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1 
Abetraec - A novel synthesis of N -methyl-1-phenyl-1.2-pmpanediamine (9) from - 
2-benzylamino-1-phenylpropanone (2) is reported. Condensation of this diamine 

with ethyl ethoxycarbonylacetimidate hydrochloride and dehydrogenation of the 

resulting imidarolidine (10) gives ethyl 2-(1.4-dimethyl-5-phenylimidazol-2- 

-~l)metate (11). suitable starting material for the synthesis of imidazoles 

with a 2-aminoethyl chain. The synthesis of the 2-[2-(4-pheny1piperazinyl)ethyl 

derivative 3 is specifically reported. 
I 

We have recently reported that 1-alkylnaphth[l.2-d]imidamles bearing an arylpiperaeinoethyl chain 

in the 2-position 1 possess an oral and long-lasting antihypertensive activity in conscious normo- 
1 

tensive and renal hypertensive dogs, without CNS depressant effects . Information is available in 
the literature2 on the adrenolytic and eedative properties of the structurally related 2-srylpi- 

perazinoethylbenzimidazoles. Thus, in continuation of our program to investigate structures with 

possible diseoeiation between central effects and cardiovascular activity, we turned our attention 

to the non-condensed 2-arylpiperarinoethyl-1,4-diallyl-5-phenylimidzoles 2. 

1 2  
We describe in this paper the synthesis of the parent compound of class 2 having R -R =CH3 and 

Ar=C6H5 (2 in the Synthetic Scheme). 



1 2  R .R = alkyl groups; Ar = substituted phenyl 

2-Benzylamino-1-phenylpropanone 2, prepared from 2-bromopropiophenone and benzylamine according to 
3 the reported procedure . was cyclized to the imidazol-2-one 4 with potassium cyanate and hydro- 

chloric aeid. Catalytic hydrogenation of the double b m d  required rather drastic conditions (acetic 

acid as solvent: 50'C and 20 bar) which however left unchanged the protecting benzyl group. The so- 

dium salt of the imidazolidin-2-one 2 was methylated by means of methyl iodide in dimethylformamide 

to give 6. Methylation of 5 by this procedure gave 1-benzyl-3.5-dimethyl-4-phenylimidazole-2-one 

4a,  which remained unchanged under the same experimental conditions used for the hydrogenation of - 
compound 4 to eompound I .  Another unexpected finding was that & was recovered unchanged after pro- 

longed reflux in ethanol containing excess 372. HC1. Thus, diamine 8 had to be prepared by prior 

reduction of &with lithium aluminum hydride in tetrahydrofuran and subsequent cleavage of the imi- 

dazolidine 1 by reflux in 10% aqueous hydrochloric aeid. A controlled catalytic hydrogenation of 

gave the diamine 9 in a practically quantitative ~ield without cleavage of the second benzylic bond 

present in the molecule. Reductive amination of 3 to was not considered due to the drastic eondi- 

4 tions (150°C. 12 h, autoclave) reported for the synthesis of a-amino-isobutyrophenane-isopropyl- 

imine from isopropylamine and a-aminoieobutyrophenone. 

2 
Our synthetic pathway leading to 9  batan anti ally modifies the route reported for the isomeric N - 
-methyl-l-phenyl-1,2-pr~Panediamine5~6. Moreover, by properly choosing the starting bromoketone, any 

1 
N -alkyl-I-aryl-1.2-propanediamine could in principle be obtained. An alternative procedure to 

synthesize a mixture of the threo and erythro forms of 9 from 2-amino-1-phenylpropanol has been pro- 
7 posed but without description of the experimental data . It is worth mentioning that our route 

affords the erythra isomer of 9 only as the catalytic hydrogenation of the double bond of compound 4 
leads to a cis disposition of the Cq-H and C -H protons in compound 2 and the subsequent transfor- 5 

matiom from 2 to 9, do not modify this situation. This is shown by the Jqr5 values of compounds 5 



and 5 (8.5 Hz) and of compound 1 (9.5 Hz) which are consistent with those extimated from the Karplus 

equation for a cis disposition of the C -H and C -H protons (J = 6-15 Hz; 4 5 04,5 = 5'-15') but not 

with those expected for a trans disposition of the C -H and C -H protons ( J - 1.3 Hz; 4 5 04,5 ' 10o0- 

-120'). The erythro form of 9 is indicated also by its J coupling constant value (J = 5.0 Hz) 
1.2 1.2 

which agrees with the values reported for the J coupling constant of the erythro form of 1,2- 
1.2 

-methylamino-1-phenylethane and of 1,2-methylamino-1-phenylpropane (JlB2 - 4.5 Hz) but not with the 

values reported for the J coupling constant of the threo farm (J = 8.7 Hz) of these two 
1.2 1.2 

compounds. 7 

9 Condensation of 9 with ethyl ethoxycarbonylacetimidate hydrochloride , according to Yamazaki's 

modificationlo, gave the imidazalidine g. No trace of the tauromeric imidazoline was evidentiated 

in the nmr spectrum, in which only the vinylic proton and NH were apparent. As a consequence, the 

dehydrogenation of g to imidazole 11 requires forcing conditions and was in fact obtained by reflux 

in acetic acid with 30% palladium on carbon. A concomitant thermal decarbaxylation with formation of 

1211 in a 132 yield was observed. Nickel dioxide12 in refluxing benzene and barium manganete13 in - 
refluxing dichloromethane were ineffective. Selenium powder1' in diphenyl at 250°C gave predomi- 

nantly 12 and dimeric products. 

The transformation of 11 into 14 was obtained by two routes in about the same yield. In the first 

route, 11 was condensed with the lithium salt of N-phenylpiperazine and the resulting amide wae 

reduced by means of lithium aluminum hydride to 14. In the second route, g w a s  reduced by means of 

lithium aluminum hydride to the 2-hydroxyethyl derivative gwhich was reacted with thionyl chloride 

and then with phenylpiperazine. 

When submitted to a general pharmacological screening, 14 citrate showed marginal CNS depressant 
effects not accompanied however by cardiovascular activity. Moreover the acute oral toxicity was 

increased with respect to the corresponding compound 1. For thew reasons, no other compound of this 

series was synthesized. Nonetheless the synthetic route presented in this paper could in principle 

be applied to the synthesis of whatever compound 2 by properly choosing the starting 2-bramoketone 

and the alkylating agent of the imidazole nitrogen. 

EXPERIMENTAL 

Melting points were determined on a Buchi 510 capillary apparatus and are uncorrected. The ir spec- 

tra were measured in nujol mull or as films with a Perkin-Elmer 157 spectrophotometer. 'H nmr 

spectra were recorded on a Bruker WH 270 or WP 60 ~~ectrometer. Differential scanning calorimetry 



curves (DSC) were obtained on a TA 2000 Mettler t h e m 1  analyzer, in a normal pan, with nitrogen . 
flov of 25 mlfmin and a heating rate of S°C/min. Tlc determinations were carried out on Merck silica 

gel plates 60 P254. Microanalyses were performed by the Analytical Department of Gruppo Lepetit. 

1-Benzyl-5-methyl-4-phenylimidazol-2-one (4). 

A solution of potassium cyanate (113.55 g, 1.4 mol) in water (250 ml) was dropped into a stirred 

solution of 2-benzylamino-1-phenylpropanone hydrochloride3 (2) (193 g, 0.7 mol) in water (3750 ml). 

The ieaction was heated at reflux far 1 h then 37% HC1 (69 ml, 0.7 mol) was added slowly during 1 h 

while maintaining the reflux. The resulting precipitate was collected by filtration at room tempera- 

ture, washed with water and vacuum dried to yield 147 g (79%) of 4:mp 219-226 'C which was used as 

such in the next step. An analytical sample was obtained by recrystallization from 95% ethano1:mp 

227-229 'C; ir (nujol) 1690 (~0)cm-l; 'H nmr (DMSO-d6) 6 2.10 ( 8 .  3H. CH3). 4.88 (s. 2H, CH2). 

7.20-7.60 ( m. IOH, aromatic), 10.57 (s, lH, NH). &&. Calcd for C17H16N20 : C, 77.25; H. 6.10; N, 

10.60. Found: C. 77.36; H. 6.13; N. 10.69. 

1-Benayl-3.5-dimethyl-4-phenyl-4-phenylimidl-2 (5) 

A 55% dispersion of sodium hydride (1.59 g, 0.037 mol) was added portionwise to a cooled (0+5'C so- 

lution of & (7.0 g, 0.026 mol) in dimethylformamide (250 ml) 30 mi". After completing the addition 

of the sodium hydrate, a solution of methyl iodide (2.12 ml, 4.83 g, 0.037 mol) in dimethylformamide 

(25 ml) was added (0+5-C) during 30 min, and the resulting mixture was allowed to react for 1 h at 

roam temperature. The reaction mixture was quenched with ice-water (2 kg) and then extracted with 

ethyl acetate (300 x 3 ml). The organic layer was washed with water (300 x 3) dried over MgSO 
4' 

filtered and evaporated under vacuum to yield 5.9 g (80% y) of an oily compound. ir (film) 1695 

(~0)cm-l; nmr (CDC13) 61.97 (s, 311, NCH3), 4.97 (s, 2H. CH2). 7.37 m, 10% aromatic). This 

material was submitted without further purification to catalytic hydrogenation with 30% palladium on 

carbon in acetic acid as described for 5 and it was recovered unchanged under these conditions. 

1-Benzyl-5-methyl-4-phenylimidazolidin-2 (5). 

A solution of 4 (45 g. 0.17 mol) in glacial acetic acid (500 ml) was hydrogenated at 50 OC and 20 

bar in the presence qf 10% palladium on carbon (20 g) for 6 h. The catalyst was filtered out and the 

solvent was evaporated under reduced pressure. The residue was taken up with toluene (100 ml) and 

the solvent again evaporated. The residue was triturated with water, recovered by filtration and 

vacuum dried to yield 37.5 g (82%) of 2 which was used as such in the next step. An analytical sam- 

ple was obtained by recrystallization from acetonemp 151-152 'C; ir (nujol) 3220. 3100 (NH). 1700 

-1 1 
(c0)em ; H nmr (CDC13) 6 0.67 (d, 3H. ;I= 7.0 Hz. CH3), 3.87 (m. 111, C5-H). 4.80 (d, la. J- 8.5 Hz, 
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c~-H). 4.00 and 4.93 (2d, 2H. J- 15.0 Hz. CH2). 5.34 (br s, IH. NH). 7.33 (m. 10H. aromatic). G. 

Calcd for C17H18N20: C. 76.66; H, 6.81; N, 10.52. Found: C, 76.63; H, 6.92; N, 10.64. 

1-Benzyl-3.5-dimethyl-4-phenvlimidarolid-2 (6). 

A 55% dispersion of sodium hydride in mineral oil (12.9 g,  0.29 mol) was repeatedly washed with dry 

benzene under argm to remove the oil. Dimethylformamide (670 ml) was added under stirring at 0-5 'C 

followed by portionwise addition of 5 (71.37 g. 0.26 mol). The reaction was stirred under argon at 

0-5 'C for 2 h, until the evolution of hydrogen ceased. A solution of methyl iodide (17 ml. 0.27 

mol) in DMF (80 ml) was dropped and the mixture was allowed to reach the room temperature. The sol- 

vent was evaporated under reduced pressure and the residue was chromatographed on a silica gel col- 

umn eluted with ethyl acetate: methylene chloride 1:l to yield 67.8 g (93%) of 6. An analytical 

sample was obtained by addition of petroleum ether to a solution of ?'in ether:mp 62-64 'C; ir 

(n~jol) 1690 (~0)cm-l; 'H nmr (CDC13) 6 0.67 (d. 3H, J= 7.0 Hz. CH3). 2.72 ( 8 ,  3H. NCH3), 3.71 (m. 

la, C5-H), 4.44 (d, 18, JF8.5 Hz, C4-H), 4.00 and 4.89 (2d. ZH, 1.15.0 Hz, CH2), 7.07-7.44 (m, 10H. 

aromatic). &. Caled for C18H20N20: C. 77.11; H, 7.19; N, 9.99. Found: C, 77.03; H, 7.30; N, 

10.11. 

I-Benzyl-3.5-dimethyl-4-phenylimidazolid (I).  

To a stirred dispersion of lithium aluminum hydride (2.4 g. 60 mmol) in dry tetrahydrofuran (180 ml) 

at 0-5 'C was added in portions 5 (16.6 g. 59 mmol). The reaction mixture was cautiously heated at 

40 'C end then immediately cooled in order to control the exothermic reaction which suddenly started 

and maintain the temperature around 40 'C. Decompositian of the hydride was carried out at OeC by 

subsequent additions of water (2.4 ml), 20% NaOH (2.4 d), and again water (7.2 ml). The inorganic 

precipitate was Filtered off and washed with ether. The eolution was evaporated and the residue was 

chromatographed on a silica gel c o l m  eluted with ethyl ecetate:eyclohexane 1:l to yield 13.8 g 

(88%) of 7 as an oil. ir (film) 3050, 3030, 2980. 2910, 2840. 2800, 2650 (C-H and ~-N)cm-'; 'H mr 

(CDC13) & 0.64 (d, 3H, 5-7.0 Hz, CH3), 2.29 (s, 3H, NCH3), 3.18 (m, 18, C -H), 3.69 (d, IH, J= 9.5 5 

Hz. C4-H). 3.62 and 4.04 (2d. 2H. J. 13.5 Hz. CH2Ph), 3.02 and 4.11 (2d. 28. J= 4.5 Hz, NCH2N), 

7.38-7.64 (m, IOH, aromatic). a. Calcd for C18~22N2: C. 81.16; H. 8.32; N, 10.52. Found: C, 

81.22; H, 8.40; N, 10.40. 

1 ~ ~ - ~ e n z y l - N  -methyl-l-phenyl-1,2-proP~nediamine (8). 

A solution of 1 (13.2 g. 49 mmd) in 10% HCI (1300 ml) was heated ec reflux under nitrogen for 14 h. 

The solution was evaporated to dryness, the residue taken up with methylene chloride (250 ml) and 

basified with 32% NH40H at 0 'C. The ~ r g m i c  phase was dried (K2C03) and evaporated. Unreacted 7 



(0.8 g) was recovered by chromatography on a silica gel column eluted with ethyl acetate:cyclohexane 

1:I. while - 8 (11.2 g. 89%) was eluted with methanol as an oil. ir (film) 3350 (NH)C~-'; 'H nmr 

(CDC1 ) 6 0.96 (d, 3H. J. 6 Hz. CH3). 1.67 (br 8 ,  2H. NH), 2.26 (s. 3H. NCR3). 2.89 (m. 1H. C2-H). 3 

3.56 (d, lH, J. 6 Hz. C1-H), 3.78 and 3.89 (2d. 2H, J 12 Hz, CH2), 7.37 (m, IOH, aromatic). &r&. 

Caled for C17H22N2: C. 80.27: 8. 8.72; N. 11.01. Found: C. 80.32; H. 8.80; N. 11.10. 

I N -Methyl-I-phenyl-1.2-propanediamine (9). 

A solution of 8 (11.2 g. 44 mmol) in absolute ethanol (300 ml) was acidified with a 3.34 M solution 

of HC1 in ethanol (26.5 ml. 88 mmol) and hydrogenated at room temperature and atmospheric pressure 

in the presence of 10% palladium on carbon (2.4 g). The hydrogenation was stopped when 1100 ml (46.1 

mmol.) of hydrogen were absorbed. The catalyst was filtered out and the solvent was evaporated under 

reduced pressure. The residue was taken up in methylem chloride (250 ml) and basified with 32% 

NH40H. The organic phase was dried (K CO ) and evaporated to give 7.2 g (99%) of 9 as an oil. A 
2 3 

sample was distilled at 60-63 'C (0.8 mm Hg), ir (film) 3300 (NH). 1600 (NH2)cm-l; nmr (CDC13) 

6 1.00 (d, 3H, J- 6 HZ. CH ). 1.30 (br S, 3s. NH and NH2). 2.27 (s, 3H, NCH ), 3.13 (m. 1H, C2-H), 
3 3 

3.33 (d, lH, J- 5.0 Hz, C1-H). 7.30 (br s, 5H, aromatic). The dihydrochloride of ?was crystallized 

from ethanol-ether and melted at 244 "2 with decomposition. G. Caled for C H C1 N . C, 50.64; 
10 18 2 2' 

H. 7.65; N. 11.81; C1. 29.90. Pound: C, 50.35; H. 7.59; N, 11.49; C1. 29.51. 

Ethyl 1,4-Dimethyl-5-phenyl-2-imidazolidinylidentte (10). 

Sodium hydroxide (3.9 g. 97 mmol) was added under nitrogen at 0-5 'C to a stirred solution of 9 di- 

hydrochloride (23.08 g, 97 mmol) in absolute ethanol (150 ml) and the stirring was continued up to 

the complete dissolution of the resulting monohydrochloride. Ethyl ethoxycarbonylacetimidate hydro- 

chloride8 (19.6 g. 0.1 mol) was added in one portion and the stirring was continued at 0-5 'C for 6 

h, at room temperature for 20 h and at 40 'C for 30 mi". The reaction mixture was cooled to room 

temperature and the inorganic salts were removed by filtration. The filtrate was evaporated under 

reduced pressure and the residue redissolved in water (40 ml) and basified with 32% NH OH. The solid 4 

which precipitated was collected by filtration and vacuum dried to give 20.14 g (79%) of 2. The 

analytical sample was recrystallized from eyclohexane: mp 103-104 'C; ir (nujol) 3400 (NU) 1640, 

1590 (C=C-CO)C~-'; nmr (CDC1 ) 6 0.78 (d, 3H, Js 7.0 Hz, CH ), 1.29 (t. 3H, J= 6 Hz, CH3 ester), 3 3 

2.64 (s. 3H. NCH ). 4.10 (q. 28. 3 .6  Hz, CH ester). 4.10 (s. 1H. HC=CO). 4.13 (m, 1H. C 4). 4.53 
3 4 

(d, 1H, J= 8.5 Hz, C5-H), 7.16 and 7.38 (Zm, 5H, aromatic), 7.51 (br s, lH, NH). &. Calcd for 

C15H20N202: C, 69.20; 8, 7.74; N, 10.76. Pound: C, 69.23; H, 7.91; N, 10.83. 
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Ethyl 2-(1,4-Dimethyl-5-phenylimidaral-2-yl)actte and 5-Phenyl-1,2.4-trimethylimidazole &- 
drochloride (2). 

Imidazolidine 10 (19 g, 73 nrmol) was added under nitrogen to a dispersion of 30% palladium on carbon 

(10 g) in glacial acetic acid (60 ml) and the reaction was stirred at reflux for 80 min until tlc 

(ch1oroform:methanal 9:l) revealed disappearance of the starting compound. The catalyst was quickly 

filtered out under nitrogen at about 80 'C and the solvent was evaporated under reduced pressure. 

The residue was taken up with water (40 ml), the resulting solution brought to pH 7 with 32% NH OH 
4 

and let stand at 5 'C overnight. The precipitate was collected by filtration and vacuum dried to 

give 14.3 g of 11. The remaining solution was basified to pH 9 with 32% NH40H and extracted with 

ether. The residue of the evaporation of the solvent was chromatographed on a silica gel eolum el- 

uted with cye1ohexane:acetone 1:l to give l g of g and 1.73 g (13%) of 12 as an oil. Overall yield 

for g:811. An analytical sample of g was obtained by recrystallization from pentane:mp 60-61 'C; 

ir (nuj01) 1720 (~0)cm-l; nmr (CDC13) 6 1.27 (t, 3H, J- 6 Hz. CH3 ester), 2.20 ( 8 .  3H, CH3), 3.47 

( 8 .  3H. NCH3). 3.84 (s. 2H. CH CO), 4.22 (9. 2H. J. 6 Hz. CH ester). 7.27-7.56 (m, 5H. aromatic). 2 2 

Anal. Calcd for C H N 0 : C, 69.75: H. 7.02; N. 10.84. Found: C. 69.89; H. 7.05; N. 10.75. - 15 18 2 2 

An analytical sample of 12 hydrochloride was obtained by a double recrystallization from ethanol- 
+ -ether:mp 216-218 OC; ir (nuJo1) 2500 (NH )&I; 'H nmr (CDC13) 6 2.30 (8. 3H, CH3-C4), 2.84 (s. 3H. 

+ CH3-CZ), 3.64 (s, 3H, NCH3), 7.33 and 7.54 (2m, 5H, aromatic), 15.68 (brs, lH, NH ). 

Anal. Caled for C12H15C1 N2:C. 64.71; 8, 6.79; N. 12.58. Pound: C. 64.99; H. 6.83; N. 12.64. - 

1- ~2-(1.4-~imethyl-5-~henyl-1H-imidazol-2-~l)ecetyl~-4-~hen~l~i~era~ine (12). 
L A 

A 152 solution of buthyl lithium in hexane (9.5 ml, 19 mmol) was dropped into a solution of N-phenyl- 

piperazine (3 ml. 19 mol) in dry ether (25 ml) and stirring was continued at 0-5 'C under nitrogen 

for 3 h. A solution of 11 (2.43 g. 9.4 mol) in dry ether (25 ml) was added and stirring was contin- 

ued for 21 h at room temperature. The solvent was evaporated, the residue was triturated with water 

and filtered to afford 2.66 g (75%) of 12 in the form of the monohydrate. used as such in the next 

step. A sample recryatallired from t-butyl methyl ether melted at 93-94 'C. An analytical sample was 

obtained by a second crystallization from ethyl acetate: mp 109-111 'C; ir (nujol) 1650 (NCO)~~-'; 

nmr (CDC13) 6 2.16 (s, 3H, CH ), 3.53 (s, 3H, NCH3) 3.96 ( 8 ,  2H, CH2CO). 3.16, 3.78 and 3.96 (3m, 
3 

8H, CH2N), 6.93, 7.33 and 7.47 (301, 10H. aromatic). s. Caled for C2.,HZ6N40. H20:C, 70.38; H, 

7.19; N, 14.27. Found: C, 70.51; H, 7.02; N, 14.26. 

DSC analysis revealed that the hydrated form slowly loosed water in the interval 95-140 'C giving 

rise co the anhydrous compound which remelted at 146-148 'C. 



1 . 4 - ~ i m e t h y l - 5 - p h e n y l - 2 - ~ 2 - ( 4 - ~ h e n ~ l ~ i ~ ~ i d a l e  L A (3). 

Lithium aluminum hydride (15 g, 40 -01) was added to a dispersion of 13 monohydrate (2.6 g, 6.6 

-01) in ether (50 ml) and the reaction was stirred at reflux under nitrogen for 3 h. Decomposition 

of the hydride was carried out at 0 OC by subsequent additions of water (1.5 ml), 20% NaOH (1.5 ml) 

and again water (4.5 ml). The inorganic precipitate was filtered off and washed with methylene chlo- 

ride. The solvent was evaporated and the residue was chromatographed on a silica gel column eluted 

with ch1orofom:methanol 95:5 to yield 1.67 8 (70%) of 14. An analytical sample was obtained by re- 
crystallization from t-butyl methyl ethermp -131-132 'C; ir (nujol) 1610, 1590, 1500 (C-C and 

-1 C=N)cm ; 'H nmr (CDC13) 6 2.20 (s, 3H, CH3), 2.76, 2.96 and 3.22 (3m, 12H. CH2). 3.44 ( 8 .  3H. 

NCH ), 6.9-7.5 (m, 10H. aromatic). &&. Calcd for CZ3Hz8N4: C. 76.63; H, 7.83; N. 15.54. Found: C, 3 

76.70; H. 8.00; N, 15.62. 

Compound s w a s  submitted to the pharmacological screening in the form of citrate which was prepared 

in a 89% yield by addition of an equimoler amount of citric acid monohydrate, dissolved in the mini- 

mum volume of ethanol, to a bailing solution of 14 in ethanol (1 mmol in 5 ml); mp 162 'C with de- 

composition. a. Caled far C H N 0 : C, 63.03; H, 6.57; N, 10.14. Pound: C, 62.73; H, 6.55; N, 29 36 4 7 

10.11. 

Alternative Procedure for the Preparation of 14. 

Compound - 11 (7.75 g. 30 mmol) was added in portions at 0-5 'C under nitrogen to a stirred dispersion 

of lithium aluminum hydride (3.6 g, 90 -01) in dry ether (150 ml). The reaction was stirred as long 

as it reached room temperature. Decomposition of the hydride was carried out at 0 'C by subsequent 

additions of water (3.6 ml), 20% NaOH (3.6 ml) and again water (10.8 ml). The inorganic precipitate 

was filtered off and washed with methylene chloride. The solvents were evaporated to afford 6.3 g 

(97%) of 15. An analytical sample was obtained by recrystallization from ethyl acetate: mp 120-122 

"C; ir (nujol) 3150 (0~)cm-l: nmr (CDC1 ) 6 2.18 (s, 3H, CH3), 2.91 (t. 2H. J= 6 Hz. CH2C=N). 
3 

3.42 (s, 3H. NCH3). 4.09 (t. 2H. J= 6 Hz, CH20H), 5.28 (br s,  1H. OH). 7.27-7.51 (m. 5H. aromatic). 

a. Calcd for C H N 0. C, 72.19; H, 7.45; N. 12.95. Found: C, 72.07; H, 7.58; N, 12.90. 13 16 2 ' 

Thionyl chloride (1.84 ml. 24 -01) was dropped into a solution of 15 (4.8 g, 22 mmol) in chloroform 

(85 ml) and the reaction was heated at reflux for 15 min. The solvent was evaporated under reduced 

pressure. the residue taken up with water (40 ml) and the solution was baeified with 32% NH OH The 
4 '  

801id was collected by filtration, dried in vacuo and redissolved in n-amylalcohol (74 ml). N-phenyl- 

piperarime (8.38 g. 49 mmol) was added and the solution was heated at reflux under nitrogen for 2 h. 

The solvent was evaporated under reduced pressure and the residue was triturated at about 90 'C with 

water (40 ml) up to obtaining a fine dispersion which was filtered to afford 7.14 g (89%) of 2. 
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