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Abstract - A novel synthesis of Nl—methyl—l-phenyl-l,Zupropanediamine (9) from
2-benzylamino-l-phenylpropanone {(3) 1s reported. Condemsation of this diamine
with ethyl ethoxycarbonylacetimidate hydrochloride and dehydrogenation of the
resulting imidazolidine (10) gives ethyl 2-{1,4-dimethyl-5-phenylimidazol-2-
-yl}acetate (11), suitable starting material for the synthesis of imidazoles
with & 2-aminoethyl chain, The synthesis of the 2-{2—(A—phenylpiperazinyl)ethyl]

derivative 14 is specifically reported.

We have recently reported that l-alky1naphth[1.2-d]im1dazoles bearing an arylpiperazinoethyl chain
in the 2-position ] possess an oral and long-lasting antihypertensive activity in comsclous normo-
tensive and renal hypertensive dogs, without CNS depressant effectsl. Information is available in
the l:i.term:ure2 on the adrenolytic and sedative properties of the structurally related 2-arylpi-
perazinoethylbenzimidazoles., Thus, in continuation of our program to investigate structures with
posaible dissociation between central effects and cardiovascular activity, we turned our attention

to the non-condensed 2-arylpiperazinoethyl-1,4-dialkyl-5-phenylimidazoles 2.

We describe in this paper the synthesils of the parent compound of class 2 having R1=R2=CH3 and

Ar=C H, (14 in the Synthetic Scheme).
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RI,R2 = alkyl groups; Ar = substituted phenyl

2-Benzylamino-l-phenylpropanone 3, prepared from 2-bromoproplophenone and benzylamine according to
the reported procedurea, was cyclized to the imidazol-2-one 4 with potassium cyanrate and hydro-
chloric acid. Catalytic hydrogenation of the double bond required rather drastic conditions (acetic
acid as solventy 50°C and 20 bar)} which however left unchanged the protecting benzyl group. The so-
dium salt of the imidazolidin-2-one 5 was methylated by means of methyl iodide in dimethylfeormamide
to give 6. Methylation of 4 by this procedure gave l-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 compound 5. Another unexpected finding was that 6 was recovered unchanged after pro-
longed reflux in ethanol centaining excess 37% HCl, Thus, diamine 8§ had to be prepared by prior
reduction of 6 with lithium aluminum hydride in tetrashydrofuran and subsequent cleavage of the imi-
dazolidine 7 by reflux in 10% aqueous hydrochloric acid. A controlled catalytic hydroéenation of 8
gave the diamine 9 in a practical]:y quantitative yield without cleavage of the second benzylic bond
present in the molecule. Reductive amination of 3 to 8 was not conslidered due to the drastic condi-
tions (150°C, 12 h, autoclave) reported" for the synthesis of e-amino-isobutyrophenone-isopropyl-

imine from isopropylamine and «=-aminoisobutyrophenone.

Our synthetic pathway leading to 9 substantially modifies the route reported for the isomeric Nz-

5'6. Moreover, by properly choosing the starting bromcketone, any

-mnethyl-1-phenyl-1,2-propanediamine
Nl—alkyl—l—aryl—l.2—propanediamine could in principle be obtained. An alternative procedure to
synthesize a mixture of the threo and erythre forms of 9 from 2-amino-l-phenylpropanol has been pro-
posed but without description of the experimental data?. It is worth mentioning that cur route
affords the erythro isomer of 9 only as the catalytic hydrogenation of the double bond of compound 4

leads to a cis disposition of the C,-H and CS—H protons in compound 5 and the subsequent transfor-

4
mations from 5 to 9, do not modify this situation. This is shown by the J‘,‘ 5 values of compounds 5
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and 6 (8.5 Hz) and of compound 7 (9.5 Hz) which are consistent with those extimated from the Karplus

equation 8 for a cis disposition of the C,-H and C5-H protons (J = 6-15 Hz; @ = 5°-15°) but not

4,5

with those expected for a trans disposition of the C,;-H and CS-H protons ( J = 1.3 Hz; ¢t. 5 = 100°~

-120°). The erythro form of 9 1s indicated alse by its J coupling constant value (J

1,2 1,2 = 5.0 Hz)

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

1,2

-methylamino-1l-phenylethane and of 1,2-methylamino-l-phenylpropane (J = 4,5 Hz) but not with the

1,2
values reported for the J1 2 coupling constant of the threo form (Jl = 8.7 Hz) of these two
» E]

2

t:ompr.n.lnda.7

Condensation of 9 with ethyl ethoxycarbonylacetimidate hydrochlorideg, according to Yamazaki's
modificationm, gave the iImidazolidine 10. No trace of the tautomeric imidazoline was evidentilated
in the nmr spectrum, in which only the vinylic proton and NH were apparent. As a consequence, the
dehydrogenation of 10 to imidazole 11 requires forcing conditions and was in fact obtained by reflux
in acetic acid with 30% palladium on carbon. A concomitant thermal decarboxylatfon with formation of
Eil in a 13% yield was cobserved., Nickel :.’u'.o-.-:iclel2 in refluxing benzene and barium manganate13 in

refluxing dichloromethane were ineffective, Selenium powder13 in diphenyl at 250°C gave predomi-

nantly 12 and dimeric products.

The transformation of 11 into 14 was obtained by twe routes in about the same yleld. In the first
route, 11 was condensed with the lithium salt of N-phenylpiperazine and the resulting amide 13 was
reduced by means of lithium aluminum hydride to l4. In the second route, 1l was reduced by means of

lithium sluminum hydride to the 2-hydroxyethyl derivative 15 which was reacted with thionyl chleride

and then with phenylpiperazine,

When submitted to a general pharmacological screening, l4 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 these reasons, no other compound of this
serles was synthesized. Nonetheless the synthetic route presented in this paper could in principle
be applied to the synthesis of whatever compound ? by properly choosing the starting 2-bromoketone

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-

1
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 spectrometer. Differential scamnning calorimetry
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curves (DSC) were obtained on a TA 2000 Mettler thermal analyzer, in a normal pan, with nitrogen

flow of 25 mi/min and a heating rate of 5°C/min, Tlc determinations were carried out on Merck silica

gel plates 60 F254, 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-l-phenylpropanone hydrochloride3 (3) (193 g, 0.7 mol)} imn water (3750 ml).
The feaction was heated at reflux for 1 h themn 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 yleld 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% ethanol:mp
227-229 °C; ir (nujol) 1690 (CO)cm_l; 1H nmr (DMSO-—d6) 4 2,10 (s, 3H, CH3), 4.88 (s, 2H, CHZ)'
7.20-7,60 ( m, I0H, aromatic), 10.57 (s, 1H, NH). Anal. Caled for C . _H N,0 : C, 77.25; H, 6.10; N,

1771672
10.60. Found: C, 77.36; H, 6.13; N, 10.69.

1-Benzyl-3, 5~dimethyl-4-phenyl-4-phenylimidazol-2-one (4a)

A 557 dispersion of sodium hydride (1.59 g, 0.037 wmol) was added portionwise to a cooled ((H5°C so-
lution of 4 (7.0 g, 0.026 mol) in dimethylformamide (250 ml) 30 min, After completing the addition
of the sodium hydrate, a solution of methyl {fodide (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
room temperature. The reaction mixture was quenched with fce-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 MgSO4,
filtered and evaporated under vacuum to yield 5.9 g (802 y) of an oily compound, ir (film) 1695
©oen s 'H nor (C1,) 81,97 (s, 3H, NCH,), 4.97 (s, ZH, CH,), 7.37 m, 10H, aromatic). This
material was submitted without further purificatiom 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-one (5).

A solution of 4 (45 g, 0.17 mol) in glacial acetic acid (500 ml) was hydrogenated at 50 °C and 20
bar in the presence of 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 tolueme (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 5 which was used as such in the next step. An analytical sam-
ple was obtained by reerystallization from acetone:mp 151-152 °C; ir (nujol) 3220, 3100 (NH), 1700

(CO)cm_l; IH nmr (CDCl3) 60,67 (4, 3H, J= 7.0 Hz, CHB)’ 3.87 (m, 1H, CS_H)’ 4.80 (d, 1H, J= 8.5 Hz,
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CA-H)’ 4.00 and 4,93 (2d, 2H, J= 15.0 Hz, CHZ)' 5.34 (br s, 1H, NH), 7.33 (m, 10H, aromatic). Anal.

Calcd for C”H18N20: 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-phenylimidazolidin-2~one (6).

A 55% dispersion of sodium hydride in mineral oil (12.9 g, 0.29 mol) was repeatedly washed with dry
benzene under argon te 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 onm a silica gel col-
umn eluted with ethyl acetate: methylene chloride 1:1 to yileld 67.8 g (93%) of 6. An analytical
sample was cbhtained by addition of petroleum ether to a solution of 6 in ether:mp 62-64 °C; ir
(nujol) 1690 (COYem '; 'H mmr (CDC1,) 5 0.67 (d4, M, - 7.0 Hz, CH), 2,72 (s, 34, NCH,), 3.71 (n,
1H, CS—H), 4,44 (d, 1H, J=8.5 Hz, Cﬁ-H), 4.00 and 4.89 (2d, 2H, J=15.0 Hz, CHZ)' 7.07-7,44 (m, 10H,
aromatic). Anal. Caled for CIBHZONZO: ¢, 77.11; H, 7.19; N, 9.99. Found: C, 77.03; H, 7.30; N,

10.11.

1-Benzyl-3,5-dimethyl-4-phenylimidazolidine (7).

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 6 (16.6 g, 59 mmol). The reaction mixture was cautiously heated at
40 °C and then immediately cooled in order to control the exothermic reaction which suddenly started
and maintain the temperature arcund 40 °C. Decomposition of the hydride was carried out at 0°C by
subsequent additions of water (2.4 ml), 20% NaOH (2.4 nl), and again water (7.2 ml), The inorganic
precipitate was filtered off and washed with ether, The solution was evaporated and the residue was
chromatographed on a silica gel c¢olumn eluted with ethyl acetate:cyclohexame l:1 to yield 13.8 g
(88%) of 7 as an oil, ir (film) 3050, 3030, 2980, 2910, 2840, 2800, 2650 (C-H and C-N)em '; 'H mar
(CDCla) 4 0.64 (d, 3H, J=7.0 Hz, CH3), 2.29 (s, 3H, NCHB), 3.18 (m, 1H, CS-H)' 3.69 (d, 1H, J= 9.5
Hz, CA_H)’ 3.62 and 4.04 (2d, 2H, J= 13.5 Hz, CHZPh), 3.02 and 4.11 (2d, 2H, J= 4.5 Hz, NCHZN),
7.38-7.64 (m, 10H, aromatic). Anal. Caled for €, . H, N, C, 81.16; H, 8.32; N, 10.52. Found: C,

1872272
81.22; H, 8.403; N, 10.40.

Nz—Benzyl—NI—methyl—- 1-phenyl-1, 2-propanediamine (8}.

A solution of 7 (13.2 g, 49 mmol) in 10% HC! (1300 ml} was heated at reflux under nitrogemn 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 organic phase was dried (K2C03) and evaporated, Unreacted 7
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(0.8 g) was recovered by chromatography on a silica gel column eluted with ethyl acetate:cyclohexane
1:1, while 8 (11.2 g, B897) was eluted with methanol as an oil, ir (fiim) 3350 (NH)cm_l; ly omr
(CDCI3) 5 0.96 (d, 3H, J= 6 Hz, 033)» 1.67 (br =, 2H, NH), 2.26 (s, 3H, NCHS), 2.89 (m, 1H, CZ-H),
3.56 (4, 1#, J= 6 Hz, C,-H), 3.78 and 3.89 (2d, 2H, J 12 Hz, CH,), 7.37 (u, 10H, aromatic). Anal.
Caled for C”HZZNZ: C, 80,27; H, 8.72; N, 11.0l. Found: C, 80.32; H, 8.80; N, 11.10.

Nl-Methy1~1-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 HCl in ethanol (26.5 ml, 88 mmol) and hydrogenated at room temperature and atmospheric pressure
in the presence of 10Z 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 methylene chloride (250 ml) and basified with 322

NH,0H, The organic phase was dried (K2003) and evaporated to give 7.2 g (99%) of 9 as an oil. A

4
sample was distilled at 60-63 °C (0.8 mm Hg), ir (film) 3300 (NH), 1600 (NHz)cm-l; 11-1 nmr (CDC13)
3 1.00 (d, 3H, £= 6 Hz, CH3), 1.30 (br s, 3H, NH and NHZ)' 2,27 (s, 3H, NCHB)' 3.13 (m, 11, CZ-H),
3.33 (d, 14, J= 5.0 Hz, CI—R), 7.30 (br s, 5H, aromatic). The dihydrochloride of ¢ was crystallized
from ethanol-ether and melted at 244 °C with decomposition. Anal. Caled for CIOHIBCIZNZ: C, 50.64;
H, 7.65; N, 11,81; C1, 29.90, Feund: C, 50.35; H, 7.59; N, 11.49; Cl1, 29.51.

Ethyl 1,4-Dimethyl-5-phenyl-2-{midazolidinylideneacetate (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 monchydrochloride. Ethyl ethexycarbonylacetimidate 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 min., 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 327 NH,OH. The solid

4
vwhich precipitated was collected by filtration and vacuum dried to give 20.14 g (79%) of 10. The

analytical sample was recrystallized from cyclohexame: mp 103-104 °C; ir (nujol) 3400 (NH) 1640,

1

1590 (C=C-CO)em 1H nmr (00013) $0.78 (d, 3H, J= 7.0 He, CH3), 1,29 (t, 3H, J= 6 Hz, CH, ester),

3
2.64 (s, 3H, NCH3)’ 4,10 (g, 24, J=6 Hz, CHZ ester), 4.10 (s, 1H, HC=CO), 4.13 {(m, 1H, CQ—H)' 4,53
(d, 14, J= 8.5 Hz, CS_H)’ 7.16 and 7.38 (2m, S5H, aromatic), 7.51 (br s, 1H, NH), Anal, Caled for

CISHZONZOZ: C, 69.20; H, 7.74; W, 10.76. Found: C, 69.23; H, 7.91; N, 10.83.
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Ethyl 2-(1,4-Dimethyl-5-phenylimidazol-2-yl)acetate (11) and 5-Phenyl-1,2,4-trimethylimidazole Hy-

drochloride (12).

Imidazolidine 10 (19 g, 73 mmol) was added under nitrogen to a diapersion of 30% palladium on carbon
(10 g) in glacial acetic acid (60 ml) and the reaction was stirred at refiux for 80 min until tlc
(chloroform:methanol 9:1} 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 sclution brought to pH 7 with 32% NHAOH
and let stand at 5 °C overnight. The precipitate was collected by filtration and vacuum dried to
give 14.3 g of ]1l. The remaining solution was basified to pH 9 with 321 NH&OH and extracted with
ether, The residue of the evaporation of the solvent was chromatographed on a silica gel columm el-
uted with cyclohexane:acetone 1:1 to give ! g of 1l and 1.73 g (13%) of 12 as an 0il. Overall yield
for 11:81%. An analytical sample of 11 was obtained by recrystallization from pentane:mp 60-61 °C;

ir (nujol) 1720 (COdew 5 'H nmr (CDCL,) & 1.27 (t, 3H, J= 6 Ha, CH, ester), 2.20 (s, 3H, CK,), 3.47

3
(s, 3H, NCHSJ, 3.84 (s, 2H, CHZCO), 4,22 (9, 2H, J= 6 Hz, CHZ ester), 7.27-7.56 (m, 5H, aromatic).

Anal. Calcd for C15H18N202:

An analyticel sample of 12 hydrochloride was obtained by a double recrystallization from ethanol-

c, 69.75; H, 7.02; N, 10,84. Found: C, 69.89; H, 7.05; N, 10,75.

—ether:mp 216-218 °C; ir (mujol) 2500 (NE)em™'; 'H nmr (CDCL,) 8 2.30 (s, 3H, CH,=C4), 2.84 (s, 3,
CH3-C2), 3.64 (s, 3H, NCHB), 7.33 and 7.54 (2m, 5H, aromatic), 15,68 (brs, lH, NH+).

Anal. Caled for C__H. _C1 NZ:C’ 64.71; H, 6.79; N, 12,58, Found: C, 64.99; H, 6.83; N, 12.64.

12715

1- [2—(1,A-Dimethyl—s—phenyl-ll-l-imidazol-z-yl)acetll}—lr—phenylpiperazine (13>.

A 15% solution of buthyl lithium in hexane (9.5 ml, 19 mmol) was dropped into & solution of N-phenyl-
plperazine (3 ml, 19 mmol) 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 mmol) 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 13 in the form of the monohydrate, used as such in the next
step. A sample recryatallized 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 (nujel) 1650 (NCO)Cm-I;
' nor (cDCl,) &2.16 (s, 3H, CH,), 3.53 (s, 3H, NCH,) 3.96 (s, 2H, CH,CO), 3.16, 3.78 and 3.96 (3m,
8H, CHZN)’ 6.93, 7.33 and 7.47 (3m, 10H, aromatic). Anal. Caled for CZ3H26N40' HZO:C, 70.38; H,
7.19; N, 14,27. Found: C, 70.51; H, 7.02; N, 14.26.

DSC analysis rev;aaled that the hydrated form slowly loosed water in the interval 95-140 °C giving

rise to the anhydrous compound which remelted at 146-148 °C.

—2135—




1, 4-Dimethyl—5—phenyl-—2-[2- (4-phenylpiperazinyl) ethyllimidazole (14).
L= = | -

Lithium aluminum hydride (15 g, 40 mmol) was added to a dispersion of 13 monohydrate (2.6 g, 6.6
mmol) 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 °C 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 chloroform:methanol 95:5 to yield 1.67 g (70%) of l4. An analytical sample was obtained by re-
crystallization from t=butyl methyl ether:mp -131-132 °C; ir (nujol) 1610, 1590, 1500 (C=C and
c=Mpen™'; 'H nmr (GPG1,) 5 2.20 (s, 3M, CHp), 2.76, 2.96 and 3.22 (Im, 12H, CH), 3.44 (s, 3,
NCHB), 6.9-7.5 (m, 10HM, aromatic). Anal. Caled for C23H28N4: C, 76.63; H, 7.83; N, 15.54. Found: C,
76.70; H, 8.00; N, 15.62.

Compound 14 was submitted to the pharmacological screening in the form of citrate which was prepared
in a 8§9% yield by addition of an equimolar amount of citric acid monchydrate, dissolved in the mini-

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

composition. Anal. Caled for C_ _H, N,O

29H365,05: C, 63.03; H, 6.57; N, 10.14. Found: C, 62.73; H, 6.55; N,

10.11.

Alternative Procedure for the Preparation of 14.

Compound 11 (7,75 g, 30 mmol) was added in portioms at 0-5 °C under nitrogen to a stirred dispersion

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

as It reached room tempera\tute. 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 preecipitate

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 (OH)cm-l; 1H nmr (CDC13) 62,18 (s, 3H, CHS)’ 2.91 (t, 2H, J= 6 Hz, CHZC=N),

3.42 (s, 3H, NCHS), 4.09 (t, 2H, J= 6 Hz, CHZ,OH)’ 5,28 (bxr s, 1H, OH), 7.27-7.51 {m, 5H, aromat‘ic).

Anal, Caled for CI3H16N20: c, 72.19; H, 7.45; N, 12.95. Found: C, 72.07; H, 7.58; N, 12.90.

Thionyl chloride (1.84 ml, 24 mmol) 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 basified with 32% NH4OH. The
solid was collected by filtration, dried in vacuo and redissolved in n-amylalcohol (74 ml)., N-phenyl-
piperazine (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 (891) of 14,
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