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R,= H, 3-OMe, 5-OMe, 5 -Cl, 5-Br
K R2: COzEt, COPh, CN, COMC
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Solvent-free
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RM 193615 o 90 32, zlsel 31 03l b oy ylogS oliitie st STy S (slowd Y S5

dh’ao))ﬁ‘)é Silw s Sl a3 us b ady ) cadbls 9

il sl gla M bobro b Sgiw 8,5 glog,S ;| adel Cawsday
W oolatwl VY Cond 4 55

Lod g1 31 B 9 b sosld
() a3 F Jgaa) WS 52,5- ¥ (3098 ~YH-guuS1 Y- !
HNMR (CDCls), 8(ppm), 1.46(t, 3H), 4.48(q, 2H),
7.39(m, 2H), 7.70(m, 2H), 8.56(s, 1H). BCNMR
(CDCls), 8(ppm), 14.62, 62.39, 117.22, 118.36, 118.99,
125.18, 129.84, 134.65, 148.78, 155.65, 157.00, 163.51.
MS (El): 218(M+, 35), 173(98), 146(100), 118(20),
89(33).

(¥ G5, & Jgao) M 32,5 -Y~ (09,5 ~YH-guS1-Y~ Ui
IHNMR (CDCls), 8(ppm), 4.00(s, 3H), 7.39(m, 2H),
7.70(m, 2H), 8.52(s, 1H). CNMR (CDCls), 3(ppm),
53.29, 117.24, 118.31, 118.49, 125.27, 129.94, 134.83,
149.42, 155.70, 157.05, 164.15.

(¥ i, O Jgoa) gl r09,5 -YH-Jdg -

IHNMR (CDCl3), 3 (ppm), 7.38 (t, 1H), 7.4 (d, 1H),

751 (t, 2H), 7.62-7.70 (m, 3H), 7.92(d, 2H), 8.10 (s,

1H).BCNMR (CDCl3), 8 (ppm), 117.32, 118.66, 12531,

127.65, 128.97, 129.56, 129.96, 133.91, 134.11, 136.77,

14551, 155.25, 158.68, 191.94. MS (EI): 250(M+, 98),
221(71), 173(34), 105(100), 77(86).

(F 2y F Jgaa) Ja jiige SV (09,8 ~TH-gusT-¥
IHNMR (CDCls), & (ppm), 7.45(t, 2H), 7.67(d, 1H),
7.77 (t, 1H), 8.32(s, 1H).*CNMR (CDCls), & (ppm),
103.77, 113.96, 117.56, 117.89, 129.15, 129.73, 136.00,
152.29, 155.02, 156.88. MS (EI): 171(M+, 100), 143(97),
115(37), 88(21), 63(15).

i it olS3 ) (IR ) JgSlpn il (slo il
owibsjy slacab b odlaiwl Shimadzu IR-470 F,w 4,8
BRUKER ol5iwd Lawsi (3,5 5 ofgpkd diwd yuublise
5 CDCly o M= I .l o 43 SDRX-500 AVANCE
ouiblise i) (65 i > SN (lgis 4 DMSO-d6
ol 045 03latw] dwn
Jlo g uisSIl olKiwd 3l oolitw) b acuSy wgd (slaalass
o e b oS Sud e Ve b
GC-MS (El),70ev, HP6890 Column: HP-5 (30m x
o> b S gly 0.25mm x0.2uml MSD: HP5793)
gy 3 &yl OB Glp 85 5 ool 5)50 S 5
IS BB ol b oliiulef] gy olfiws Jl 28Ty bybee o
B opl p ead eolaiwl cundUS .0l edlaiwl (ETHOS MR)
XRF 5JU1 5 0l oo Mgiin ConS'er cunnS g5 5l iojy
sl 4335 ploxl BRUKER S4 EXPLORER oliws bawgs )
o odlil CunBlS XRF 3JUT 5l ool cowd ay (slovasess

il 005 03591 V Jgd> 4
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Lgle s 03y9] 3 calgish MolS jgo 0 9 00l bgle
zoos gyl Gl cod g Jdte pin S e G2
I R S e I e
285 )3 iyl 390 (TLC) STb Y (S5 5lag S Lawgs STy
g od ALl wliwl sl (uSly bglsee 4 ((2STy (LY 5l g
o0 Bl bglte w9 o o )3 J dlge oolos b 05 03j0m

(1) Indian gibbsite bauxite

R = cole
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RM Caud 518 XRF 30012 Jgin

/ Contaminates Fe,0s AlLO; SiO, Na,O TiO, CaO ZrO, \
Content (W%) 25.13 19.51 18.5 11.04 3.79 3.06 0.45
Contaminates K0 MgO MnO SO3 Cl P,Os LOI®

\ Content (W%) 0.39 0.22 0.07 1.23 0.33 0.27 16.01 j

a) Loss on ignition

(DMSO-ds), 8(ppm), 30.0, 118.2, 119.6, 125.4, 128.6,
129.5, 133.8, 145.7, 153.2, 158.0, 195.0.

(V8 cud, o Jga) s yiuigs yS—Y= (3098 — Y H-guS1-Y—g I

IHNMR (DMSO-de), 7.55 (d, 1H), 7.82 (m, 1H), 7.89

(d, 1H), 8.85(s, 1H).3C NMR (DMSO-ds), 8(ppm), 103.2,
1142, 118.6, 118.9, 128.7, 129.6, 134.5, 152.2, 152.6, 156.7.

Y Jgde) WS g2 SV (309,5 ~YH- g1 —Y- 909 15— !
(Y cis,
IHNMR (CDCI3), &(ppm),1.45(t, 3H), 4.46(q, 2H),
7.30(s, 1H), 7.76 (d, 1H), 7.78 (d, 1H), 8.47 (s, 1H).
BCNMR (CDCls), 8(ppm), 14.63, 62.67, 117.79, 118.98,
119.76, 119.90, 131.95, 137.38, 147.49, 154.38, 156.43,
163.09. MS (EI): 296(M+, 45), 253(76), 224(100),
196(25), 167(25), 88(36), 55(47).

(VA Cudy O Jgaar) (39l (309,58 ~YH-g0g 55— g 3i-¥
IHNMR (CDCI3), 8(ppm),7.41 (m, 1H), 7.52 (m, 2H),
7.68 (t, LH), 7.78 (m, 2H), 7.91 (m, 2H), 8.02 (s, 1H).

& Jga) SS9 ,S-Y— 009 S[fl g5 —YH-guS1 Y- L1

(Y‘ ‘-éib)

IHNMR (CDCI3), 8(ppm),1.45 (t, 3H), 4.44 (g, 2H),

7.43 (d, 1H), 7.61 (m, 1H), 7.72 (m, 1H), 7.92 (m, 1H),
8.12 (d, 1H), 8.32 (d, 1H), 9.29 (s, 1H).

(VY a3, & Jgae) ogh Y- o9 STl 952 -YH-Jsbg 5u-Y
IHNMR (CDCI3), 8(ppm), 7.57 (m, 3H), 7.64 (d, 2H),
7.72 (m, 1H), 7.95 (m, 3H), 8.12 (d, 1H), 8.25 (d, 1H),
8.93 (s, 1H).

RM Cund B85 030 3 5

Ul p0td (e ¥ g ladons jl &S 4555 e
o 6 istnr 2y 5 oIS bl gl 005 Jlb RM
Sl Jld anld plbol ol pls il oo oais Jlb connBlS &
sl (53908 ol (slodns 4 b Cusd (gl S (9,
Celu Ve i 4 dbgye CundblS (il Jd pbul (ol

\A4

(O Gud, F Jous) Y- cyogyS —YH-guaST—¥— Jinal-¥
IHNMR (DMSO-ds), 3 (ppm), 2.58 (s, 3H),7.45 (t,
1H), 7.48 (d, 1H), 7.75 (t, 1H), 7.94 (d, 1H), 8.63 (s,
1H).CNMR (DMSO-ds), & (ppm), 30.4, 116.3, 118.2,
124.6, 125.0, 130.8, 134.5, 147.4, 154.6, 158.5, 195.1.

NS 3,5 Y p09,S ~YH-guS1 —¥— S gioF— ]

(5 o, ¥ Jguo)

IHNMR (CDCla), § (ppm), 1.46 (t, 3H), 3.86 (s, 3H),

441 (q, 2H), 7.01 (m, 1H), 7.27 (m, 2H), 8.45(s,

1H).3.CNMR’ (CDCls), 8(ppm), 14.2, 55.9, 61.8, 109.6,

110.7, 117.9, 118.5, 122.6, 148.3, 149.8, 156.5, 156.6,
163.2.

(A G2, o Jgoe) Jr gt SV~ (1098 ~VH-guS1 Y~ S gio-F

IHNMR (DMSO-ds), & (ppm), 3.82 (s, 3H), 7.30 (d,
1H), 7.39 (m, 1H), 7.45 (d, 1H), 8.83 (s, 1H).*CNMR
(DMSO-ds), & (ppm), 55.9, 102.3, 111.4, 114.6, 117.6,
118.1, 123.5, 148.5, 153.3, 156.0,156.7.

Y 53,5 F— 309,5 ~YH-guuS1 Y- S gio-h- Juil

(AR TR g PREY

'HNMR (CDCI3), 8(ppm), 1.45(t, 3H), 3.93 (s, 3H),

447 (q, 2H), 7.28(m, 3H), 854 (s, 1H). “CNMR

(CDCI3), 3(ppm), 14.25, 55.71, 61.40, 114.86, 118.91,

120.60, 124.80, 126.90, 128.62, 145.63, 146.75, 157.52,
191.38.

(V) o, o Jgia) igh-T-r09,8 ~VH- (S gio-A-Usbg ¥
'HNMR (CDCI3), 3(ppm), 4.03(s, 3H), 7.23 (t, 2H),
7.30 (d, 1H), 7.51 (t, 2H), 7.65 (t, 1H), 7.91(d, 2H), 8.10
(s, 1H). ®CNMR (CDCly), &(ppm), 56.78, 115.66,
119.21, 120.80, 125.30, 127.67, 129.02, 130.05, 134.25,
136.59, 144.87, 146.10, 147.65, 158.36, 192.18. MS (EI):
280(M-+ 80), 265(20), 251(35), 105(100), 77(70).

(VF ua) F Jgaa) (y9h-T- (09,5 - Y H-g 55— Juiwl-¥*
IHNMR (DMSO-de), 3(ppm), 2.53 (s, 3H), 7.51 (d,
1H), 7.75 (m, 1H), 8.05 (m, 1H), 8.55 (s, 1H). 3CNMR

AR = ool
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/Entry Catalyst Activation Conditions Heating Conditions Amount of Catalyst(g) Time(min) Yield(%) h
) Inactivated RM r.t. A\ We oo | e
Y Inactivated RM r.t. Y N 2 —
Y Inactivated RM r.t. ¥ A% K I —
¥ Activated RM at 100°C for 10 h rt. ¥ We trace
b Activated RM at 100°C for 10 h rt. ¥ e trace
5 Activated RM at 100°C for 10 h 80°C(at oven) Y VY- YA
Y Inactivated RM MW/(1000W) Y VO Yy
A Activated RM at 100°C for 10 h MW(600W) Y A Yo
a Activated RM at 100°C for 10 h MW/(600W) Y Ve ¥o
Ve Activated RM at 100°C for 10 h MW/(800W) Y Ve 5o
AR Activated RM at 100°C for 10 h MW(800W) Y VO SA
Y Activated RM at 100°C for 10 h MW(1000W) Y I 50
W Activated RM at 100°C for 10 h MW(1000W) Y Ve \ax
VY Activated RM at 100°C for 10 h MW(1000W) Y Ve A, AF AT, AY?
VO Activated RM at 100°C for 10 h MW/(1000W) ¥ Ve \A)
\Vd Activated RM at 100°C for 10 h MW(1000W) Y VO N
\_ Y Activated RM at 100°C for 10 h MW(1200W) Y Ve AY )

a) Catalyst was used over four runs

slayliie b olag] Maes ublie wilgsy g (Mg gy
[FAFF] ol a3 )5 plool ale (slagio )3 ond 3L

B slogS g i1y Swolydg0 3 (w5
51 oyl eMbl S’ gl 059 ) pise cpl
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