FH T L s BV 2% A, L SR g I P
FEEUAR IS s MU REREAT, 24mEng ) C-2 R R R
B S —FER A REREAT, TTREEFRAK T IR o B Pk
AR TF R FIBEBL(EE 2, Entries 14, 15). R4 R1 K
IR ZERT HARF= W% H 3 2(3 2, Entry 16).
2 #ig

BATCL 2-BRILFFHEE . FE AL A FR, ST
AgOTf FITE7K Na,SO, AL —HAE RN, HRE R T —
I AR 1, 2- S EMAL AW, Z TR
R v A5 L2 R s BAR T 1,2- =S T MR AL S )
FE L TR B VSR 25 PR,

3 SCIgERSY
31 {UEE5IRHF

BRVERHAN, BT O BERS N A E Nk, NMR
WK F Bruker ARX-400 FUMZHIILIRAN(CDCL; R,
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AL HrsEib
2 1-(1H-MIE-3-5)-1,2- S RIS A
Table 2 AgOTf-catalyzed one-pot reactions of 2-alkynylbenzaldehydes 1, amines 2, and pyrrole 3
HN
cHO AgOTF (20 mol%) \} Rs
©/\ RN, ¢ Ny Ne2S0s (20 moi%) e
S '~ MeCN, 60 °C N
R = R
1 2 3 4
Entry R! R’ R® Product Yield/%
1 CeHs (1a) Cg¢H; (2a) H (3a) 4a 5
2 CeHs (1a) 4-CIC4H,4 (2b) H (3a) 4b 72
3 CeHs (1a) 4-BrCgH,4 (2¢) H (3a) 4c 76
4 4-MeOC4H, (1b) 4-CIC4H,4 (2b) H (3a) 4d 80
5 CeHs (1a) Cg¢H; (2a) 1-CH; (3b) 4e 78
6 CeHs (1a) Cg¢H; (2a) 2,5-(CHs), (3¢) 4f 84
7 4-MeOC4¢H, (1b) Cg¢Hs (2a) H (3a) 4g 72
8 4-MeOC4¢H, (1b) Cg¢Hs (2a) 1-CH; (3b) 4h 74
9 4-MeOC4H, (1b) Cg¢Hs (2a) 2,5-(CHs), (3¢) 4i 68
10 CeHs (1a) 4-BrCgH,4 (2¢) 1-CH; (3b) 4j 86
11 CeHs (1a) 4-CIC4H, (2b) 1-CH; (3b) 4k 88
12 CeHs (1a) 4-CIC4H, (2b) 2,5-(CHs), (3¢) 41 89
13 CeHs (1a) 4-BrCgH,4 (2¢) 2,5-(CH3), (3¢) 4m 85
14 Cg¢Hs (1a) 4-NO,C¢Hy (2d) H (3a) 4n Trace
15 Cg¢Hs (1a) C¢Hs (2a) 2-COOH (3d) 40 Trace
16 Cyclopropyl (1¢) C¢Hs (2a) H (3a) 4p Trace

* Yields of isolated products.

TMS AW AR E; i K Q-TOF Global Mass Jii i 4%
WMIsE. B F RT3 o T A 2 Al 5l 23 B 40

3.2 ZWHE

3.2.1 23 AR T ER LA A 69 A A%,

AAAHE T, ¥ 2- 8K HF EE 6.8 mmol), Kt
(7.5mmol), Pd(OAc), (5 mol%), PPhy (10 mol%)F1 Cul
(10 mol%)iE T =20, 80 ‘C N3, TLC Kl s,
RN EER G, 7KK, CHLCL 2£HL(150 mLX2), &IF
AHHH, To/K NaySO, T, iJE, WRIRYE. K= H
FENN LR CER) © VA mED)=1 © 41446151 B
&Y 1a~1ec.

2-TR R H R (1)) AR EE AR, AN 89%.
m.p. 64~67 ‘C; '"H NMR (400 MHz, CDCl;) d: 10.48 (s,
1H), 7.87 (s, 1H), 7.85 (s, 1H), 7.52~7.46 (m, 2H), 7.38~
7.34 (m, 1H), 1.55~1.48 (m, 1H), 0.97~0.90 (m, 2H),
0.86~0.84 (m, 2H); MS (ESI) m/z: 207.0 [M~+H]".

2-[(4- AR ) 2 R 612 RS (1b)): e £ [ £k,
FEERN 91%. mp. 75~77 ‘C; 'H NMR (400 MHz,
CDCl3) 6: 10.64 (s, 1H), 7.94~7.92 (m, 1H), 7.62~7.40
(m, 5H), 6.91~6.89 (m, 2H), 3.83 (s, 3H); MS (ESI) m/z:
250.3 [M+Na]".

2-[(ATH ) Z R IEPEH EE (10)P): KRG, P2
2368
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N 91%. m.p. 69~72 “C; 'H NMR (400 MHz, CDCL;) ¢:
10.66 (s, 1H), 7.96~7.94 (m, 1H), 7.66~7.55 (m, 4H),
7.47~7.37 (m, 4H); MS (ESI) m/z: 220.9 [M+Na]".
322 12-Z A FEHALS W89 Ak

BT, B 2-PEER HIEE(1.08 mmol), f%(1.08
mmol) FIIEI%(5.38 mmol)¥ T-F 452 MeCN (5.4 mL)H,
AN AgOTf (0.216 mmol, 20 mol%)F1JT/K Na,SO,
(0.216 mmol, 20 mol%), 60 ‘C N 12 h, KN4 H 5
VIR ZE VRS 2R, NN 1R Z.B5(30 mL)FRRE, FHK
(20 mL)¥E¥s, To7K Na,SO, FIge, g, k2810, F i
MBI CBR CBR) - vCaRME)=30 : 1~8 : 1]#
JANT 73 B ALAS A RL AL S 4 4a~4p.

1-MHE P -2,3- R - 1,2- A0 S W bR (da): A (LR 4K,
FEEN 65%. m.p. 122~124 “C; 'H NMR (400 MHz,
CDCly) d: 7.72~7.70 (m, 2H), 7.36~7.16 (m, 9H),
7.01~6.99 (d, J=8.0 Hz, 1H), 6.94~6.92 (d, J=8.0 Hz,
1H), 6.77~6.75 (d, J=8.0 Hz, 1H), 6.48 (s, 1H), 6.35 (s,
1H), 6.21~6.12 (m, 3H); *C NMR (100 MHz, CDCl5) ¢:
147.1, 141.5, 137.3, 134.0, 132.0, 130.3, 128.7, 128.4,
128.0, 127.9, 127.5, 126.6, 126.1, 124.7, 122.3, 122.1,
111.4, 111.2, 108.5, 105.4, 62.4; IR (KBr) v: 3447, 3064,
2922, 1598, 1558, 1493, 1393, 1271, 738 cm '; HRMS
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(ESI) caled for CypsHyN, [M+H]"
349.1696.

1-THE A -2-(4- 5 2K 3 )-3- Rk -1,2- — & 7 E bk (4b):
O EE, P2 72%. mp. 131~132 'C; 'H NMR
(400 MHz, CDCly) §: 7.47~7.45 (d, J=8.0 Hz, 2H),
7.29~7.28 (m, 2H), 7.25~7.19 (m, 4H), 7.15~7.13 (m,
1H), 7.09~7.04 (m, 2H), 6.92~6.90 (d, J=8.0 Hz, 1H),
6.58~6.56 (m, 1H), 6.54 (s, 1H), 6.22 (s, 1H), 6.14 (d, J=
4.0 Hz, 1H), 6.04 (s, 1H); *C NMR (100 MHz, CDCl;) §:
145.7, 141.1, 136.9, 133.5, 131.9, 130.2, 129.2, 128.8,
128.5, 128.3, 128.1, 127.5, 127.3, 126.9, 126.1, 124.9,
123.4, 117.6, 116.3, 111.7, 108.6, 105.5, 62.5; IR (KBr) v:
3449, 3064, 2922, 1603, 1555, 1486, 1388, 1270, 831, 738
ecm '; HRMS (ESI) caled for CysH;sCIN, [M—H]"
381.1153, found 381.1160.

1- Mk P -2-(4- Y5 A 28 )-3- 2R Ak - 1,2- — & 57 M Ik (de):
R A, P2 76%. mp. 140~141 C; '"H NMR
(400 MHz, CDCly) 0: 7.47~7.45 (d, J=8.0 Hz, 2H),
7.30~7.29 (m, 2H), 7.24~7.18 (m, 6H), 7.16~7.14 (m,
1H), 6.87~6.85 (d, J=8.0 Hz, 2H), 6.59 (m, 1H), 6.54 (s,
1H), 6.22 (s, 1H), 6.15~6.13 (m, 1H), 6.05 (s, 1H); "*C
NMR (100 MHz, CDCLy) d: 146.2, 141.0, 136.9, 133.5,
131.8, 131.7, 130.2, 128.8, 128.5, 128.4, 128.2, 128.1,
127.5, 126.9, 126.0, 124.9, 123.7, 117.6, 114.8, 111.8,
108.6, 105.5, 62.4; IR (KBr) v: 3450, 3038, 2919, 1607,
1587, 1484, 1389, 1269, 740, 534 cm '; HRMS (ESI)
caled for C,sHigBrN, [M — H] 425.0648, found
425.0649.

1-MHE P -2-(4- G 3L )-3-(4- AR L 2R - 1,2- &
WENpR(4d): BEEE AR, F2EA 80%. mp. 148~149 C;
1H NMR (400 MHz, CDCl3) 0: 7.40~7.38 (d, J=8.0 Hz,
2H), 7.30~7.12 (m, 6H), 7.06~7.04 (d, J=8.0 Hz, 2H),
6.92~6.90 (d, J=8.0 Hz, 2H), 6.77~6.75 (d, J=8.0 Hz,
2H), 6.58~6.56 (d, J=8.0 Hz, 1H), 6.45 (s, 1H), 6.21 (s,
1H), 6.14~6.12 (d, J=8.0 Hz, 1H), 6.02 (s, 1H), 3.74 (s,
3H); “C NMR (100 MHz, CDCl3) 0: 159.7, 145.9, 140.9,
133.6, 132.1, 130.1, 129.4, 129.1, 128.8, 128.7, 128.0,
1272, 126.5, 126.0, 124.6, 123.5, 117.5, 114.0, 110.3,
108.6, 105.3, 62.6, 55.3; IR (KBr) v: 3440, 3057, 2929,
2836, 1606, 1592, 1490, 1396, 1254, 814, 720 cm ';
HRMS (ESI) calcd for CoH,,CIN,O [M+H]" 413.1415,
found 413.1418.

1-(N-F R g g 38 )-2,3- 2R Jk -1 2- T A S TR (de):
BB, P2F N 78%. mp. 159~160 C; 'H NMR
(400 MHz, CDCly) §: 7.53~7.51 (d, J=8.0 Hz, 2H),

349.1699, found
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7.28~7.23 (m, 3H), 7.18~7.14 (m, 4H), 7.09~7.07 (m,
2H), 7.00~6.98 (m, 2H), 6.84~6.77 (m, 2H), 6.50 (s,
1H), 6.28 (d, J=4.0 Hz, 1H), 6.19 (s, 1H), 6.04 (s, 1H),
3.48 (s, 3H); C NMR (100 MHz, CDCl3) 6: 147.5, 140.7,
138.0, 132.7, 132.1, 128.8, 128.5, 128.4, 1282, 127.1,
127.1, 127.1, 126.0, 125.8, 124.3, 122.1, 122.0, 121.9,
121.3, 119.9, 111.6, 107.0, 62.5, 36.2; IR (KBr) v: 3054,
2922, 2853, 1607, 1596, 1492, 1396, 1268, 761, 699 cm ';
HRMS (ESI) caled for CyHy N, [M—H]" 361.1699,
found 349.1702.

1-(2,4- LR IR )-2,3- 2K JE-1,2- 46 7 IRk (4f):
ERE AR, P2 84%. mp. 136~138 ‘C; 'H NMR
(400 MHz, CDCly) 8: 7.51~7.48 (m, 2H), 7.23~7.14 (m,
6H), 7.09~7.01 (m, 3H), 6.99 (d, J=8.8 Hz, 2H), 6.89 (t,
J=17.6 Hz, 1H), 6.75 (d, J=8.8 Hz, 2H), 6.94~6.92 (m,
2H), 6.80~6.76 (td, J=8.0 Hz, 1H), 6.50 (s, 1H), 5.95 (s,
1H), 5.85 (s, 1H), 2.30 (s, 3H), 2.06 (s, 3H); *C NMR
(100 MHz, CDCLy) 0: 147.9, 141.9, 138.4, 133.7, 131.7,
128.4, 128.2, 127.7, 127.6, 126.9, 126.4, 125.7, 125.4,
124.3, 123.1, 122.0, 121.3, 120.0, 111.4, 105.6, 61.6, 13.0,
11.9; IR (KBr) v: 3419, 3057, 2922, 2849, 1595, 1557,
1451, 1393, 1268, 775 cm '; HRMS (ESI) caled for
Co7HpsN, [M+H]" 377.2012, found 377.2012.

l—ﬂtt“%-Z-iE%%-M-Eﬁ’fm%fﬁ%)-u-:’;%ﬂ%ﬂ%
(4g): FEEEAR. P25 N 72%. mp. 185~186 C; '
NMR (400 MHz, CDCly) o: 7.43~7.41 (m, 2H), 7.27~
7.25 (m, 3H), 7.14~7.09 (m, 4H), 6.99 (d, J=8.8 Hz,
2H), 6.89 (t, J=7.6 Hz, 1H), 6.75 (d, J=8.8 Hz, 2H), 6.59
(s, 1H), 6.45 (s, 1H), 6.21 (s, 1H), 6.15~6.13 (m, 1H),
6.10 (s, 1H), 3.74 (s, 3H); *C NMR (100 MHz, CDCl;) ¢:
159.5, 147.3, 141.3, 134.1, 132.3, 130.2, 129.8, 128.8,
128.7, 127.9, 126.2, 126.0, 124.5, 122.4, 122.1, 117.3,
113.8, 109.9, 108.5, 105.3, 62.5, 55.2; IR (KBr) v: 3436,
3038, 2923, 2852, 1594, 1510, 1496, 1390, 1252, 748
cm”'; HRMS (ESI) caled for CyHy;N,O [M+H]'

379.1805, found 379.1823.

1-(N-H JE L )-2- 2R B -3-(4- FH AR B 2R 3 )-1,2- =&
FENR(4h): FREEE, 224 74%. mp. 139~140 C;
'H NMR (400 MHz, CDCly) 6: 7.46~7.44 (m, 2H),
7.25~7.03 (m, 6H), 7.00~6.98 (m, 2H), 6.84~6.80 (dd,
J=8.0, 8.0, Hz, 1H), 6.76~6.74 (d, J=8.0 Hz, 2H), 6.51
(s, 1H), 6.42 (s, 1H), 6.27 (s, 1H), 6.18 (s, 1H), 6.01 (s,
1H), 3.74 (s, 3H), 3.49 (s, 3H); “C NMR (100 MHz,
CDCly) d: 159.2, 147.7, 140.6, 132.6, 132.3, 130.6, 128.8,
128.5, 127.1, 127.1, 125.8, 125.6, 124.1, 122.1, 122.0,
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121.3, 119.9, 113.7, 110.2, 107.0, 62.5, 55.2, 36.1; IR
(KBr) v: 3048, 2922, 2851, 1671, 1590, 1520, 1380, 1269,
750 cm™'; HRMS (ESI) caled for CoHpsN,O [M+H]"
393.1961, found 393.1960.

1-(2,4- = F L AL 1 )-2- SR B -3-(4- P S B IR L )-1,2-
A R (4i): AR A, PPEN 68%. mp. 121~
122 °C; '"H NMR (400 MHz, CDCl;) d: 7.40~7.39 (m,
2H), 7.15~7.00 (m, 6H), 6.94~6.92 (m, 2H), 6.75~6.72
(m, 2H), 6.58~6.56 (d, J=8.0 Hz, 1H), 6.42 (s, 1H), 6.16
(s, 1H), 5.93 (s, 1H), 5.84 (s, 1H), 3.73 (s, 3H), 2.29 (s,
3H), 2.05 (s, 3H); °C NMR (100 MHz, CDCl5) §: 159.2,
148.0, 145.0, 141.6, 133.6, 132.0, 132.0, 130.9, 129.1,
128.9, 128.4, 126.9, 126.0, 125.6, 125.4, 1253, 124.1,
123.0, 122.1, 121.2, 120.1, 116.3, 113.7, 110.1, 105.6,
61.7,55.2, 13.1, 11.9; IR (KBr) v: 3246, 3060, 2923, 2850,
1669, 1599, 1511, 1375, 1253, 757 cm '; HRMS (ESI)
caled for CpsHy7N,O [M+H]" 407.2118 found 407.2113.

1-(N- P BE AL gt )-2-(4- VR 2R Ik )-3- IR Jk-1,2- & e v
Wk(4§): BRCEAR. 2% N 86%. mp 145~146 ‘C. 'H
NMR (400 MHz, CDCly) d: 7.50~7.47 (m, 2H), 7.25~
721 (m, 5H), 7.20~7.17 (m, 4H), 6.91~6.84 (m, 3H),
6.52~6.51 (d, J=8.0 Hz, 1H), 6.25~6.24 (t, J=4.0 Hz,
1H), 6.16 (s, 1H), 5.96 (s, 1H), 3.48 (s, 3H); °C NMR
(100 MHz, CDCl3) 0: 146.6, 140.2, 137.5, 132.6, 131.8,
131.8, 131.5, 128.5, 128.4, 127.9, 127.5, 127.3, 127.0,
126.6, 126.3, 125.8, 124.5, 123.4, 1222, 119.9, 113.9,
112.2, 106.9, 62.5, 36.2; IR (KBr) v: 3057, 2919, 2853,
1608, 1583, 1485, 1387, 1268, 765, 556 cm '; HRMS
(ESI) caled for CyH,BrN, [M—H]" 439.0804, found
439.0795.

1-(N- I J R gt )-2-(4- SR Ik )-3- IR k- 1,2- A 7 v
Wk(4k): Rk, 723K 88%. mp. 156~157 C; 'H
NMR (400 MHz, CDCly) d: 7.50~7.47 (m, 3H), 7.26~
7.20 (m, 5H), 7.06~7.03 (m, 3H), 6.96~6.89 (m, 2H),
6.51~6.50 (d, J=4.0 Hz, 2H), 6.25~6.24 (t, J=4.0 Hz,
1H), 6.17 (s, 1H), 5.96 (s, 1H) 3.49 (s, 3H); *C NMR (100
MHz, CDCLy) 6: 146.1, 140.3, 137.6, 132.6, 132.5, 132.3,
131.8, 128.5, 128.3, 127.8, 127.6, 127.3, 127.0, 126.7,
126.2, 125.8, 124.5, 123.1, 123.0, 122.2, 120.0, 113.8,
112.0, 106.9, 62.6, 36.2; IR (KBr) v: 3064, 2912, 2809,
1590, 1560, 1489, 1391, 1268, 821, 763 cm™'; HRMS
(ESI) caled for CygH,0CIN, [M—H]" 395.1310, found
395.1312.

1-(2,4- — FF LI 6 )-2-(4- S PR 3 )-3- PR AL -1,2- =
SEWEIR(4L): ERELEA, P2 89%. mp. 117~119 C;
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'H NMR (400 MHz, CDCl;y) d: 7.51~7.50 (m, 2H),
7.31~7.20 (m, 5H), 7.17~7.13 (m, 1H), 7.08~7.03 (m,
3H), 6.89~6.87 (d, J=8.0 Hz, 1H), 6.54 (s, 1H), 5.92 (s,
1H), 5.86 (s, 1H), 2.34 (s, 3H), 2.11 (s, 3H); *C NMR (100
MHz, CDCLy) d: 146.4, 141.4, 138.0, 133.6, 131.5, 128.4,
1283, 127.7, 127.6, 127.0, 126.6, 126.3, 125.6, 125.6,
124.4, 122.9, 122.7, 120.1, 111.8, 105.5, 61.7, 13.0, 11.8;
IR (KBr) v: 3419, 3057, 2922, 2851, 1635, 1558, 1451,
1376, 1263, 827, 765 cm '; HRMS (ESI) caled for
C,sH2CIN, [M—H]" 409.1466, found 409.1471.

1-(2,4- — FF LN % )-2-(4- 1R 2K 6 )-3- 2K L -1.2-
SEEMR(4m): EREER, PR3N 85%. mp. 114~115 C;
'H NMR (400 MHz, CDCly) 6: 7.48~7.46 (m, 2H),
7.24~7.18 (m, 5H), 7.16~7.09 (m, 3H), 7.04~7.02 (m,
1H), 6.80~6.78 (d, J=8.0 Hz, 1H), 6.51 (s, 1H), 5.88 (s,
1H), 5.82 (s, 1H), 2.30 (s, 3H), 2.07 (s, 3H); *C NMR
(100 MHz, CDCLy) 6: 146.9, 141.3, 137.9, 133.7, 132.0,
131.5, 131.3, 128.3, 127.7, 127.6, 127.0, 126.6, 125.6,
125.6, 124.4, 123.3, 122.6, 120.1, 116.7, 113.9, 111.9,
105.5, 61.6, 13.0, 11.8; IR (KBr) v: 3416, 3061, 2922,
2853, 1597, 1558, 1486, 1388, 1267, 765, 558 cm
HRMS (ESI) caled for C»yH»BrN, [M+H]" 453.0961,
found 453.0965.

B34 B} (Supporting Information) et yliol 33
PR RS DA 43 W . X e iR mT DA 4 B AT )
¥l (http://sioc-journal.cn/) | N #%.

References

[1] Cao, S.; Jing, Y. F.; Liu, Y. Y.; Wan, J. P. Chin. J. Org. Chem. 2014,
34, 876 (in Chinese).
(HW, S8, Xuz, 4T, A, 2014, 34, 876.)
[2] Tang, M.; Xing, D.; Cai, M. Q.; Hu, W. H. Chin. J. Org. Chem.
2014, 34, 1268 (in Chinese).
E, TBER, %58, B30, A b, 2014, 34, 1268.)
[3] Li, X. W.; Wang, C. Y.; Zheng, L. Y. Chin. J. Org. Chem. 2006, 26,
1144 (in Chinese).
(FHEuk, EWIRH, ALRE, AL, 2006, 26, 1144.)
[4] Domling, A.; Ugi, 1. Angew. Chem., Int. Ed. 2000, 39, 3168.
[5] Ramesh, P.; Reddy, N. S.; Venkateswarlu, Y. J. Nat. Prod. 1999, 62,
780.
[6] Ding, Q.; Wu, J. Org. Lett. 2007, 9, 4959.
[71 Gao, K.; Wu, J. J. Org. Chem. 2007, 72, 8611.
[8] Nataliya, A. M.; Raffaella, M.; Benjamin, N.; Gerald, H. L.; Rich-
ard, C. L. Comb. Sci. 2011, 13, 265.
[9] Asao, N.; Yudha, S. S.; Nogami, T.; Yamamoto, Y. Angew. Chem.,
Int. Ed. 2005, 44, 5526.
[10] Yu, X.X.; Wu, J. J. Comb. Chem. 2010, 12, 238.
[11] Enders, D.; Narine, A.; Toulgoat, F.; Bisschops, T. Angew. Chem.,
Int. Ed. 2008, 47, 5661.
[12] Lin, H.; Sun, X.-W. Tetrahedron Lett. 2008, 49, 5343.

Chin. J. Org. Chem. 2015, 35, 2366~2371



Chinese Journal of Organic Chemistry

[13]

[14]

[15]

[16]

[17]

Chin. J. Org. Chem. 2015, 35, 2366~2371

Alonso, I.; Esquivias, J.; Gomez-Arrayas, R.; Carretero, J. C. J.
Org. Chem. 2008, 73, 6400.

Martinez, R.; Espinosa, A.; Tarraga, A.; Molina, P. Tetrahedron
2008, 64,2184.

Podder, S.; Choudhury, J.; Roy, U. K.; Roy, S. J. Org. Chem. 2007,
72,3100.

Hagiwara, H.; Sekifuji, M.; Hoshi, T.; Qiao, K.; Yokoyama, C.
Synlett 2007, 1320.

Nair, V.; Vidya, N.; Abhilash, K. G. Synthesis 2006, 3647.

[18]
[19]
[20]
[21]

[22]

© 2015 Chinese Chemical Society & SIOC, CAS

Biaggi, C.; Benaglia, M.; Raimondi, L.; Cozzi, F. Tetrahedron
2000, 62, 12375.

Shirakawa, S.; Kobayashi, S. Org. Lett. 2006, 8, 4939.

Li, H.; Wang, Y.-Q.; Deng, L. Org. Lett. 2006, 8, 4063.

He, X.; Hu, S.; Liu, K.; Guo, Y.; Xu, J.; Shao, S. Org. Lett. 2006, 8,
333.

Esquivias, J.; Arrayas, R. G.; Carretero, J. C. Angew. Chem., Int. Ed.
2000, 45, 629.

(Lu, Y.)

2371

http://sioc-journal.cn/



