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Abstract - b-Chloro-a-cyanocinnamonitrile reacts in an one-pot reaction with 

potassium thiocyanate and alkanol to form 2-alkoxy-6-phenyl-5-cyano-1,4- 

dhydro-4-pyrimidinthions. The products were S-alkylated to yield thieno[2,3- 

d]pyrimidines on cyclization and aminopyrimidines on substitution of alkoxy and 

alkylthio groups. 

Substituted and heterocondensed pyrimidines are widespread natural products.' A lot of synthetic 

pathways are available to create substituted pyrimidines.2 

The synthesis of 6-aminothieno[2,3-d]pyrimid'mes was earlier carried out stalting with 4-chloro- 

p ~ d i n e s 3  as well as using 4-mercaptopyrimidines.' Another synthesis route to thieno[2,3-d]pyrimidines 

was reported to apply 2,3-disubstituted derivatives of thiophene, which were condensed with various 

reagents to form the pyrimidine We took advantage of a new versatile pyrimidine synthesis 

yielding 2-alkoxy-6-phenyl-4-thioxo- lH-pyrimid'me-5-carbonitdes, which were S-ablated and subjected 

to ring closue reaction subsequently. As buildmg block ~-chl~ro-a-c~aoocinuamoni tde~~ was introduced 

in order to get easy access to the desired new substitution patterns. We have already reported on the utility 

of a-chloro-a-cyanocinnamonitde in the synthesis of 2,4-diarnin0-3-~uinolinecarhonitdes,'~ 3-amino- 

t h i ~ ~ h e n e s , ' ~  and imidaz0[1,2-a]~yridines.'~ 

RESULTS AND DISCUSSION 

D-Chloro-a-cyanocinnamonitrile (1) as starting material was obtained by chlorination of benzylidene 

ma~ononitrile.~~ For the formation ofthe pyrimidines (2) the following reaction mechanism is assumed. 

Substitution of chlorine by thiocyanate gives an isothiocyauato intermediate, which forms a thiocarbamate 
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after addition of alkanol. Dimroth ~earrangement'~ of this intermediate forms finally 2-alkoxy-6-phenyl-4- 

thioxo- IH-pyrimidine-5-carbonitriles (2). When the reaction was canied out in the presence of water, 2- 

oxo-6-phenyl-4-thioxo-lH,3H-pyrimidine-5-carbonitrile was obtained dependent on composition of the 

solvent &re. 

For the squthesis of 5-amino-thieno[2,3-d]pyrimid'mes, 4-thioxo- IH-pyrimidines (2) were alkylated with 

substituted halogenomethyl reagents such as chloroethyl acetate, chloroacetonitrile, chloroacetone, 

chloracetophenone, and chloroacetamide. The primary alkylation products were not isolated but subjected 

to ring closure reaction according to thiophene ~ynthesis.~'.~" 
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711e cyclizatiou was accomplished in sodium alkoxide solution or ethanolic potassium hydroxide solution. 

The conversion of 4 into 5 was confirmed by recording of IR spectra showing the absence of vCN 

absorption. It was possible to obtain 5 directly &om 1 by an one-pot reaction (procedure A)," otherwise 

the reaction was started f?om 2 according to procedure B. Because the yields do not diier sigmiicantly, 
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procedure A was advantageously applied. The alkylation of 3 with substituted halogenomethyl reagents 

followed by ring closure reaction was not feasible due to side reaction by 0-akylation in tbe first step. 

Only the reaction with chloroacetophenone gave a product (7) with acceptable yield and purity. The 

intermediate (6) was isolated and characterized. 

For the synthesis of hitherto unknown substituted amiuopyrimidine derivatives, we S-methylated 2 with 

dimethyl sulphate in aqueous sodium hydroxide solution to fiunish methytluopyrimidiie derivatives (8), 

which are assumed to uudergo substitution reactions. Subsequently, 8a,b were treated with amines 

expecting the formation of aminopyrimidine derivatives (9). As result alkoxy and akylthio groups were 

substituted directed by steric hindrance and nucleophilicity of the respective amiues. 2,4-disubstitution is 

attained under vigorous conditions, but we applied only reflux temperature determined by the respective 

reaction mixture. Surprisingly, 0-akyl  substitution with morpholine was prevented by the isopropyl group 

yieldiig the S-methyl substitution product (9d). 

A previous described synthesis of 2,4-diamiuo-6-phenylpyrimid'ies made use of the reaction between aza- 

analogous I ,3-dichlorotrimethinecyanine and n - i m i n ~ ~ r o ~ ~ l b e n z e n e . ~ ' ~  

10 
11 

Scheme 4 

The reaction of 8a with hydrazine hydrate was investigated. At first the formation of a bis-hydrazine 

substituted pyrimidine derivative is postulated, which immediately gives a riug closure product with the 

assigned structure. This py~azolo[3,4-d]pyrimidhe structure was confirmed by spectroscopic data. 
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EXPERIMENTAL 

Melting points were measured on a Kofler hot-stage apparatus. 'H NMR spectra and "C NMR spectra 

were obtained in CDCll or DMSO-d6 using an AC-200 MHz Bmker spectrometer. The IR spectra were 

recorded on a spectrophotometer Specord 75 (Fa. Carl-Zeiss Jena). Elemental analyses were determined 

on a EA 1108 (Fa. Carlo Erba Hofheim). 
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(a-Chlorobenzylidene)malononitrile (1) 

This compound was prepared according to a described procedure.12 

2-Alkoxy-6-phenyl-4-tbioxo-1,4-dihydropimidine-5-carbonitrile (2), general procedure 

A suspension of (a-chlorobenzytidene)malononitde (18.9 g, 0.1 mol) and potassium rhodanide (1.2 g, 

0.12 mol) 111 the respective alkanol (200 mL) was stirred and refluxed for 2 h. The reaction mixture was 

cooled and poured into water (600 mL) and afler 1 h, the crude product was collected by filtration. 

Rec~ystallisatio~~ was carried out with the given solvent. 

2-Methoxy-6-phenyl-4-thioxo-1,4-dihydropyrimidine-5-carhonitrile (2a) 

Yield: 57 %, mp 187-189 OC (ethanol); Anal. Calcd for C12HoN30S: C, 59.24; H, 3.73; N, 17.27; S, 13.18. 

Found: C, 59.33;H, 374;N,  17.48; S, 12.91. 

2-Ethoxy-6-pheoyl-4-thioxo-l,4-dihydropyrimidine-5-carbonitrile (Zb) 

Yield: 54 %, my 197-200 OC (ethanol); 'H NMR (DMSO-da) 6 14.0-15.0 (br s, IH, NH), 7.9-8.0 (d, J = 7 

Hz, 2H, phenyl-H), 7.5-7.7 (3 3H, phenyl-H), 4.4 (q, J = 7 Hz, 2H, 0CH2). 1.2 (t, I = 7 Hz, 3H, CH2) 

ppm; Anal. Calcd for C12HllN30S: C, 60.68; H, 4.31; N, 16.33; S, 12.46. Found: C, 60.66; H, 4.33; N, 

16.56; S, 12.60. 

6-Phenyl-2-propoxy-4-thioxo-1,4-dihydropimidine-S-carbooitrile (2c) 

Yield: 50 O h ,  mp 213-215 "C (n-propanol); I3c NMR (DMSO-d6) 6 184.84 (s, Cl),  104.27 (s, C2), 157.21 

(s, C3), 166.53 (s, C4), 116.37 (s, C5), 134.94 (s, C6), 128.28 (d, C7), 128.70 (d, C8), 131.68 (d, CY), 

70.91 (t, CIO), 27.27 (1, C1 I), 9.82 (q, C12) ppm; Anal. Calcd for ClaH13NnOS: C, 61.97; H, 4.83: N, 

15.49;S, 11.82. Found: C, 62.51;H, 5.06;N, 15.48;S, 11.69. 

2-lsopropoxy-6-phenyI-4-thioxo-1,4-dibydrop~imidine-5-carbonitr~e (2d) 

Yield: 73 %, mp 200-203 "C (i-propanol); 'H NMR (DMSO-d6) 6 14.0-15.0 (br s, IH, NH), 8.0 (d, J = 7 

Hz, 2H, phenyl-H), 7.5-7.7 (m, 3H, phenyl-H), 5.5 (heptet, I = 6 Hz, lH, CH), 1.4 (d, I = 6 Hz, 6H, 

2CH1) ppm; "C NMR (DMSO-d6) 6 185.00 (s, CI), 104.12 (s, C2), 156.92 (s, C3), 166.98 (s, C4), 

135.21 (s, C5), ,128.53 (d, C6), 128.89 (d, C7), 131.01 (d, C8), 116.73 (s, CY), 74.32 (d, CIO), 21.46 (q, 

C1 I, C1 1')ppm;Anal. Calcd for CIIH,,N30S: C, 61.97; H, 4.83: N, 15.49: S, 11.82. Found: C, 62.25: H, 

5.04; N, 15.63; S, 11.82. 

6-Phenyl-2-oxo-4-thioxo-1H,3H-pyrimidine-5-carbonitrile (3) 

Potassium rhodanide (2.9 g, 30 mmol) was dissolved in a mixture of water (20 mL) and ethanol (50 mL). 1 

(4.7 g, 25 mmol) was added portionwise under stimog. Subsequently, the mixture was heated at a bath 

temperature of 100 OC for 1 h. After cooling, the precipitate is filtered off and digested with water (75 mL) 

for purification. Yield: 26 %, mp 294-297 OC (H20); 'H NMR (DMSO-d6) F 12.9 (s, NH), 7.6 (m, phenyl- 

H) ppm; "C NMR (DMSO-d6) 6 187.71 (s, CI), 97.44 (s, C2), 187.71 (s, C3), 158.99 (s, C4), 129.70 (s, 
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C5), 128.44 (d, C6 and C7), 132.16 (d, C8), 115.66 (s, C9) ppm; Anal. Calcd for CIIH,NZOS: C, 57.63; 

H, 3.08;N, 18.33; S, 13.99. Found: C, 57.69;H, 3.15;N, 18.67; S, 13.67. 

S-Amino-2-alkoxy-4-pbenylthien0[2,3-dlpyimidine (S), 

General procedure A: 1 (1.88 g, 10 mmol) and potassium rhodanide (1.2 g, 12.5 mmol) were suspended 

in alkanol (20 mL) and then stirred at reflux temperature for 1.5 h. Subsequently, an alkoxide solution, 

prepared 6om sodium (0.46 g, 20 mmol) and alkanol (16 mL) was added, and then 20 mL of the solvent 

was distilled off under stining. AAer cooling, the alkylating agent (10 mmol) was added, and the mixture 

was stirred at r t  for 20 min. Afterwards, the mixture was heated on a water bath for 15 min and afler 

cooling diluted with water (50 mL). The precipitate was filtered off after 12 h.  

General procedure B: 3 (1.15 g, 5 mmol) and potassium rhodanide (1.95 g, 20 mmol) were suspended in 

ethanol (20 mL) and then heated to reflux for 15 min. Subsequently. an ethoxide solution, prepared from 

sodium (0.23 g, 10 mmol) and ethanol (8 mL) was added. After cooling, the alkylating agent (5 mmol) 

dissohed in ethanol ( I0  mL) was added, and the mixture was stirred at rt for 30 min. Afterwards. the 

mixture was heated on a water bath for 30 min and afler cooling diluted with water (100 mL). The 

precipitate was filtered off alter 12 h. 

Ethyl S-amino-2-ethoxy-4-phenylthieno[2,3-d)pSimidine-6-carboxylate (Sa) 
I H NMR (CDCI,) G 7.5-7.7 (m, 5H, phenyl-H), 5.9 (s, 2H, NH2), 4.6 (q, J = 7 Hz. 2H, CH,), 4.2 (q, I = 8 

Hz, ZH, CH2), 1.5 (t, J = 7 Hz, 3H, CH,), 1.3 (t, J = 8 Hz, 3H, CHZ) ppm; Anal. Calcd for C1,H17N303S: 

C, 59.45;H,4.99;N, 12.24;S,9.35. Found:C,59.50;H,5.07;N, 12.30;S,9.31. 

S-Amino-2-ethoxy-4-phenylthieno[2,3-d]pyrimidine-6-carbonitre (Sb) 

'H NMR (CDCI,) G 7.4-7.8 (4 5H, phenyl-H), 5.9-6.2 (s, IH, NH), 5.1-5.4 (s, IH, NH), 4.6 (q, J = 8 Hz, 

2H, CH2), 1.5 (t, J = 8 Hz, 3H, CHZ) ppm; Anal. Calcd for C I S H I ~ N ~ O S :  C, 60.80; H, 4.18; N, 18.91; S. 

10.80. Found: C, 60.76;H,4.06;N, 18.44;S, 10.56. 

S - A m i n o - 4 - p h e n y 1 - 2 - p r o p o x y t h i e n o [ 2 , 3 - d l p e  (Sc) 

A n d  Calcd for C I ~ H I ~ N ~ O S :  C, 61.93; H, 4.55; N, 18.06; S, 10.31. Found: C, 61.62; H, 4.51; N, 17.33; 

S, 10.23. 

S-Amino-2-etboxy-4-phenylthieno[2,3-dlpyimidine-6-yl pbenyl ketone (Sd) 

Anal. Calcdfor C Z ~ H ~ ~ N , O ~ S :  C, 67.19;H,4.57;N, 11.20; S, 8.53. Found: C, 67.22;H, 4.55; N, 11.23; S, 

8.46. 

S-Amino-4-phenyl-2-propoxythieno[2,3-dlpimidine-6-yl methyl ketone (Se) 

Anal. Calcd for C17HllN302S: C, 62.37; H, 5.24; N, 12.84; S, 9.78. Found: C, 62.26; H, 5.24; N, 12.84; S, 

9.86. 

5-Amino-2-methoxy-4-phenylthieno[2,3-dlpiidine-6-carboxaide (Sf) 
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Anal. Calcd for CI4HlZN4O2S: C, 56.00; H, 4.03; N, 18.66; S, 10.66. Found: C, 55.92; H, 4.08; N, 18.58; 

S, 10.37. 

2-Oxo-4-phenylcarbonylmethylthio-6-phenyl-lH-pimidine-S-carbonitrile (6) 

Pheuacyl bromide (2.0 g, I0 mmol) was added to a stirred suspension of 3 (2.3 g, 10 mmol) and potassium 

carbonate (1.4 g, 10 mmol) in ethanol (20 mL), and the mixture was stirred at 60 "C for 1 h. After cooling, 

the mixture was diluted with water (120 mL) and acidiied with acetic acid (5 mL). The obtained 

precipitate was filtered off. Yield: 2.3 g (66 %), mp 299-302 'C (11-propanol); "C NMR (DMSO-ds) 6 

175.52 (s, CI), 87.42 (s, C2), 162.85 (s, C3), 152.60 (s, C4), 114.81 (s, CS), 38.10 (t,  C6), 192.30 (s, 

C7), 135.71, 129.42(s,CXaudC12), 128.92, 128.80, 128.42(d,C9, C11,C13, audC14). 133.78. 132.47 

(d, C11 and C15) ppm; Anal. Calcdfor CI9HI3N1O2S: C, 65.69; H, 3.77; N, 12.10; S. 9.23. Found: C. 

65.97;H, 3.78;N, 11.97;S,9.03. 

S - A m i n o - 2 - o x o - 4 - p h e n y l - 3 H - t h i e n o [ 2 , 3 - d l p  phenyl ketone (7) 

6 (1.7 g, 5 mmol) was dissolved in a sodium ethoxide solution (prepared from sodium (0.35 g, 15 mmol) 

and ethauol(25 mL)) and held at a bath temperature of 1 10 "C for 30 min. After cooling_ the mixture was 

diluted with water (50 mL), acidiied with acetic acid (5 mL) and the precipitate filtered off Yield: 1.3 g 

(75 %), mp 329-332 'C (ethanol); MS: CI9H1,N1O2S LUIZ = 347; 13C NMR (DMSO-d6) 6 174.35 (5, Cl), 

10616 (s, C2), 166.04 (s, C3), 152.84 (s, C4), 166.32 (s, C5), 96.05 (s, C6), 18618 (s, C7), 142.05, 

138.32 (s, C8 and C12), 128.75, 128.26, 127.90, 127.02 (d, C9, C10, C13, and C14), 130.16, 129.42 (d, 

C1 I andC15)ppm. 

2-Ethoxy-4-methylthio-6-phenylp)7imidin-5-carbonitre (8a) 

2b (5 g, 20 mmol) was suspended in 2 N sodium hydroxide solutiou (70 mL). Subsequently. dimethyl 

sulphate (2.5 g, 20 mmol) was added dropwise to this suspensiou. The obtained solution was stirred for 2 

h and the precipitate collected by filtration afterwards. Yield: 4.1 g (76 %), mp 121-123 OC (ethanol); 'H 

NMR (DMSO-d,) 6 7.6 (m, 5H, pheuyl-H), 4.5 (q, J = 8 Hz, 2H> CH2), 1.4 (t, J = 8 Hz, 3H, CH,) ppm; 

13C NMR (DMSO-&) 6 184.84 (s, CI), 104.30 (s, C2), 157.14 (s, C3), 166.69 (s, C4), 135.04 (s, C5), 

128.76, 12834(d, C6 and C7), 132.16 (d, CX), 115.66 (s, C9), 65.76 (t, C10); 13.86 (q, Cl1)ppm:Anal. 

Calcd for CIJHIIN~OS: C, 61.97; H. 4.83; N. 15.49; S. 11.82. Found: C. 61.90; H, 4.92; N. 15.42; S, 

11.77. 

2-lsopropoxy-4-metbyIthio-6-phenylpqrimidine-S-carbonitre (8b) 

2d (5.43 g, 20 mmol) was suspended in 2 N sodium hydroxide solutiou (70 mL). Subsequently, dimethyl 

sulphate (2.5 g. 20 mmol) was added dropwise to this suspension. The obtained solution was stirred for 2 

h and the precipitate collected by filtration afterwards. Yield: 5.2 g (91 %), mp 131-133 'C (i-propanol); 
I H NMR (DMSO-ds) 6 8.0 (d, J = 7 Hz, 2H, pheuyl-H), 7.5-7.7 (m, 3H, phenyl-H), 5.4 (heptet, J = 7 Hz, 

IH, CH), 2.7 (s, 3H, SCH,), 1.4 (d, J = 7 Hz, 6H, 2CH3) ppm; "C NMR (DMSO-do) G 177.14 (s, CI),  
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95.76 (s, C2), 162.94 (s, C3), 169.05 (s, C4), 115.47 (s, C5), 135.05 (s, C6), 128.71 (d, C7), 128.76 (d, 

C8), 131.69 (d, C9), 71.84 (d, CIO), 21.56 (q, C11 and C1 I,), 12.77 (q, C12) ppm; Anal. Calcd for 

CljHIjN30S: C, 63.13;H, 5.30;N, 14.72;S, 11.24. Found: C,63.37;H, 5.53;N, 14.82; S, 11.23. 

4 - M e t h y l t h i o - 2 - ( m o r p h o l i n o - 4 - y l ) - 6 - p h e ~ e  (9a) 

8a (1.36 g, 5 mmol) was dissolved in morpholine (8 mL) and heated to reflux for 1.5 h. After cooling, the 

mixture was poured into water (50 mL), allowed to stand for 12 h and the sluny of clystallised material 

decauted from the aqueous mixture. After trituration with ethanol, 9a was recrystallised from ethyl acetate. 

Yield: 1.0 g (64 %), mp 190-195 'C (ethyl acetate); 'H NMR (CDCI,) G 7.9-8.0 (d, J = 7 Hz, 2H, phenyl- 

H), 7.40-7.6 (m 3H, phenyl-H), 3.7-3.9 (t, J = 7 Hz, 4H, N(CH2)>), 3.9-4.0 (t, J = 7 HZ, 4H, O(CH2)2) 

ppm; "C NMR (CDCI,) G 175.26 (s, CI), 158.81 (s, C2), 90.91 (s, C3), 167.65 (s, C4), 116.74 (s, C5), 

136.22 (s, C6), 128.68 (d, C7), 129.07 (d, C8), 131.05 (d, C9), 12.85 (q, CIO), 44.30 (t, C l l  and Cll'), 

66.64 (t, C12 and C12') ppm; Anal. Calcd for CI6Hl6N4OS: C, 61.52; H, 5.16; N, 17.93; S, 10.26. Found: 

C,6188;H,  5.27;N, 17.94;S, 9.09. 

2,4-Bis(pyrrolidino-l-yl)-6-phenylpyrimidine-S-carbonitrile (9b) 

8a (1.36 g, 5 mmol) was dissolved UI pp~lrolidine (8 mL) and heated to reflux for I h. Afler cooling, the 

mixture was poured into water (50 mL), allowed to stand for 12 h, and the crystallised material collected 

by fltration. Yield: 0.7 g (44 %), mp 183-188 "C (ethyl acetate); 'H NMR (CDCI,) 6 7.8-7.9 (1% 2H, 

phenyl-H), 7.4-7.5 (m, 3H, phenyl-H), 3.8-3.9 (m, 4H, NCH2), 3.6 (d, J = 7 Hz, 4H, NCH2), 1.9-2.1 (m, 

8H. CH2CH2) ppm; I3c NMR (DMSO-do) 6 170.87 (s, CI), 160.43 (s, C2), 75.62 (s, C3), 158.05 (s, C4), 

12016 (s, C5), 137.84 (s, C6), 128.13 (d, C7), 128.78 (d, C8), 130.22 (d, C9), 48.53 and 46.39 (t, C10 

and C12), 24.90 and 24.57 (t, C11 and C13)ppm;Anal. Calcd for C19H2~N5: C, 71.44; H, 6.63; N, 21.93. 

Found: C, 71.21;H, 6.78;N, 22.09. 

4-Cyclohexylamino-2-ethyloxy-6-phenylpyrimidine-S-carbonitre (9c) 

8a ( 1.36 g, 5 mmol) was dissolved in cyclohexylamine (8 mL) and heated to reflux for 1.5 11. After cooling, 

the mixture was poured into water (50 mL), allowed to stand for 12 h, and the crystallised material 

collected by atration. Yield: 0.7 g (43 %), mp 198-202 "C (acetonitrile); 'H NMR (CDCI,) G 7.9-8.0 (d, J 

= 7 Hz, 2H, phenyl-H), 7.4-7.6 (m, 3H, phenyl-H), 5.5-5.6 (d, J = 10 Hz), IH, NH), 4.0-4.2 (m, lH, CH), 

4.5 (q, 1 = 8 Hz, 2H, OCH*), 1.4 (t, J = 8 Hz, 3H, CH,), 1.1-2.1 (m, IOH, (CH,)j) ppm; 'k NMR 

(CDC1,) G 170.09 (s, Cl), 165.46 (s, C2), 81.95 (s, C3), 164.05 (s, C4), 117.05 (s, C5), 136.27 (s, C6), 

128.53, 128.47(d, C7 andC8), 131.10(d, C9), 14.45(q,C10), 63.81 (t, CII),  5006(d,C12), 32.83 (t, 

C 13 and C13'), 24.71 (t, C14 and C14'), 25.45 (t, C15) ppm; Anal. Calcd for C I ~ H ~ ~ N J O :  C, 70.78; H, 

6.88;N, 17.38. Found: C, 71.05;Y 7.02;N, 17.48. 
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8c (1.43 g, 5 mmol) was dissolved and heated to reflux in a mixture of morpholme (15 mL) and i-propanol 

(15 mL) for 2 h on an oil-bath temperature of 170 "C. The volatile components of the mixture were 

distilled off in vacuo and the residue was recrystallized twice with i-propanol. 

Yield: 1.0 g (62 %), mp 140-144 "C (i-propanol); 'H NMR (DMSO-da) 8 7.9 (d, J = 7 Hz, 2H, phenyl-H), 

7.5-7.65 (m, 3H, phenyl-H), 5.25 (heptet, J = 7 Hz, lH, CH), 3.9 (t, J = 7 Hz, 4H, 20CH2), 3.7 (t, J = 7 

Hz, 4H, 2NCH2), 1.4 (d, J = 7 Hz, 6H, 2CH3) ppm; I3c NMR (DMSO-&) G 173.37 (s, CI), 82.11 (s, 

CZ), 163.55 (s, C3), 164.76 (s, C4), 118.16 (s, C5), 136.45 (s, C6), 128.38 (d, C7), 129.1 1 (d, C8), 

131.13 (d, C9), 71.84 (d, CIO), 21.66 (q, C1 I) ,  47.15 (t, C12), 65.89 (t, C13) ppm; Aual. Calcd for 

C,&N4O2: C,66.65;H, 6.21;N, 17.27. Found: C, 66.81;H,6.55;N, 17.30. 

3-Amino-6-hydrazino-4-phenylpyrazolo[3,4-d]pyrimidine ( I  1) 

8a (1.36 g, 5 mmol) was heated to reflux in hydrazine hydrate solution (5 mL, 80 %) for 3 h. The 

precipitate was filtered off and dissolved in 10 % sodium hydroxide solution for purification. 11 was 

obtaiued as precipitate on addition of acetic acid and reclystallized fiom n-propanol. Yield: 0.9 g (75 %), 

mp 241-244 'C (n-propanol); 'H NMR (DMSO-da) 6 11.9 (s, IH, NH), 8.2 (s, IH, NH), 7.7-7.9 (m 2H, 

phenyl-H), 7.4-7.6 (m 3H, phenyl-H), 4.5-4.7 (s, 2H, NH2), 4.0-4.4 (s, 2H, NH2) ppm; 1R: 1605, 3100- 

3400 (br), 3460 cm~l; Anal. Calcd for CIIHIINI:  C, 54.70; H, 4.59; N, 40.64. Found: C, 54.84; H, 4.65: N, 

40.16. 
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