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An Efficient Synthesis of New Azomethine Ylide: 1-(Diaminomethyl-
eneammonio)(aryl)methyl-4,4-dimethyl-2,6-dioxocyclohexan-1-ide
under Solvent-Free Conditions
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Abstract The zwitterionic compounds 1-(diaminomethyleneammonio)(aryl)methyl-4,4-dimethyl-2,6-dioxocyclohexan-1-
ides were synthesized from the reaction of dimedone, aromatic aldehydes and guanidine carbonate catalyzed by NaOH under
solvent-free conditions. This is the new type azomethine ylide compound that has not been reported previously. The other ad-
vantages of this reaction were simple operation, short reaction time, and environmental friendly. The products were identified
by 'H NMR, "*C NMR, IR and HRMS, and that of 4a was additionally confirmed by X-ray diffraction analysis. This reported
approach is an effective way for the synthesis of azomethine ylide.

Keywords dimedone; guanidine carbonate; azomethine ylide; green synthesis
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Figure 1 Pyridinium-type and imidazolium-type zwitte rion compponds
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4a: Ar=4-CH3zOCsH4, 4b: Ar=4-CH3CgH,, 4c: 3,4-(CH3),CeHs, 4d:
Ar=4-FCgH4, 4e: Ar=2-CICgH4, 4f: Ar=3-CIC¢H,s, 4g: Ar=
4-CIC¢H4, 4h: Ar = 2,4-Cl,CsHs, 4i: Ar = 3,4-Cl,CeH;, 4j:Ar =
4-BrCeH4
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Table 1 Catalyst optimization of componud 4a

Entry Solvent Catalyst Yields’/%
1 CH,Cl, NaOH N.R.
2 Toluene NaOH N.R.
3 THF NaOH N.R.
4 CH;CN NaOH N.R.
5 DMF NaOH trace
6 MeOH NaOH 55
7 EtOH NaOH 61
8 No NaOH 85
9 Condition” Ba(OH), trace
10 Condition? K,COs Trace
11 Condition? Na,CO; Trace
12 Condition” LiCl N.R.
13 Condition? ZnCl, N.R.
14 Condition? FeCl, N.R.
15 Condition® TEBA N.R.
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Figure 3 Plausible mechanism
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1- 5 8 I FH R e (4- FP AU R R ) FH 4,4~ — A -
2,6- ~EAR-1-FF O bi(da): A @A, FF 85%. mup.
218~219 °C; "H NMR (400 MHz, DMSO-dj) 6: 0.93 (s,
6H, 2CHs), 1.92 (d, J=16.0 Hz, 2H, CH,), 1.97 (d, J=
16.0 Hz, 2H, CH,), 3.70 (s, 3H, OCH3), 5.73 (d, J=17.6
Hz, 1H, CH), 6.76 (d, J=8.8 Hz, 2H, ArH), 7.20 (d, J=
8.8 Hz, 2H, ArH), 8.81 (d, J=7.6 Hz, 1H, NH); °C NMR
(100 MHz, DMSO-dq) d: 28.8, 31.0, 31.4, 40.0, 50.1, 54.9,
109.1, 112.3, 112.7, 114.5, 127.0, 127.9, 131.8, 136.1,
155.9, 157.2, 188.2; IR (KBr) v: 3304, 2945, 2863, 2830,
1675, 1636, 1539, 1560, 1463, 1269, 1243, 1175, 1148,
1039, 875, 675 cm '; HRMS calcd for C;7H,4N;0, M-+
H]" 318.1818, found 318.1813.

1- 5 R 0 R e (4- W R R ) Y ik 4.4 — FR R
2,6- ~FAR-1-FA E bt ab): AR A, 2% 89%. mup.
260~262 ‘C; '"H NMR (400 MHz, DMSO-d;) d: 0.92 (s,
6H, 2CH3), 1.91 (d, J=16.0 Hz, 2H, CH,), 1.97 (d, J=
16.0 Hz, 2H, CH,), 2.23 (s, 3H, CH3), 5.75 (d, J=7.6 Hz,
1H, CH), 6.84 (s, 2H, NH,), 6.99 (d, J=8.0 Hz, 2H, ArH),
7.15 (d, J=8.0 Hz, 2H, ArH), 7.30 (s, 2H, NH,), 8.75 (d,
J=8.4 Hz, 1H, NH); *C NMR (100 MHz, DMSO-d;) :
20.6, 28.8, 31.0, 31.4, 50.1, 50.2, 109.2, 125.8, 127.0,
127.9, 129.8, 129.7, 131.7, 134.1, 140.9, 155.9, 157.9,
188.1; IR (KBr) v: 3302, 2950, 2920, 2866, 1672, 1641,
1558, 1471, 1405, 1332, 1270, 1169, 1150, 1074, 1044,
877, 677 cm '; HRMS caled for Ci;H,N;0, [M+H]"
302.1869, found 302.1861.

1- A R (3, 4- R i S 44-— H
5-2,6- A1 Chi(de): AAEE, 753 90%. m.p.
249~252 °C; '"H NMR (400 MHz, DMSO-dj) d: 0.93 (s,
6H, 2CH3), 1.91 (d, J=16.0 Hz, 2H, CH,), 1.96 (d, J=
16.0 Hz, 2H, CH,), 2.11 (s, 6H, 2CH3), 5.72 (s, 1H, CH),
6.76 (s, 2H, NH,), 6.94 (d, J=7.6 Hz, 1H, ArH), 6.99 (d, J
=7.6 Hz, 1H, ArH), 7.03 (s, 1H, ArH), 7.22 (br, 2H, NH,),
8.71 (s, 1H, NH); *C NMR (100 MHz, DMSO-d;) J: 18.9,
19.7, 28.8, 31.4, 38.9, 50.1, 50.2, 109.3, 123.3, 127.1,
128.5, 132.7, 134.5, 141.3, 156.0, 188.0; IR (KBr) v: 3306,
2952, 2920, 2865, 1644, 1556, 1471, 1407, 1329, 1269,
1170, 1149, 1075, 1043, 827, 675 cm™'; HRMS calcd for
C1sH,6N;0, [M+H] 316.2025, found 316.2034.

1- Y R (4- S R 0 ) H k-4, 4- - 2,6-
THEAR--A OhAd): B, PR 92%. mp. 247~
249 C; 'H NMR (400 MHz, DMSO-d;) 6: 0.91 (s, 6H,
2CH;), 1.92 (d, J=16.0 Hz, 2H, CH,), 1.97 (d, J=16.0
Hz, 2H, CH,), 5.80 (d, J=8.8 Hz, 1H, CH), 6.86 (s, 2H,

216 http://sioc-journal.cn/
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NH,), 6.95 (t, J=8.8, 9.2 Hz, 2H, ArH), 7.28~7.31 (m,
4H, ArH, NH,), 8.88 (d, J=8.8 Hz, 1H, NH); *C NMR
(100 MHz, DMSO-d;) J: 28.8, 31.4, 49.9, 50.0, 109.0,
113.8 (d, Jer=109 Hz), 114.0, 127.6 (d, Jor=78 Hz),
140.3 (d, Jer=29 Hz), 156.0, 159.2, 161.6, 188.3; IR
(KBr) v: 3310, 2955, 2924, 2867, 1645, 1561, 1472, 1332,
1270, 1222, 1154, 1075, 1043, 1016, 878, 832, 677 cm ™ ';
HRMS calcd for C,¢H,;FN50, [M—|—H]+ 306.1618, found
306.1614.

1- 8 0 R e (-G R 3 ) R ik -4,4- — T BE -2 6-
ZEA-I- A O i(de): EAFETE, 773 91%. mp. 244~
246 ‘C; '"H NMR (400 MHz, DMSO-d;) 6: 0.92 (s, 6H,
2CH3), 1.92 (d, J=16.0 Hz, 2H, CH,), 1.97 (d, J=16.0
Hz, 2H, CH,), 5.87 (s, 1H, CH), 7.15~7.19 (m, 2H, ArH),
7.28 (dd, J=1.6, 7.6 Hz, 1H, ArH), 7.68 (dd, J=1.6, 7.6
Hz, 1H, ArH); *C NMR (100 MHz, DMSO-d) o: 28.7,
30.8, 31.1, 48.5, 50.0, 107.8, 125.8, 127.4, 128.8, 130.1,
132.1, 139.8, 156.3, 157.9, 188.5; IR (KBr) v: 3271, 2959,
2920, 2874, 1653, 1560, 1471, 1404, 1267, 1203, 1168,
1147, 1079, 1039, 745, 609 cm !; HRMS caled for
C16H,,CIN;0, [M+H]" 322.1322, found 322.1322.

1- 8 0 R e (3-U OR J ) R ik -4,4- — L2 6-
ZEAI- A ORf): BAlEE, P7E 85%. mp. 166~
167 C; '"H NMR (400 MHz, DMSO-d;) 6: 0.91 (s, 6H,
2CH3), 1.92 (d, J=16.0 Hz, 2H, CH,), 1.97 (d, J=16.0
Hz, 2H, CH,), 5.84 (d, J=8.0 Hz, 1H, CH), 6.95 (s, 2H,
NH,), 7.15 (dd, J=1.6, 8.4 Hz, 1H, ArH), 7.22 (d, J=4.8
Hz, 2H, ArH), 7.31 (s, 1H, ArH), 7.37 (br, 2H, NH,), 8.85
(d, J=8.8 Hz, 1H, NH); *C NMR (100 MHz, DMSO-d;)
8:28.7,31.4,50.0, 50.1, 108.8, 113.9, 124.4, 125.2, 125.7,
129.2, 132.2, 147.0, 156.1, 157.9, 162.3, 188.3; IR (KBr)
v: 3390, 3281, 2955, 1664, 1626, 1593, 1560, 1475, 1410,
1313, 1263, 1192, 1086, 1026, 777, 752, 617 cm™'; HRMS
caled for C;¢H,;CIN;0, [M—i—H]+ 322.1322, found
322.1321.

1- 8 0 R R (4- U R 0 ) R k-4, 4- — 1 BE -2 6-
ZEA-I- A O ie): AR, 3 93%. mp. 270~
272 ‘C; '"H NMR (400 MHz, DMSO-d;) 6: 0.91 (s, 6H,
2CH3), 1.94 (s, 4H, 2CH,), 5.85 (s, 1H, CH), 7.23 (d, J=
8.8 Hz, 2H, ArH), 7.28 (d, J=8.8 Hz, 2H, ArH); °C NMR
(100 MHz, DMSO-d;) §: 28.7, 31.4, 48.5, 50.0, 109.1,
127.1, 127.2, 127.6, 129.8, 143.4, 156.2, 158.0, 188.4; IR
(KBr) v: 3306, 2956, 2923, 2866, 1672, 1642, 1557, 1470,
1405, 1331, 1268, 1150, 1091, 1074, 1044, 1014, 874, 818,
665 cm”'; HRMS caled for Ci¢H,CIN;O, [M+H]":
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322.1322, found 322.1337.

1- 5 P LA (2,4- AR IE) 1 k-4, 4- — I 3L
2,6- ~FAR-1-FA E bt (dh): A AR, 725 91%. mup.
233~236 ‘C; '"H NMR (400 MHz, DMSO-dj) J: 0.91 (s,
6H, 2CH;), 1.90 (d, J=16.0 Hz, 2H, CH,), 1.95 (d, J=
16.0 Hz, 2H, CH,), 5.82 (d, J=8.8 Hz, 1H, CH), 7.30 (dd,
J=2.0, 2.0 Hz, 1H, ArH), 7.39 (d, J=2.4 Hz, 1H, ArH),
7.67 (d, J=8.4 Hz, 1H, ArH); “C NMR (100 MHz,
DMSO-ds) d: 28.7, 30.8, 31.1, 48.3, 50.0, 107.5, 125.5,
127.8, 128.0, 130.9, 131.2, 132.2, 132.7, 138.7, 156.3,
157.9, 188.4; IR (KBr) v: 3262, 2951, 2866, 1667, 1644,
1556, 1470, 1416, 1263, 1171, 1138, 1080, 1035, 867, 777,
686 cm”'; HRMS caled for Ci¢H,0CLN;O, [M+H]"
356.0933, found 356.0933.

1- S BE Y 3 4 (3,4 G S ) Y i -4, 4- — R ORE-
2,6- A1 A ke di): A, FFER 89%. mup.
248~250 ‘C; "H NMR (400 MHz, DMSO-d;) d: 0.89 (s,
6H, 2CH3), 1.92 (t, J=16.4 Hz, 4H, 2CH,), 5.88 (d, J=8.8
Hz, 1H, CH), 7.04 (s, 2H, NH,), 7.22 (dd, J=1.6, 1.6 Hz,
1H, ArH), 7.44~7.46 (m, 4H, ArH, NH,), 8.78 (d, J=8.8
Hz, 1H, NH); *C NMR (100 MHz, DMSO-d,) J: 28.7,
31.4, 49.8, 50.0, 108.5, 126.1, 127.7, 129.5, 129.9, 145.8,
156.1, 188.2; IR (KBr) v: 3308, 2953, 2921, 2866, 1647,
1552, 1469, 1405, 1328, 1267, 1170, 1147, 1077, 1043,
820, 748, 664 cm '; HRMS caled for CigHrCLN;O,
[M+H]" 356.0933, found 356.0924.

1- U 0 e (4- TR 2R 38 ) F 4,4 — I 3E-2,6-
TEARI- OB E)): BB, F7E 91%. mp. 247~
250 C; 'H NMR (400 MHz, DMSO-d;) 6: 0.90 (s, 6H,
2CH;), 1.92 (t, J=16.4 Hz, 4H, 2CH,), 5.85 (s, 1H, CH),
721 (d, J=8.4, 2H, ArH), 7.36 (d, J=8.4 Hz, 2H, ArH);
C NMR (100 MHz, DMSO-dq) 0: 28.8, 31.4, 49.9, 50.0,
108.9, 114.1, 118.3, 128.0, 129.4, 130.0, 130.1, 143.8,
156.1, 157.9, 188.2; IR (KBr) v: 3303, 2956, 2922, 2865,
1672, 1557, 1471, 1330, 1267, 1169, 1143, 1075, 1043,
1010, 876, 815, 657 cm™'; HRMS caled for C4H,;BrN;O,
[M+H]" 366.0817, found 366.0816.

45 B4t £l (Supporting Information) &% 4 1 'H
NMR 5 “C NMR i &, {654 4a (A1 51 S O A2 0%
FE 1M S AR P, CCDC %54 1477422, 1X EepHRL )
DL 2 MASF1) 9 335 (http://sioc- journal.cn/) I T %K.
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