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Table 2
KHSO, Catalyzed Open-Chained 1,3-Dicarbonyl Compounds

Entry ArCHO R2 Yield(%) Mp(°C)
A [a] B [b] C[c] Found Reported

4a C¢HsCHO OFEt 95 94 78 202-203 202-203 [20]
4b 2-CIC{H,CHO OFEt 91 - 51 215-217 215-218 [13]
4c 3,4-OCH,OCcH3CHO  OFEt 90 - 49 186-187 187-188 [20]
4d 4-NO,C¢H4CHO OEt 92 91 58 207-208 207-208.5 [20
4e 4-NMe,CcH,CHO OFEt 86 - - 257-258 256-257 [20]
4f 2-OHCzH,CHO OEt 86 - 19 202-203 201-203 [20]
4g 2,4-(Cl),-CcgH;CHO OEt 91 - 69 248-250 249-250 [20]
4h 4-CICcH4,CHO OFEt 93 92 56 214-215 213-215[20]
4i 4-OHC¢H,CHO OFEt 87 - 67 228-230 227-229 [20]
4j 4-NO,CgH4CHO Me 91 - - 227-229 230 [15]
4k 4-OCH;C¢H,CHO Me 91 - - 165-168 168-170 [15]
41 4-NO,C¢H,CHO OMe 93 92 41 237-238 235-237[12]
4m 4-OCH;3C¢H4CHO OMe 90 87 28 193-196 192-194 [12]
4n 4-CICsH,CHO OMe 95 95 56 206-208 204-207 [12]
40 4-FC¢H,CHO OMe 87 88 - 193-195 192-194 [15]
4p 2-NO,C¢H4CHO OMe 90 - - 280-282 280-282 [23]
4q 2-NO,-5-C1-CcH3CHO  OMe 89 - - 290-292 290-292 [23]
4r CH;CH,CH,CHO OEt 85 - 15 152-153 152-154 [20]
4s (CH3),CHCHO OEt 86 - 10 172-174 170-172 [20]
4t Furfural OEt 85 - - 205 203-205 [18]

13 3 Table 1:

Table 1 Synthesis of dihydropyrimidinone derivatives
M.p. (C)
Entry R R? Time (min) Yield (%)
Found Reported

4a 3,4-0CH,0C¢H; OEt 5 93 186—187 187—188%
4b 2-CIC¢H, OEt 4 91 215—217 215—2188
dc CsHs OEt 5 97 202—203 202—204%
4d 4-NO,CsHy OEt 3 89 207—208 207—208.5"2
de 4-NMe,CsH, OEt 6 89 257—258 256—257%
4qf 2-OHC¢H, OEt 7 86 202—203 201—203%
4g 2,4-Cl,CsH, OEt 3 92 248—250 249—250%
4h 4-CICgH, OEt 3 98 214—215 213—2152
4i 4-OHCgH,4 OEt 6 89 228—210 2272292
4j 4-NO,CeH, Me 3 922 227—229 23016

4K 4-0CH,CsH, Me 6 93 165—168 166—168'6
41 2-NO,-5-CIC¢H;3 OMe 5 90 290—292 -

4m 4-NO,CsH, OMe 3 92 237—238 235—23712
4n 4-OCH3CgHy OMe 6 94 193—196 192—194'2
40 4-ClCgH, OMe 3 98 206—208 204—207"2
4p 4-FC4H,4 OMe 3 92 193—195 192—19416
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£ 1 Table 2 1] 4f

4-(2-Hydroxylphenyl)-5-ethoxycarbonyl-6-methy-3,4-dihydro-
pyrimidin-2(1H)-one (4f).

This compound was obtained as a solid: mp 202-203 °C (Lit. [20]
201-203°C). 'H NMR (400 MHz, DMSO-dg): 8 9.33 (s, 1H), 8.20
(d, J/=8.4 Hz, 2H), 7.87 (s, 1H), 7.49 (d, /J=8.4 Hz, 2H), 5.26 (d,
J=3.2 Hz, 1H), 3.97 (q, J/=7.2 Hz, 2H), 2.26 (s, 3H), 1.08 (t, J=7.2
Hz, 3H). IR (KBr): 3414, 3236, 3119, 2984, 1702, 1644 cm'1.

3 1 Table 2 H ] 4m

4-(4-Methoxyphenyl)-5-methoxycarbonyl-6-methyl-3,4-dihydro-
pyrimidin-2(1/-one (4m).

This compound was obtained as a solid: mp 193-196 °C(Lit.
[12] 192-194 °C). 1II NMR (400 MHz, DMSO-dg): & 9.19 (s,
1H), 7.69 (s, 1H), 7.14 (d, J=8.7 Hz, 2H), 6.88 (d, J=8.7 Hz, 2H),
5.09 (d, J=2.7 Hz, 1H), 3.72 (s, 3H), 3.52 (s, 3H), 2.24 (s, 3H). IR
(KBr): 3415, 3247, 3111, 2953, 1719, 1682 cm'L.

3 3 Table 1 H (1) 4f

4  'H NMR (DMSO-d¢) &: 9.33 (s, 1H), 8.20
(d, J=8.4 Hz, 2H), 7.87 (s, 1H), 7.49 (d, J=8.4
Hz, 2H), 5.26 (d, J=3.2 Hz, 1H), 3.97 (g, J=7.2
Hz, 2H), 2.26 (s, 3H), 1.08 (1, J=7.2 Hz, 3H); IR
(KBr) v: 3414, 3236, 3119, 2984, 1720, 1702, 1644,
1521 em~!.

183 3 Table 1 F1] 4n

4n 'H NMR (DMSO-dg) 6: 9.19 (s, 1H),
7.69 (s, 1H), 7.14 (d, J =8.7 Hz, 2H), 6.88 (d,
J =8.7 Hz, 2H), 5.09 (d, J=2.7 Hz, 1H), 3.72 (s,
3H), 3.52 (s, 3H), 2.24 (s, 3H); IR (KBr) v: 3415,
3247, 3111, 2953, 1719, 1682, 1512 em™!.

¥ X 4: Shujang Tu*, Fang Fang, Chunbao Miao, Hong Jiang, Daqing Shi and
Xiangshan Wang. One-pot synthesis of 3,4-dihydropyrimidin-2(1H)-ones using
cadmium sulfate as catalyst, Journal of Chemical Research, 2003, (9), 544-545. Ui#

H Hf 2003-02-25

W 5: Shujang Tu*, Fang Fang, Chunbao Miao, Hong Jiang, Youjian Feng, Daging
Shi and Xiangshan Wang. One-pot synthesis of 3,4-dihydropyrimidin-2(1H)-ones using
boric acid as catalyst, Tetrahedron Letters, 2003, 44(32), 6153-6155. Uf# H #i 2003-
02-10, DOI: 10.1016/50040-4039(03)01466-7
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One-pot synthesis of 3,4-dihydropyrimidin-2(1H)-ones using boric

acid as catalyst

Shujang Tu,* Fang Fang, Chunbao Miao, Hong Jiang, Youjian Feng, Daqing Shi and

Xiangshan Wang

W 4 ) Scheme 1:

W 4 1Y) Table 1:



Table 1 3CdS0,8H,0 catalysed synthesis of dihydro-
pyrimidinones

Entry Ar R Yield/% Mp/°C
A? B® Found Reported
4 Cehls OEt |94 | 78 202203  202-203
4b 2-CICgH, OEt 91 51 215-217 215-218"
4 340CHOCH, OFt |8 | 49 186-187 187-188"
ad 4-NO,CgH, OEt 89 58 207-208 207-208.5%
4 4NMeCH,  OR |8 | - 2572588  256-257°
#  20HCH, Ok |83 | 19 202203  201-203°
a9 24-CCoHls  OEt |92 | 69 248250  249-250°
ah  4CCH, OEt |94 | 56 214215 213215
5 S i #OHCH, ~ OFt |89 | & 228230  227-229%
4  4NOCH,  Me |92 - 227229  230%
HN, NH s 4OCHCH,  Me [83| - 165188 168-170%
ACHO + ¢ & o —CdSO:8ILO0 R I 4 4NOCH,  OMe |92 | 41 237238 235.237%
_J Howe NN,  4m  4OCHCH,  OMe [94| 28 193-196 1921947
. H an  4CCH, ~ OMe [92| 56 206208 2042077
' , . 40 4FCH, OMe |89 | - 19319  192-194'
4  2NOCH,  OMe [o1| - 280282 -
Scheme 1 4q  2-NO;5C-CH, OMe [s0| - 290292 -

W 5 HJ Scheme 1:

T J e, e
+ +
R H M R? H;N NH,  glacical acetic acid

1 2 3 4
3 5 1 Table 1:

Table 1. Boric acid catalyzed synthesis of dihydropyrimidinones

Entry R! R? Yield(%) Mp(°C)

A? B® Ce Found Reported
da CeHs OEt 97 94 78 202-203 202-203%°
db 2-CICH, OEt 93 - 51 215-217 215-218"

3,4-OCH,0C,H,4 OEt 90 - 49 186-187 187-188%
4d 4-NO,C4H, OEt 89 91 58 207-208 207-208.5%

4-NMe,CgH, OEt 86 - - 257-258 256-257%°
af 2-OHCgH, OEt 86 - 19 202-203 201-2032°
4g 2,4-(C1),-CH, OEt 94 - 69 248-250 249-25020
4h 4-CIC4H, OEt 93 92 56 214-215 213-215%°
4i 4-OHCGH, OEt 89 - 67 228-230 227-229%°
d4j 4-NO,C¢H, Me 92 - - 227-229 23015
4k 4-OCH,;C4H, Me 93 - - 165-168 168-170'3
41 4-NO,CH, OMe 92 92 41 237-238 235-23712
4m 4-OCH,C4H, OMe 94 87 28 193-196 192-194'2
4n 4-CIC4H, OMe 98 95 56 206-208 204-207"2
40 4-FCeH, OMe 89 88 - 193-195 19219412
4p 2-NO,CgH, OMe 95 - - 280-282 -
4q 2-NO,-5-CI-C¢H5 OMe 90 - - 290-292 -

W 4 1 dp 1 4q BIFRAEEAR

All the products (except 4p and 4q) are known compounds which
were characterised by m.p., IR, 'H NMR spectral data and elemental
analysis. Data of 4p: m.p. 280-282°C; IR (KBr): 3359, 3232, 3108,
2954, 1702, 1644, 1530 cm'!; ‘H NMR (DMSO-d,): 9.38 (br s, 1H,
NH), 8.12 (m, 2H, aromH), 7.91 (br s, 1H, NH), 7.63 (m, 2H,
aromH), 5.29 (d, 1H, J=3.06 Hz, CH), 3.53 (s, 3H, CH;0C0), 2.27
(s, 3H, CHj); Anal. Calc. for C;3H;3N:Os: C, 53.61; H, 4.50;
N, 14.43. Found: C, 53.56; H, 431; N, 14.40%. Data of 4q:
m.p. 290-292°C; IR _(KBr): 3359, 3233, 3119. 2953, 1703, 1644
1572, 1530 cm!; 'H NMR (DMSO- d,): 9.45 (br s, 1H, NH), 7.95
(s, 1H, aromH), 7.92 (br s, 1H, NH), 7.54 (m, 2H, aromH), 5.80

(d, 1H, /=2.70 Hz, CH), 3.39 (s, 3H, CH,0CO), 2.26 (s, 3, CH,);
Anal. Cale. for C-H,CIN.O.: C, 47.94; H, 3.71; N, 12.90. Found: C,

47.80; H, 3.52; N, 12.76%.

W5 dp 1 4q BIFRAEER

give the pure product. All products (except 4p and 4q) are
known compounds, characterized by mp, IR and 'H
NMR spectral data. 4p: mp 280-282°C; v,,.. (KBr) 3359,
3232, 3108, 2954, 1702, 1644, 1530 cm™"; 4, (400 MHz,
DMSO-d;) 9.38 (1H, br s, NH), 8.13-8.11 (2H, m,
aromH), 7.91 (1H, br s, NH), 7.66-7.61 (2H, m, aromH),
5.29 (1H, d, J=3.1 Hz, CH), 3.53 (3H, s, CH,0CO), 2.27
(3H, s, CH;). Anal. C3H ;N;0;. Caled: C, 53.61; H,
4.50; N, 14.43. Found: C, 53.56; H, 4.31; N, 14.40%. 4q:
mp 290-292°C; v, (KBr) 3359, 3233, 3119, 2953, 1703,

1644, 1572, 1530 cm™"; 6;; (400 MHz, DMSO-d,): 9.45
(1H, br s, NH), 7.95 (1H, s, aromH), 7.92 (1H, br s, NH),
7.62-7.45 (2H, m, aromH), 5.80 (1H, d, J=2.7 Hz, CH),
339 (3H, s, OCOCH,), 2.26 (3H, s, CH;). Anal.
C3;H,CIN;Os. Caled: C, 47.94; H, 3.71; N, 12.90.
Found: C, 47.80; H, 3.52; N, 12.76%.
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W 1 % Table 2:

Table 2
KHSO, Catalyzed Open-Chained 1,3-Dicarbonyl Compounds

Entry ArCHO R2 Yield(%) Mp(°C)
A [a] B [b] Clc] Found Reported

[4a | C¢H;CHO OEt 95 94 78 202-203 202-203 [20]
4b 2-CIC¢H,CHO OEt 91 - 51 215-217 215-218 [13]
4c 3.4-OCH,0C¢H3CHO | OEt 90 - 49 186-187 187-188 [20]
4d 4-NO,CgH4CHO OEt 92 91 58 207-208 207-208.5 [20]
4e 4-NMe,CcH4CHO OEt 86 - - 257-258 256-257 [20]
4f 2-OHC¢H,CHO OEt 86 - 19 202-203 201-203 [20]
4g 2.,4-(C1),-CcH3CHO OEt 91 - 69 248-250 249-250 [20]
4h 4-CIC(H4,CHO OEt 93 922 56 214-215 213-215[20]
4i 4-OHC¢H,CHO OEt 87 - 67 228-230 227-229 [20]
4j 4-NO,C¢H,CHO Me 91 - - 227-229 230 [15]
4k 4-OCH;C¢H,CHO Me 91 - - 165-168 168-170 [15]
41 4-NO,C¢H,CHO OMe 93 922 41 237-238 235-237 [12]
4m 4-OCH;C¢H4CHO OMe 920 87 28 193-196 192-194 [12]
4n 4-CIC¢gH,CHO OMe 95 95 56 206-208 204-207 [12]
40 4-FC¢H,CHO OMe 87 88 - 193-195 192-194 [15]
dp 2-NO,CgH4CHO OMe 920 - - 280-282 280-282 [23]
dq 2-NO,-5-C1-C¢H3;CHO | OMe 189 | - - 2900-292 290-292 [23]
dar CH;CH,CH,CHO OEt 85 - 15 152-153 152-154 [20]
4s (CH;),CHCHO OEt 86 - 10 172-174 170-172 [20]
4t Furfural OEt 85 - - 205 203-205 [18]

W 4 1 Table 1:

Table 1 3CdS0,-8H,0 catalysed synthesis of dihydro-
pyrimidinones

Entry Ar R Yield/% Mp/°C

Aa B* Found Reported
4a CgHs OEt 94 78 | 202-203 202-203"
4b 2-CICgH, OEt 91 51 | 215-217 215-2181
4c 3,4-0CH,0C4H, OEt 87 49 | 186-187 187-188"
4d 4-NO,CgH, OFEt |89| 58 |207-208| 207-2085%
e 4-NMe,CgH, OFt |86| - |257-258| 256-257™¢
4 2-0OHCgH, OFEt 83 19 | 202-203 201-203"¢
4g | | 2.4-(Ci-CeHs OEt |92| 69 |248-250| 249-250%
4h 4-CICgH, OFEt 94 56 | 214-215 213-215"
4i 4-OHCgH, OEt 89 67 | 228-230 227-229"
4 4-NO,CgH, Me 92| - |227-229 23015
4k 4-OCH,CqH, Me |93| - |185-188| 1681707
4 4-NO,CgH, OMe |92| 41 |237-238| 235-2377
4m| | 4-0CHCH. | OMe 94| 28 [193-198| 192-1947
4n 4-CICgH, OMe 92 56 | 206-208 | 204-207'2
4o 4-FCH, OMe (89| - |193-195| 192-194
4 2-NO,CeH, oMe |91| - |280-282 -
4q| | 2-NO,5-CI-CiH, | OMe 90| - |290-292 -
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4-(2-Nitrophenyl)-5-methoxycarbonyl-6-methyl-3.4-dihydro-
pyrimidin-2(1H)-one (4p).

This compound was obtained as a solid: mp 280-282 °C (Lit.
[23] 280-282 °C). 'H NMR (400 MHz, DMSO-dg): 6 9.38 (s,
1H), 8.13-8.11(m, 2H), 7.91 (s, 1H), 7.66-7.61 (m, 2H), 5.29 (d, - - ~ - .
J=3.1Hz, 1H), 3.53 (s, 3H), 2.27 (s, 3H). IR(KBr): 3539, 3232, Al the products (except 4p and 4q) are known compounds which
3108. 2954. 1702. 1644 cm-! — were characterised by m.p., IR, 'H NMR spectral data and elemental
* = : analysis. Data of 4p: m.p. 280-282°C; IR (KBr): 3359, 3232, 3108,
4-(2Nitro-5-chlorophenyl)-5-methoxy-carbonyl-6-methyl-3,4- 2954, 1702, 1644, 1530 cm; 'H NMR (DMSO-d,): 9.38 (br s, 1H,
dihydropyrimidin-2(1H)-one (4q). NH), 8.12 (m, 2H, aromH), 7.91 (br s, 1H, NH), 7.63 (m, 2H,
. ) ) oaan oy AromH), 5.29 (d, 1H, J=3.06 Hz, CH), 3.53 (s, 3H, CH;0C0), 2.27
This compotm‘d was obtained as a solid: m[f-)()--‘)Z C(Lit. (s 3H, CH,); Anal. Calc. for CsHsN;Os: C, 53.61; H, 4.50;
[23] 290-292 °C). 'H NMR (400MHz, DMSO-dg): d 9.45 (s, N, 14.43. Found: C, 53.56; H, 4.31; N, 14.40%. Data of 4q:

1H), 7.95 (s, 1H), 7.92 (s, 1H), 7.61-7.45 (m, 2H), 5.80 (d, /=2.7  m.p. 290-292°C; IR (KBr): 3359, 3233, 3119, 2953, 1703, 1644,
Hz, 1H), 3.39 (s, 3H), 2.26 (s, 3H). IR (KBr): 3359, 3233, 3119, 1572, 1530 cm’!; 'H NMR (DMSO- dy): 9.45 (br s, 1H, NH), 7.95
2953, 1703, 1644 cm'!. (s, 1H, aromH), 7.92 (br s, 1H, NH), 7.54 (m, 2H, aromH), 5.80

(d, 1H, J=2.70 Hz, CH), 3.39 (s, 3H, CH;0CO), 2.26 (s, 3H, CHs);
Anal. Calc. for C3H,CIN;04: C, 47.94; H, 3.71; N, 12.90. Found: C,
47.80; H, 3.52; N, 12.76%.
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e AR

pERAER  PRA »ERE —‘ %Mj\ﬁgﬂ AR
16
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W 6: Shujiang Tu*, Hai Wang, Jianqing Feng, Ailing Tang & Juncai Feng. A
Convenient synthesis of 2-amino-5,6,7,8-tetrahydro-5-oxo0-4-aryl-7,7-dimethyl-4 H-
benzo-[b]-pyran-3-ethylcarboylates under microwave irradiation, Synthetic
Communications, 2001, 31(17), 2663-2666. Y Ff& H I 2000-11-10,
DOI: 10.1081/SCC-100105394

W 7: BWIL, T, EEE, ERR, BRM. WMoEN T 2-2%%-5.,6,7,8-14
A-5-FM4-F5 57 [7- R R AH-ZRIE-[b]-ME IR -3-FR R TR IN A R, R K
(A RELEAR), 2001, 37(2), 267-268. Wiks H # 2000-10-30

e) WX 6 5RX 7 RTERKR, M—MHMH. ©B3C 6 MR 7 ENEL—
B, RAERI 6 FRAEHE, MidSL7&F. BRESFHUT.

W 6 N M Table 1 H11 7 Fliik &4 3a-3g:

. L ~0 ,Et
i microw ave irradiation | 2
ArCH=C —CO,Et + >
0 H,

0
1 2 3




Table 1. Syntheses of Compound 3 Under Microwave Irradiation

Time Isolated
Entry Ar (min) Yield (%)
3a CeHs 4 61
3b 2-CIC¢H,4 7 90
3c 4-CIC¢H,4 6 74
3d 3.4-OCH,OCgH; 8 61
3e 3,4-(OCH;),CeH3 8 87
3f 3-NO,C¢H, 7 81
3g 4-BrCgH, 6 77

W7 PR RO I A U T A S
0 A

CN 0
1 microwave  irradiation CO:Ex
ACH =C—COEr  + |
o ) NH,

1 2 3

A= C¢Hs 2-ClICgHas 4-Cl1Cs Hys 3, 4-(0OCH,0)CeH3
3 4 (CH;0),CeH3 30,NCgHay 4 BrCeHy

ATLVEH, W6 A 7 G RITE R, AR T ML E R

WL 6 NI IA -

5,5-Dimethyl-1,3-cyclohexanedione (5mmol) and B-amino-B-carb-
ethoxy styrene (5mmol) were thoroughly mixed with silica (2g) in an
agate mortar. The resulting fine power was transferred to a flask (50 mL)
connected with refluxing equipment. After irradiation of several minutes,
the reaction mixture was cooled to room temperature. The crude products
were purified by recrystallization from 95% EtOH or column chromato-
graphy to give (3).

W7 T SEER AR -

£ 50 mIL 5 #E JEEFE TIN5 mmol 75 W3 F 4 B BE, 5 mmol 5, 5- - Fi3E-1, 3-3F
T, 2 g TR, 78 0T G TRONOE I = 2R M Glas 4R 4 ~ 8 min, ¥ A0 5 H &0
Beidk 282 N R ] 95 Y0 S RFE 45 15 (3). 7% 61 % ~ 90%G, I 4 H 2 41
A Kz Wk TGRS P k.
beAR BT SC 6 H table 1 AR SC 7 HSRI Tk, AT LUE B FrE UL &1
PR YO 58 A — B

W 8: mR*, BT, RN, kG, AN SR T 2-E FE-3- i 5E-4-

75 -7, 7- 55 R -4H-5,6,7,8- DU A K H-[b] - I -3-F2 R LR 1) 6 il B ALK

22,2001, 21(7), 535-537. WiAE H 312000-10-30

f) WX 6 FLERBIUEWEBEXDHEB LT 8. B 6 58X 8 FHHLEW
——XM. ZRRXBRERTEA—R, BECERARSN, ZER3CHAAEN
MALEYIRIRESIE (m.p., 'THNMR, IR, Anal. Calcd.) 84—, ZZERE,
BA&SHmT .

B 1 ST £ PRI 3230



N
ArA('lIZ('< .
CO5Et
0

1 2

HOCH-CH;OHl
0 Ar
|
07 N,
3
3a; Ar=CeHs; 3b: Ar=2-CICgH,; 3c: Ar=4-CICH,;

3d; Ar=3,4-0CH,0CH; ; 3e: Ar=3,4-(OCH; );CeHy 3
M: Ar=3NOGHy;  3g:Ar=d4-BiCH,

ATLAE R, 8 E L & ¥)3a-3g 518 6. 7T 21k 5 13a-39 58 4 Xt M o
RSO ML EY, BB T EATRRAE S
W 6M3b: w8 H13b:

3b:m.p.166~ 168 C;™¥81%;'H NMR
(CDCLy) 8:0.99(s,3H,CH; ), 1.08(s,3H,CH,), 1. 12
(t,3H,J =7.11 Hz,CH,),2.19(m,2H,CH,) ,2.41(s,

3b: m.p. 166-168°C. IR (KBr, v, cm™"): 3400, 3300, 1680, 1654. 'HNMR 2H,CH;),4.01(q,2H, J = 7.12 Hz, CH,),5.00(s,
(CDCl3): 8 0.99 (s, 3H, CH3), 1.08 (s, 3H, CHa), 1.12 (t, J=7.11 Hz, 3H. 1H,CH),6.27 (brs, 2H, Ni,,), 7. 04 ~ 7. 32(m, 4H,

CH.), 2.19 (m, 2H, CH.), 241 (s, 2H, CH.), 4.01 (. J=7.12 Hz, 2H, CH2), 4411 T2 (KB) ». -1,

5.00 (s, 1H, CH), 6.27 (brs, 2H, NH,), 7.04-7.32 (m, 4H, ArH); Anal. calcd. AdH); IR(KBr) v: 3400, 3300, 1680, 1654 cm " ; Anal,
(%) for CayHyCINO,, C 63.91, H 5.90, N 3.72; found: C 63.80, H 6.12, N caled. for CoHppCINO, € 63,91, H 5.90,N 3.72; found
3.83. €63.80,H6.12,N 3.83,

i’BYGEPB‘g: VBY8¢'3Q:
3g:m.p.160~162 T;™F93%;'H NMR
{CDCLy) 8:0.99(s,3H,CH;),1.10(s,3H,CH;),1.16
(1,31, J=7.11 Hz,CH;) ,2.18(m,2H,CH,) ,2.42(s,

3g:m.p. 160—162°C. TR (KBr, v,cm™'): 3448, 3310, 1684, 1647. 'HNMR  2H,CH,),4.05(q,2H, J = 7.13 Hz, CH;), 4. 66(s,
(CDCLL): 6 0.99 (s, 3H, CH3), 1.10 (s, 3H, CH3), 1.16 (t, J=7.11Hz, 3H. 1H,CH),6.23(bms, 2H, NH;),7. 13 ~ 7. 34(m, 4H,

CH;). 2.18 (m. 2H, CH.), 242 (s, 2H, CH,), 4.05(q. J=7.13Hz, 2H, CHa).  , v ‘[n(KBy) v 01,

4.66 (s, 1H, CH), 6.23 (brs, 2H, NH,), 7.13-7.34 (m, 4H, ArH); Anal. calcd. JiIR(KBr) v: 3448, 3310, 1684, 1647 cm™"; Aral,
(%) for CayHa2BrNO,, € 57.15, H 5.27, N 3.33, found: C 57.00, H 5.38, N caled. for CyHyBrNO;:C 57.15,H 5.27,N 3.33; found
3.43. C 57.00,H 5.38,N 3.43,

W 9: Shu-Jiang Tu, Xu Deng, Ya-Yin Fang, Ya-Mei Guo, Miao Du*, Xiao-Hong
Liu. 2-amino-7,7-dimethyl-5-ox0-4-phenyl-5,6,7,8-tetra-hydro-4H-chromene-3-
carbonitrile, Acta Crystallographica Section E Structure Reports Online, 2001, E57,
0358-0359. fifr H #H2001-03-05, DOI: 10.1107/51600536801004755

w3 10: Shu-Jiang Tu*, Yuan Gao, Cheng Guo, Daging Shi, Zaisheng Lu. A
convenient synthesis of 2-amino-5,6,7,8-tetrahydro-5-oxo-4-aryl-7,7-dimethyl-4H-
benzo-b-pyran-3-carbonitrile under microwave irradiation, Synthetic Communications,
2002, 32(14), 2137-2141. hs H 1 2001-02-24, DOI: 10.1081/SCC-120005420
WIC 11 BRIL*, YU, R, 2F%, LK, £EE &5 BEENT
— R A R 2-E FE-3- U I -4- 95 5 -7,7- T L -5-401X-5,6,7,8- U A -4H- 2K I [b] it
W, AL, 2003, 23(5), 488-490. Wik H #12002-08-08

0) W10 & 1B EHPZEROOKAL, FFAEREERILR. B3C10F3afit

11 4aff] AR SR SCORGEIEESR, HRC10 F3afEa faEE
BHERHEYE T . Ig3C109 (21417])  References 5 CisHiN;OF2



M iZ R CisHisN202; #3109 a=11.3070(10), b=9.4750(10) AFIB =99.340(10)
JIBFES HRI10RZRL: #3010 & 119 wR2 (or wR) = 0.0961 51 f{10.096 1 )i
ZA20.102; B KB —SHEH & RERIC108H HHBIACOR T IR,
ERSCOMEIEE EE—8, WA NRIL10 & 11K REETER AR SCOKE
il P BFGRER . RS,

WML S 1 | BIER RS CGERIEd -
C18H13N202
M, = 29434
: Monetnk £2(¢ - Refncmn
[ ] b=9475(1) A Refinement on F?
He c=14919 2) A R[F? > 20(F?)] = 0.038
T B=9934(1)°  WR(F?)=0102

\/\ Y EI M2, — \ﬂ: ‘/\ A% E Mz - \ﬂ:‘

W10 3aff s AR KR (PP A& D). 1310 4alf) fn A4 E R (PP A1 i 1)) -
1.3 SiEEa o4

i K/ N0.56 mm < 0. 05 mm< 0. 40 mm [ B SHFE 5
4a, B T Siemens 247 P4 QG FT 00 b A7 S5 (0 25 R
6 Mo Ke (A= 0. 07103 nm) 4125, 7£.296(2) K T, BL w/
20 493777 A etk 3252 AMITH L SEAAISE AT L 2783 4
1942 AN F, 2> 40 (F )] TTA00IRT 55 4. 45 M i b7 Je 4% 15
5. X-ray crystallograph for 3a:{C3H;N;0, Mr=294.34, crystal, 0.56 x Siemens SHELXTL 2 7%, & 44 g5 b9 B B 45 i . 42 248
0.50 x 0.40mm, monoclinic, space group P2/c, T=296(2)K, a= Fourier 752 1% 3675 4 S AE SUE FAE KR N 180 1 92 44
LL307010). h=9.4750(10), c=149192)A, a=90, f=99.340(10), | OWHer T PR ANKT 5 whAR 2 B AR A N J7 18
y=90°, v=I571.13)A°, Z=4, MMoK «)=071073A, Dc= Fourier iy i3 2, 24 H A B H. R=0.0381, uwR=
1.240 Mg/m*, 0 =0.082mm™", F{000) =624, 3252 intensities, collected 0,091, w=1/| 62 (F.2)+ (0.0561P )zl . P=(F2+2F2)/

1.83" <6<25.00", RI(I>2a(1)) =0.0381 .‘\VRE =0.0961,5 = 1.021, largest
diff. peak and hole: 0.186 and —0.135¢ A~*. 3, S=1.021, (&6),,=00l.

TG T8 9. 10, 11 SR gE M raEiE . nTCLE H = R8T I SRR g 1)
Ksed—r. Hh, EEER ST ERELIF4a 5/ 1 3a, BB RIS H
T #3010,

B9 T d Ak 10 3a ik A W11 dafif ik A

B 1 3affisr 7 aHiEne

h) BARWIC115]H Ti#83010, ERCI1B A R ZBAMEE #3010, w311
510N FEEMAFE R RMEFER T ESEHEFERTHGEY. BRR
SCHFTA AL E VIR PR T PR =ANE 1-2%RZ 540, AR —F;
P B WS 7ML S YR RAEEE (mp, *HNMR, IR, Anal. Calcd.) 584 —3,
BIfE R IRMIAnal. Calcd (B £ ZAZE; W EEATIEEK, —BeXHAETH
—/MEEVIRREE, RAEKELEE—F, BIEERE R, w310
References SHFwWR2 = 0.0961, FEIL11HWR =0.0961, SEFR_EIXAN0.0961H]
BEBRER, ERENZRZ0.102. B EIREETTIRI, w311 X EPE
H®3C10. WX 11A A ERELEIEREESHEE, RIS EHT R
fEZ BN . BT,



WIOF S (D - WIL100 e B3
O Ar

e o= i}< (O
| ‘ | lation 0 NHZ

Ht NH
HaG o 3
WL B S N A ) WICL0E B 7 A 4
(0]
CN .
. < Table 1. The Synthesis of Compound 3 Under
ArCH=0 + + . o
N Microwave Irradiation
1 2 0 3 Time Isolated
Entry Ar (min) Yield (%)
O Ar
CN
HOCH,CH,OH 3a CeHs 2 91
EEEETr———— I 3b 2-BrCH, 2 92
9) NH, 3c 4-BI'C6H4 2 96
4 3d 2-O,NCgH,4 1.5 89
4a: Ar=CgHs der Ar=4-(CH;)NCgH, 3e 4-(CH3)2NC(,H4 4 90
4b: Ar=2-BrC,H, 4f: Ar=4-HOCH, 3f 4-HOCH, 4 89
4c: AT:4-BI'C“H4 4g: AJ'ZB-H()-4-L‘H3()(‘UH3 3g 3-HO-4-CH20C(,H3 3 92

4d: Ar=2-NO,CH,

AT AR B0 itk & (D) 218010811 f)3amk4a; 60109 fI4k-&¥3a-
g S 11H da-4g 2 SE 4 — 3 . XA S W =R LT AR, S XS Rk
Y RAEEIE IS S AN, 4. SRR, IR
FE AT LA A Pt AT P

W r10913Db: i’\illtfwb

b % 92%, m.p. 150~152 C; 'H NMR (CDCL) &

107 (s, 3H, CHy), 111 (s, 3H, LH;) 216~224 (m,

3b: M.p. 150-152°C. IR (KBr, v, em™'): 3394, 3282, 2197, 1649. 251, (i1y), 245 (s 2H. CHb), 4. 64 (s 2L NH:), 4.90 (s
'HNMR (CDCL): § 1.07 (s, 3H, CHy), 111 (s, 3H, CHy), 216-224 (M, 1y i, 7,03 =752 (my 4l AdD): IR (KBr) v 3394
2H. CH>), 2.45 (s. 2H, CH>), 4.64 (s, 2H, NH>), 4.90 (s. IH. CH), 7.03-7.52 ) .
(m, 4H, ArH); Anal. caled. (%) for C gH7BrNsO,, € 57.91, H 4.56, N 7.51; 3282 2197 1649 an " Amal. - caled for CisHpBN202: €

found: C 57.98, H 4.47. N 7.48. 57.91. H 4.56. N 7.51; fourd C 57.98. H 4. 47. N7 48.
13010 3f: w11 af,

4 752 88 %, m.p. 206~208 C; 'H NMR (CDCl) &
1.05 (s, 3H, CHy), 110 (s 3H, CHy)» 214 ~2.23 (m,
. 3f: M‘p‘ 206-208°C. IR (KBr, v, cm ‘): 3651, 3327, 3163, 2191, 1664. 2H, CHy), 2.43 (s 2H. CHz). 4.26 (s, IH, CH), 5.34 (s
‘HNMR(CDCI;): 6 1.05 (s, 3H.CH,\):‘I.IO(5. 3H, CH;), 2.14-2.23 (m, 2H, M, NH,). 672 ~7.08 Gm, 4H, Al IR (KBr) v 3327,
CH>), 2.43 (s, 2H, CHa), 4.26 (s, |H, CH), 5.34 (s, 2H. NH>), 6.72-7.03 (m, : .
4H, ArH); Anal. caled. (%) for CigH sN>Os, C 69.68, H 5.81, N 9.03; 3163 2191 1664 an " Anal. aled for CHigNo05: C 69,68,
found: C 69.72, H 5.90, N 9.00. H 5.81. N9.03 found C 69. 72, H5.90. N 9.00.
W3 12: Shu Jiang Tu*, Xiao Hong Liu, Heng Jun Ma, Da Qing Shi, Fang Liu.
Michael addition reaction without catalyst: The synthesis of 2-amino-5, 6, 7, 8-
tetrahydro-5-oxo-4-aryl-7,7-dimethyl-4H-benzo-b-pyran derivatives, Chinese

Chemical Letters, 2002, 13(5), 393-395. itk H 112001-07-17

W 13: Tu, Shu-Jiang (JEWIT)*, Miao, Chun-Bao (%:%), Gao, Yuan (=)8),
Feng, You-Jian (/& & fi), Feng, Jun-Cai ({%324%). Microwave-prompted Reaction of
Cinnamonitrile Derivatives with 5,5-Dimethyl-1,3-cyclohexanedione, Chinese Journal
of Chemistry, 2002, 20, 703-706. i# H #H2001-09-13

i) WXL HPRB OO REBEEERER KR, BIXI3PHEEER.
W 129 4a K 134K ik B 58 0o R B, B TEEPZERMEH;
W13 Ffk4 (WRiTable 193) MBI ANEREFH. EH L XMBitk



BN RAEEEE . BIC127 30/ SRS 50 SC 13 3 A, B
ZHMRIERIE (mp, 'HNMR, IR, Anal. Calcd.) ZZEARE., WIC13H46E
MamESiREL. EEA=E, —BBEBAE S, WAESKERFWR = 0.0961
BB RLZ0.102, BHILIRSCI3R PR BRI RE . BESHr T .

W ICORY S A KT - W13 fh k4 (HiTable 1413) 14k

Crystal data
CgH1sN205 D, =1240Mgm™>

M, = 29434 Mo Ka radiation Crystallographic parameter 3
Monoclinic, P2,/c Cell parameters from 25
a=11307 (1) A reflections Molecular fr:'"mda CISHISNZOZ
b=9475(1) A #=33151° Formula weight 204 34
c=14919(2) A p =008 mm™"' Crystal system monoclinic
B=9934 (1) T =296 (2) K P2./¢
vV =15771(3) A® Prism, colorless Space group ! )
Z=4 0.56 x 0.50 x 0.40 mm a (nm) 1.1307(1
X b (nm) 0.9475(1)
Data collection ¢ (nm) 1.492(2)
Bruker SMART 1000 diffract- Orax = 25.0 a (®)
ometer h=0—13 °
@ scans k=0-—11 B 99.340(1)
3252 measured reflections [=-17—=17 Y ()
2783 independent reflections 3 standard reflections V( nmj) 1.5771(3)
1942 reflections with 7 > 20(J) every 97 reflections z 4
Ry = 0.013 intensity decay: 2.7% D (g/ 3) 1
g/cm .240
Refinement A (Mo Ka) (nm) 0.071073
Refinement on F> w = U[e*(F,%) + (0.0561P)? p (mm~1) 0.082
RIE2 > 2a(F2)] = 0.038 where P = (F,” + 2F.%)/3 F(000) 624
(DIG) g = 0.001
A max S o
S=102 Apac=0.19¢ A7 6 () 1.83 1025.00
2783 reflections Apmin = —014e A7 Final R indi R =0.0381
208 parameters Extinction correction: SHELXIL97 k incices wR =0.0961
H atoms treated by a mixture of Extinction coefficient: 0.044 (3) *
independent and constrained Goodness-of fit 1.021
refinement _Largest difference peak and hole (e/nn?) 186 and — 135

W9 1 A W12 daf ik W13 4R

Figure 1 " Fig. 2 Crystal structure of 4,

W13 5 AR HIREL, WFig. 29 Fikgm 5 A4R4L &Y% R T Table 14 [#3,
MARA. L ETHmA AR 8 E, 1 LR B BRwRIE TS A RSN, HARR
BAE) 54—, AN C13d k4 (Table 17413) KB R, Bk
H 18 SO B

N PR — TR 8 5012 3b AR 313 3 Ak B AN R AE B

W12 3bfm kA W13 3k A

Fig. 1 Crystal structure of 3.



W12 3bI)FRAEH W13 3 FRAE A5 :
3 M.p. 1286—129 C; 'H NMR (CDCly) 3:

1.02 (s, 3H, CH;), 1.09 (s, 3H, CH;), 1.21 (¢, J
=7.11 Hz, 3H, CH;), 2.25 (s, 2H, CHy), 2.41 (s,

2H, CH;), 4.10 . =7.05 Hz, 2H, CH;), 4.98
3b: mp 128-129°C. Y=87%. IR(KBr, v, cm): 3452, ) ta. J 2

3321, 1696, 1660. 'HNMR(CDCL): 8 102 (s, 3H, CH,), 1.09(s, 3H, CH,), 121 (, 3, ‘%» 1H, CH), 6.27 (brs, 2H, NHy), 6.05-7.17
J=7.11Hz, CH,), 2.25 (s, 2H, CH,), 2.41 (s, 2H, CH,), 4.10 (q, 2H, J=7.05Hz, CH,), 4.98 (s,  (m, 3H, furanf); IR (KBr) v: 3452, 3321, 169,
1H, CH), 6.27 (brs, 2H, NH,), 6.05-7.17 (m, 3H, furan H). Anal. calcd.(%) for C,;H,,NO,, C 1660 em™'. Anal. caled for CigHy NOs: C 65.24, H
65.24, H 6.39, N 4.22; found: C 65.32, H 6.44, N 3.99. 6.39, N4.22; found C 65.32, H6.44, N 3.99.

AIDVEH, ©3C1293bHRIEEE 50 13 3 RIE I 24— HIME L
1313 (B Table 2 3b) (/=% 287%.

WM N AR IR EL ! Scheme 1. ffk&ii) . (L &¥#RAE. Table 112
45 M A —3. fnScheme 17114, Bl EhARLER4, SZBRXHR T Table 1413
HMiTable 291 (#)3a; A ZTable 15 ({j4F1Table 2t [f1da, AR R FAF K v (1)
4; Scheme 1913, fmiAZE #4355 RALE I H3MER XTI E T, HE 5Table 1434
SN, TR _E T Table 191 )41 Table 200 193b; 1830139141 R AL ¥ 5 Table
14 B 3 R AR R 72 X R AR ;. Table 240-A VK4 5 5 S0 2 o i T 0 4
SHA—F (WnScheme 19 1K14 (24 Ar = CsHsll) N i%Z 5 Table 24 3aH 5T v ).

i) W2 FESEMBEN PR, EEWRI 8. W3 12 Table 1 HH4LE
¥l 3a, 3¢, 3d, 3e, 3f, 3g X583 8 H1# 3a, 3b, 3c, 3d, 3f, 3e XML, =5t
X EMREBTE—RE, BIRMFGTEMEE, SRS R EH—
B, EANMAIHEDH RN EEAR; B4 ANBRBRRE ZRRICH N
NS RIERE TE—F, Z2ARE; B3 12 kRBEAF¥K X =
COOC:Hs #5 5 X = COCzHs. &M HZ M, B 12 KB HEPE. fi
MEECRE . BASHTWT.

18 B w12 M, (HAHX=COCHs/> 5141M0) -
[¢]
o P X
Ar (Il__(\(OZE‘ X:/E
0 Scheme 1
1 2

X O, O Ar

HOCH;CHJOHl <
HOCH,CH,OH
o ArCH =é—CN + Q< —me
Ar
mmzh ’ e
| .
3 X=COC,H
07 TNH, 1 2 s

3 } 4 X=CN

W8N S ML I -

BRERMNEBE A1 2ELZ_EHT80 T
RRE2~3 h AT ML WA ERBE 3, &
SCIRGH AR & T 3 898 B
T SCA20F S BE R -
But we
found when arylmethylene cyanoacetate or arylmethylene malononitrile 1 was heated
with dimedone 2 for 2 hours at 80°C in ethylene glycol, the Michael addition could take

place without any catalyst, the addition cyclodehydration products 3a~g or 4a~g were
obtained (Scheme 1).



Zh G b S 2RO SN IA BT BUR R L1200 S8 B TR R A
—HE
w8 MM G-
(38 Ar = CHs [ 3b:JAr = 2-CICHy; BeuAr = 4-ClCeH, 5
3d;Ar = 3,4-0CH,0CH; ;(3e)Ar = 3,4-(OCH; ), CeH ;
(3f:) Ar = 3-NO,CeH, ; 3g: Ar=4-BrCH,

W26 AL &)
Table1 The mp and yield of 3a~g and 4a~g

Comp Ar Yield mp(°C) Com Ar Yield  mp(°C)
d. (%) (lit) pd. (%) (lit)
CH, 61 146( 11;88) 42 CH. 91 232(221383)

3b 2-furyl 87 128-129 4b 2-BrCgH, 92 150-152
2-CICH, 90 166-168 4¢ 4-BrC.H, 80 160-162
d 4-CICH, 75 149-150 4d  2-NO,CH, 96 196-198
3e 3,4-OCH,0C H, 62 142-144 4e 4-(CH,),NC,H, 89 220-222
3-NO,C,H, 86 172-174 4f  4-HOCH, 88 206-208
(3g)  34-(OCH),CH, 80 155-157 4g  3-HO-4-CH,OC/H, 93 228-230

B8 381134, 3b, 3c, 3d, 3f, 3e 51312 Table 171 1)1k &43a, 3c, 3d, 3e, 3f, 3¢
FEXS S 5

W8I S0 BAL S P RARZAR K, (HP YR Bl — 2L Ewn
RIEHWE C M, 22 A%, THAELE 4 MLEY:

W8 3b R AL H L : W12 3cH) R AL E R -

3b:m.p.166~ 168 C;™381%;'H NMR
(CDCLy) 6:0.99(s,3H, CH;),1.08(s,3H,CH,),1.12
(1,3H,] =7.11 Hz,CH,),2.19(m,2H,CH,),2.41 (s,
2H,CH,),4.01(q,2H, J = 7. 12 Hz,CH,),5.00(s,

1H,CH), 6. 27 (brs, 2H, NH; ) , 7. 04 ~ 7.32(m, 4H, L -3c:mp 166-168'C. Y=90%. IR(KBr, v,

~ cm'’'): 3400, 3300, 1680, 1654. 'HNMR(CDCL): 8 0.99 (s, 3H, CH,). 1.08 (s. 3H, CHj), 1.12
Att); IR(KBr) v:3400, 3300, 1680, 1654 cm™'; Anal. ('3} "J=7 1 1Hz, CH,), 2.19 (m, 2H, CH,), 2.41 (s, 2H, CH,), 4.01 (q, 2H, J=7.12Hz, CH,),
caled. for CoHypCINOy: € 63.91,H5.90,N 3.72;found 500 (s, 1H, CH), 6.27 (brs, 2H, NH,), 7.04-7.32 (m, 4H, ArH). Anal. caled.(%) for
C 63.80,H6.12,N 3.83, CyH,,CINO,, € 63.91, H 5.90, N 3.72; found: C 63.80, H 6.12, N 3.83.

W IC8H 3e I RAE £ « L2 3g A HAR -
3e:m.p.155~ 157 C; ®#75%;'H NMR

(CDCL) 3:0.98(s,3H,CH;),1.09(s,3H, CH;),1.18

(t,3H, J =7.11 Hz,CH;),2.19(m,2H, CH,) ,2.41(s,

2H,CH,),3.81(s,3H,0CH; },3.85(s,3H,0CH, ),

4.05(q,2H,J=7.08 Hz,CH;),4.65(s,1H,CH), 3g: mp 155-157°C. Y=80%. IR(KBr, v, em’):
6.21 (brs, 2H, NH, ), 6.70 ~ 6. 86 m, 3H, Ad1); R 3448, 3346, 1698, 1662. 'HNMR(CDCL):  0.98 (s, 3H, CH,), 1.09 (s, 3H, CH,), 118 (t, 3H,

. o J=T.11Hz, CH,), 2.19 (m, 2H, CH,), 2.41 (s, 2H, CH,), 3.81 (s, 3H, OCH,), 3.85 (s, 3H,
(KBr) v: 3448, 3346, 1698, 1662 em™'; Anal. caled. 34y 4’05 (o DH, J=7.08Hz, CH.), 4.65 (s, 1H, CH), 6.21 (brs, 2H, NH.), 6.70-6.86 (m, 3H.
for CptyNOg:C 65.82,H 6.78,N 3.49;fund C  arpy) "Anal. caled.(%) for C,H,,NO,.C 65.82, H 6.78, N 3.49; found: C 65.93, H 6.70, N
65.93,H6.70,N 3.50, 3.50.

W12 Hjda-4g B JOR B L il BLEU T2 00k, P T n)ER

W 14: Shu-Jiang Tu*, Zaisheng Lu, Daqing Shi, Changsheng Yao, Yuan Gao &
Cheng Guo. A convenient synthesis of 9-aryl-3,3,6,6-tetramethyl-1,2,3,4,5,6,7,8,9,10-
decahydroacridine-1,8-diones under microwave irradiation without solvent, Synthetic
Communications, 2002, 32(14), 2181-2185. Wt # H ] 2001-02-24,
DOI: 10.1081/SCC-120005427



3 15: Shu-Jiang Tu, Xu Deng, Miao Du*, Ya-Yin Fang, Ya-Mei Guo, Xiao-Hong
Liu.  9-(4-chlorophenyl)-3,3,6,6-tetramethyl-1,2,3,4,5,6,7,8,9,10-decahydroacridine-
1,8-dione, Acta Crystallographica Section E-Structure Reports Online, 2001, E57,
0383-385. itfH H 112001-03-20, DOI: 10.1107/51600536801005189

K) WXX14MREEIERL R, ERERX1S, BTEREKRER. UH4chsidss
WE5WICI5H R R g iE R, {Hi3C14 References 84 IWR = 0.1536 245
K, #3C155wWR = 0.208 R iZ RN H . BAES T .

W14 Ak A S5 1 WIS AR S5 ]

o

Figure 1

View of the title compound shown with 30% probability ellipsoids

314 5% SCHR8HACH) B

8. X-ray analysis of 4e: Empirical formula Co3Ho6CINO,, F.W. 383.90,
T=293(2) K, orthorhombic, space group Pna2(l), a= I4.]25(3)f\. b=
14.118(3) A, ¢ =10.719(2) A, & =90°, B=90°, y =90°, " =2137.5(7) A*,
Z=4, D,=1.193Mg/m*, F(000)=816, % (MoKa)=0.71073A, p=

0.195mm™', 2.04°<#<24.96°, R=0.0507, [WR=0.1536.] S=1.034,
largest diff. peak and hole: 0.341 and —0.317eA".

WIS AR EE (BB -

C3H,6CINO, 3 w = U[o*(F,”) + (0.1373P)’
M, = 383.90 Mo Ku radiation Reﬂ?ement o i + 0.7655P] » )
Orthorhombic, Pra2, Cell parameters from 1922 RIF_> 20(F )] = 0.051 where P = (F," + 2F5)13

- i paramerers irom (A0 )max < 0001
a=14.125 (3) A reflections S=1.03 AP = 034 e A3
b=14118 (3) A 6 =2.0-25.0° 1983 reflections Appin = —0.32e A3
¢ =10719 (2) A N p=020mm™"' 248 parameters Extinction correction: SHELXL97
V=21375(7) A T=293(2)K H atoms treated by a mixture of Extinction coefficient: none
Z=4 s Prism, yellow independent and constrained Absolute structure: Flack (1983)
D, =1193Mgm 0.35 x 0.30 x 0.15 mm refinement Flack parameter = 0.2 (2)

) WA IEX PR, EXERICL14MI5. BIC13F4EY 5 (Bi5a)
K SRR P B IC15; #3013 Table 29 4k-&#55a-5h 5 #3149 Table
1H A Y4a-dhSEEXTRL, B RS E R BB RIFIF=REL—RE. HZ
B ENRMNER—ANRANHOAS, B— M RENHMHCOs, FERMIZA T
AR w3135 KI5 (BI5c) MRS 14 4cIRIEEFE e —FE. Bk
WF.



31375 (RI5C) ) i A H

Crystallographic parameter 5

Molecular formula
Formula weight
Crystal system
Space group

a {(nm)

b (nm)

¢ (nm)

a(®)

3

¥ ()

V (nm*)

V4

D.(g/cm’)

A (Mo Ka) (nm)
p (mm™")
F(000)

6

Final R indices
Goodness-of fit

—Largest difference peak and hole (/') 340 and — 320

WIS ) dh AR B

CaH,CINO,
M, = 383.90

Mo Ke radiation
Cell parameters from 1922

| Orthorhombic, Pra2, reflections
Caabas CINO, a=1415()A 4=20250
383.90 b=14118 (3) A Ji= 020 mm~!
orthorhombic c=10719(2) A T=293(2)K
Pna2, V=2137.5 (1) A® Prism, yellow
Z=4 0.35 x 0.30 x 0.15 mm
1.4125(3) D, = 1193 Mgm*
1.4118(3
(3) Data collection
1.0719(2)
Bruker CCD diffractometer 1983 independent reflections
@ scans 1361 reflections with [ > 2a(/)
Absorption correction: multi-scan B = 2500
[SAINT (Bruker, 1998) and h=0-16
SADABS (Sheldrick, 1997)] k=-16—10
2.1375(7) Tin = 0935, Ty = 0971 I=0-—12
4 1983 measured reflections
1.193
Refinement
0.071073 . 2 2 2 2
Refinement on F~ w = U™ (F,7) + (0.1373P)°
0.20 R[F? > 20(F%)] = 0.051 +0.7655P)
816 wR(F?) = 0208 where P = (F,* + 2F )3
2.01025.0 §=103 (Af) s < 0001
1983 reflections Appan = 034 ¢ A
R=0.051, 248 parameters Ap, 0.32e A
wRk =0.208 H atoms treated by a mixture of Extinction correction: SHELXL97
1.03 independent and constrained Extinction coefficient: none

refinement Absolute structure: Flack (1983)

Flack parameter = 0.2 (2)

1313 Scheme 1 (GEB43) | w14 N3 | #©3C14 Table 1:

Q

X
e §;><

la X=CN 0

Table 1. The Synthesis of 4

1b X=COOEt 2
le X=CONH, Entry Ar Time (min) Yield (%)
NH,OAC | y_con, 4a CoHs 5 90
microwave b 2-CIC4H, 4 85
4 4-CICH, 4 92
9 Ar O 0, o A o 4 4-(CH3);NCgHy4 7 91
ACHO+ 2 D *NHHCO, 4o 3-0,NCgH, 4 83
! af 34-(CH;0),CeH; 6 89
N o N 4g 34-(OCH,0)CgHs 6 91
< 1 2 3 A 4h 4-CH;0CH, 7 89
W13 Table 24k &4)5a-5h:
Table 2 Synthetic data of 3, 4 and 5§
Entry Ar Time ( min) m.p. (lit. C) Yield (%) Product
16 CeHs 5 190—192 (190—192)° 90 5a
17 2-CIGeH, 4 221—223 (222—224)° 85 5b
18 4-CIC¢H, 4 296—298 92 5¢
19 4-(CH;),NCeHy 7 263—265 (264—266)° 91 5d
20 3-0,NGH, 4 283—285 (285—286)° 83 Se
21 3,4-(CH;0),GH, 6 258—260 89 5f
22 3,4-(0OCH,0)CsH;, 6 324—326 91 Sg
23 4-CH,0CH, 7 260—270 (270—272)* 89 Sh

W13 P G W5a-5h e S 14T b & W4a-ahse & —— X Mo & TP E— A
FIZ AAE T 8 BT R, 183013 HINHLOAC, #83C147% FINHAHCOs. {H
FR VB SC AR A A X LA A B S MR A] L AR sE A B AR NS BE SR

W13 5 (RI5C) AR 14 ACH ) RAEHE th 54—, W H miH — Al
W35 (HE5e) HIRMEHH:

5 M.p. 296—298 °C, '"H NMR (DCCL) 8.
0.93 (s, 6H, 2CH;), 1.05 (s, 6H, 2CH;), 2.21—
2.25 (m, 8H, 4CH), 5.06 (s, 1H, CH), 7.12—7.32

(m, 4H, ArH), 7.72 (s, IH, NH); IR (KBr) v: 3383
(NH), 1623 (C=0), 1603 em '(N-C=0). Anal. cal-
ed for CpHogCING,: C 71.96, H 6.83, N 3.65; found
C72.03, H6.72, N 3.50.

W14 AcH) R ALK -

4¢: M.p. 296-298°C, IR (KBr, v, cm™"): 3383 (NH), 1623 (C=0), 1603
(N-C=0); '"HNMR (CDCl;, 8, ppm): 0.93 (s, 6H, 2CH3), 1.05 (s, 6H,
2CH3), 2.21-2.25 (m, 8H, 4CH), 5.06 (s, 1H, CH). 7.12-7.32 (m, 4H,
ArH), 7.72 (s, 1H, NH). Elementary analysis: found (%): C, 72.03, H,
6.72, N, 3.50; Caled. for: C23H56CINO,: C, 71.96, H, 6.83, N, 3.65.



WX 16: BT, e, B, DiER, SiATE, &, BuliE s T~ 2-2 -
7,7- 3 -3- 2 S PR IR -4-(2- W TR ) FE -5- 4801 -5,6, 7, 8- DU &L -4H- 2K F I I 1 & N
s gE ey, ERIAK S, 2002, 21(1), 96-98. Wik H #12001-05-08

m) WIC12F 135 F— N AR S 1 R A R BB R #P2 H 1 3016, RT3 X8 3C12

H3b I R AL SR ICISH3H RS WER, EITERPRE R 165
O A 5 B B

W12 b AL W13 3 AL - W16 ) A AR Z 4

Fig. 1 Crystal structure of 3.

W16 E M2 2 78, X T R R dm AR B s B SR B M o (H18 SC12F113% A 5
816, AR 12 3bF1E 3013 31 Said 45 S A SR 028 58 30 16.

SR L ma*, FRA. AN 4 T 2- R FE-3- 5 5k -4- 75 36-7,7- — H 3t
-5-%/X5,6,7,8- WU -4H-Z= ML G A Rk, B AL 2%, 2002, 19(4), 401-403. Yk H
#A2001-06-04

n) WX12—¥WEHEFHmE. EX T8 X8 (Fim j) WHoEd) , MB—FUE
2. . EXTSE 0. 83212 Table 194k &¥4a, 4b, 4c, 4d, 4de, 4f,
A9 N NS CER1F 34, 3b, 3c, 3d, 3e, 3f, 3gHEN R . KM &AM,
HH)4a, 4b, 4f, 49533, 3b, 3f, IgHIF=EABE RBUE (BIESIHRED) —
2, {H4c, 4d, 4ef13c, 3d, 3elIF=F K5 A RBUE 5 S5 TR 1H %R
HEBRRK, HERREMEXN . FHER UKIL, 312 Table 1414dFi4e
K= R R BT s| S R EERESE R 1PK3cR3dy M BT, BifERAED
ZBREEIT T - B T4THIIRE T 36511491 IRZ T 3496 %8 41, #3C12F4a-
495 2% CIR1H 3a-3gMIRIESIE L F e & —F . BT,

w129 i e N 3 2226 SCHR L B S LRI LY 74 3a-39 -
0 Ar
CN O | N
Scheme 1 . o \§ ~. » HOCH,CH,OH " \-'(
. o 0 ArCH—C—CN + S o j I I
AN+ D< HOCH,CH,OH X 1 o’ 70" NHL
o 07 NH, 2 3
3 X=COC.H 3a:Ar=C,H.: 3b:Ar=2-BrC;H,; 3c:Ar=4-BrC;H,: 3d:Ar=2-NO,C,H,:
! 2 4 X=CN i 3e: Ar=4-(CH;).NC;H,: 3{:A=4-HOCH,; 3g:Ar=3-HO-4-CH,OC;H,

W12 Table 17 7=¥)4a-4g:

Com Ar Yield mp(°C)
pd. 6 (it)
- 232-233
4a  CH, 91 218)
4b 2-BrCgH, 92 150-152
4c 4-BrC H, 80 160-162
4d 2-NO,C:H, 96 196-198
4e 4-(CH;),NC,H, 89 220-222
4f 4-HOCH, 88 206-208

4g 3-HO-4-CH,OCH, 93 228-230




W ICL20F S [ 3t I «

General procedure

Arylmethylene cyanoacetate or arylmethylene malononitrine (5 mmol), dimedone(5
mmol) and ethylene glycol (15 mL) were heated at 80°C for 2 hours, then cooled to room
temperature. The reaction mixture was poured into 150 mL of water. The solid
product was filtered, washed with ether, recrystallized from 95% EtOH to give 3a~g or
da~g*.

S SCHRL A 9% S At I -

FAC-5,6, 7, 8- VY S-4H- 2 0 R , 33X 28 7 kil A0 R 2 0 AN E] AL BT, FRATTHE W AT b R BT R AR
A HE.5.5- W 1,33 C CFIE 2 B T 80 CL 2 h BP9 5 2- % -3 SRk F5 -7,
7- AR5 AR-5,6, 7. 8- P -4 H- A ST N L S R AR AR AL R AR L S AR BT (. R A RN £
R E .

St bbb T T LR Y, 812 i da-4g F S 2% SOk 1 () 3a-3g 4 Bl v,
R SCH I RN &M GER BERMEED sEaMFE; K da, 4b, 4f, 49 (&
AT 28 A s L BT i Table 1 & &], NI 53a (7%£91%, mp 232-233 €,
HRE218 €), 3b (77 %92%, mp 150-152 €), 3f (7~ %88%, mp 206-208 €), 3g
(72 2293%, mp 228-230 €))7 F A SAE CELAE S SCEMED — 2 {H4c, 4d,
4e MBSk 3c (72 %296%, mp 196-198 €), 3d (77 %89%, mp 220-222 €), 3e
(77 %92%, mp 208-210 €)1/~ S 155 MAUEAH ZIR K AFAMAEFTLURIL, B3
129 4d Flde 7= 2 44 s 3B 5 225 SCIR U (1 3cFI3d e v B 1, RIVEETEHD 8

R RIDEEAT T

N R AR NAL A R AL RIS, i FX .
W12 4 R AE B -
_ 4c: mp 196-198°C . Y=96%. IR(KBr, v, cm’'):
3394, 3282, 2191, 1682. ‘HNMR(CDCL): 8 1.02 (s, 3H, CH,), 1.10 (s, 3H, CH;), 2.15-2.25

(m, 2H, CH,), 2.46 (s, 2H, CH,), 4.31 (s, 1H, CH), 5.84 (s, 2H, NH,), 7.11-7.40 (m, 4H, ArH).
Anal. caled.(%) for C,H;BiN,0O,, C 57.91, H 4.56, N 7.51; found: C 57.99, H 4.48, N 7.48.

Y I VA M
S22 R 3c i R AEE -
3c.mp 196~198 C. ™ #,96%. IR(KBr),v/cm '3 394,3 282,2 191,1 682. 'H NMR(CDCI,),
§:1.02(s,3H,CH;),1.10(s,3H,CH,), 2. 15~2. 25(m, 2H,CH.) , 2. 46 (s, 2H,CH,),4. 31 (s, 1H,CH) ,
5.84(s, 2H.NH,) . 7. 11 ~7.40 (m,4H, ArH) : C,. H,; BrN,O, 76 % 4 7 S AH (iF 55 ) /% . C 57. 99
(57.91),H 4. 48(4. 56),N 7. 48(7. 51).

W12 A R AEE i (X L S 25 STk 1P 3F IIRZ 17 36511H):

4f: mp 206-208C . Y=88%. IR(KBr, v, cm™): 3651, 3327, 3163, 2191,
1664. 'HNMR(CDCL): 8 1.05 (s, 3H, CH,), 1.10 (s, 3H, CH,), 2.14-2.23(m, 2H, CH,), 2.43 (s,
2H, CH,), 426 (s, 1H, CH), 5.34 (s, 2H, NH,), 6.72-7.03 (m, 4H, ArH). Anal. calcd.(%) for
C;H(N,O,, C 69.68, H 5.81, N 9.03; found: C 69.72, H 5.90, N 9.00.

S SR 3F ) R AE H 4 -

3.mp 206~208 C. 3% ,88%. IR(KBr),v/em ':3 327,3 163,2 191,1 664. '"H NMR(CDCI,),
8:1.05(s.3H.CH,) . 1. 10(s.3H,CH, ). 2. 14~2. 23(m. 2H.CH,). 2. 43 (s, 2H.CH,) . 4. 26 (s IH.CH) .
5.34 (s. 2H.NH,), 6. 72~ 7. 03 (m, 4H, ArH) s C o H N O, 76 2 40 B S5 W 8 GFSE ) /% . C 69,72
(69. 68),H 5.90(5. 81),N 9. 00(9. 03).

=, W21 I R R K



HERRTE MR SRR R RAEH R
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2% 30 HR2 17 — (18 ~——19 21
. ] |
KBIH, B WML g e 17- 20 EHRF
ARG E PEA BHEER 2150 & BT

Z2 CHk 2: Vinod Kumar Ahluwalia,* Bindu Goyal and Umashankar Das. One-pot
Syntheses of 5-Oxo-1,4,5,6,7,8-hexahydroquinolines and Pyrimido[4,5-b]quinolines
using Microwave Irradiation and Ultrasound, J. CHEM. RESEARCH (Synopses), 1997,
266. AR H 111996-11-26, DOI: 10.1039/a608002b

W3 17: BWL, B, X8 JE, 8ME, T, S3RA* MEN— 24 -
FRZ A EMATAEY), B L, 2001, 21(4), 313-316. Wk H #12000-10-16

3 18: Shu-Jiang Tu*, Xu Deng, Da-Qing Shi, Yuan Gao, Jun-Cai Feng. Microwave
assisted synthesis of pyridone derivatives, Chinese Journal of Chemistry, 2001, 19,
714-715. WA H $912001-03-05

3 19: Shujiang Tu*, Qihua Wei, Hengjun Ma, Daging Shi, Yuan Gao, Guiyou Cui.
The synthesis of novel substituted 2,5-dioxo-1,2,3,4,5,6,7,8-octahydroquinolines
without solvent under microwave irradiation, Synthetic Communications, 2001, 31(17),
2657-2661. Yifm H#A2000-11-10, DOI: 10.1081/SCC-100105393

W 20: BT, X8, R, PMARE, IR *. RosE S R 55 S i
FALEWIII RN, T 52 Rk 20 4), 2002, 23(2), 222-225. Wik H 112000-11-04

0) 3L 17 ¥ 5a-5g & BB S5 3CIR 2 M TAE#TH . #©3C 17 EiATH
BRMENT EtOH, 32 17 F1# 5a, 5b, 5d 4k &W 553 3CHR 2 i 5c,
5a, 5e (b B HISEEXTRL, (BRI 12 HEF 5 HSHE R 2. A& TFEKE
&

W17 5 Hiba, 5b, 5 e M 2 S SCHk26 5e, 5a,5e 1 v -
Q 0o 0 COEL  £om, NH.oAG
H ” 1 + 2a-g +£ Thealan
ArCHO + + CHyCCH.COFEt 07 “Me :1. ':;)\)NLSZmn;Ln
3b o
QO
! 2 3 2,45 R |r
O Ar [[a[zci 4a-f | CO:Me
CO-El b| 2-NO; 5a-g| COEt
NHOAc 7 2 Cg%
microwave irradiation ) [Ce[4-0Mme
N CH;y T 4-OEt
H gl 4-NMe;

5 Scheme 1
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Table 1 Syntheses of compounds 5 and 6

Entry Ar Time(min)  Yield(% ) i

Ga__ GH > 4 7 i

6 % i 0 CHO
Se  m-0,NGH, 8 78 i
Se  3,4(CH,0),GHy 4 95 H =
5t 3,4(0CH0)CH, 4 8 | °
5g  4HO-3-CH,0GH, 6 80 : 1 2e-f

p) 3L 18,19, 20 FFA/EEHE BB 17, ©3C 18 FUEH 7a-7d. B3 19
FiL &Y 4a-4d. I 20 thEH 4a-4d B HI5RIC 17 HHED 6a-6d EEE
BEkHE RBIETE, PR, BREFHTEMEE. #8319 F 4b & 4d Kkig
3 20 # 4b & 4d H1) 'H NMR, IR, Anal. Calcd REHIES5#WL 17 1 6b &
6d FIRMEHIE—HE—1F (RMABED BRI « MBI 17, 19, 20 H#R
BRZ 6a, 6c FMIXTRL 4a, 4c IRIEHHE, #IC 18 HEA A BB EWIIRIE
. BAELTEHEE.

18174 ii6a-6d i) s M 3 & Table 1:

{

) (8]
8] (¢]
ArCHO - + j:/\{f

x Table 1 Syntheses of compounds § and 6
! 2 4 Entry Ar Time(min)  Yield(%)
0 A
' 6a CeHs 3 72.4
: NHJO_AC _ | 6b 4-CICeH, 4 73.0
microwane irradiation .
rﬁ 0 6c  4CHOCH, 3 73.5
‘ 6d 3,4-(CH;0),CeHy 5 82.3
WI18E T a-7d i) e M A :
0 Ar

o] 0,
0 microwave
ArCHO + OK + + NH,0Ac irradiation N
o O
6

Table 1  Syntheses of compounds 5 and 7 under microwave irradiation

Entry Ar Time (min) mp () (Lit.) Yield (%)
5a CeHs 4 146—148 79.0
5b 2-CIGH, 5 179—181(180—182)° 74.0
Sc 3-0,NCH, 4 164—165(165—167)° 73.0
7a CoHy 3 209—211(211—213)* 72.4
b 4-CICeH, 4 188—190 73.0
Tc 4-CH;0CH, 3 213—215(218—220)* 73.5
7d 3,4-(CH0)GH, s 208—210 82.3
Te 2-CICGeH, 3 248—250(252—254)* 79.4
7"t 4-BrCH, 5 196—197 74.0
7g 3.4-0CH,0GH, 4 234—235 86.2

WIL195 Hida-Ad R V.3 :



Table 1.

Time Yield
Entry Ar (min) (%)
4a C(,HS 3 72.4
4b 4-CIC¢H4 4 73.0
4c 4-CH3OC6H4 3 73.5
4d 3.4-diCH;0CsH; 5 82.3
4e 2-CIC¢Hy4 3 79.4
4f 4-Br C¢Hy 5 74.0
4g 3,4-OCH20C6H3 4 86.2
WIL204 Bida-4d i) ) N 3
r
— NHOAc
m icrow ave irradiatibon 4
e Y -
ATCHO (1) + (2)+ (3) — H
b r
L CH.CHLOH
m icrow ave irradiaton (s)
O o

Entry Ar Time/min  Yield (% )

4a CeHs 3 72

4b 4-CICeH4 4 73

4c 4-CH0CeH4 3 74

4d 3, 4-(CH30) 2CeH 3 5 82

i 31776 b FAE R W19 b AR

6b:m.p. 188~190 C,'H MNR(DMSO-d;) 3:
0.96(s,3H,CH;),1.04(s,3H,CH;),2.13(1H,d, J =
15.93 Hz,6CH),2.22(d, 1H, J = 16.05 Hz,6CH),2.39
(s,2H,8CH,;),2.43(dd, 1H, J = 16.40 Hz, J = 1.20
Hz,3CH),2.94(dd, 1H, J = 16.50 Hz, J = 8.30 Hz,
3CH),4.12(d,1H, J =7.86 Hz,4CH),7.12(d,2H, ] =
8.34 Hz,ArH),7.32(d,2CH, J = 8.40 Hz, ArH),
10.15(s, 1H, NH); IR(KBr) v:3225(NH), 1718(C —
0),1615(N — C=0) cem '; Anal. caled for Cj;Hys-
CINO,:C 67.21,H 5.97,N 4.61;found C 67.14,H 5.90,
N 4.72,

W20 Ab R AEH A -

(C=0), 1615 (N-C=0); 'HMNR (DMSO-dg): 5 0.96(s, 3H, CH3), 1.04

(s, 3H, CH3), 2.13(d, J=15.93, IH, °CH), 2.22(d, J =16.05, IH, °CH),
2.39(s. 2H, ®CH,)., 2.43(dd, 1H, J=16.40, J=1.20, *CH), 2.94(dd,
J=16.50, J=8.30, *CH), 4.12(d, J=7.86, "CH), 7.12(d, J=8.34, 2H,
ArH), 7.32(d, J =8.40, 2CH, ArH), 10.15(s, 1H, NH). Elementary analysis:
found: C. 67.14; H, 5.90; N, 4.72. Cacld. For: C\;H(CINO-: C, 67.21; H,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
H 4b: a white solid. m.p. 188-190°C, TR (KBr, v,cm'): 3225 (NH), 1718
1
1
1
1
1
i
1
1
1
1
1
1
1
i 5.97: N, 4.61.

4b: m. p. 188~ 190°C, R(KBr), #an ' 3225
(NH). 1718(C=0), 1615(N—C =0); 'HNMR DM SO-ds), d Q 96(3H, s, CHs). L 04(3H, s,
CHs), 2 13(IH, d. J= 15 93 Hz °CH), 2 22(1H, d, J= 16 05Hz °CH), 2 39(2H, s, ‘CH.),
2 43(1H, dd. J= 16 40 Hz, J= L 20 Hz, 'CH), 2 94(1H. dd, J= 16 50 Hz, J= & 30 Hz. ‘CH),
4 12(1H, d, J= 7 86 Hz, ‘CH), 7 12(2H. d, J= & 34 Hz, Ar). 7 32(2CH. d., J= & 40 Hz,
AtH), 10 15(1H, s, NH). JCEDH CrHCNO: WHAE(%): € 67 21, H 5 97, N 4 61; 35
(%): C67 14, HS90, N 4 72

W20 Ad )R AE B s -

4d: m. p. 208~ 210C, R(KBr), Wan " 3 250
(NH), 1715(C=0), 1616(N—C=0 ); HNMR(DMSO-ds), & Q 99( 3H, s, CHs), L 05
(3H, s, CH3), 2 13(1H, d, J= 15 90 Hz, °CH), 2 25(1H, d, J= 16 00 Hz, ‘CH), 2 38(2H, s,
‘CH.), 2 49( 1H, dd, /= 16 00Hz, J= L 20Hz, 'CH), 2 88( IH, dd, J= 16 30Hz J= & 40 Hz,
‘CH), 3 68(6H, s, 'CHs), 4 07(1H, d, J= 7 50Hz ‘CH), 6 56~ 6 83(3H. m. AH), 10 09(1H,
s, NH). JCESHICroHaNOs HHH{H (%): C 69 28, H 7 04, N 4 25 SLIR{H (% ): C 69 37, H 6 89,
N 413
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6d:m.p. 208~210 C,'HMNR(DMSO-d;) &:
0.99(s,3H, CH,),1.05(s, H,CH;),2.13(d, 1H, J =
15.90 Hz,6CH),2.25(d,1H, J = 16.00Hz,6CH),
2.38(s,2H,8CH,),2.49(dd, 1H, J = 16.00 Hz, J =
1.20 Hz,3CH),2.88(dd, 1H, J = 16.30 Hz, J = 8.40
Hz,3CH),3.68(s,6H,2CH;),4.07(d, 1H, J = 7.50
Hz,4CH), 6.56 ~ 6.83(m, 3H, ArH), 10. 09 (s, 1H,
NH);IR(KBr) v;3250(NH),1715(C—0),1616(N
C—0) em™';Ansl. caled for CsHuNO,: C 69,28, H
7.04,N 4,25;found C 69.37,H 6.89,N 4.13,

J=16.30, J=8.40, °C
6.56-6.83 (m, 3H, ArH),|10.99|(1H, NH). Elementary analysis: found: C,
69.37; H, 6.89; N, 4.13. Cacld. For: C19H23NOy4: C, 69.28; H, 7.04; N, 4.25.

W19 Ad )R AE B s -

4d: a white solid. m.p. 208-210°C, IR (KBr, v,cm™'): 3250 (NH), 1715
(C=0), 1616 (N-C=0); 'HMNR (DMSO-dg): & 0.99(s, 3H, CH,),
1.05(s, 3H, CHy), 2.13(d, J=15.90, 1H, °CH), 2.25(d, J=16.00, 1H,
SCH), 2.38 (s, 2H. CH.), 2.49 (dd, 1H, J=16.00, J=1.20, *CH), 2.88 (dd,

3.68(s. 6H, 2xHs), 4.07(d. 1=7.50, *CH),

FEEE R, (EFE8c1994d 1 H NMREAE SR 2 —10.094 # 15.10.99., iX
JURe %A MG, BT HAMAPYZE,. EEkE.

q) KL pEoEH KBRS, w18 5 19 WH BRI FEMRE, HETE
RRFE. WX 18 1) 7e-7g LE5WIL 19 HH) 4e-4g FERBIN [H]\ & FRHI™
. BRAERBETE—. AERLTHRHEE.

W18 Table 1+17e-7g:
Table 1  Syntheses of compounds 5 and 7 under microwave irradiation

Entry Ar Time (min) mp (C) (Lit.) Yield (%)
Sa CeHs 4 146—148 79.0
5b 2-CIGH, 5 179—181(180—182)° 74.0
5S¢ 3-0,NC¢H, 4 164—165(165—167)° 73.0
Ta CeHs 3 209—211(211—213)* 72.4
7 4-CIC4H, 4 188—190 73.0
Tc 4-CH,0GH, 3 213—215(218—220)* 73.5
7d 3,4-(CH;0) GgH;, 5 208—210 82.3
Te 2-CIGH, 3 248—250(252—254)° 79.4
7t 4-Br(gH, 5 196—197 74.0
1g 3.4-0CH,0C¢H, 4 234—235 86.2

W19 Table 1714e-4g:

Table 1.

Time Yield
Entry Ar (min) (%)
4a CeH5 3 72.4
4b 4-CIC¢H,4 4 73.0
4c 4-CH30C6H4 3 73.5
4d 3,4-diCH;0C4H5 5 82.3
de 2-CIC.H,4 3 79.4
4f 4-Br C¢H,4 5 74.0
4g 3,4-OCH,0C¢H; 4 86.2

W19 de-AgiIHE sSAE /3 H N de: 248-250 €, 4f: 196-197 €, 4g: 234-235 €,

r) A, 3L 17, 18, 19, 20 NER RREE R — K RIA S AIRIESEE
W3 17 # 6b K RALE AR 18 F1 7by 3L 19 1 4b. #3C 20 H 4b K
miAEHSEE—F, RA— MM EUNEHWE, HRASHExEE—/F. B

BT HE R .
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M1 ébhFEHE Fig. 2 Crystal structure of 7b.

819 Ab ) AR 4 4 - 120 4bH) AR 4 44 -

Figure 1. X-ray crystal structure of 4b. Fig 1 crystal structure of campound 4b

W17 6b Fh 1A df - W18 7t A 4 -
HLRIIHH T 6 0, EH T HIh X RS

o KEEMEHR R, ZEH C2e, 0 =2.3677
(5) nm, b =0.95333(19) nm, ¢ = 1.4027(3) nm,e¢ =

X-ray crystallography for 7b; Empirical formula C;3HgCING,,
F.W. 303.77, T =293(2) K, monoclinic, space group
C2/c, a=2.3677(5) nm, b =0.95333(19) nm, c =
= 0y — ;= nms =
e el DR CLT TON L R
0.071073 nm, = 0.247 em™", F(000) = 1280. £ 3.1349(11) o', Z =38, D‘T 1.287 Mg/, A(Mo K,) =
Fk%ﬁﬁiﬁ&&ﬁﬂi,%ﬁﬂﬁﬁl&ﬁd\:iﬁ&ﬁﬁ 0071073 nm, }1=0.247 mm’ y F(OOO) = ]280. 3.48°( 6
FERESEL, BANBEETY R-0.0000, <27.95°. R=0.0600. R, =0.1959. S =0.839, largest
wR =0.1959, B 1 % 6b (53 FLAHBME, diff. peak and hole: 384 and - 496 e*nm*

W19 4b it A 4 -

X-ray analysis of 4a: Empirical formula C;;H;sCINO,, F.W. 303.77,
T=293K, plonoclinic, space  group C2le, a= 23‘;677(5)/\.
b=9.5333(2)A, c=14.027(3)A, P=98.06(3)°, v=3134.9(11)A*, Z=8,
Dec=1.287 Mg/m—, F(O0O0)=1280, » (MoK 4)=0.7107 pn=0.247
mm~', 3.48° <0<27.99°, R =0.0600, wR =0.1959.

83020 4b A ) B s -

40 ab 7E 3 48°< B< 27 99°TE [ W IEE 19 090 ATHE H PRSI ATH 3 740 4yt 5a £ 3 83°%<
6 27 88uREI U EE 2 225 MTH, LA SIATH 2 225 4N[R (n= Q 000 0] SRIARSE#) H B %
H, £ £45 Fourier O R AR R FAbR  F £ Fourier A A AR T £fAEEE T
BRI B ) R SR R M D I RRAE IR, A 4b A MBS T R=Q 060 0, wR=

Q1959 Frs T Z5% BN EIER Q 384 X10 *enm °, HREEAR- 0 496X10 *enm” } fbAE

W 21: JBWVL, SIATE, ShE R, EHE, £&%E, EEK, 80, Budaia
F4-2F-7,7-— H -2 5- 4 48-1,2,3,4,5,6,7,8 )\ S MR K& BOFT SRR S5 K, G544



1b%, 2001, 20(1), 49-52. Yiths H #H2000-02-28

s) WX 17-20 NERRERWIL 21 FRIEBHE. B3 21 P8 E¥15183C
17 ¥ 6a. 3L 18 1 7a. WL 19 H1 4a. WL 20 H da RE—AHEW, B
MPERFTETEE—B, BFERIEEEIT (72%8k 72.4%) , {HB3C 17-20 #
BAESI W 21. &SN,

T8 215 R
ROREBT 4 RE 7, 7 —HE 25 /K
17 6a: w18 7a: W19 4a: W20 4a: w21
0O Ar 0O Ar 0 As \”
(o B
X N N S
D O H @) E o H O N ﬂ i
i e H 0
o 7 4 (4>

T AT B S ACAPhES, B SC17H6a, 83018 7a. W C19%4a. B
204a. A I RAIEDY IR 21 AR S . 1 SCLT-20h B 45 ik Ak
EOIRAEL S, A S AH209-211 €. NHEX L — R it C19 4afilit e 21
PR S G ROT . WIL19H da-4git) & R T
A mixture of the appropriate aromatic aldehyde (5 mmol), Meldrum’s
acid (0.72g, 5mmol), dimedone (0.7g, Smmol) and ammonium acetate
(0.6 g, 8mmol) was irradiated by microwave for 3-5min. The mixture
was cooled to room temperature. A little ethanol (2mL) was added. The

solid that precipitated was collected by filtration. Further purification was
accomplished by recrystallization from the ethanol.

W21 PR S VI & RS
1.2 fRENEYINEN
F A B (0. 63g, Smmol ). T - BRI 5 74 B
(0. 72g, Smmol). 5, 5- B B-1, 33 Z i (0. 7g,
Smmol) EEE #2 €0. 1g). A SOmL HI# 48 5 o,
AT OB RN 3 40eh, VA, INGE S A R EE NI B % R T X AT
PR R, T, BT 95 BEELS AT P 7294 m.p. 203~204 G IR.v(N

A PAE H, 1830197 4afiie SC 21 bs L & A R 1R 5e a8, e RAE R
IE (72.4%F172%)

DLk SR B HHT 52000-2004 11 R R G350 308, W35 B 103 R R HAT Hy
ALK L, — 5T 8 % (5 83 S 4 0L



