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Abstract - Add&on of benzylamme or methylamme to 4-chloro$-nrtrostyrene 2 allowed 
the successful obtentron of l-phenylethylene-1,Pdlammes 5,s The intermediate 
mtrocompounds 3,4 were /so/a&d and then reduced m aadlc cond!bons Selective 
ethylatlon of pnmary amine group to 17,12 followed by cychzation with 1,2- 
drbromopropronrtnle or ethyl 1.2-drbromoprop~onate led to subsbtuted 6-phenylp/perazmes 
13- 16. The stereoisomers were separated and unambrguously rdentrfred by a 
spectroscoprc study 

Introduction 

Much of our synthetrc work has been focussed on the preparatron of heterocyclrc ammes 1 

We have extended these studies to the synthesis of vanous substrtuted C-phenylprperazmes In 

order to evaluate their pharmacologrcal propertres 

A few examples of C-phenylprperazmes synthesis have been prevrously described m the 

literature However these methods are not suitable for compounds possessmg the substrtutron 

patterns necessary for a structure-actrvrty relatronshrp study * Thus IS especially the case when 

nitrogen atoms are substrtuted by different groups and for C-alkylatron of the prperazme nng 

system Thus, we rnvestrgated a new method to achieve the desired compounds We report here 

the synthesis and the stereochemrcal assrgnments of subshtuted 6-phenylprperazmes 13-18 

obtained in this new way 

Synthesis of 1-phenylethylene-1,2-diamines 

It IS known that weak amine bases IIke anrlme or phenylhydrazme can be added to 6- 

nrtrostyrene according to a Mchael reactron However, attempts to obtam adddron compounds 

with strong amine bases like benzylamme or methylamme were unsuccessful because of the 
great tendency of P-nrtrostyrenes to form a polymer or to be hydrolysed In basic medra 3 We 

report here a solution to overcome these drffrcultres 
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We easrly prepared 1-phenylethylene-1,2-drammes 56 by add&on of a strong amme, for 
example benzylamme or methylamtne, to 4-chloro+nitrostyrene 2 This latter compound was 

obtamed from 4-chlorobenzaldehyde 1 by condensatron wrth nttromethane in the usual manner 4 

The resulting mtroammo intermediates 3,4 were only stable as salts In fact, in the 

presence of base, these latter compounds immediately underwent a retro Michael reaction to give 

back the starting pnmary amine and 5-nrtrostyrene Thus, after addition of excess pnmary amines 

to 2, the addrtron compounds 3,4 could be stabilized by addition of concentrated hydrochloric 

acid and isolated as salts before polymensatron or hydrolysis occurred 

The weak solubrlrty of compounds 3,4 in water allowed the separatron of these salts from 

those of benzylamme or methylamine which were dissolved in a small amount of water Upon 

reduction of the mtro group under strong acidic conditions, the 1 -phenylethylene-1,2-drammes 

56 were obtained with good yields (Scheme 1) This IS therefore a particularly useful method for 

unsymmetrical vrcmal drammatron, which IS difficult to prepare in other ways. 

H NOz &-NH2 NOn &--NH NHz 
+ 

1 2 394 535 

Scheme 1 Synthesis of 1-phenyl-1 ,Pdrammes 5 (Rt = benzyl) and 6 (Rt = CHs) 

A convenient way of obtaining secondary ammes from the primary amine group, without 

contamination by pnmary or tertiary ammes, involved previous treatment of 5,6 with dr-tert-butyl 

drcarbonate (BOC) to lead to carbamates 7,9 In the case of compound 7, the weaker 

nucleophrlicrty of the benzylamino group compared to the methylammo group drd not require Its 

conversion mto secondary BOC denvative (Scheme 2) 

Then the resulting denvahves 7,9 were reacted with bromoethane in the presence of 

sodium hydnde to give 6,lO Treatment of these compounds with diluted tnfluoroacetrc acid 

readily removed the terf-butoxycarbonyl group to provrde essentrally quantrtahve yields of the 

desired Kbenzyl-N’-ethyl-2-(4-chlorophenyl)ethylene-1 ,Pdiammes 11,12 
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Scheme 2 Alkylatlon of the primary amme of 5 to 11 (Rt = benzyl) and 6 to 12 (FQ = CH3) 

Synthesis of C-phenylpiperazines 

For the 2-C-substituted phenylplperazmes, the preferred reagents of cycllzatlon appeared 

to be 2,3-drbromoproplonitnle or ethyl 2,9dibromopropionate, allowing the introduction of a nitnle 

or an ethoxycarbonyl group, respectively 

The resulting 6-phenylpiperazrnes 13-16 were Identified as 2-C-substituted denvatives A 

mixture of two structural stereoisomers was obtained, where the nitnle or ethoxycarbonyl group 

adopted an axial or an equatonal onentatlon, while the phenyl nng had an equatonal position for 

both isomers 
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All these structural features were determmed unambiguously by a ‘H-n m r study The two 

respective Isomers were separated by column chromatography, in a 2 1 ratio, leading to the mam 

diastereolsomers 13,15,17 having R2 in axial position and to the minor epimers 14,16,16 

exhibiting R2 m equatonal onentatlon (Table 1) 

Table I Synthesis of substituted 6-phenylpiperazrnes 13-16 

11,12 

R2 

Compound Reagent a Rt R2 Yield %b 

13 Br-CH2-CHBr-CN benzyl CN 40 

14 Br-CH&HBr-CN benzyl CN 26 

15 Br-CH2-CHBr-CN CH3 CN 38 

16 Br-CHeCHBr-CN CH3 CN 23 

17 Br-CHn-CHBr-COnEt benzyl CO2Et 40 

18 Br-CH2-CHBr-C02Et bentyl C02Et 24 

b Global yield of the pure isomer isolated after the flnal purification by 

column chromatography 

The 200 MHz n m r spectral data of compounds 15,16 defined the stereochemistry of 

phenyl ring and nitrile substituents Both the compounds 15,16 exhibited an equatorial 

assignment of the 4-chlorophenyl nng This was confirmed by the appearance of a double doublet 

with a large (J = 11 0 Hz) and small (J = 3 1 Hz) coupling constants at 6 3 81 for 15 and 6 3 55 for 

16 These signals were assigned to Hs in an axial onentation because of the large constant 

coupling due to the axtal-axial interaction between Hsax and Hsax 

From spm-decouplmg expenments, we deduced that the signals at 6 3 93, 3 14 and 2 45 

were mutually coupled and assigned to H2 and 2 x Hs respectively rn the n m r spectrum of 15 
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Thus, the axial assignment of the nltnle group was conflrmed by the appearance of a tnplet (J= 
2 6 Hz) at 6 3 93 corresponding to proton Hgeq coupled to Haeq and Hsax 

In addition, the Hw exhibited a double tnplet (J = 11 4 Hz, J= 2 6 Hz) at 6 3 14 by coupling 

to Hsax and HPeq, Hseq This latter high long-range couplmg IS attnbuted to the “W-conformatlon” 

of the equatonal protons of 3-C and 5-C Thereby, the absence of such a coupling constant in the 

signal of H2 resulted In favour of the 2-C position of the nitrile group In contrast, the proton Hsax 

exhibited a double doublet (J = 9 6 Hz, J = 2 6 Hz) at 6 2 45, due to the coupling to HIP and HP~ 

For compound 16, the equatorial assignment of the nitrile group was determined in the 

same manner as 15, especially by the appearance of a double doublet (J = 10 6 Hz, J= 3 2 Hz) at 

6 3 17 and assigned to proton Hzax coupled to Hgax and Haeq The stereochemistry of compound 

13,14 and 17,18 was defined by spectral comparison with 15 and 16 

Consldenng the product ratios, the preferred orientation of the cyclization IS probably 

subject to stenc hindrance In the transition state (table l), the phenyl nng takes an equatonal 

position Then the R2 group adopts an onentatlon leading preferentially to the axial isomer 

because of the lower stenc interaction between the phenyl nng and the nitnle group leading to a 

trans-chair conformation 

Conclusion 

Our results have shown that strong ammes can add to 4-chloro-P-nitrostyrene The 

reduction of the resultmg addition compounds under acidic conditions yields l-phenylethylene- 

1,2-diammes, and thus constitutes a new and potentially valuable procedure for vicinal 

dlammatlon These diammes can be used for the preparation of various substituted C- 

phenylpiperazmes 

Experimental section 

lH-NMR spectra were recorded at 200 MHz wdh a Brucker AC 200 Spectrometer in CDCl3 

or DMSO-de as solvents Chemical shifts are in 6, parts per mlllion (ppm) and coupling constants 

(J) are given in Hertz Multiplicities are abbreviated as follows s singlet, d doublet, t tnplet, q 

quartet, m multiplet, br broad Infrared spectra were recorded on a Beckman IR 4230 

Spectrometer Melting points (uncorrected) were taken on a Kofler hot stage apparatus 

Combustion analysis were performed at the Service de Mlcroanalyse de I’U L.P at Strasbourg All 

tic were performed on Merck sthca gel F-254 plates (ether/hexane, 60 40) 
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4-Chloro-b-mtrostyrene 2 

A mixture of 4shlorobenzaldehyde 1 (25 g, 177 5 mmoles), anhydrous ammomum acetate 

(15 g, 195 mmoles), nrtromethane (40 ml, 656 mmoles), acetic anhydnde (3 5 ml, 3 0 mmoles) In 

glacial acetrc acid (110 ml) was refluxed for 1 h 30 The reaction flask was cooled in an ice bath 

and the precrprtate was Isolated by filtration, washed wrth acetic acid/water (50 50) and dned. 

Recrystallization from ethanol gave 23 9 g (73 %) of pale yellow needles 2, mp 11 l-l 12 “C 
(lit 11 l-1 12 0C)4 I r (KBr) cm-l- 1640 (vc=c), 1335 (vN0p) 1 H-NMR (CDCls) 6 7 57 (d, J = 13 6, 

1 H, Ha), 7 97 (d, J = 13 6,1 H, HP), 7 46 (m, 4H, Ar-H) 

Benzyl[l-(4-chlorophenyl)-2-nrtroethyl]amme, hydrochlonde 3 

To a stirred solution of 4-chloro-f3-nitrostyrene 2 (22.5 g, 122 5 mmoles) In tetrahydrofuran 

(60 ml) pure benzylamme (66 5 ml, 600 mmoles) was added dropwise over 5 mn The reaction 

mixture was stirred at room temperature for 20 mn, then drluted wtth water (250 ml) and acidified 

with concentrated hydrochlonc acid The resulting precrpitate was Isolated by frltratron, washed 

with THF/water (50 50) and air dried Recrystallization from ethanol gave 26 g (70%) of 3 as 
hydrochloride, mp 23O’C (dec) I r (KBr) cm-l 2490-2630 (vN+H), 1552 (~~0s) 1 H-NMR (DMSO- 

ds) 6 5 62 ( m, 1 H, CH-CHz-NOz), 5 29-5 36 (m, 2H, CHs-NOs), 4 21 (m,l H, Ar-CH-N), 7 23-7 32 

(m, 9H, Ar-H) Anal calcd for CtsHt6CIN202, HCI C, 55 06, H, 4 69, N, 6 57 Found C, 55 11, H, 

4 67, N, 6 54 

[l-(4-chlorophenyl)-2-n~troethyl](methyl)amme, hydrochloride 4 

In accordance with the method presented above, this compound was prepared from 2 (22 5 

g, 122 5 mmoles) and 40% aqueous methylamine (54 3 ml, 600 mmoles), but no water was 

added at the end of the reaction before acidrfication because of the greater solubilrty of the 

hydrochlonde to afford 16 9 g (55 %) of 4, mp 235’C (dec ) I r (KBr) cm-t 2490-2630 (vN+H), 
1550 (vNOp) tH-NMR (CDCl3) 6 2 42 (s, 3H, CHs), 5 06 (t, lH, CH), 5 25 (dd, J=14 2 and 7 6, lH, 

CH,-N02), 5 46 (dd, J= 6 0 and 14 2, 1 H, Cl-lb-N@), 7 57 (d, J= 6 6,2H, Ar-H), 7 66 (d, J= 6 6, 

2H, Ar-H) Anal calcd for CQH~ 1CIN202, HCI C, 43 06, H, 4 76, N, 11 16 Found C, 42 99, H, 

461, N, 11 16 

KBenzyl-l-(4-chlorophenyl)ethylene-1 ,Pdiamtne 5 

Powdered zmc (20 g) was added portionwise at 0-5OC to a stirred suspension of 3 (20 g, 61 

mmoles) in a mixture of ethanol (100 ml) and concentrated HCI (100 ml) over 20 mn The mixture 

was stirred at room temperature for 40 mn The excess zinc was removed by filtration The filtrate 
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was concentrated m vacua, diluted with water (150 ml), treated with a large excess of 

concentrated ammonia solution and extracted with CH2Cl2 The organic phases were washed 

with water, dned (MgS04) and evaporated to give 17.4 g (84 %) of the crude amine 5 as an OIL It 

could be punfled by recrystallization of the dlhydrochloride from absolute ethanol, mp 204-208’C 
I r (CHCls) cm-l 3500-3100 (VNH~) 1H-NMR (CDCls) 8-3 55 ( d, J- 13 1, lH, Ha benzyl), 3 70 (d, 

J ~13 1, 1 H, Hb benzyl), 3 82-3 74 (m, 1 H, HI), 2 90 ( m, 2H, Hz), 7 21-7 37 ( m, 9H, Ar-H) Anal. 

calcd for C15H&IN2,2 HCI C, 80 44, H, 8 37, N, 9 40 Found C, 80 40, H, 8.39, N, 9 37 

1-(4-Chlorophenyl)-Kmethylethylene-1,2-dlamme 8 

In accordance with the method presented above, this compound was prepared from 4 (15 

g, 59 5 mmoles) to afford 10 4 g (95 %) of 6 as an oil Punfication of the dlhydrochlonde could be 
carned out from absolute ethanol, mp 238-240°C I r (CHCl3) cm-1 3500-3100 (vNH~). lH-NMR 

(CDCl3) 6 1 54 (s, 3H, NH, NH& 2 29 (s, 3H, CH3), 2 77 (dd, J= 7 2 and 12 2, 1 H, Hz); 2 89 (dd, J 

= 5 4 and 12 1, 1 H, Hz), 3 46 (t, J = 5 4, 1 H, HI), 7 21-7 34 (m, 4H, Ar-H) Anal. calcd for 

CgH&IN2,2 HCI C, 48 68, H, 4 78, N, 11 16 Found C, 48 72, H, 4 81, N,ll 13 

ferf-Butyl K[2-benzylammo-2-(4-chlorophenyl)ethyl]carbamate 7 

A solution of compound 5 (15 g, 57 5 mmoles) and di-tefl-butyl dlcarbonate (13 8 g, 128 

mmoles) In dichloromethane (150 ml) was stirred at room temperature for 30 mn Then the solvent 

was evaporated under reduced pressure to give a solid residue which was recrystalhzed from 

ether to obtain 20 5 g (90 %) of 7, mp 106OC I r (KBr) cm-1 3340 (VNH), 1705 (vco) lH-NMR 

(CDCl3) 6 1 70 (s, 1 H, NH ), 1 41 (s, 9H, C(CH3)3), 3 27 (t, J = 5 8, 2H, C&NHCO); 3,54 (d, J 

-13 2,1 H, Ha benzyl); 3 88 (d, J ~13 2, 1 H, Hb benzyl), 3 79 (t, J = 8 2,1 H, CJ&CH2), 4 75 (m, 1 H, 

NHCO ), 7 20-7 36 (m, 9H, Ar-H) Anal calcd for C&H&IN202 C, 68 60, H, 6 93, N, 7 77. 

Found C, 86 57, H,8 91 , N, 7 78 

tetiButyl K[2-benzylamino-2-(4-chlorophenyl)ethyl]-Kethylcarbamate 8 

A solution of 7 (10 g, 275 mmoles) m iV,N-dimethylformamlde (20 ml) was added to a 

suspension of sodium hydnde (1 14 g, 45 5 mmoles) in DMF (12 ml) The reactron mixture was 

stirred at room temperature for 30 mn and ethylbromlde (0,62 ml, 8 mmoles) was added The 

mixture was stlrred at 70X for 2 h, then diluted with water (100 ml) and extracted with 

ethylacetate The organic phases were collected, washed with water, dried (MgSO4) and 

evaporated m vacua to give 5 9 g (57 %) of 6 as an oil, which was used In the next step without 

further punficatlon I r (KBr) cm-1 1670 (~0) lH-NMR (CD&) 6.0 92 (t, J= 7 2,3H, C&CH2N ), 

1 35 (s, 9H, C(CH3)3 ), 1 96 (s, 1 H, NH ), 2 95-3 16 (m, 3H, CJ&-N-CJ&-CHs ), 3 40-3 51 ( m, 2H , 



1398 M MOUHTARAM et al 

Ha benzyl, Cl-b-NCO); 3 63 ( m, 1 H, Hb benzyl), 3 61 (t, J= 6.1,l H, CH-CH2N ), 7.21-7.43 (m, 9H, 

Ar-H) Anal. calcd for C~H&lN202 C, 67 97, H, 7 46, N, 7 21 Found C, 67 95; H, 7 49, N, 7 16 

tert-Butyl K[2-tert-butoxycarbam~do-l-(4-chlorophenyl)ethyl]-Kmethylcarbamate 9 

In accordance v&h the method presented above, this compound was prepared from 6 (10 

g, 54 mmoles), but two equrvalents of dr-te/t-butyl drcarbonate (20 6 g, 113 mmoles) were used to 

afford 16 6 g (90 %) of 9 as an 011 I r (CHCls) cm -1 3330 (VNH), 1672 (VCO) ‘H-NW (CDC13) 
6 1,44 (s, 9H, C(CH&), 1,49 (s, 9H, C(CH&), 2,56 ( s, 3H, CHsN), 3,62 (br s, 2H, CHzN), 4,54 (br 

s, lH, CH-CH2), 5,40 (br s, lH, NH), 7,16-7,34 (m, 4H, Ar-H) Anal calcd for C1~ti&lN204 C, 

5932,H,754,N,726 Found C,593l,H,75l,N,730 

fert-Butyl K[2-(Nethyl-fert-butoxycarbam~do)-l-(4-chlorophenyl)ethyl]-Kmethylcarbamate 10 

In accordance Hnth the method presented above, this compound was prepared from 9 (15 

g, 39 mmoles) to afford 9 6 g (60 %) of 10 as an 011 I r (CHCl3) cm-1 1670 (vco) 1H-NMR 

(CDCl3) 6 1,16 (t, J= 72, 3H, CH3-CHz), 1,46 (s, 18H, i?XOC(CH&), 2,62 (s, 3H, CHsN), 3,17- 

3,36 (m, 4H, CH-C&-N and CH&l&-N), 4,35 (t, J = 8 6,1 H, CH), 7,19-7,38 (m, 4H, Ar-H) Anal 

calcd for C~lH&ZlN204 C, 61 11, H, 7 99, N, 6 79 Found C, 61 15, H, 7 81 , N, 6 76 

KBenzyl-l-(4-chlorophenyl)-N~ethylethylene-l,2-d~amme 11 

Compound 8 (10 g, 27 5 mmoles) was dissolved in tnfluoroacetic acid (15 ml) The solution 

was stirred at room temperature for 30 mn Then, the acid was evaporated /n vacua and the 

restdue dissolved In chloroform (150 ml) The mixture was cooled at 0°C and strong ammonia 

solution (25 ml) was added under stirnng After 10 mn the organic layer was separated, washed 

with water and dned (MgS04) The solvent was evaporated under reduced pressure to give 6 6 g 

(90 %) of crude product 7 as an oil, which was used In the next step without further punfication I r 

(CHCl3) cm-1 3320 (vNH) 1H-NMR (CDCl3) 6 1 00 (t, J = 7 8,3H, C&-CH2N ), 1 61 (s, 2H , 

2xNH) ,2 52 (q, J= 7 8,2H, CHs-C&N), 2 66-2 72 (m, 2H, Hz), 3 45 (d, lH, Ha benzyl), 3 61-3 69 

(m, 2H, Ha benzyl and HI), 7 14-7 30 ( m, 9H, Ar-H) Anal calcd for C~~H~QCIN~. C, 56 75, H, 

5 84, N, 7 79 Found C, 56 78, H, 6 81, N, 7 82 

1-(4-Chlorophenyl)-N’-ethyl-N-methylethylene-1,2-d~am~ne 12 

Following the procedure described for 11, compound 10 (15 g, 36 mmoles) was 
hydrolysed to give 7 7 g (97 %) of 12 as an oil I r (CHCl3) cm-1 3320 (VNH) 1H-NMR (CDCI3) 6 

1 07 (t, J= 7 0,3H, C&j-CH2), 1 51 (s, 2H, 2xNH), 2 27 (s, 3H, CHsN), 2 58-2 79 (m, 4H, HP and 
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CHs-C&N), 3 56 (dd, J = 5 3 and 6 2, lH, Ht), 7 22-7 33 (m, 4H, Ar-H) Anal calcd for 

CttHt7CIN2,2HCI C, 46 23, H, 6 65; N, 6 79 Found: C, 46 20, H, 6 67, N, 6 76 

l-Benzyi-6-(4-chlorophenyl)-4-ethylplperaz~ne-2-carbon~tnles 13,14 

2,3-Dlbromoproplonitnle (4 7 g, 22 mmoles) m benzene (15 ml) was added dropwrse to a 

solution of the dlamme 11 (6 g, 20 mmoles) and dssopropylethylamme (0 13 g, 50 mmoles) in 

benzene (55 ml) at 0 “C The mixture was stirred at room temperature for 10 h Then, after filtration, 

the solution was concentrated m vacua The residue was extracted with CH&le, the organic layers 

were washed with water then dried (MgS04) The solvent was evaporated to give a mixture of 

nrtnles 13,14 which was chromatographled on silica gel column, using etherkyclohexane (60.20) 

as eluent, to afford m first 2 7 g (40 %) of the Pans -Isomer 13, mp 104-105°C I r (KBr) cm-t 2215 

(v&N) ‘H-NMR (CD(&) 6.1 05 (1, J- 7.2,3H, C&CHs), 2 10 (t, J= 11.0, lH, Hw), 2.30 (dd, J= 

11 4 and 2 6,1 H, Hs&, 2 39-2 47 (m, 2H, C&-CHs), 2 90 (dt, J = 11 3 and 2 1,l H, Hseq), 3 04 (dt, 

J = 2 1 and 11 3, 1 H, Hseq), 3 17 (d, J = 14 3, 1 H, Ha benzyl), 3.73-3 69 (m, 3H, Hb benzyl, Hsax, 

Hseq), 7 25-7 41 (m, 9H, Ar-H) Anal calcd for CsoHssCINs C, 70 71, H, 6 47, N, 12 37 Found C, 

70 66, H, 6 45, N, 12 39 

Further elutron gave 1 7 g (26 %) of the CIS -Isomer 14, mp 95°C I r (KBr) cm-t 2216 

(v&N) ‘H-NMR (CDCl3) 6 1 00 (t, J= 7 4,3H, C&3-CH& 2 03 (t, J= 11 0, lH, Hsax), 2 36 (q, J= 

74,2H,C~-CH~),250(t,J=70,1H,H~ax),275(dt,J=114and24,1H,H~~~),314(dt,J= 

11 4 and 2 4,1 H, Hseq), 3 49-3 60 (m, 2H, Hs =I HP&, 3 60 (d, J = 14.6, 1 H, Ha benzyl), 4 00 (d, J 

= 14 6,1 H, Hu benzyl), 7 11-7 44 (m, 9H, Ar-H) Anal calcd for C2oHeCINs C, 70 71, H, 6 47, N, 

12 37 Found C, 70 73, H, 6 43, N, 12 35 

4-Ethyl-6-(4-chlorophenyl)-l-methylpiperazine-2-carbonitnles 15,16 

Following the procedure described for 13,14, the dramme 12 (7 g, 32 mmoles) was 

allowed to react with 2,3-dlbromoproplomtnle (7 7 g, 35 mmoles) to lead to a mixture of 1516 

Separation of the Isomers on ska gel column chromatography, using etherkyclohexane (60 20) 

as eluent, gave 3 2 g (36 %) of the trans isomer 15, mp 97-96’C I r (KBr) cm-t 2216 (VCLN) t H- 

NMR (CDCl3) 6 1 07 (t, J = 7 2,3H, C&VCH2), 2 01 (t, J = 11 4, 1 H, Hs&, 2 15 (s, 3H, CHsN), 

2 39-2 46 (m, 3H, Cl&-CHs, Hs&, 2 63 (dt, J = 9 2 and 2 2,1 H, Ham), 3 14 (dt, J = 11 4 and 2 6, 

1 H, Hseq), 3 49 (dd, J = 10 2 and 3 2,1 H, Hs&, 3 93 (t, J= 2 6,1 H, Hgeq), 7 27-7 29 (m, 4H, Ar-H) 

Anal calcd for Ct4HtsCINs C, 63 76, H, 6 63, N, 15 94 Found C, 63 75, H, 6 79, N, 6 66 

Further elution gave 1 9 g (23 %) of the CIS isomer 16 as an 011 I r (KBr) cm-l. 2216 (Vcd) 

‘H-NMR (CDCl3) 6 1 06 (1, J = 7 2, 3H, G&~-CHZN), 2 04 (1, J = 10 6, 1 H, H3ax), 2 24 (s, 3H, 

CHsN), 2 39-2 53 (m, 3H, CJ&-CHs, Hsax), 2 79 (dt, J = 9 0 and 2 6,1 H. HB~~), 3 13-3 22 (m, 2H, 
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HOax, H5eq); 3.37 (dd, J = 11.0 and 3 1, lH, Hssx), 7 27-7 3 (m, 4H, Ar-H). Anal calcd for 

Ct4HtsCINs C, 63 78; H, 6 83; N, 15 94 Found’ C, 63 79, H, 6 65, N, 6 61 

Ethyl l-benzyl-4-ethyl-(4-chlorophenyl)plperazineQ-carboxylates 17,18 

A solution of ethyl 2&dibromopropionate (2.4 g, 11 0 mmoles) In benzene (8 ml) was added 

dropwise to a mrxture of diamme 11 (3 g, 10 mmoles) and diisopropylethylamme (3 23 g, 25 

mmoles) in benzene (6 ml) at O°C The mrxture was allowed to stand at room temperature for 10 h 

under continuous stirring Then, after filtration, the filtrate was evaporated II) vacua , water (25 ml) 

was added and the mixture extracted with CH2Cl2 The organic layers were washed with water 

then dried (MgS04) The solvent was evaporated to give a mixture of Isomers 17 and 18 These 

were separated on silrca gel chromatography column Elutron was performed wrth ether/hexan 

(80 20) to afford 1.5 g (40 %) of the frans-isomer 17, mp 108-109°C I r (KBr) cm-t 1718 (~60) 

‘H-NMR (CD(&) 6 1 00 (t, J= 7 2,3H, C&CH2N), 1 26 (t, J = 7 4,3H, C~-CHfi), 2 05 (t, J = 

10 8,1 H, H5&; 2 18-2 28 (m, 2H, CHs-C&N and Hsax ), 2 34-2 47 (m, 1 H, CHs-C&N), 2.86 (dt, 

J=116and34,1H,H~eq);326(dt,J=113,andJ=23,1H,H~eq),347(t,J=21,1H,H~eq), 

3 63 (d, J = 14 8,1 H, Ha benzyl), 3 72 (d, J = 14 8,1 H, Hb benzyl), 4 1 O-4 30 (m, 2H, CH3-C&O), 

4.66 (dd, J = 9 8 and 3 6; 1 H, Hsax ), 7 18-7 47 (m, 9H, Ar-H) Anal calcd for C22H27CIN202 C, 

66.32, H, 6 96, N, 7 25 Found C, 68 35, H, 7 02, N, 7 21 

Further elution gave 0 9 g (24 %) of the as-isomer 18 as an 011 I r (KBr) cm-t. 1717 

(vco) ‘H-NMR (CDCl3) 6.1 02 (t, J= 7.2,3H, CH&HzN), 1 24 (t, J= 7 4,3H, C&r-CH20), 2 06 (t, 

J=110,1H,H~ax),228(t,J=7O,1H,Hgax),235(q,J=72,2H,CH~-C~N),279(dt,J=112 

and 2.6,l H, H-o), 3 02 (dt, J = 11 4 and 2 4,1 H, H3q), 3 44-3 60 (m, 3H, Ha benzyl, Hsax, HP&, 

3 70 (d, J = 14 8, 1 H, Hh benzyl), 4 01-3 68 (m, 2H, CH3-C&O), 7 02-7 46 (m, 9H, Ar-H) Anal 

calcd for C22H27CIN202 C, 68 32; H, 6 98, N, 7 25 Found C, 68 28; H, 6 99; N, 7 28 
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