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A series of 5-benzylidenepyrimidine-2,4,6(1H,3H,5H)-trione and 5,5'-(arylmethylene) bis[6-aminopyrimidine- 
2,4(1H,3H)-dione] derivatives were synthesized via the three-component reactions of aromatic aldehyde, 
6-aminopyrimidine-2,4-dione and Medrum’s acid in aqueous media in the presence of triethylbenzylammonium 
chloride. The structures of the products were affected by substituents of aromatic aldehydes. 
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Introduction 

The importance of uracil and its annelated deriva-
tives is well recognized by synthetic1 as well as bio-
logical2 chemists. With the development of clinically 
useful anticancer and antiviral drugs,3 there has recently 
been remarkable interest in the synthetic manipulations 
of uracils.4 

Multi-component reactions (MCRs), in which multi-
ple reactions are combined into one synthetic operation, 
have been used extensively to form carbon-carbon 
bonds in synthetic chemistry.5 Such reactions offer a 
wide range of possibilities for the efficient construction 
of highly complex molecules in a single procedural step, 
avoid the complicate purification operations and allow 
savings of both solvents and reagents. In the past decade 
there have been tremendous development in three- and 
four-component reactions and great efforts continue to 
be made to develop new MCRs.6-13  

The need to reduce the amount of toxic waste and 
by-product arising from chemical processes requires 
increasing emphasis on the use of less toxic and envi-
ronmentally compatible materials in the design of new 
synthetic methods. One of most promising approaches is 
using water as the reaction media. Breslow,14 who 
showed that hydrophobic effects could strongly enhance 
the rate of several organic reactions, rediscovered the 
use of water as a solvent in organic chemistry in the 
1980’s. There has been growing recognition that water 
is an attractive medium for many organic reactions.15 
Recently, many MCRs in aqueous medium have been 
reported.16 As part of our current studies on the devel-
opments of new routes to heterocyclic system,17 we now 

report an efficient and clean synthetic route to 
pyrimidine derivatives in aqueous media. 

Results and discussion 

When the three-component of aromatic aldehyde 1, 
6-aminopyrimidine-2,4-dione (2) and Medrum’s acid 3 
were treated in water in the presence of triethylbenzyl-
ammonium chloride (TEBAC) at 90 ℃ for 18—32 h, 
the desired product—5-aryl-5,6-dihydropyrido[2,3-d]- 
pyrimidine-2,4,7(1H,3H,8H)-trione (4) were not ob-
tained and the unexpected products 5-benzylidene-
pyrimidine-2,4,6(1H,3H,5H)-trione (5) and 5,5'-(aryl- 
methylene)bis(6-aminopyrimidine-2,4(1H,3H)-dione) (6) 
were obtained (Scheme 1). 

Choosing an appropriate solvent is of crucial impor- 
tance for the successful organic synthesis. To search for 
the optimal solvent, the reaction of 4-dimethylamino- 
benzaldehyde (1a), 6-amino-1,3-dimethylpyrimidine- 
2,4-dione (2a) and Meldrum’s acid (3) was examined 
using water, ethanol, acetone, chloroform, acetic acid 
and DMF, respectively, at different temperature for the 
synthesis of 5a. The results are summarized in Table 1. 

It can be seen from the Table 1 that the best results 
were obtained when the reaction was carried out in wa-
ter at 90 ℃ in the presence of TEBAC (10 mol%) (Ta-
ble 1, Entry 2). Water was chosen as the solvent for all 
further reactions as it is environmentally friendly and 
the toxic organic solvents can be avoided. Under these 
optimized reaction conditions, two series of pyrimidine 
derivatives 5 and 6 were synthesized. The results are 
summarized in Table 2.
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Scheme 1 

 

Table 1  Solvent optimization for the synthesis of 5a 

Entry Solvent Reaction temperature/℃ Time/h Yield/% 

1 H2O 90 24 64 

2 H2O＋TEBAC (10 mol%) 90 24 75 

3 Ethanol Reflux 24 67 

4 Acetone Reflux 24 39 

5 CHCl3 Reflux 24 63 

6 HOAc 80 24 70 

7 DMF 80 24 45 

 
Table 2  The synthesis of pyrimidine derivatives 5 and 6 in 
aqueous media 

Entry Product Ar R Time/h Yield/% 

1 5a 4-(CH3)2NC6H4 CH3 24 75 

2 5b 4-CH3OC6H4 CH3 22 78 

3 5c 3,4-OCH2OC6H3 CH3 25 73 

4 5d 4-HOC6H4 CH3 20 65 

5 5e 3,4-(CH3)2C6H3 CH3 25 74 

6 5f 3,4-(CH3O)2C6H3 CH3 27 70 

7 5g 4-(CH3)2NC6H4 H 18 70 

8 5h 4-CH3OC6H4 H 24 65 

9 5i 3,4-OCH2OC6H3 H 30 77 

10 5j 4-HOC6H4 H 32 61 

11 5k 3,4-(CH3O)2C6H3 H 26 72 

12 6a 3,4-Cl2C6H3 CH3 26 94 

13 6b 2,4-Cl2C6H3 CH3 27 95 

14 6c 4-NO2C6H4 CH3 24 90 

15 6d 4-FC6H4 CH3 22 60 

16 6e 4-BrC6H4 CH3 20 88 

17 6f 4-BrC6H4 H 24 96 

18 6g 3,4-Cl2C6H3 H 25 98 

19 6h 2,4-Cl2C6H3 H 22 95 

 
As shown in Table 2, the structures of the products 

were affected by the electronic nature of substituents in 
aromatic aldehydes. When the aromatic aldehydes with 

electron-donoring groups (Table 2, Entries 1—11) were 
used, the products 5 were obtained. While the aromatic 
aldehydes with electron-withdrawing groups (Table 2, 
Entries 12—19) were used, the products 6 were ob-
tained with excellent yields under the same reaction 
conditions. For compounds 5g—5k two isomers—E and 
Z configurations were observed. 

The structures of products 5 and 6 were identified by 
their spectroscopy analysis. The structure of 5b was 
further confirmed by X-ray diffraction analysis.18 The 
molecular structure of 5b is shown in Figure 1. 

 

Figure 1  ORTEP diagram of 5b. 

Though the detailed mechanism of this reaction has 
not been fully clarified, the formation of 5 and 6 can be 
explained by the possible mechanism presented in 
Scheme 2. The reaction occurs via an initial formation 
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Scheme 2 

 

 
of the α,β-unsaturated Meldrum’s acid from the con-
densation of aldehyde and Meldrum’s acid, which suf-
fers nucleophilic attack by 6-aminopyrimidine-2,4- 
dione and loses acetone and malonic acid to give the 
intermediate A. When the substituents in aromatic al-
dehydes are electron-donoring groups, the intermediate 
is more stable, which was hydrolyzed in water finely to 
give the products 5. When the substituents in aromatic 
aldehydes are electron-withdrawing groups, the inter-
mediate is more active. The Michael addition between 
intermediate A and 6-aminopyrimidine-2,4-dione took 
place, the products 6 were given. In this reaction, the 
Meldrum’s acid took part in the reaction, when no Mel-
drum’s acid was added the reaction did not take place. 
In the reaction mixture no Meldrum’s acid was detected. 
Moreover, when the catalytic amount of Meldrum’s acid 
(10 mol%) was used, the yield of the desired product 5 
was very poor. 

Conclusion 

In conclusion, a series of 5-benzylidenepyrimidine- 
2,4,6(1H,3H,5H)-trione and 5,5'-(arylmethylene)bis(6- 
aminopyrimidine-2,4(1H,3H)-dione) were synthesized 
by three-component reaction of aromatic aldehydes, 
6-aminopyrimidine-2,4-dione and Meldrum’s acid in 
aqueous media. The advantages of this method are  
easier work-up, milder reaction conditions, environ-

mentally benign procedure and wide scope. 

Experimental 

Melting points were determined on an XT-5 micro-
scopic melting point instrument and uncorrected. IR 
spectra were recorded on a Tensor 27 spectrometer in 
KBr with absorptions in cm－1. 1H NMR was measured 
on a Bruker DPX 400 MHz spectrometer in DMSO-d6 
with TMS as internal standard. Microanalyses were car-
ried out on Perkin-Elmer 2400 II instruments. X-ray 
diffraction was recorded on Smart-1000 diffractometer. 

Typical procedure for the synthesis of 
5-benzylidenepyrimidine-2,4,6(1H,3H,5H)-trione (5) 
and 5,5'-(arylmethylene) bis(6-aminopyrimidine- 
2,4(1H,3H)-dione) (6) in aqueous media 

A mixture of an aromatic aldehyde 1 (2 mmol), 
6-aminopyrimidine-2,4-dione (2) (2 mmol), Meldrum’s 
acid 3 (2 mmol) and TEBAC (0.15 g) in water (10 mL) 
was stirred for 18—32 h at 90 ℃, then the reaction 
mixture was cooled to room temperature. The crystal-
line powder formed was collected by filtration, washed 
with water and purified by recrystallization from the 
mixture of DMF and water to give 5 or 6 

1,3-Dimethyl-5-[4-(dimethylamino)benzylidene]- 
pyrimidine-2,4,6(1H,3H,5H)-trione (5a)  m.p. 240— 
242 ℃ (Lit.19 242 ℃); 1H NMR (DMSO-d6, 400 MHz) 
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δ: 3.14 (s, 6H, 2×CH3), 3.22 (s, 6H, 2×CH3), 6.81 (d, 
J＝8.8 Hz, 2H, ArH), 8.23 (s, 1H, CH＝), 8.43 (d, J＝
8.8 Hz, 2H, ArH); IR (KBr) ν: 1713, 1659, 1608, 1572, 
1535, 1468, 1442, 1411, 1362, 1234, 1193, 1160, 998, 
971, 940, 786, 752 cm－1.  

1,3-Dimethyl-5-(4-methyoxybenzylidene)pyrimi- 
dine-2,4,6(1H,3H,5H)-trione (5b)  m.p. 149—151 ℃ 
(Lit.20 152 ℃); 1H NMR (DMSO-d6, 400 MHz) δ: 3.21 
(s, 3H, CH3), 3.23 (s, 3H, CH3), 3.87 (s, 3H, CH3O), 
7.08 (d, J＝9.2 Hz, 2H, ArH), 8.32 (s, 1H, CH＝), 8.34 
(d, J＝9.2 Hz, 2H, ArH); IR (KBr) ν: 1717, 1664, 1603, 
1569, 1463, 1433, 1406, 1382, 1229, 1185, 850, 817, 
790, 752 cm－1.  

1,3-Dimethyl-5-(3,4-methylenedioxybenzylidene)- 
pyrimidine-2,4,6(1H,3H,5H)-trione (5c)  m.p. 202— 
204 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.22 (s, 3H, 
CH3), 3.24 (s, 3H, CH3), 6.19 (s, 2H, OCH2O), 7.09 (d, 
J＝8.4 Hz, 1H, ArH), 7.74 (dd, J＝1.6, 8.4 Hz, 1H, 
ArH), 8.17 (d, J＝1.6 Hz, 1H, ArH), 8.29 (s, 1H, CH＝); 
IR (KBr) ν: 1728, 1657, 1596, 1553, 1363, 1344, 1148, 
887, 814, 787, 752 cm－1. Anal. calcd for C14H12N2O5: C 
58.33, H 4.20, N 9.72; found C 58.59, H 4.02, N 9.85. 

1,3-Dimethyl-5-(4-hydroxybenzylidene)pyrimi- 
dine-2,4,6(1H,3H,5H)-trione (5d)  m.p. 293—295 ℃ 
(Lit.21 297—299 ℃); 1H NMR (DMSO-d6, 400 MHz) δ: 
3.21 (s, 3H, CH3), 3.23 (s, 3H, CH3), 6.89 (d, J＝8.4 Hz, 
2H, ArH), 8.29 (d, J＝8.4 Hz, 2H, ArH), 8.33 (s, 1H, 
CH＝), 10.84 (s, 1H, OH); IR (KBr) ν: 3200, 1705, 
1667, 1639, 1602, 1470, 1420, 1397, 1385, 1298, 1252, 
1235, 885, 827, 789, 753 cm－1.  

1,3-Dimethyl-5-(3,4-dimethylbenzylidene)pyri- 
midine-2,4,6(1H,3H,5H)-trione (5e)  m.p. 210—212 
℃; 1H NMR (DMSO-d6, 400 MHz) δ: 2.28 (s, 3H, CH3), 
2.32 (s, 3H, CH3), 3.21 (s, 3H, CH3), 3.24 (s, 3H, CH3), 
7.28 (d, J＝8.0 Hz, 1H, ArH), 7.94 (s, 1H, ArH), 7.97 (d, 
J＝8.0 Hz, 1H, ArH), 8.31 (s, 1H, CH＝); IR (KBr) ν: 
1722, 1665, 1574, 1555, 1506, 1448, 1420, 1361, 1241, 
1224, 1178, 987, 965, 917, 845, 792, 752, 723 cm－1. 
Anal. calcd for C15H16N2O3: C 66.16, H 5.92, N 10.29; 
found C 66.04, H 6.08, N 10.51. 

1,3-Dimethyl-5-(3,4-dimethoxybenzylidene)pyri- 
midine-2,4,6(1H,3H,5H)-trione (5f)  m.p. 226—228 
℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.23 (s, 3H, CH3), 
3.25 (s, 3H, CH3), 3.83 (s, 3H, CH3O), 3.90 (s, 3H, 
CH3O), 7.13 (d, J＝8.4 Hz, 1H, ArH), 7.92 (d, J＝8.4 
Hz, 1H, ArH), 8.29 (s, 1H, ArH), 8.34 (s, 1H, CH＝); 
IR (KBr) ν: 1720, 1657, 1598, 1556, 1360, 1334, 1170, 
1033, 922, 804, 771, 753 cm － 1. Anal. calcd for 
C15H16N2O5: C 59.21, H 5.30, N 9.21; found C 59.36, H 
5.12, N 9.09. 

1-Methyl-5-(4-(dimethylamino)benzylidene)pyri- 
midine-2,4,6(1H,3H,5H)-trione (5g)  m.p. 268—270
℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.12 (s, 6H, 2×
CH3), 3.17 (s, 3H, CH3), 6.82 (d, J＝8.8 Hz, 2H, ArH), 
8.21 (s, 1H, CH＝), 8.43 (d, J＝8.8 Hz, 2H, ArH), 
11.17 (s) and 11.27 (s) (1H, NH); IR (KBr) ν: 3225, 
1713, 1659, 1608, 1572, 1468, 1442, 1362, 1318, 1160, 
998, 940, 830, 786, 752 cm － 1. Anal. calcd for 

C14H15N3O3: C 61.53, H 5.53, N 15.38; found C 61.74, 
H 5.40, N 15.57. 

1-Methyl-5-(4-methoxybenzylidene)pyrimidine-2,- 
4,6(1H,3H,5H)-trione (5h)  m.p. 242—244 ℃ ; 1H 
NMR (DMSO-d6, 400 MHz) δ: 3.15 (s) and 3.18 (s) (3H, 
CH3), 3.88 (s, 3H, CH3O), 7.06—7.08 (m, 2H, ArH), 
8.27 (s) and 8.30 (s) (1H, CH＝), 8.34—8.39 (m, 2H, 
ArH), 11.41 (s) and 11.52 (s) (1H, NH); IR (KBr) ν: 
3230, 1723, 1693, 1604, 1571, 1550, 1388, 1348, 1188, 
1147, 983, 842, 756 cm－1. Anal. calcd for C13H12N2O4: 
C 60.00, H 4.65, N 10.76; found C 60.21, H 4.53, N 
10.89. 

1-Methyl-5-(3,4-methylenedioxybenzylidene)pyri- 
midine-2,4,6(1H,3H,5H)-trione (5i)  m.p. 287—289
℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.15 (s) and 3.17 
(s) (3H, CH3), 6.19 (s, 2H, OCH2O), 7.09 (d, J＝8.4 Hz, 
1H, ArH), 7.75 (s, 1H, ArH), 8.18—8.26 (m, 2H and 
CH＝), 11.44 (s) and 11.54 (s) (1H, NH); IR (KBr) ν: 
3225, 1731, 1641, 1548, 1503, 1359, 1260, 1029, 978, 
908, 783, 752 cm－1. Anal. calcd for C13H10N2O5: C 
56.94, H 3.68, N 10.22; found C 56.81, H 3.53, N 10.41. 

1-Methyl-5-(4-hydroxybenzylidene)pyrimidine-2,
4,6(1H,3H,5H)-trione (5j)  m.p.＞300 ℃; 1H NMR 
(DMSO-d6, 400 MHz) δ: 3.16 (s) and 3.17 (s) (3H, 
CH3), 6.89 (d, J＝7.6 Hz, 2H, ArH), 8.23 (s) and 8.26 (s) 
(1H, CH＝), 8.31—8.35 (m, 2H, ArH), 10.84 (s, 1H, 
OH), 11.36 (s) and 11.47 (s) (1H, NH); IR (KBr) ν: 
3228, 1716, 1690, 1649, 1609, 1537, 1389, 1217, 1176, 
985, 956, 844, 790, 756 cm － 1. Anal. calcd for 
C12H10N2O4: C 58.54, H 4.09, N 11.38; found C 58.78, 
H 3.86, N 11.51. 

1-Methyl-5-(3,4-dimethoxybenzylidene)pyrimi- 
dine-2,4,6(1H,3H,5H)-trione (5k)  m.p. 265—267 ℃; 
1H NMR (DMSO-d6, 400 MHz) δ: 3.16 (s) and 3.17 (s) 
(3H, CH3), 3.81—3.88 (m, 6H, 2×CH3O), 7.11 (d, J＝
8.8 Hz, 2H, ArH), 7.87—7.94 (m, 1H, CH ＝ ), 
8.26—8.41 (m, 2H, ArH), 11.41 (s) and 11.51 (s) (1H, 
NH); IR (KBr) ν: 3210, 1732, 1687, 1658, 1549, 1509, 
1357, 1289, 1014, 930, 892, 801, 751 cm－1. Anal. calcd 
for C14H14N2O5: C 57.93, H 4.86, N 9.65; found C 58.04, 
H 4.79, N 9.83. 

5,5'-(3,4-Dichlorophenylmethylene)bis(6-amino-1,
3-dimethylpyrimidine-2,4(1H,3H)-dione) (6a)  m.p.
＞300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.06 (s, 
6H, 2×CH3), 3.24 (s, 6H, 2×CH3), 5.57 (s, 1H, CH), 
7.10 (d, J＝9.2 Hz, 1H, ArH), 7.31—7.44 (m, 5H, ArH
＋2×NH2), 7.89 (s, 1H, ArH); IR (KBr) ν: 3389, 3139, 
1693, 1661, 1610, 1499, 1381, 1251, 1029, 881, 822, 
788, 755 cm－1. Anal. calcd for C19H20Cl2N6O4: C 48.83, 
H 4.31, N 17.98; found C 49.05, H 4.14, N 18.18. 

5,5'-(2,4-Dichlorophenylmethylene)bis(6-amino-1,
3-dimethylpyrimidine-2,4(1H,3H)-dione) (6b)  m.p.
＞300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.02 (s, 
6H, 2×CH3), 3.21 (s, 6H, 2×CH3), 5.52 (s, 1H, CH), 
7.15 (d, J＝9.2 Hz, 1H, ArH), 7.28—7.40 (m, 5H, ArH
＋2×NH2), 7.85 (s, 1H, ArH); IR (KBr) ν: 3379, 3130, 
1695, 1661, 1605, 1496, 1380, 1193, 1029, 881, 788, 
755, 717 cm－1. Anal. calcd for C19H20Cl2N6O4: C 48.83, 
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H 4.31, N 17.98; found C 49.01, H 4.46, N 18.11. 
5,5'-(4-Nitrophenylmethylene)bis(6-amino-1,3-di- 

methylpyrimidine-2,4(1H,3H)-dione) (6c)  m.p. ＞
300 ℃ (Lit.22 ＞300 ℃); 1H NMR (DMSO-d6, 400 
MHz) δ: 3.15 (s, 6H, 2×CH3), 3.29 (s, 6H, 2×CH3), 
5.49 (s, 1H, CH), 7.10 (d, J＝9.2 Hz, 1H, ArH), 
7.31—7.44 (m, 6H, ArH＋2×NH2), 7.90 (s, 1H, ArH); 
IR (KBr) ν: 3456, 3331, 1694, 1667, 1596, 1505, 1344, 
1245, 1148, 932, 857, 790, 762, 748 cm－1.  

5,5'-(4-Fluorophenylmethylene)bis(6-amino-1,3- 
dimethylpyrimidine-2,4(1H,3H)-dione) (6d)  m.p.＞
300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.11 (s, 6H, 
2×CH3), 3.28 (s, 6H, 2×CH3), 5.52 (s, 1H, CH), 7.10 
(d, J＝9.2 Hz, 1H, ArH), 7.30—7.44 (m, 6H, ArH＋2×
NH2), 7.95 (s, 1H, ArH); IR (KBr) ν: 3364, 3154, 1697, 
1593, 1498, 1378, 1286, 1159, 846, 812, 790, 734 cm－1. 
Anal. calcd for C19H21FN6O4: C 54.80, H 5.08, N 20.18; 
found C 54.97, H 4.93, N 20.30. 

5,5'-(4-Bromophenylmethylene)bis(6-amino-1,3- 
dimethylpyrimidine-2,4(1H,3H)-dione) (6e)  m.p.＞
300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.15 (s, 6H, 
2×CH3), 3.29 (s, 6H, 2×CH3), 5.49 (s, 1H, CH), 7.12 
(d, J＝9.2 Hz, 1H, ArH), 7.33—7.41 (m, 6H, ArH＋2× 
NH2), 8.01 (s, 1H, ArH); IR (KBr) ν: 3339, 3160, 1698, 
1594, 1499, 1377, 1208, 1156, 931, 849, 789, 752, 716 
cm-1. Anal. calcd for C19H21BrN6O4: C 47.81, H 4.43, N 
17.61; found C 47.52, H 4.36, N 17.77. 

5,5'-(4-Bromophenylmethylene)bis(6-amino-1- 
methylpyrimidine-2,4(1H,3H)-dione) (6f)  m.p. ＞
300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.36 (s, 6H, 
2×CH3), 5.39 (s, 1H, CH), 7.06 (d, J＝8.4 Hz, 2H, 
ArH), 7.36—7.38 (m, 5H, ArH＋2×NH2), 7.95 (s, 1H, 
ArH), 10.74—10.87 (m, 2H, 2×NH); IR (KBr) ν: 3343, 
3117, 1725, 1605, 1500, 1387, 1253, 1095, 900, 851, 
786, 760 cm－1. Anal. calcd for C17H17BrN6O4: C 45.45, 
H 3.81, N 18.71; found C 45.62, H 3.97, N 18.54. 

5,5'-(3,4-Dichlorophenylmethylene)bis(6-amino- 
1-methylpyrimidine-2,4(1H,3H)-dione) (6g)  m.p.＞
300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.25 (s, 6H, 
2×CH3), 5.43 (s, 1H, CH), 7.09 (d, J＝8.4 Hz, 1H, 
ArH), 7.30—7.45 (m, 6H, ArH＋2×NH2), 7.96 (s, 1H, 
ArH), 10.89—10.91 (m, 2H, 2×NH); IR (KBr) ν: 3348, 
3174, 1696, 1664, 1603, 1503, 1470, 1389, 1255, 889, 
832, 771, 757, 735 cm－1. Anal. calcd for C17H16Cl2N6O4: 
C 46.48, H 3.67, N 19.13; found C 46.64, H 3.47, N 
19.05. 

5,5'-(2,4-Dichlorophenylmethylene)bis(6-amino-1- 
methylpyrimidine-2,4(1H,3H)-dione) (6h)  m.p. ＞
300 ℃; 1H NMR (DMSO-d6, 400 MHz) δ: 3.20 (s, 6H, 
2×CH3), 5.43 (s, 1H, CH), 7.05 (d, J＝8.4 Hz, 1H, 
ArH), 7.30—7.45 (m, 6H, ArH＋2×NH2), 7.96 (s, 1H, 
ArH), 10.88—10.95 (m, 2H, 2×NH); IR (KBr) ν: 3371, 
3220, 1716, 1610, 1505, 1387, 1255, 1102, 921, 847, 
821, 792, 755, 709 cm－1. Anal. calcd for C17H16Cl2N6O4: 
C 46.48, H 3.67, N 19.13; found C 46.57, H 3.72, N 
19.08. 
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