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Scheme 1  Synthetic route of target products

1SR

1.1 (Rt

XT-5 RUECTHE i AL (L5028 s A A A FRZA 7)) 5 Bruker TENSOR 27 RIZLAMETE AN E (74 Bruker
/Ni]) ,KBr JE F; Bruker Avance I 400 MHz %42 2 R4S 52 (2[5 Bruker 23 ) ) , DMSO-dg A,
TMS A 475 ; Bruker Daltonics micro TOF-Q" Y =5 /3% Jii 1% /% ( 7% [ Bruker/\ 7] ) ; Bruker Smart APEX [ %!
B XA (P Bruker 2w ) o S50 H A AR 24 it R R) e Sy i 8 3 pr 4t iR
1.2 SLEHE

E*ﬁ’%%% 4a ~4s E’J%)ﬂi[ﬂ 10 mL S & Hh C16
A BB WE 0.0593 g B 1-HT AL M8 WE 0.0665 g '
(0.5 mmol) . ZZ [KZ 0.0721 g(0.5 mmol) ,KH,PO,
0. 0068 g(10% /R34, ARSI EE /R BCH 1) L LB
1.7 mL F17K 0. 3 mL, 5 iR T b 2 A8 25 i 5
IR (0. 55 mmol ) , AkZEHi 6 ~ 10 h L2k
Ja KA T A AR 1) B A Z A T mLL 95%
ST PR 205 B g, I8 UF S e 19 95%
CTEERSE T T 545 BIAH N () 266 77 4 4, Horb =4
dc 4d 4i 4n do dr 4s FFTREFE LG, IS
45t 25 TR (HRMS \NMR ZE#f7A , il id X G52k 5 A Al
A E T LAY 4o 1Y AR 25 #y (CCDC NO.
1055621) , b5 W&t 3 A Baia an T

5-[ (3-MImdit ) FEHI AL ] 2,2- — HI L1 ,3- g4, 6- il (4a) ™ @ E A, TR(KBr) ,0/cm™';
3403,3052,2955,2946, 1779, 1747, 1497 ,1456,1389,1293 ;' H NMR (400 MHz, DMSO-d, ) ,8:1.54 (s,
3H),1.82(s,3H),5.24(d,J =4 Hz,1H),5.41(d,J =4 Hz,1H) ,6.87(t,J =8 Hz,1H) ,7.03(t,J =
8 Hz,1H),7.15 ~7.25(m,5H) ,7.30(d,J =8 Hz,2H) ,7.36(d,J =8 Hz,1H) ,11.02(s,1H,NH) ,

5-[ (3-Mg| It ) 4- I LA B 56 ]2, 2- T -1, 3- i g4, 6- i (4b) . 1 ( [E &, TR (KBr),
o/cm " ;3428 3068 ,3003,2918,2858,1772,1740,1579,1388,1302;' H NMR (400 MHz, DMSO-d, ) ,§:
1.53(s,3H),1.81,(s,3H) ,2.23(s.3H),5.20(d,J =4 Hz,1H) ,5.37(s,1H) ,6.86(t,J =8 Hz,1H) ,
7.02(t,J =8 Hz,3H) 7. 15 ~7.21(m,4H) ,7.35(d,J =8 Hz,1H) ,11.00(s,1H,NH) .

5-[ (3-M|W ) -3-F LR B AL 12, 2- T -1, 3- R 4, 6- T (4e) : I [E K, IR (KBr)
o/em ™" 13405 3015 ,2931,2864 1742, 1603 , 1390 ,1312;'H NMR (400 MHz, DMSO-d, ) ,8:1.52(s,3H),
1.81,(s,3H).2.22(s,3H),5.20(d,J =4 Hz,1H),5.37(d,J =4 Hz,1H) ,6.87(t,J =8 Hz,1H) ,6.98
(d,J=8 Hz,1H),7.03 ~7.15(m,4H) ,7.19(d,J =8 Hz,2H),7.35(d,J =8 Hz,1H) ,11.00(s,1H,
NH);*C NMR (100 MHz, DMSO-d, ) ,8:21. 14,26.79,27.67,51.68,104.91,111.39, 113. 24 , 118. 44,
118.50,121.07,123.93,125.99,127. 03,127. 62,129. 35,135. 72,136. 60,141. 13 ,165. 05,165. 55 ; HRMS
(ESI-MS) 118{HC,, H,,NO, [ M + H] * .364. 1543 | 3Zi{F 364. 1553,

K1

Fig. 1 Crystal structure of compound 4o



512 1) B RR A - BEIR — U AMIEAL Yonemitsu 455 BN ARG+ 1373

5-[ (3-M3 Wtk ) 4-HI A SEAE P AL ] 2, 2- T T k-1, 3-8 k4 ,6- i (4d) ' # (K, IR(KBr),
o/cm ' 3434 ,3052,3003,2899,2835,1779,1734,1574,1515,1301 ;' H NMR (400 MHz, DMSO-dy ) , 8
1.53(s,3H),1.81(s,3H) ,3.69(s,3H) ,5.18(s,1H) ,5.36(s,1H) ,6.78(d,/J =8 Hz,2H) ,6.86(t,/J =
8 Hz,1H),7.02(t,J =8 Hz,1H),7.13(d,J =8 Hz,1H),7.20(d,J =8 Hz,3H),7.35(d,J =8 Hz,1H),
11.00(s,1H,NH) ,

5-[ (3-MgIWERt ) -3-F A SR I ]2, 2-— T -1, 3- g4, 6- i (de) : LI (A E 1K, IR(KBr) ,
o/cm ™' ;3428 3065,3019,2944 2874, 1785, 1746, 1588, 1491, 1456, 1333, 1298 ;' H NMR (400 MHz,
DMSO-d, ) ,8:1.54(s,3H) ,1.82(s,3H) ,3.66(s,3H),5.24(d,J =4 Hz,1H) ,5.40(s,1H) ,6.74(d,J =
8 Hz,1H) ,6.87 ~6.92(m,3H),7.04(t,J =8 Hz,1H),7.13(t,J/ =8 Hz,1H),7.22(d,J =8 Hz,2H),
7.37(d,J =8 Hz,1H) ,11.02(s,1H,NH) ;”C NMR (100 MHz,DMSO-d, ) ,8:26.73,27. 68 ,51.70,54. 82,
104.94,111.06, 111.41, 113.08, 115.22, 118.49, 118.53, 121. 15, 123.88, 127.06, 128.71, 135. 74,
142.83,158.79, 165. 04, 165. 51 ; HRMS ( ESI-MS) i 2 {& C,,H,,NO, [ M + H ] " 380. 1492, 5z il {4
380. 1496,

5[ (3-Mg{Rdit ) 2- P 4 35 4 Y ]2, 2-— Y -1, 3- I e 4, 6- i (46) - [ {4 [ &, IR (KBr),
o/cm ™" ;3408 ,3046,2989 ,2880,1779,1741,1487 ,1460,1308 ;' H NMR (400 MHz,DMSO-d, ) ,6:1.61(s,3H) ,
1.77(s,3H) ,3.86(s,3H) ,4.84(d,J =4 Hz,1H) ,5.61(d,J =4 Hz,1H) ,6.71(t,J =8 Hz,1H) ,6. 838 ~6. 94
(m,2H),6.97(d,J =8 Hz,1H),7.04(t,J =8 Hz,1H),7.14 ~7.20(m,3H) ,7.37(d,J =8 Hz,1H) ,11. 03
(s,1H,NH) ;" C NMR (100 MHz, DMSO-d, ) ,8:27.17,27.67,35. 18,49. 69,55. 20, 104. 75,110. 10, 111. 44,
113.36,118.38,118.50, 119. 59, 121. 22, 123. 68, 126. 97, 127. 58 , 128. 74, 130. 80, 135. 82, 156. 21, 165. 34,
165. 66 ; HRMS ( ESI-MS) $18.{5C,, H,,NO [ M + H] * :380. 1492 , 5zl {# 380. 1498 ,

S-[ (3-M|WEIE) 4GP 3] 2, 2-— W k1, 3-— I i d , 6-— [ (4g) ). e by (o [ A&, IR (KBr) ,
o/cm”! 3434 ,3058,2996,2867,1771 ,1740,1574,1490,1300;1H NMR (400 MHz,DMSO-d,),5:1.59(s,
3H),1.84(s,3H),5.30(d,J =4 Hz,1H),5.39(d,J =4 Hz,1H) ,6.88(t,J =8 Hz,1H) ,7.04(t,J =
8 Hz,1H),7.16(d,J =8 Hz,2H) ,7.28 ~7.34(m,4H) ,7.36(d,J =8 Hz,1H) ,11.06(s,1H,NH) ,

5-[ (3-MIWERt ) -3-50 2 H1 3k ]2, 2-— H1 k-1, 3- i ke 4, 6- i (4h) ™ . # (8 [# 4K, IR (KBr),
o/cm " ;3447 3078 ,3003 ,2945 ,2872,1785,1741,1574 ,1466,1325,1300 ;' H NMR (400 MHz,DMSO-d, ) ,
5:1.60(s,3H),1.85(s,3H),5.34(d,J =4 Hz,1H) ,5.41(d,J =4 Hz,1H) ,6.91(t,J =8 Hz,1H),7.07
(t,] =8 Hz,1H) ,7.18 ~7.29(m,5H) ,7.36 ~7.39(m,2H) ,11. 08(s,1H,NH) ,

5-[ (3-IWERL) 240 A8 F AL ]2, 2-— H Jk-1, 3- W kg4, 6- i (4i) : YR @ [F {A, IR (KBr),
o/cm ™' ;3422 3049 2995 2945 2887 ,1776,1746,1570,1460,1399 ,1307 ;'H NMR (400 MHz, DMSO-d, ) ,
5:1.64(s,3H),1.82(s,3H) ,4.97(t,J =4 Hz,1H) ,5.78(t,J =4 Hz,1H) ,6. 88(t,J =8 Hz,1H) ,7.02 ~
7.27(m,5H) ,7.35 ~7.40(m,2H) ,7.46(d,J =8 Hz,1H),11.08 (s, 1H,NH) ;" C NMR (100 MHz,
DMSO-d ) ,8:26.92,27.69,37.92,49.13,105.23, 111.54,112. 04, 118. 19, 118. 69, 121. 39, 123. 23,
126.38,126. 68,128.31,128. 85,132.49,132.98,135. 81,138.47,164.90,165. 29 ; HRMS ( ESI-MS) 154
{EC, H,yCINO,[ M + H] " :384. 0997 , SZ{l{E 384. 1009,

5-[ (3-MBIIL) 4P H L ]2, 2- T F 31, 3- e 4, 6- i (4) L iy (6 [ &, IR (KBr)
o/cm " :3431,3059,2997,2869, 1776, 1741, 1583, 1487, 1390, 1303 ;' H NMR (400 MHz, DMSO-d; ) , 8.
1.59(s,3H),1.84(s,3H),5.30(d,J =4 Hz,1H) ,5.39(s,1H) ,6.88(t,/ =8 Hz,1H) ,7.04(t,J =8 Hz,
1H),7.18(d,J =8 Hz,2H) ,7.26(d,J =8 Hz,2H) ,7.37 ~7.44(m,3H) ,11.06(s,1H,NH) ,

S-[ (3-Mg| Wt ) -3 F L ]2, 2 HT -1, 3- I g4, 6- il (4k) - OB (8 [F K. IR (KBr),
o/cm ™' ;3444 3076 ,2992 ,2869,1759 , 1642 ,1575,1463 ,1390,1307;' H NMR (400 MHz, DMSO-d, ) ,8:
1.60(s,3H),1.85(s,3H),5.33(d,J =4 Hz,1H) ,5.40(s,1H) ,6.89(t,J/ =8 Hz,1H) ,7.05(t,J =8 Hz,
1H),7.18 ~7.23(m,3H),7.32 ~7.39(m,3H),7.50(s,1H) ,11.06(s,1H,NH) ;" C NMR (100 MHz,
DMSO-d, ) ,8:26.55,27.67,51.57,105. 10, 111.49, 112.33,118.46, 118. 63, 121.09, 121. 29, 123. 67,
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126.91,128.00, 129. 12, 129. 80, 131. 55, 135. 74, 144.27, 164. 84, 165.30; HRMS ( ESI-MS ) it & {&
C, H,,BrNO,[ M + H] * :428. 0492 , S2lj{f 428. 0500,

S-[ (3-MIEIE ) A-fl L I AL ] 2, 2-— HT -1, 3-— i 4, 6- 7 (41) ). # fa [# &, IR (KBr),
o/cm”' 3410, 3326, 3071,3007,2901,2872, 1781, 1743, 1603, 1518, 1353, 1302;' H NMR (400 MHz,
DMSO-d, ) ,8:1.63(s,3H),1.87(s,3H),5.45(d,J =4 Hz,1H),5.52(s,1H),6.90(t,J =8 Hz,1H) ,
7.06(t,J =8 Hz,1H) ,7.19(t,J =8 Hz,2H) ,7.38(d,J =8 Hz,1H),7.58(d,J =8 Hz,2H) ,8.12(d,J =
8 Hz,2H) ,11.13(s,1H,NH) ,

5-[ (3-MjIWERL) 3L L ]2 2- B JL1 3- i 4 6- i (4m) . # [H f&, IR (KBr) ,
o/cm ' ;3434 ,3078,3003,2872, 1772, 1743, 1574 ,1524 ,1347,1301 ;' H NMR (400 MHz, DMSO-dy ) , 8
1.63(s,3H),1.87(s,3H),5.46(d,J =4 Hz,1H) ,5.54(d,J =4 Hz,1H) ,6.90(t,J =8 Hz,1H) ,7.06(t,
J=8 Hz,1H) ,7.22 ~7.25(m,2H),7.39(d,J =8 Hz,1H) ,7.53(t,/ =8 Hz,1H),7.80(d,J =8 Hz,
1H),8.05(d,J=8 Hz,1H) ,8.24(s,1H) ,11.13(s,1H,NH) ,

S-[ (3-M3[ M ) 4-J 4 H ]2, 2- W -1, 3- B e 4, 6- i (4n) . (1 8 E K, IR (KBr),
o/cm ™" :3406,3069,3009,2892,1754,1592,1502,1396,1307 ;' H NMR (400 MHz, DMSO-d, ) ,5:1.57 (s,
3H),1.83(s,3H),5.26(s,1H) ,5.41(s,1H) ,6.87(t,J =8 Hz,1H),7.04(t,J =8 Hz,3H),7.16 ~7.21
(m,2H),7.33 ~7.38(m,3H),11.03 (s, 1H,NH) ;" C NMR (100 MHz, DMSO-d, ), §:26.63,27. 68,
51.66, 104.99, 111.43, 113.07, 114.23, 114.44, 118.50, 121. 17, 123.74, 126. 88, 130. 78, 130. 86,
135.82,137.30, 159.57, 161. 98, 164. 88, 165. 45; HRMS ( ESI-MS ) i} & {& C,,H,,FNO, [M + H]*.
368. 1293, sZii{E 368. 1302,

S-[ (3-MB|EL ) 21 JL P L ]2, 2- 1 361, 3- W k4, 6- il (4o) ). {1 €6 [ {A, IR (KBr),
o/cm ™" :3387,3059,2973,2901,2867, 1766, 1723 ,1543 , 1454 ,1306;' H NMR (400 MHz, DMSO-d, ) ,8:
0.68(d,/=8 Hz,3H),1.13(d,/=8 Hz,6H) ,1.65(s,3H) ,2.59 ~2.68(m,1H) ,3.51(dd,J=4,8 Hz,
1H),4.50(d,J =4 Hz,1H) ,6.94(t,J =8 Hz,1H) ,7.02 ~7.06(m,2H) ,7.30(d,J =8 Hz,1H) ,7.50(d,
J=8 Hz,1H) ,10.95(s,1H)

5-[3-(1-FP HLIG| W ) 8 T ]2, 2- 1 -1, 3- "I b4, 6- i (4r) - P05 (8 B f& ., IR (KBr),
o/cm ' :3077,3054,2931,2873,1778,1753,1572,1480,1389,1319,1285 ;' H NMR (400 MHz,DMSO-d, ) ,
8:1.55(s,3H),1.82(s,3H),3.79(s,3H),5.24(d,J =4 Hz,1H) ,5.41(d,J =4 Hz,1H) ,6.91(t,J =
8 Hz,1H) ,7.10(t,J =8 Hz,1H),7.17 ~7.25(m,5H) ,7.31(d,J =8 Hz,2H) ,7.36(d,J =8 Hz,1H) ;
“C NMR( 100 MHz,DMSO-d ) ,5:26. 64,27. 68,32. 44 ,51.65,104. 98 ,109.59,112.53,118.59,118.70,
121.22,126.28,127.38,127.73,128.28,128.80,136. 16,141. 09,164. 96,165. 35 ; HRMS ( ESI-MS ) 314
{HC,H,,NO,[M + H] " .364. 1543 5Zi{H 364. 1540,

5-[3-(1-H 0] I ) A BE 8 F L ]2, 2- T W 13- A4 6- T (4s) - BB E AL IR
(KBr) ,cr/cm'1 ;3067,3010,2941,2881,1779,1743,1591,1514,1350,1321,1204;'H NMR (400 MHz,
DMSO-dy) ,5:1.64(s,3H),1.87(s,3H),3.81(s,3H),5.45(d,J =4 Hz,1H) ,5.50(d,J =4 Hz,1H),
6.94(t,J=8 Hz,1H) ,7.13 ~7.19(m,2H) ,7.25(d,J =8 Hz,1H) ,7.41(d,J =8 Hz,1H) ,7.59(d,J =
8 Hz,2H) ,8.11(d,J =8 Hz,2H) ;" C NMR (100 MHz,DMSO-d, ) ,5:26. 38 ,27. 67,32. 50,51. 44 ,106. 30,
109.76,111.23, 118. 62, 118. 87, 121. 50, 122.78, 127.27, 127.98, 130. 08, 136. 21, 145. 94, 149. 62,
164. 02,165. 03 ; HRMS ( ESI-MS) {1 &{HC,, H,, N,O, [ M + H] * :409. 1394, 5Z3ili{E 409. 1400,

2 ZiREWhE
2.1 REEGHL
LL0. 5 mmol IR 0. 5 mmol WIWEHI 0.5 mmol 4 [CFRI) = 4143 S MBI R B, 439 % 41

HE AT S A SR P ) 5 IO it B 55 R 386 2 L 25 SR s i), 25 3R I3 1 ZKAH R KH, PO, mT i 7
AR EAT | (FLS LA R P A BT 5 2 B, A By C0 2 I AR i, ™ ) i B2 AR 2 (3R 1, Entry 1) 5
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MIAE SR AT =200 SO0, A™ A Bl iy , 00 L™ A= B9 B @ DTHE i U8 5 AN ik — 2B P 4, {5 SO0z
ARG TOKA AR (R 1, Entry 2) o B, LB R, 48 T JLAIR WA Lewis BRI Bronsted iR
XS EIRAME (35 1, Entries 3 ~10) , BRAE A5 14 X5 F AR SR AS I, A J LR AR, Cu( OAce) ,
FIKH, PO, (EABCR B4y (32 1, Entry 2 F1 Entry 3) o AT % T 5 KH, PO, LRI KHSO, FIK, HPO,
AL RICR , (o FHKHSO, B S 1A 38748 BRAT (2 W 0, A = D000 A i, BRI m] R AR R B 7E &
WEh i (2 1, Entry 9) 5 LIK, HPO, AL 7 4 R IR (35 1, Enty 10) o KH, PO, JR 5 1% ik
P, DR, e S WAL R] , S AR 2% 0 I R B I T X6 B R (5206 (3 1, Entries 11 ~14)
SRR, ARV 20 °C T RS , BN 25 R A W] R G AR S W ELEE R 0 °C 7 Y
FERARRREIL I W 5 e SN 8] 0 6 b, 4666 S5 7 I [ 2 {6 7= AR AR . DA S Bt S b o 5 1 7= ) 1)
4, 2 Al R G0 O S 5, S B 1) BRI AR PR A 7K T e A ) v e 1, i
e OGP (R 1, Entry 15) o JAHRER 5 R P £ 155 7K A LU 510 R 7 00 A A BEOXE B B 532 i) (. 3%, 18 KUK
(4 B8] AT T BR B 3 5% (B R 0 AR R, 48 w8 S A9 LU B Rl B e D B A RE o ARSI T, B 10%
KH, PO, gL, 2. 5 mL L BRI 0.5 mL /KAR A S B4 3, BORE 6 b Jis, 749y 147 AR 15 51 88% (£ 1,
Entry 15) o /] 1.7 mL ZE#H 0. 3 mL /KAES SO 0T, 7= R gt — 24 i, 1851 93% (3£ 1, Entry 18) ¢

x1 XHE GIRMERBH=ZHS REZHRFE
Table 1 Screening of reaction conditions for the multicomponent

addition of benzaldehyde, indole and Meldrum's acid

Entry® Catalyst Solvent Solvent/mL Temperature/ °C Time/h Yield’ /%
1 KH, PO, H,0 3.0 20 6 70
2 KH, PO, C,H;0H 3.0 20 6 80
3 Cu(OAc), C,Hs0H 3.0 20 6 79
4 CuS0O,4 +5H,0 C,H;0H 3.0 20 6 62
5 ZnCl, C,H;0H 3.0 20 6 68
6 HOAc C,H;OH 3.0 20 6 68
7 CICH, COOH C,H;0H 3.0 20 6 77
8 TsOH C,H;OH 3.0 20 6 trace
9 KHSO, C,HsO0H 3.0 20 6 trace
10 K, HPO, C,H;0H 3.0 20 6 71
11 KH, PO, C,H;0H 3.0 30 6 78
12 KH, PO, C,H;0H 3.0 0 6 55
13 KH, PO, C,H;0H 3.0 20 8 80
14 KH, PO, C,H;0H 3.0 20 3 64
15 KH, PO, C,H;0H + H,0 2.5+0.5 20 6 88
16 KH, PO, C,H;0H + H,0 2.0+1.0 20 6 85
17 KH, PO, C,Hs0H + H,0 1.0+2.0 20 6 83
18 KH, PO, C,H;0H + H,0 1.7+0.3 20 6 93
19 KH, PO, C,H;0H + H,0 1.25+0.25 20 6 87

20¢ KH, PO, C,H;0H + H,0 1.7+0.3 20 6 86
214 KH, PO, C,Hs;0H + H,0 1.7+0.3 20 6 93
22¢ KH, PO, C,H;0H + H,0 1.7+0.3 20 6 96

a. The reactions were carried out with benzaldehyde/indole/Meldrum’s acid (0. 5 mmol/0. 5 mmol/0. 5 mmol) and 10 mol% catalyst;
b. isolated yield; ¢. KH,PO, 8% molar fraction; d. KH,PO, 15% molar fraction; e. benzaldehyde 0.55 mmol.

HRJE, 55 T AT B PR RSN JEORE B MR HE S BN 52 (5% 1, Entries 20 ~22) , & B34 i
PFI TR R A, R AR T 8% I, R IR E 86% 5 ML 3 Bl ISURIA Mk LN A B4 F
I 0. 55 mmol [N, 4 AT ik 96% (3% 1, Entry 22) , jE— iAW A T AL, 7= R AR AN R 25
R B A BN A5 A - DL 1.7 mL A ZEEAN 0. 3 mL KA R A i, 10% KH, PO, AL, B 5]
WA IRER I B Z EE D 1 111, SOV EE D 20 °C, ML ] 6 h
2.2 REZHIERMERT

TERRE B e OB PE B R EAL 7] KH, PO, BB VR, REEHEE T AR (9 s[5 22 FRIR 1Y
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S EE RO o R TR RN A A ()BS85 M A DR Dy A T B O P AR, DRLR A B
%) 10 hy NF 2 AIF ), REH05 A RENUR] S 5 =20 73 SO, I DA R A5 0 ISeRA5 206 ) B A
TR 7/ SN | W VS QIAER o A TR 200 - o S ey QI L g a1 ey A 5 A T PN SR S O S = B U
TR 6T 7 [ A7 b 325 A7 58 R P, BBCA RS AT B 52 1y 3 PR 8, B D 5, P e s ik 98 % 1 96% (3 2,
Entry 12, Entry 13) o H1 T 59 R BR L FRE T AL, BT L IRORC 9 248 BT 2 5 19 SO i AC 58 B A1
TSR A AT . D\ [N KT, &7 B ) 2 PP %) S I 5 e — RO T A T R, A ) 2-8 R
PR \2-V5L 4 2 - A P B SR 5 A W P R AT 1 D P R B I 1) v 2= 2 B2 PRI, {EL T RE 2 F
TS [ B AR 107 A U A T R B PRI (3 2, Entry 9) |, B R ME DL AR R o (HASE R Y 2
T G TR 2- YRR Y AN R AR AR S SN, (H 2- FE AR RE O FH ) S5 g 45 SR 55 AR AT ) 2 W i A
(K 2,Entry 6) o F5—J5 18, 575 B WEAH LU R D5 I B i PR 22 , S 3 JE 18, SE K B L ][] 1) 48 h,
PERARIBAS T HAR R AR Z b 5 T Y S LTS PR PG T8 T 18 (4% 2, Entry 15, Entry 16) , 405[ D¢
U4 BRI, SO TG PR AR, 5 22 DR A4 Y T B0 i A P TS IS 7 7 ) ) 4 B 0 7 R 1A
FITF&A (3% 2, Entry 18, Entry 19)

R2 HEUEKRHNERDYT R
Table 2 Scope of substrate for the synthesis of product 4

Entry® R! R? Product Yield"/% mp/C

1 CoHs H 4a 96 145 ~ 147 (140 ~1421%81)
2 4-MeC4H, H 4b 83 137 ~139(180 ~183/%1)
3 3-MeCgH, H 4c 48 115 ~117

4 4-MeOC4H, H 4d 60 125 ~127

5 3-MeOCgH, H de 91 139 ~ 141

6 2-MeOC4H, H af 95 160 ~ 162

7 4-CIC4H, H 4g 88 134 ~136(131 ~133(28))
8 3-CIC4H, H 4h 90 138 ~ 139 (viscous liquid!??))
9¢ 2-CIC¢H, H 4i 69 134 ~ 136

10 4-BrC4H, H 4 78 142 ~ 144

11 3-BrC4H, H 4k 73 138 ~ 141

12 4-NO,C¢H, H 4] 98 145 ~ 147 (142 ~ 144281
13 3-NO,C4H, H 4m 96 157 ~159(157 ~ 1591281
14¢ 4-FC4H, H 4n 82 133 ~ 135
15¢ (CH;),CH H 40 53 130 ~132(131 ~ 132137
16 CH;(CH,), H 4p trace -

17 CH; (CH, )5 H 4q trace -
18¢ C¢Hs CH, 4r 89 152 ~153
19¢ 4-NO, C¢H, CH, 4s 90 143 ~ 145

a. The reactions were carried out with aldehyde/indole/Meldrum's acid (0. 55 mmol :0.5 mmol ;0.5 mmol) in 1.7 mL EtOH and 0. 3 mL. H, O

at 20 °C for 10 h; b. isolated yield; c. isolated yield after recrystallization.
+ >IN
3 45 ik

VAR WL A TR — B D AT K TR G B T R 2E B B A 28 ] LA B PR e e s [
A IRIR I =21 734 6 VL o AR SCRGERIE 46 T AR Y IE B SO 1, 45 B 1 — & 81 S-[ (3-m| Wkt ) 55
Ik ]-2,2- -1 ,3- T e4 ,6- M3 W o T i B R B0 U B 28 A Il A AR AR 7R R4 2
1% ER I AT B — 2L PR Al A PR B AR A T A, i R LA R e R T 4-HT R
REAN 4- AR T RES 5 ROV, B 1 B-HUmImERAL S M1 & & 12
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Potassium Dihydrogen Phosphate Catalyzed Yonemitsu
Condensation for Synthesis of 5-[ ( Indol-3-yl) -arylmethyl | -
2 ,2-dimethyl-1 ,3-dioxane- 4 ,6-dione Derivatives

LYU Chengwei” , LIU Yanhang, WANG Jiajing, ZHOU Xiaoxia
(Shcool of Chemisiry and Chemical Engineering ,Liaoning Normal University ,Dalian ,Liaoning 116029 ,China )

Abstract A simple and efficient procedure for the preparation of 5-[ (indol-3-yl) -arylmethyl ] -2 ,2-dimethyl-
1,3-dioxane-4, 6-dione derivatives has been developed through the Yonemitsu condensation of indole with
Meldrum’s acid and aldehyde in the mixed solvent of ethanol and water at room temperature using KH, PO, as
an inexpensive, commercially available, and efficient catalyst. The crystal structure of compound 40 was
confirmed by X-ray diffraction. This method has the advantages of mild reaction conditions, tolerance to
diverse functional groups such as 4-methyl benzaldehyde and 4-methoxy benzaldehyde, and good to excellent
yields(48% ~98% ). Furthermore, some of the products can be facilely obtained by vacuum filtration without
further purification. This strategy provides an alternative approach for easy access to useful synthetic B-indole
derivatives.

Keywords three-component reaction; Yonemitsu condensation; potassium dihydrogen phosphate; 8-indole

derivatives ; synthesis
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