
HETEROCYCLES, Vol 29, No. 2, 1989 

NEW ATYPICAL ANTIDEPRESSANTS: AN EFFICIENT PROCESS FOR PREPARING ~t .3 .4.6.7.110-HMHYDROd- 

METHYL-7-ARYL~2H~PYRAZINq2,l-aIlSOQUINOLINES.' 

Richard J. Schmiesing+s and James R. Mat? 

Department of Organic Chemistry 

Pennwalt Carporation. Pharmaceutical Dlvision 

Rochester. New York 14603. USA 

M- Starting from 3-phenyl.2.piperazinonee -1.3.4.6.7.1 1b-hexahydro~2-methyl-7<4-chlorophenyl>2H,l-a] 

isoquinoline (1) was synthesized utilizing as the pivotal step of the sequence a highly stereocontrolled basecatalyzed equil- 

bration of 3 . 4 . 6 . 7 ~ t e t r a h y d r o 7 < 4 - c h l o r o p h e n y l ) 2 H - ~ o n e s  (9. 

Aseries of novel ~-1,3,4.6,7,11b-hex~hydro-2-methyI~7~aryi~2H-py~a~ino(2,1-a]i~~~i~01ines have recently been synthesized and were found 

to possess an arypical antidepressant bialogccal profile? As shown in Scheme 1, the key steps 01 that synthesis were a Bischer-Napieralski 

Cyclization of the symmetrical 2.2diphenylelhylamide. foilowed by a stereoselective catalytic hydrogenation of the resulting 3.4.dlhydio4- 

phenyllscquin~line to give a 10:l ratio of cisnrans isomers. 

Scheme 1 

However, when employed to prepare othercompounds in the series, particularly awl substituted analogs, various shoncomings in the original 

synthetic process are encountered: ring-closure isomers are possible when using an unsymmetrical 2.2diarylethylamide. while phenyl 

SUbStitUtion in the latter stages of the synthesis employing classical procedures (eg., nitration - diarotization - salt decamposition)gives 

ring positional isomers. We wish todescribe in this report a novel and moreversatile process for preparation of the title compounds by which 

a greater than 1W: l  ratio of cisnrans isomers is possible and by which aryi substituted analogs are readily accessible. Also, by sllghtly 

mcdifVing this new procedure a 19:t ratio of translcis isomers cart be generated. The following is an exemplary procedure. 
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cis-3,4,6.~-Tefrahydro-7<4~hl0r0phenyl)-,l-a]lsoquinolin-l(11bH)-ane (6) To 1905.0 g (6.09 mol) of 3,4.6,7-tetrahydro-7(4- 

chlorophenyl)~2H~pyra~~na(2~1-a]soqu1nal1n-1(llbH)-ones @ & in 4 1 of methanol was added, while stirring at ambient temperature, a 

solution of 365 g (1.59 mol) of metallic sodium dissolved in 15 I of methanoi. The resuitng stirred suspenslon was heated at reflux for 24 h, 

allowed t o c m  to ambent temperature, and stirred far a further 12 h. The sold was collected by filtration, washed thoroughly with methanol. 

and dried in a vacuum oven at 60"Cta give 1692.9 (89%)of (gas  a white solld(mp239-244'Cdec)contamlnated by less than 1 % of (51. For 

(g hydrochloride; 'H-nmr (CDCl,iCF,COOD). 7.60-7.30 (m.5H.Ar). 7.10 (AA'BB',2H.Ar.J=83Hz), 7.0-6.80 (m.1 H.Ar). 5.50 (s, 1H.H-llb), 4.80 

(dd,lH.H-7J=12.3,5.5 Hz). 4.10-3.60(m.5H,CHJand3.40(1.1H,CH,,J=12.3 Hz).Anal.CalcdforC,,H,.Cl,N,O.lI2H,O.C, 60.35; H. 5.35: CI. 

19.79: N 7.82. Found: C. 60.36: H, 5.40: CI, 19.36: N. 7 74. 

cis-1,3.4,6.7,1tb-Hexahydro-2~methyl-7<4€hloiophenyl)-2H-pvrarind2,i-allsoquinoline (1) dihydrochoiide To a stirred suspension of 

1810.0 g (5.79 moll of ~-3.4.6.7- te l rahyd10~7~4~~hlorophenyl ) -2H-pyzln2, l - ] is inoln- l ( l  lbHIone (g) n 5.7 i of tetrahydrofuran under 

nitrogen was added rapidly 28.8 1 ofa 1.0 M solution of borane in tetrahydrofuran. The mixture was heatedat iefluxfor 15 h, cwled toambient 

temperature, and treated cautiously with 4.2 1 of 2.5 M aqueous hydrochlor,c acd. This resulting mxture was heated at reflux for 3.5 hand 

then allowed to c w l  to ambient temperature. The solid (contaminated with approximately 20% of boric acid) was collected by filtration and 

treated with 2.4 I of 88% formic acid. 3.92 I of 3540% formaldehyde, and 805.0 g of sodum formate. The resuiting mixture was heated at 

80-85'C for 1.2 h, cooled toambient temperature. poured onto44 0 kg of ice, and made basic (pH 10-1 1) by addtng concentrated ammonium 

hydroxide. The sold was collected by filtration, washed neutral wlth water, and dried in a vacuum oven at 65'C Asolution of this solid in 5.5 1 

01 methanol was acidified to pH 1 withdry gaseous hydrochloric ac1d.The resulting solid was collected by filtration, washed with 4 i of a 1 to 1 

mixture of diethy ether and methanol foilowed by 1 I of dlethyl ether, and dried in a vacuum oven at 80'C for 24 h to give 1573.0 g (80% 

overall) of (1) dhydrochloride as a white solid (mp 274-276%). ldentical in all respects to material obtained by Griff~th. et el? 

trans-1.3.4.67.1 1 b-Hexahydro-7(4~hlor~henyl~2Hpyrarino(Z,la]i~oq~1n0l1ne (8, R =  H) dihydrochlor~de. To a suspension of 8.22 g 

(25 0 mmol) of 3~phenyl4<4chloiophenacyl)l-piperaznone (3 4n 25 mi of anhydrous tetrahydrofuran was added 150 ml of a 1.0 M solutlan 

of borane in tetrahydrofuran. The resulting mixture was heated at reflux for 18 h, cooled to ambient temperature, and treated with dropwlse 

addition of 125 m of 2.5 M aqueous hydrochloric acid. This mixture was heated at reflux for 3 h, cooled to ambent temperalure, and stirred 

for2 h. The resulting solid wascollecfed by filtrafion, washed wlth 50 ml of tetrahydrofuran, and dred givlng 10.99 of the crudep, R  = H) asa 

white salidcontam~nated with boric acid. To30 ml of concentratedsulfuric acid a1 O'Cwas added portionwise850g (26.8 mmol)of(I. R  = H) 

Over a period of 0.5 h The resulting mixture was warmed to ambient temperature, stirred far 2 h, poured onto Ice chlps, and made basic with 

50% aqueous sodium hydroxide. The resulting solid was collected. air dried, dissolved in 50 ml of absolute methanol, and made acidlc with 

gaseous hydrochloric acid(pH 1). Addition of 50 ml ofdlethy ether gavea white solid which was coliected by ffration and washed with 50 ml 

of a 1 1  methanolielher mixture to gve 2 7 g (27%) of (8. R  = H) as a white solid (mp 285267'C dec) contaning less than 1 % of the 

responding Isomer (9. R =  H). For (8. R  = H) dihydrochlor~de: 'H-nmr (CDCI,ICF,COOD): 7.50690 (m. 8H. Ar), 5.50 (d, 1H. H-11 b, 

J=11.OH~).480(dd.1H.H~7.J=12.2.5.5Hr).4.55(d. 1H.CH,.J=13.7Hz),4.40-3.75(m.6H,CH,)and3.60(1.1H.CH,.J=12.3Hz).Anal. 

Calcd for C,,HZ,CI,N,.112H,O: C, 58.78: H. 5.82: CI, 27.93: N. 7.36 Found: C.56.16: H, 6.01: Cl. 27.07: N. 6.83. 

trans-1,3.4.6,7,1lb-Hexahydro-2-methyI-7<4~hlorophenyl)-2H-pyrazina(2.1-a]~~oq~inoline (8, R =  Me) dihydrochloride. 

2-Phenylpiperarine To an ice-cooled stirred suspenslon of 25.9 (0.66 mol) of lithium aluminum hydride in 2.6 1 of anhydrous diethyl ether was 

added in portions over 1.5 h 30 g (017 mol)af 3-phenyl-2-piperazinone. The resulting mlxture was heated at reflux for 20 hand then cwled to 

O'C. lsolalion of the product by standard methods gave 23 g (83%) of 2-phenylpiperazine as an off-white solid (mp 83-85'C). 
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1-Methy.&phenyipiperazine. Toan icecwled stirredsolution of 5.45 g (0.033 mol) of 2.phenyipiperazineand 5.3 g (0.53 m0l)of triethylamne 

n 560 ml of acetone was added dropwise aver 20 min a solution of 4.8 gat  methyl iodide in 20 m of acetone. The resulting mixture was stir- 

red at 0°C for 1 hand then allowed togradually warm toambient temperature over 3 h. The residueabtaned upon concentrationof the reac- 

tion mixture was dissolved in 200 mi of diethyl ether and treated with a solution of methanol and ether saturated with gaseous hydrochloric 

acid to give 4.5 g (54%) of l-methyl-3-phenylpipe~azine dihydrochioride as a white solid. 

t-Methyi-3-phenyl-4<4-chlorophenacyllpiperazine.Toa stirred mixtureof 14.0g(0.08 mo1)ot t.methyl-3-phenylpipe1azineand20g(0.2mol)af 

triethylamine in 160 mi of tetrahydrafuran was added dropwise a solution of 16.2 g (0.08 mol) of 4.chloraphenacyl bromide in 55 ml of 

chloroform. The resulting mixture was stirred at amblent temperature for 3.5 h, poured into 50% aqueous sodium bicarbonate and extracted 

with chloroform. The organic extracts were combined. washed with water and saturated sodium chloride and dried over sodium suifateThe 

filtrate was concentrated to dryness to give 25 g of crude 1 .methyl-3-pheny-4-(4chiorophenacyi)piperarine. This material was used as such in 

the next step of the process 

I -Me thy l -3 -pheny l -4 f l -hydraxy -2 - (4~h io iq ) ipea ie .  To a stirred solution of 25 g (0.076 mal) of the 1-methyl-3-phenyl-4<4- 

chiorophenacyl) plperazine in 450 ml at ethanol was added in portions 2.9 g (0.076 moi)ofsodlum barohydride. The resulting mixture wasstir- 

red at ambient temperature for 2 h, poured nto 50% aqueous sodium chloride and extracted with ethyl acetate. The organic extracts were 

combined, washed with water and saturated sodium chloride and dried over sodium sulfate. The resulting crude product abtaned from con. 

centratlon of the filtrate was subiected to rapid liquid chromatography on a silica gei column eluting with a solution of 4% methanol n 

chloloform to give t 6 g  (60% overall) of an isomeric mixture of i-methyl-3-phenyl-4{2-hydro~y-2<4-chloropthyi]pipera2ine(l, R= Me) 

as a whte solid. 

trans-t.3.4.6.7.1 lb-Hexahydro-2-methyI-7<4chi0r0phenyl).inoline (8. R= Me) dlhydrochioride. To 35 ml of concen- 

trated sulfuric acid at O'C was added portionwise 9.1 g (27.5 mmol) of CI_. R=Me) dihydrochioride over a period of 0.5 h. The resulting 

mixture was warmed to ambient temperature. stirred foi 2 h, poured onto ice chips, and made basic with 50% aqueous sodium hydroxide. 

The resulting solid was collected, air drled. dissolved in 50 ml of absolute methanol, and made acidic wlth gaseous hydrochloric acid (pH 1). 

The resuiting white solld which crystallized was collected by filtration, washed with cold methanol, and drled to give 7.5 g (78%) of I!, 

R = Me)(mp 313-315'C dec) containing less than 1 % of the corresponding & isomer @, R = Me). For (8, R=CHJdlhydrochioride; 'H-nmi 

(CDCl,iCF,COOD):7.406.90(m,6H,Ai).5.50(d.tH.H-ttb.J= tt.OHz),4.90(dd, tH,H-7,J=t2.3,5.5HZ),4.57(d.iH,CH,.J=13.7Hd, 

4.30-3.70(m,6H,CH,),3.60~. tH.CH,. J=t2.3Hz)and3.25(s.3H,CHJ.Anal.CalcdforC,.H,,CI,N,~.75H,O:C.57.t6;H.6.t9;CI,26.64;N, 

7.02. Found: C. 57.57: H. 6.26; CI. 25.94; N, 7.04. 
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