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The ketone XI If, obtained by Friedel - Crafts reac tion of toluene with hOllloveratw yl ehlorid.:, 
was converted by the Leuc kart reac ti o n to the form;Jm id o de riva tive I X/; whic h was used as the 

starti ng product for the sy nthesis of amines Iflh - I h . Reduction of the ketone X III g:lVe the 

akohol XVI which was treated with hydrogen chk,r ide and afford ed the c hlo ro compo und XVIf. 

It s sllbstitll tion reactions with I-methylpipera zinc , 1-(2-hyd roxye thy l)piperaz ine ano l-phenyl­

piperazine resulted in the pipera zines Vlh- Vlllh. Acy lationsoftheamine Illh with acetic anhydride 

and ho moveratroyl chloride gave the amides Xb and .lOb whi c h , together with the forma rnidc IXb, 

were subjected to the Bi schl er- Napi era lsk i reac tion . 3.4-Dih ydroi so quinolincs XXII- XXI V were 

obtained a nd reduced to the 1,2,3 ,4-tctrahydroi soquin o lin.:s XXVh - XXVfJh. Treatme nt of 

XXVfJb with formaldeh yde a fforded the berbinc deri va tivc XX I'IJI. Demc thyla tion of the a minc 

[fIb with hydrobromic ac id resulted in the title co mpound lila. Similar deille th ylations of the 
dimethoxyamines IV/; - Vlflb , XXV/; and XXVlb led to the dihydro xya mines IVa -- VIlla, 

XXV" a nd XXVla whic h are dopamine derivatives. Reac tion o r Va with benzoyl chloride gave 

the diben zoate X Xx. The CNS act ivities of the com pound s prepareci are or a low degree . Seve ral 

of'thcm (Iffa - VIa, Iflb- Vb , X X Vb) show in higher doses signs of central stimul a nt act ion but only 

for compound IVa a n antire, erpine effect was pro ven . The e xpected 3nticata le pti c activ ity was 

fou nd only in a low degree with compound VI/la ; on the contrary, com poLln cis Ifla and XXVa 

a re proca taleptogenic. Some compoLlnds (IlIa , l,'(h , X X VIII . X X V!JI) potentiated thiopental. 
I n s in gle cases loca l anaesthetic , spasmol ytic , hy po tensive, hypertensive , hypoglycac mic, diuretic 

a nd ant ia rrhythmic effects were observed . 

2-(3,4-Dihydroxyphenyl)ethylamine (dopamine, 1) has a rich pharmacodynamic 

profile, especially in the central nervou s and cardiovascular system. In the brain 

it is localized in the central dopamine neuron s on several types of the dopamine 

receptors. A lowered dopamine level in some brain areas is evidently in close rela­

tion wit h Parkinson disease. On the other hand, compounds behaving at the receptor 

sites as dopamine antagonists (neuroleptics) are used as therapeutic agents in psycho­

ses like schizophrenia; there evidently exi sts some direct relation (not yet completely 

understood) between the brain dopamine and the pathogenesis of schizophrenia. 

The orally or parenterally administered dopamine cannot function as a central 
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neurotropic agent because it does not penetrate the blood-brain barrier; it is fOI med 
in the brain by decarboxylation of 3,4-dihydroxyphenylalanine which is an inter­
mediate in the biotransformation of the amino acids (phenylalanine, tyrosine) to the 
physiologically important catecholamines. The mentioned defect of dopamine 
is evidently determined by the excessive hydrophilicity of its molecule. Apomorphine 
(Il), which is the first known dopaminomimetic, i.e. an agonist for the central dopa­
mine receptors, is a proof of the correctness of this assumption: its molecule is signifi­
cantly more lipophilic due to the presence of further six aromatic and three ali­
phatic hydrocarbon members and apomorphine does penetrate the bloed-brain 
barrier. The design of new central neurotropic agents, starting from the dopamine 
structure, became in recent years an important area of medicinal chemistry and 
the development in this line was described in several review articles 1- 6 and in one 
prognostic study 7. The synthesis of new compounds of this type is being undertaken 
with the hope for finding new antiparkinsonic agents (dopamine agonists) or new 
antipsychotic neuroleptics (dopamine antagonists). The molecules of the substances 
synthesized, when compared with dopamine (1), show mostly a shifted balance 
between the hydrophilic and lipophilic fragments in the direction of increased lipo­
philicity. 

lJ 

In the investigation presently described we attempted at preparing new dopamin­
ergic substances derived from dopamine by the introduction of a hydrophobic 
aromatic residue to the dopamine (X-carbon, i.e. the carbon atom carrying the amino 
group. The target compounds were thus in the first line the title compound lIla 
and its N-methyI derivatives I Va and Va. The synthetic study started from the Friedel­
-Crafts reactions of homoveratroyI chlorides with benzene, toluene, anisole and 
thioanisole in the presence of aluminium chloride. In the first two cases the aromatic 
hydrocarbon was used at the same time as the reaction medium. While the reaction 
with benzene produced the ketone XII in a low yield and its isolation succeeded 
only after chromatography of the crude product, a similar reaction with toluene 
afforded smoothly the crystalline ketone XIlI in a yield of 72% (its oxime was pre­
pared for characterization). Reactions with anisole and thioanisole were carried 
out in dichlorometbane and their course differed again greatly. While the reaction 
with anisole afforded the ketone XIV in high yield, a heterogeneous product was 
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obtained from thioanisole, from which only by chromatography could the ketone XV 
be isolated in a very poor yield. The structure of the ketones X / / - X V was confirmed 
by means of the 1 H NMR spectra . The easily accessible 2-(3,4-dimethoxyphenyl)­
-4'-methylacetophenone (X/ll) was chosen as the starting compound for the pre­
vailing part of the present study. 

RO 

Ro--OCII'IH--O-CH' 
NR'R~ 

Ill, R' = R' = H 

IV, R' = H, R' = CH J 
V, R' = R2 = CH J 

r-\ 
VI, NR'R' = -NL....../N-CH j 

r-\ 
VIl, NR'R2 = -N"--IN-CH,CH,OH 

r-\ 
UII, NR I R' = -N N-C"Hl 

IX, R' = H, 

X, R' = H, 

X I, R' = H, 

"--I 
R2 = CHO 

R2 = CO CH) 

R' = COCH,-Q-0CHJ 

OCH J 

In Fo rmulae III-XI and XXV -XXVI!: a , R = H; b, R = C H) 

Heating the ketone XIll with fOlmamide and formic acid to 170-180°C (Leuckar 
reaction 9) afforded in a high yield the formamide derivative I X b which was heated 
with a concentrated potassium hydroxide solution in ethanol and gave 2-(3,4-di­
methoxyphenyl)-l -( 4-tolyl)ethylamine (/l J b). The methylamino derivative J Vb was 
obtained by reduction of the formamide / X b with lithium aluminium hydride in ether 
and the dimethylamino compound Vb was prepared from the primary amine JlIb 
by the Eschweiler-Clarke procedure 10

.
11 by methylation with a boiling mixture 

of formic acid and aqueousfonnaldehyde. The oily bases /lJb- Vb were transformed 
to crystalline salts. Demethylations of compounds IIJb - Vb with boiling hydro­
bromic acid led to hydrobromides of the dopamine derivatives IIIa- Va. In the case 
of the title compound II I a the crystalline base has likewise been prepared; its high 
melting point and JR spectrum indicate the character of an inner salt. 

CH)O 

CH30-D-CH2CO-o-R' 

XU, R'=H 
XIII, RI = CH J 
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Reduction of the ketone XI I I with sodium borohydride in ethanol gave the second­
ary alcohol XVI which was converted by treatment with hydrogen chloride in benzene 
to the chloro derivative XVII. By substitution reactions of this compound with 
I-methylpiperazine, 1-(2-hydroxyethyl)piperaz1ne and I-phenylpiperazine t 

2 in boiling 
chloroform the piperazine derivatives VI b - VIII b were obtained in yields of 60 to 
70%. Elimination proceeded concomitantly with the substitution reactions and its 
product was isolated in the case of preparation of the amine VI b and was identified 
as (E)-3,4-dimethoxy-4'-methylstilbene (XVlll). The dimethoxy compounds Vlb to 
VIII b were demethylated with boiling hydrobromic acid and the "catecholamines" 
VI (/ - VIII a were isolated in the form of hydrobromides. 

XVI, R' = OH 
XVIl, R' = Cl 

XVlIl 

The ketone Xl V was also subjected to the Leuckart reaction9 and the formamide 
derivative XIX obtained was hydrolyzed with potassium hydroxide to the primary 
amine Xx. Its methylation by the Eschweiler-Clarke method 10,11 gave the dimethyl­
amino derivative XXI. Attempts at demethylating the trimethoxy-amines XX and XXI 
with hydrobromic acid led to mixtures of partially demethylated products arid~were 
discontinued . 

CH]O 

CH J0 -0)-CH21 H-Q-OCH3 

NR'R: 

XIX, R'= H, Rl = CHO 
XX, R' =R:=H 
"(Xl , R'= R:= CH] 

Acylations of the amine IJIb with acetic anhydride and homoveratroyl chlorides 
in pyridine, or its mixture with toluene, afforded the amides Xb and XIb. Together 
with the formamide derivative IXb these amides were cyclized using the Bischler­
-Napieralski reaction 13 by heating with phosphoryl chloride or its mixture with phos­
phorus pentoxide to the 3,4-dihydroisoquinoline derivatives XXIJ- XXIV; the pro­
ducts were prepared in the form of crystalline bases and were characterized by the 
1 H NMR spectra. They were then reduced with sodium borohydride in ethanol 
either as the isolated intermediates or il1 situ to the 1,2,3,4-tetrahydroisoquinolines 
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XXVb-XXVIJb which were isolated as hydrochlorides. Compound XXVb was 
demethylated without difficulties with boiling hydrobromic acid and the hydro­
bromide of the dihydroxy base XXVa was obtained. With regard to the fact that at­
tempts at demethylating compound XXVlb led to a partially demethyJa ted product, 

X.:OI, R ' = H OCI-I , 

XXIII. R' = CH , ;=< 
XXIV. R' = C I-I '~-V-0CH ., 

XXV. R' = H OCI1 . 
XXVI. R' = CH j ~ . 

XX I 11 , R ! O~ CI-I~-o-0Cl'l ! 

compound XXVI b was demethylated by treatment with boron tribromide in chloro­
form at room temperature (method, Cj.14); the reaction mixture was decomposed 
with ethanol and crystallization of the product from ethanol gave the hydrobromide 
of the dihydroxy base XXJ/la. 

Compound XXVIIb wa<; subjected to the Pictet- Spengler reaction S .15: treatment 

with aqueous formaldehyde in methanol and heating the mixture wi th hydrochloric 
acid resulted in the hydrochloride of the berbine derivative XXV/Il. The base has 

CI-I .)Oacsl~CH' 
~" N 

CH ,O 

~ I 

l OC I-I) 

OCI-I .. 

XXVIII 

C. I-I ; COO 

C, H, C00-O-CH''IH-Q-CH, 

NR'R" 

XXIX. R' = H. R" = COC6H5 
XXX, R' = Rc = CI-IJ 
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also been prepared and its I H NM R spectrum confirmed the identity of the product. 
Esterification of the hydroxyl groups of dopamine (1) leads to less hydrophilic 

compounds having the ability to penetrate the blood-brain barrier and having the 
central dopamine effects ' 6 - ' 9 . This approach was also used in our work. Treatment 
of compound IlIa with benzoyl chloride in pyridine or with benzoyl bromide in tri­
ftuoroacetic acid (method II) gave the N-benzoy\ dibenzoate XXIX . Treatment 
of compound Va with benzoyl chloride in pyridine afforded the dibenzoate XXX 

which was isolated and tested as the hydrochloride. 
Compounds IlIab- VlIab, Vllla, IXb , XIX -XXI , XXVab, XXVIab, XXV11b, 

XX VI 11 and XX X were pharmacologically tested in the form of salts described 
in the Experimental (with the exception of IXb and XIX) partly by methods of the 
gen eral screening, partly by specific psychopharmacological methods oriented in some 
cases to the desired dopaminergic or potential antiparkinsonic effects (anticataleptic 
and antioxotremorine activity). ]n general, the pharmacological effects of the pro­
d ucts are rather poor. 

The valucs of acute toxicity in mice (LDso) and the basic doses (0) (doses in mgj kg) used 
in the screening (intravenous administration) are given: JIla, 75, J 5; IIlb , 45 , 9; I Va , 112, 20; 
I Vb, 50,10; Va, 20, 4; Vb 62, 12; VIa, 75,15; Vlb 50,10; VJIa 100, 20; VI/b, 55, 11; XX, 45,9; 
XXI, 60, 12; XX Vb, 38,7; XXVla, 75, 15 . Orally administered compounds: IXb, > 2500, 300; 
XIX, > 2500,300; XX Va, > 500; XXVlb, 1000, 200; XXVllb, > 2500,300; XXVIII, > 2500, 
300; XXX. > 700 . 

Some of the compounds show a mild central stimulant activity in mice in doses 
above D (increase of the spontaneous motor activity) : IlIa, lllb, IVa, lVb, Va. !"b, 
VIa , XX, XXVb. Only compound IVa had antireserpine activity in the test of ptosis 
in mice: a dose of 60 mg/kg i .v. showed effect in 70% animals. Compound VIa had 
a mild hyperthermic effect in mice at the dose D . Only compound VIlla in oral doses 
of 10- 50 mg/kg showed a clear anticataleptic action in rats (towards perphenazine 
catalepsy) ; in an oral dose of 100 mg/ kg it did not influence the oxotremorine tremor 
in mice. On the other hand, some of the compounds potentiated the cataleptic action 
of perphenazine (1 '5 mg/kg i.p.) in rats: lIla, a dose of 25 mg/kg i.v. increased the 
cataleptic effect by 50%; XX Va, an oral dose of 25 mg/kg showed a mild per­
phenazine potentiation ; XXX, an oral dose of 50 mg/kg did not influence the per­
phenazine catalepsy. With some compounds, there were signs of central depression . 
The thiopental sleeping time in mice was prolonged to 200% of the control value 
by the following doses: 111a, 25 mg/kg i.p. ; lXb, 100-300 p.o .; XIX, 100-300 p.o.; 
XXVla, 10-15 i .v.; XXVlll , 100- 300 p.o. Compound XXVlll in oral doses 
of 10-100 mg/kg had hypothermic effect in rats (decrease of rectal temperature 
by 1°C). The discoordinating effect in the rotarod test in mice was brought about 
by compound IVa only in subtoxic doses (EDso = 50 mg/kg i.v.); Vllla, EDso = 
= 100 mg/kg p.o. Compound XXVllb had some anticonvulsant effect (towards 
pentetrazole) at the dose D. 
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Some of the compounds were shown to be effective in tests for peripheral neuro­
tropic, neurovegetative, cardiovascular and other activities. Compounds XXI 
and XXVb had local anaesthetic effect at concentrations of 1% in the test of corneal 

anaesthesia in rabbits. In concentrations of 10 Ilgjml compound VI b was spasmo­

lytic towards barium cbloride and compound XXI towards acetylcholine (reduced 
the contractions of the isolated rat duodenum , elicited by the mentioned spasmogens, 

by 50%). Compound Vb in a dose of 6 mg/ kg i. v. brought about transient ri ses 
of blood pressure in normotensive rats; on the other ha nd 7·5 mg/kg i.v. of the ad­

ministered compound XXVla had hypotensive effect. Antiarrhythmic effect in rat s 
towards aconitine was shown by three compounds (doses prolonging with statistical 

significance the latency of ventricular extrasystoles given): I Va , 15 i.v.; VIJ a, 2·5 to 

10 i.v.; Vllb, 5-10 i.v. Compound Vila (20 mg/kg i.p.) was active also towards 
strophanthine arrhythmias. Compound /J J b prolonged the bleeding time in mice 

in the dose D. Influence on the heart inotropy and frequency on the isolated rabbit 

heart atrium (+ or - by 25%, concentrations in pgjml given); negatively inotropic : 
IVa 25-50, Va 25-50, VIb 25, XX 25-50; negatively chronotropic: Va 25-50, 
Vlb 25-50; positively chronotropic : XX 25-50. Diuretic effect in mice (doses 

in mgjkg increasing diuresis by 100%): Vb, 25-60 p.o.; XXI , 60 p.o. Compound IXb 
showed hypoglycaemic effect in rat s (decrease of the blood sugar by 20%) at the 

dose D; on the other hand compounds VIb and XX had hyperglycemic effects. 

The compounds prepared were also tested for a ntimicrobial activity ill ritro (the microorgani sms 
a nd the minimum inhibitory concentrations in Ilg/ ml are given unless they exceed 100Ilg/ml): 
Streptococclls l3-haell1oly ticlIs, I Va 25, X X Va 100; StreptococclIsjaecalis, I Va 25 , Va 100, Vila 100, 
X X Va 100; Staphylococcus pyogelles aureus, I Va 25 , Va 25. VIfa 100, X X VIa 50; Pseudomonas 
oerugillosa, Va 100, VIla 100, XXVla 50; Escherichia coli, Va 100; Proteus vulgaris, Va 100, Vila 
100, XXVla 100; Mycobacterium tuberculosis H37Rv, Va 100, VIla 100, XXVla 100: Saccharo­
myces pas/erianlls, Va 100, VIa 100, VIla 100, VlIIa 100, XXVa 100, XXVb 100, XXVla 100, 
XXVlb 100, XXVIIb 100, XXVIII 100; Trichophytoll melltagrophytes, Va 100, Via 50, Vila 100, 
VIlla 50, XX Va 50, XXVb 100, XXVla 100, XXVlb 100, XXVllb 50, X XVIII 50, XXX 50; Calldida 
albicalls, Va 50, VIa 100, Vila 100, VI/la 100, XXVa 100, XXV/fh 100, XXVIII 100; Aspergillus 
Iliger, Va 100, VIa 100, Vila 100, VlIIa 100, XXVa 100, XXVii 100, XXVlh 100, XXVllh 100, 
XXVIII 100. 

EXPERIMENTAL 

The melting points of analytical preparations were determined in Kofler's block and are not cor­
rected; the samples were dried ill vacuo of about 70 Pa over PzOs at room temperature or at 77°e. 
The UV spectra (in methanol) were registered with a Unicam SP 8000 spectrophotometer, lR 
spectra (mostly in KBr) with a Unicam SP 200G spectrophotometer and 1 H NMR spectra (in 
CZ HCI 3 unless stated otherwise) with a ZKR-60 (Zeiss, Jena) spectrometer. The homogeneity 
of the compounds was checked by thin-layer chromatography on alumina (Brockmann, act. 11). 

2-(3,4-Dimethoxyphenyl)acetophenone (XII) 

A stirred suspension of 4·0 g AICI 3 in 15 ml benzene was treated over 20 min with a solution 
of 4'5 g homoveratroyl chloride8 in 10 ml benzene, added dropwise. The mixture was diluted 
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with 10 ml benzene, stirred for 3 h at room temperature, allowed to stand overnight and heated 
for I h to 75°C. After cooling the mixture was decomposed by addition of a solution of 2 ml 
hydrochloric acid in 40 ml water and extracted with chloroform. The organic layer was washed 
with water and 5% NaHC03, dried with MgS04 and evaporated. The inhomogeneous residue 
(4' 3 g) was chromatographed on a column of 100 g neutral Al 2 0 3 (activity II). Benzene eluted 
0'6 g (II %) homogeneous product which crystallized from 90% ethanol m.p. 83-84°C. JR spec­
trum: I 690 cm- 1 (ArCOR). I H NMR spectrum: 07·90 (m, 2 H, 2 ArH adjacent to CO), 7·30 to 
7·50 (m 3 H, remaining ArH of benzoyl), 6·30 (s, 3 H , remaining ArH), 4·15 (s, 2 H, ArCH2 CO) , 
3·75 (5, 6 H , 2 OCH3). For C16H'603 (256'3) calculated: 74'98% C, 6'29% H; found: 75'08% C, 
6' 50% H. 

2-(3 4-Dimethoxyphenyl)-4'-methylacetophenone (XIII) 

A stirred suspension of 45 g AlCl 3 in 70 ml toluene was treated dropwise over 3 h at 15°C ~ith 
a solution of 43 g homoveratroyl chlorideS in 80 ml toluene, the mixture was stirred for 6' 5 h 
a t 15°C, allowed to stand overnight at room temperature and decomposed by pouring into a mix­
ture of 500 ml 5M-HCI and 500 g ice. After stirring for 45 min the mixture was extracted with 
chloroform, the organic layer was washed with water, 5% NaOH and water, dried with MgS04 
and evaporated; 38·7 g (72%), m.p. 98 - 102°C (softening from 94°C). Analytical sample, m.p. 
104- 105'5°C (methanol). UV spectrum: Amax 252 nm (log Ii 4'24), inflexes at 280 nm (3 ' 80) 
and 232 nm (4 ' 14) . lR spectrum: 774, 804, 873 (2 adjacent and solitary Ar- H), I 023, 1 233,1 261 
(ArOCH 3 ) , 1 135, 1163 (C- O of ketone), 1453, 1476,1515, 1588, 1604 (Ar), 1681 cm- 1 

(ArCOR). 'H NMR spectrum : (5 7·81 (d , J = 9'0 Hz, 2 H, 2 ArH adjacent to CO), 7·11 (d, J = 

= 9·0 Hz, 2 H, 2 ArH adjacent to methyl oftolyl), 6·66 (s 3 H, remaining ArH), 4'06 (s, 2 H, 
ArCH 2 CO), 3·71 (5, 6 H, 20CH3) , 2·31 (s, 3 H, ArCH3). For C17H1S03 (270'3) calculat\!d: 
75'53 ~';'; C, 6'71 % H; found: 75'77% C, 7'06% H. 

The oxime was prepared by refluxing a mixture of 2·7 g XIII, 1·2 g NH2 0H.HCr,- 1- 6 g 
NaHC03 and 100 ml ethanol for 6·5 h; 2·6 g (91%), m.p. 113-lI5·5°C (aqueous methanol). For 
C' 7HI9N03 (285'3) calculated: 71'56% C, 6'71 % H, 4'91% N; found: 71'25% C, 6'81% H, 
4'94% N. 

2-(3 ,4-Dimethoxyphenyl)-4'-methoxyacetophenone (XIV) 

A mixture of 7·6 g anisole, 8 ml dichloromethane and 10·0 g AICI 3 was stirred and treated drop­
wise over 45 min at IS-17°C with a solution of 10·7 g homoveratroyl chlorideS in 8 ml dichloro­
methane . The stirring was continued for 5 h , the mixture was allowed to stand overnight at room 
temperature and decomposed by pouring into a mixture of 10 ml 5-MHCl and 50 g ice. It was 
extracted with chloroform and the extract was processed similarly like in the preceding case; 
14·2 g (almost theoretical yield), m.p. 133-137°C (softening from 122°C). Analytical sample, 
m.p. 139-141°C (ethanol). UV spectrum: Am.x 276 nm (log Ii 4'29),239 nm (4'29). lR spectrum: 
774, 799, 820, 834,873 (2 adjacent and solitary Ar-H), 1 023,1 215, 1 234,1 263,2835 (ArOCH3), 

1 113, 1 134, 1 167, 1180 (C- O of ketone), 1460, 1515, 1596, 3010 (Ar), 1675 (ArCOR), 
2898, 2940 cm - 1 (C- H in CH2 and CH3). IH NMR spectrum: 07·90 (d, J = 9'0 Hz, 2 H, 
2 ArH adjacent to CO), 6·80 (d, J = 9·0 Hz, 2 H, remaining 2 ArH of 4-methoxybenzoyl), 
6'68 (s, 3 H, remaining ArH), 4·05 (s, 2 H, ArCH2 CO), 3'71 (s, 9 H, 3 ArOCH3). For C17H1S04 
(286'3) calculated: 71'31 % C, 6'33% H; found : 71 '62% C, 6'40% H . 
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2-(3,4-Dimethoxyphenyl)-4' -methylthioacetophenone (X V) 

The reaction of 6·2 g thioanisole, 10·7 g homoveratroyl chlorides and 8·0 g AICl 3 in 40 ml di­
chloromethane was carried out similarly like in the preceding case. Evaporation of the chloro­
form extract gave 8'1 g inhomogeneous residue which was chromatographed on 200 g neutral 
Al 2 0 3 (activity II). Benzene eluted only 0·6 g (4%) of the desired product, m .p. 121 - 123°C 
(methanol). UV spectrum: }'max 228nm (Iogc4'19), 317nm (4'33). JR spectrum: 788, 812, 877 
(2 adjacent and solitary Ar- H), 1 028 , 1 220, 1 239, I 269, 2840 (ArOCH 3 ) , 1, 096, 1 139, I 165 
(C- O of ketone) , I 456, I 473, 1 520, 1 558, 1 592 (Ar), I 683 (ArCOR), 2920, 2945 CI11 - 1 
(C- H in CH 2 and CH3 ). 1 H NMR spectrum: " 7·85 (d , J = 9·0 Hz, 2 H, 2 ArH adjacent to CO), 
7' I 5 (d, J = 9·0 Hz, 2 H, 2 ArH adjacent to SCH 3) , 6·70 (s, 3 H, remaining ArH), 4·06 (5, 2 H, 
ArCH2 CO), 3'74 (s, 6 H, 20CH3), 2-41 (s, 3 H, SCH 3 ). For C 1 7H 1803S (302'4) calculated : 
67'52% C, 6'00~;'; H, 10'60% S; found: 67-43% C, 6'12~~ H, 10'46% s. 

N-[2-(3,4-Dimethoxyphenyl)-I-(4-tolyl)ethyIJformall1ide (IXb) 

A mixture of 27·0 g XIII, 68 g forll1amide and 14 g 98% formic acid was slowly heated until 
reaching the temperature of 170- 180°C which was maintained for 12 h. After cooling the mixture 
was diluted with 300 ml water at 60°C, stirred for I h, cooled to 30°C and the solid product 
was filtered, washed with water and dried; 29'7 g (almost theoretical yield), m.p . 128- IJI °C. 
Analytical product, m.p. 134-135°C (aqueous methanol). IR spec trum: 815 ,838, 874 (2 adjacent 
and solitary Ar- H), 1023, I 239, I 266 (ArOCH 3), 1462, 1590 (Ar) , I 516, I 566 (HCONH), 
3 335 cm- 1 (NH). 1 H NMR spectrum: ,) 8·02 (s , 1 H, N-CHO), 6'40 - 7'20 (m, 7 H , ArH), 
6'20 (m, I H, NH), (m, 1 H , Ar--CH- -N), 3'71 and 3·61 (2 s, 3 + 3 H, 2 OCH 3 ) , 2'95 (d , J = 
= 7·0 Hz, 2 H, ArCH 2) , 2·25 (s, 3 H, ArCH }). For C1sH 21 N03 (299-4) calculated: 72·22% C, 
7'07% H, 4'68% N; found: 72-19% C, 7']7% H, 4'64~~ N. 

N-[I-(4-Methoxyphenyl)-2-(3,4-dimethoxyphenyl)ethyIJformamide (XIX) 

A mixture of 13'7 g XIV, 33 g formamide and 6·8 g 98% formic acid was stirred and hea ted 
for 14 h to 170- 180°C. Processing similar like in the preceding case gave 11 ' I g (73 %) crude 
product, m.p. 137- 145°C. Analytical sample, m.p. 151 - 152°C (methanol). IR spectrum: 
812, 826, 837, 880 (2 adjacent and solitary Ar- H), I 033, I 250, I 273, 2860 (ArOCH3), 1 305, 
1523,1654 (CON H), 1452, 1595,1618,3020 (Ar), 2940, 2975 (C--H in CH2 and C/-I3) ' 
3355 cm -1 (NH). 1 H NMR spectrum: " 7·99 (,s 1 H, N- CHO), 6·15-7·20 (m, 8 H, ArH and 
NH), 5·11 (m, 1 H, Ar- CH- N), 3'74, 3-69 and 3-64 (3 s, 3 + 3 + 3 H, 3 OCH 3 ) , 2'94 (d,J = 
= 7·0 Hz, 2 H, ArCH2). For C1s H 21 N04 (315'4) calculated: 68·55% C, 6'71 % H, 4'44% N ; 
found: 68'52% C, 6'77% H , 4'51 % N. 

2-(3,4-Dimethoxyphenyl)-I-(4-tolyl)ethylamine ([lIb) 

A mixture of 29·9 g IXb, 35 ml ethanol and 31 g 85% KOH was stirred and refluxed for 3 h 
(bath temperature l20°e). It was then diluted with 160 ml water and the base was extracted with 
ether. The extract was dried with K 2 C03 and evaporated; 25·2 g (93%) oil. This crude base llIb 
was dissolved in 50 ml ethanol, the solution was treated with a slight excess of a solution of HCl 
in ether and with 100 ml ether. Standing and cooling led to crysta llization of 24·0 g (78%) hydro­
chloride, m.p. 228- 229· 5°C (ethanol-ether). IR spectrum: 821, 899 (2 adjacent and solitary 
Ar-H), 1033, 1242, 1272 (ArOCH 3), 1118, 1 145, 1 163 (C- N of amine), 1455, 1470, 
1 521, 1 593 (Ar), 2615 cm -1 (NHj). 1 H NMR spectrum (C/HsN): " 9·75 (bs, 3 H, NHj), 
6'40-7'10 (m, 7 H, ArH), 4·90 (t, 1 H, Ar- CH- N), 3·54 and 3·45 (2 s, 3 + 3 H, 20CH3), 

2'00 (s, 3 H, ArCH2). For C 17H 22 CIN02 (307,8) .calculated: 66'33% C, 7'20% H, 11·55% Cl, 
455% N; found: 66'48% C, 7'20% H, 11'71 % CI, 4'38% N. 
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1-(4-Methoxyphenyl)-2-(3,4-dimethoxyphenyl)ethylamine (XX) 

Similar hydrolysis of 16·5 g XIX with 18 g 85% KOH in 20 ml ethanol gave 15·0 g (IOO~·~ ) crude 
base XX, m.p. 68 - 72"C. Analytical sample, m.p. 75-75'5 ' C (cyclohexa ne- benzene). IR spec­
trum: 813 , 830, 861 (2 adjacent and solitary Ar- H) , 1029. I 240, 1253. I 264,2860 (ArOCH3 ), 

1111 , 1142, J J58 , 1176(C- -N of amine). 1 450, 1475, 151 8, 1593, 3020 (Ar), 1613 . 3272, 
:; 340 cm - 1 (NH 2)' 1 H NMR spectrum: c5 7·15 (d . J = 9·0 Hz, 2 H, 2,6-H2 in methoxyphenyl), 
6'75 (d, J 90Hz, 2 H. 3,5-H2 in methoxyphenyl), 6·65 (s, 2 H, 5,6-H 2 in dimethoxyphenyl), 
6·49 (s, I H. 2-H in dimethoxyphenyl), 4·00 (m, I H, Ar- CH ---N), 3·77 and 3·72 (2 s, 3 + 6 H, 
3 OCH 3 ), 2·75 (m, 2 H, ArCH 2 ), 1·46 (bs, disappears after 2H20. 2 H, NH2). For C 17H 21 NO ) 
(287'3) calculated: 71-05% C, 7'37% H, 4·87% N ; found: 71'JS ~~ C. 7'27/~ H, 4'86% N. 

Hydrochloride. m.p. 216 - 217 0 (ethanol- ether). For C 1 7 H 2 2 CINO) (323 ,8) calculated: 63 ' 05 ~'-;; 

C, 6 85% H, 10'95; :' CI , 4· 33 /~ N; found: 63· 25 ~{, C, 6· 59~~ H. II·t)O" ;, CI, 4'28 ~:' N. 

N- Methyl-2-{3,4-di methoxyphenyl)-I-(4-tolyl )ethylamine (l Vb) 

A mixture of 8·0 g IXh, 180 ml ether and 4·0 LiAH4 was stirred for 2 h at room temper'ature and 
reftu xed for 2· 5 h. After cooling it was decomposed by a careful addition of 4 ml water , 4 ml 
20% NaOH a nd 10 ml water, the mixture was treated with 2 g K2CO) , stirred for 30 min and the 
solid was filtered oft'. The filtrate was evaporated ill r;aCIiO giving 5·6 g (77/~) oily base. Neutraliza­
tion with maleic acid in ethanol and treatment with ether precipitated the hydrogen maleate, 
m.p. 134- 136°C (ethanol). For C22 H 2 7 N06 (401'4) calculated: 65'82'/6 C. 6'78% H. 3'49% N ; 
found: 66'03% C. ("75% H, 3·54'/';' N. 

Hydrochloride , m.p. JS2 - 153°C (ethanol- ether). For C18H24CINOz (321,8) calculated: 
67'17~;:' C, 7'52% H, I H)2% CI, 4'35% N; found: 66'74/~ C, 7'78 °~ H, 10 ' 90~;; CI, 4'18% N. 

N , N-Di methyl-2-(3,4-dimethoxyphenyl)-I-( 4-tolyl)ethyla mine (Vb) 

A mixture of 6·2 g Illb, 5-4 g 98% formic acid , 2·4 g 36% formaldehyde and 8 ml water was 
stirred and refluxed for 6 h. After cooling it was made alkaline with 30 ml SM-NaOH and extracted 
with chloroform. The extract was washed with water, dried with K 2C03 and evaporated; 4·9 g 
(82%) oily base Vb. Neutralization with HCI in a mixture of ethanol and ether gave 4·9 g hydro­
chloride, m.p. 197- 199°C with decomposition (ethanol--ether). For C19Hz6CINOz (335'9) 
calculated 67'94% C, 7'80% H, 10'56~;'; CI, 4'17 ,/';; N; found: 67' 95% C, 7'64% H, IO'SS% CI, 
4 ' 12?;'; N. 

N, N-Di met hyl-l-( 4-methoxyphenyl)-2-(3,4-di methoxyphenyl)ethylamine (X Xl) 

A similar reaction of 15·0 g XX, 20 g 98% formic acid, 25·2 g 36/;; formaldehyde and 28 ml water 
gave IS·2 g (92%) crude oily base and 13'6 g (74 i{') hydrochloride, m.p. 237-237'5°C with 
decomposition (ethanol). For C19Hz6CIN03 (351'9) calculated: 64'85% C. 7'45% H, 10'08% CI, 
3'98% N; found: 6S'24% C, 7'25% H, 10'01 % Cl, 4'00% N. 

2-(3,4-Dihydroxyphenyl)-1-(4-tolyl)ethylamine (IlIa) 

A mixture of 10·7 g IlIb.HCI and 50 ml 46% hydrobromic acid was stirred and refluxed for 3 h. 
Standing overnight and cooling led to crystallization of 10'S g (93%) hydrobromide of IlIa , 
m.p. 218-221°C (ethanol--ether). For ClsH1SBrN02 (324'2) calculated: 55' 57% C, 5' 59% H, 
24'65% Br, 4'32% N; found: 5S'52% C, 5'80% H, 24'47% Br, 4'33% N, 
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Treatment of the hydrobromidc with NH 4 0H released the ' base lIla which was isolated 
by extraction with chloroform; m.p. 201'5 - 202" (eth<lnol - cyclohexane). IR spectrum: 797, 824, 
867 (2 adjacent and solitary Ar -, H), I 048, I 262 (AI'OH). I 120, 1138. I 209 (C'--N of amine), 
1444, 1519, 1591 (Ar) , 1612 (N - H), 2490 (NH j ), 2935 (CH,), 3285, 3345 (NH , ), 3450 
cm - t (OH). 1 H NMR spectrum (C/H5N): S 6,50 - 7'40 (111. 7 ~I, ArH), 6·30 Cbs, di;appears 
after 2H 2 0 , 4 H, NH2 and 2 OH), 4·15 (t, I H, Ar CH - N). 2·85 (u, 2 H, ArCH z), 2·11 (s, 3 H, 
ArCH,). For CtSHt7NOl (243'3) calculated: 74'05 ~':'C, 7'04° ,; H, 5'76" :' N; found: 73 '81 % C, 
706~·~ H. 5'82~-;; N. 

Hydrogen maleate, m.p. 185-186' 5°C (cthanol -cther). For C 19 H 21 N06 (359'4) calculated: 
63·50~ " C, 5'89i';' H, 3'90% N; found: 63·88 ~;{. C, 6'17 ~:' H, 3'98/:' N. 

N- Met hyl-2-0 ,4-di hydroxyphenyl)-I-( 4-lOlyl)ct hyla mine (I Va) 

IVh.HCI (9·0 g) was similarly demethylatcd by reflu xi ng fOI: 5·5 h with 40 1111 46°~ hydrobromic 
acid; 9·7 g (100%) hydrobromide hemihydrate, m.p. gg"C and after resolidification 124 -- 128°C 
(95 ~~ et hanol). lR spectrum (Nujol): 830, ~80 (2 adjaccnt and solitary AI' -- H) , 1120, I 260 
(ArOH). 1535 , 1609 (Ar), 3200 cm - I (OH). I H NMR spect rum (C1H.lSOC1H1): <59·20 (bs, 
2 H, NHil, 8·78 (bs, 2 H, 2 OH), 7-40 and 7·16 (ABq , .I = 90 Hz, 2 2 H. 4 ArH of tolyl), 
6·56 (d . J 9·0 Hz, 1 H, 6-H of dihydroxyphenyl), 6·50 (d , .I 2·0 Hz, I H. 2-H of dihydroxy­
phenyl). 6'30 (q , J 90: 2·0 H z, I H , 5-H of dihydroxyphenyl), 4'30 (111, I H. Ar - C H - N .·, 
c. 3·30 (m, 3 H, ArCH z and 0·5 H 2 0). 2·33 and 2·25 (2 S, 3 ', 3 H, NCH) and ArCH). For 
C t6 HzoBrNO z -1- 0·5 H 2 0 (347'2) calculated: 55·34:~·:' C, 6'10;;. H, 23-01 % 131'. 4'03% N; found: 
5536~" C, 6'30% H. 2342% 131' , 3'94% N. 

N , N- Di methyl-2-(3,4-dihydroxyphenyl )-1-( 4-lOlyl let hylami ne (Va) 

Similar demethylation of 7·0 g Vb.HCI with 80 ml 46% hydrobromic acid (refluxing for 2 h) 
gave 6·7 g (71%) hydrobromidc of Va, m.p. 246"C (ethanol - ether). IR spectrum: 819, 852, 872, 
893 (2 adjacent and solitary Ar-- H) , I 152. 1206, I '267 (ArOH). 1458, I 540, I 619 (Ar) , 2640, 
2720 (N H +),2920 (CH 2 ), 3250 and 3500 cm - 1 (OH). 1 H NMR spectrum (C/ Hs N): <5 10·84 
(s, 3 H , NH+ and 20H), 7'75 and 7·02 (2 d , .I = 9·0; 9·0 Hz, 2 2 H, 4 ArH of tolyl), 6·93 
(bs, 3 H. 3 ArH of dihydroxyphenyl), 3,70 - 4,80 (m, 3 H, ArCH 2CHAr), 2·60 (s , 6 H, Cli 3 . 

. NCH 3 ). 2·10 (s, 3 H, ArCH3 ). For CI7H22HrNOl (352'3) calculated: 57'96% C, 6'29% H, 
22·69°.~ HI', 3'98% N; found: 58'22% C, 5'88% H. 22'55 ~~ Hr. 396~~ N. 

2-(3,4-Dimethoxyphenyl)-1 -(4-tolyl)cthanol (X VI) 

A mixture of 5·4 g XJII, 85 ml ethanol and 3·8 NaBH4 was stirred for 5 hat 50 - 60"C and ethanol 
was slowly distilled off. The residue was diluted with water and extracted with benzene . The ex­
tract was washed with lM-HCl and water, dried with Na2S04 , evaporated and the rcsidue was 
crystallized from 30 ml cycJohexane; 4·8 g (88%), m.p. 66 - 68OC. lR spectrum: 830, 860 (2 adja­
ccnt and solitary Ar- H), 1 150 (CHOH), I 250, I 270 (ArOCH), 1 530, 1 600 (Ar), 3 560 cm - 1 

(OH) For C17H2003 (272-3) calculated: 74·97 ~;{. C, 7-407~ H; found: 74'82% C, 7'70% H. 

2-(3 ,4-Dimethoxyphenyl)-1-(4-tolyl)ethyl Chloride (XVJI) 

A solution of 25·8 g XVI in 525 ml benzene was treated with 26 g powdered CaCl 2 and the sus­
pension was saturated for 4·5 h with gaseous HCI at J 0-15°C. It was allowed to stand overnight 
at room temperature, filtered, the filtrate was evaporated under reduced pressure and the residue 
was crystallized from a mixture of 25 ml cyclohexane and 75 ml light petroleum; 24'7 g (90%), 
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m.p. 74 - 77c C (softening at 70°C). I H N MR spectrum: c'5 7·23 and 7·07 (ABq, J = 9·0 Hz, 
2 + 2 H . 4 ArH of tolyl), 6·68 (s , 2 H, 5,6-H z of dimethoxyphenyl), 6'48 (s, I H, 2-H of dimetho­
xyphenyl) , 4·93 (t. J = 7·0 Hz, I H, Ar- CH - CI), 3'76 and 3·68 (2 s, 3 + 3 H, 20CH), 
(3,23 d . J = 70 Hz, 2 H, ArCHz), 2·28 (s. 3 H, ArCH 3 ) . For CI7HI9CIOz (290,8) calcul­
ated: 70'22% C. 6· 58~,~ H, 12· 20% CI; found: 69'97% C, 6· 53 ;~ H, 12' 12% CI. 

1-[2-(3,4- Dimethoxyphenyl)-I-(4-tolyl)ethyIJ-4-methylpiperazine (Vlb) 

A solution of 5·8 g X VII and 15·0 g I-methyl piperazine in 15 ml chloroform was stirred and rc­
flu xed for 6 h. allowed to stand overnight at room temperature and evaporated under reduced 
pressure. The residue was diluted with 50 ml water and extracted with benzene. The extract was 
washed with water and shaken with 150 ml 1 M-HCI. The benzene layer was washed with water, 
dried with MgS04 and evaporated to give 0·7 g (12%) (E)-3,4-dimethoxY-4'-methylstilbcnc 
(XVIII). m.p. 123 - 124' C (cyclohexane). UV spectrum: )max 230'5 nm ~log e 4'18), 237 nm 
(4'16),300 nm (4'39),321·5 nm (4'48), inflexes at 291 nm (4'34), 335 nm (4'33). IR spectrum 
(Nujo l) : 825 . 857 (2 adjace nt an d solitary Ar- H) . 971 (Iralls-CH = CH), 1 036, 1255, I 271 
(ArOCH), I 520. I 585, 1 588 cm - I (Ar). I H NMR spectrum: c'5 7'40 (d , J = 9·0 H z, 2 H, 
2,6-H z of 4-tolyl), 7· 11 (d, J = 9·0 Hz. 2 H, 3.5-H z of 4-tolyl), 6·95 (5,3 H, ArH of dimethoxy­
phenyl). 7·03 and 6·75 (ABq, J = 9·5 H z, I + 1 H , CH= CH), 3·86 and 3·81 (25, 3 + 3 H, 
20CH3 ), 2·29 (s, 3 H. ArCH J)' For C 17 H IS02 (254' 3) calculated: 80'29% C, 7'13% H ; found: 
80-44% C, 7'50% H. 

The acid aq ueous la yer was made a lka line with 50 ml 5M-NaOH and the base was extracted 
with ben ze ne. The extract was dried with K ZC03 and evaporated under reduced pressure; 
5·9 g (76; ;;) oily Vlb. Neutrali za tion with HCI in a mixture of ethanol and ether gave 5·95 g 
dihydrochloride, m.p. 240 - 241'5 YC (ethanol). For C 22 H 32 CI 2 N Z0 2 (427'4) calculated: 61 '82% C, 
7'55 ~~ H , 16'59% CI, 6'55 ~~ N; found: 61'36~~ C, 791 ;~ H , 16'40% CI , 6'41 % N. 

1 -[2-0,4-Dimethoxyphenyl)-1 -(4-tolyl)ethyI1-4-(2-hydroxyet hyl)piperazine (VI Ib) 

A similar reaction of 14·5 g XVf1 with 42 g 1-~2-hydroxyethyl)piperazine in 35 ml boiling chloro­
form gave ]7,1 g (89%) base VIIb, m.p. 109·5 - 11O·5°C (cyclohexane). IR spectrum (Nujol): 
822, 880 (2 adjacent and solitary Ar- H) , 1035 (CH2 0H), 1 271 (ArOCH3), 1 520, 1 590 (Ar) , 
3 315 cm - I (OH). I H NMR spectrum: ,5 7-40 (s, 4 H, ArH of tolyl), 6·61 (bs, 2 H, 5,6-H 2 of di­
methoxyp hen yl), 6'36 (bs, I H, 2-H of dimethoxyphenyl), 3'75 and 3·62 (2 s, 3 + 3 H , 20CH 3 ), 

2·70 - 3·60 (m. 5 H, OCH z and ArCH 2 CHAr), 2·76 (bs, disappears after 2 H2 0, I H , OH). 2-48 
(bs. 10 H. 5 NCH 2), 2·25 (5, 3 H. ArCH). For C23H31Nz03 (384'5) calculated: 71'84% C, 
8'39~~ H, 7'28% N; found: 71'44% C, S'59% H, 7'22~{, N, 

Dihydroch/oride, m.p. 21 S- 219°C (ethanol- ether). For C23 H 34C11N103 (457-4) calculated : 
60'39% C, 7'49% H, 15 '50% CI, 6'13% N ; found: 6065% C, 7'97% H, 15 '24% CI , 6'31% N , 

1-[2-(3,4-Dimethoxyphenyl)-I-( 4-tolyl)ethyI1-4-phenylpi perazine (VIIlb) 

The reaction of 7·55 g XVII and 16·2 g l-phenylpiperazine l1 in 8 ml chloroform was caried out 
by heating to 80°C for 6·5 h. Similar processi ng like in the preceding cases gave 13,9 g mixture 
of Vf1lb and sta rting 1 -phenylpiperazine which was separated by crystallization from ethanol 
(l-phenylpiperazine remained in solution); 6·7 g (63%) Vlflb, m.p. 116- 117°C (ethanol). IR 
spectrum: 705, 810, 820, 880 (5 and 2 adjacent and solitary Ar- H), I 040, 1255 (ArOCH3), 

I 525, 1 610 cm - I (Ar). I H NMR spectrum: c'5 7·05 (s, 4 H , ArH of tolyl) , 6'40 - 7'50 (m , 8 H, 
remaining ArH), 3·73 and 3'60 (2 s, 3 + 3 H, 20CH) , 3,00-3,50 (m, 7 H, ArCH1CHAr 
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and C H2N 4C H 2 of piperazine) . 2'63 (m. 4 H , C H 2N IC H 2 of piperazine). 2·25 (s. 3 H. 
ArCH 3 )· For C2 7H 32N2 02 (416 ,5) calcu la ted : 77'85 ~ " C. 7 ' 74~',; H , 6'73% N : found: 77 · 53'X, C. 
7-92% H , 6'67 '1~ N. 

Dihydrochloride, m.p. 207 - 211 °C (etha nol---e ther). For C27 H34Ci2N202 (489 '5) calculated: 
66'25 % C, 7'00% H , 14'49% CI, 5'72/~ N ; found : 66 ' 57% C, 7' 34% H , 13-99% CI, 5'98% N. 

1-[2-(3 ,4-Dihydroxyphenyl)-I-(4-tol yl )cthyl]-4-methylpiperazine (Via) 

A mixture of 7-4 g Vib.2 HCI and 25 ml 46'1:, hydrobromic ac id wa s stirred for 4 h at 90°C and 
evaporated iIlI'GCIIO. The residue was di sso lved in 50 ml 98 % e thano l and the solution was trea ted 
with ether; there crysta lli zed 6·1 g (75 ~ -~ ) Via dihydrobromide mon o hydrate , m .p . 215· 5°C (95 % 
ethanol- ether). IR spectrum: 825 , 880 (2 adjacent and so litary AI" H). I 125, 1 195. I 290 
(ArOH ), 1 470. 1 525. I 610 (Ar). 2450. 2530. 25 70. 2640 (N H + ), 2935 (C H 2), 3285 c m - I 

(OH). For C2o H 28 Br202 + H 20 (50(1'3) ca lculated: 47' 45~~ C. 5'97 ~,{, H. 31'57";'; Br, 5'53 °;'; N; 
found: 47'34"'~ C. 5'87% H , 30'73 ~~ Br. 5 · 64~·~ N. 

) -[2-(3 ,4-Di hydroxyphenyl)-I-(4-tolyl)ethyl]-4-(2-h ydroxyet hyl )pipcra zine (VI fa) 

A mixture of 7'4 g Vii/; and 39ml 46~:' hydrobromic acid was rcnu xed for 5 h, the solution was 
evaporated ill t'C/CIiO and the res idue crystalli zed fr ol11 a mixture of ethanol a nd ether; 7·5 g (72% ) 
V[[a dihydrobromide hemihydrale. m.p. 199 - 200 C. IR spectrum: 800. RIS, lD2, H72 (2 adjace n 
a nd so litary Ar- H), I 055 (CH 20H) , I 200, I 295 (ArO H) . I 528 . I 6 10 (AI') , 2470,2570,2655 
(NH + ). 3340 cm - I (H 20). 1 H N MR spectrum (C l H 3 S0C 2 H 3 ): ,) 7'50 and 7·20 (ABq , J = 

= 9·0 H z, 2 + 2 H , 4 ArH oflol yl) , c. 6'50(m , 3 H. rema ining A r H) , 4· 85 (bs, I H , Ar- C H ·-- N) , 
2-80 - 4'20 (m . 7 CH 2 , .10 H and 0· 5 H 20), 2·30 (s, 3 H , ArC H) . For el l H )O Br2 N 2 0 3 -1-
+ 0 ·5 H 2 0 (527 ' 3) ca lcula ted: 47'S3 ~ " C. 593",;' H. 30' 31/:, Br, 5'3 1% N ; found: 47'96"~ C, 
5'94% H, 30 76?;'; Br, 5'20% N. 

1-[2-(3 ,4-Dihydroxyphenyl)-I-(4-tolyl)ethyl]-4-phcnylpiperazine (VlIla) 

A mixture of 8·5 g V1I1b.2 H CI an d 35 Illi 46% hydrobromic aeid was stirred for 4 h a t 90"C, 
filtered with charcoa l, diluted with ethanol and eva porated ill vac llo. The resid ue was disolved 
in 50 Illi e tha nol an d the so lut io n was treated wit h 1001111 ether. The precipitated product was 
crystallized from a mixture of 96% ethanol a nd ether; 8' 3 g (100%) VilJa hydrobromide hemi­
hydra te , m.p. 229 - 230·5"C. For C2s H 29 BrN202 -i- 0·5 H 2 0 (478-4) ca lcul a ted: 62·76% C, 
6'32% H , 16'70% Hr, 5· 85 % N; found: 62'67 % C, 6'64% H , 16-46% HI', 5' 67% N. 

A sa mple of the salt was decompo~ed with NH 40H a nd the base was isola ted by extract ion 
with chlo roform; Ill .p. 115 - 11 6c C (eth a nol) . IR spectrum: 700, 770, 807 , 8 18, 873 (5 a nd 2 
adjacen t a nd solitary Ar- H ), 1 035 , 1 161, I 250, 1 270 (ArOH), I 525, 1 607 CAr) , 2 845 (NH + ) , 

3460 cm - I (OH). For C2sH 28N2 02 (38 8'5) calcula ted : 77 '29% C, 7' 27% H, 7'21 % N; found: 

77-10% C , 7-47 % H , 6'73% N. 

N-[2-C3 ,4-Dimethoxypheny 1)-I-(4-tolyl)ethyl]acetamide (Xb) 

A mixture of 15·4 g I1fb. HCI in CO ml pyridine was sti rred and trea ted dropwise over 1 h with 
26 g acetic a nhyd ride at 25 -3 0°C. The solut ion was stirred for 3 h a t room temperature and a l­
lowed to stand overni ght. It was poured into 750 Illi water a nd the precipitated product was 
filte red , was hed with water a nd dried ; 15·5 g (93%), Ill .p. 167'5- 168' 5°C (benzene) . lR spectruIll: 
827,892 (2 a djacent a nd solit a ry Ar- H ), 1 040, 1 275 \ArOCH 3) , 1 527, I 540, 1653 (CONH) , 
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1 600cm - 1 (Ar)_ For C I9 H 23 NO J (3[3 -4) calculated: 72'82°;;;C, 7-39% H, 4-47% N; found 
nol ~~ C, 7-80% H. 4-52% N_ 

N -[2-( 3 A- Oi met hoxyphenyl )-1-( 4-t o lyl)e t hyl]-3,4-di met hoxyp henylacetamide (X Ib) 

A mixture of 6-2 g /llb_HCI in 30 ml pyridine was tl-ea ted with a solution of 5-8 g homoveratroyl 
chlori de~ in 10 ml toluene and the mixture was stirred for 7-5 h at 60-70' C After cooling it was 
poured into 300 ml water, the precipitated crude product was filtered, washed with water , dried 
and crysta llized rrom 100 ml toluene; 7-3 g (82%), m.p_ 152 - 155 ' C and after resolidification 
at 1 6~ -- 164°C JR spectrum: 825, 867 (2 adjacent and solitary Ar- H), 1045, 1245 , 1275 
(ArOCH ,, ), 1525,1650 (CONH), 3340cm - 1 (NH)_ For CZ7HJ1NOS (449-5) calculated: 
72'14 '~;, C. 6-95% H, 3- 12% N ; round: 71 -91 % C , 7-21 /~ H . 2'74~~ N_ 

6,7- Di met hoxy-3-(4-tolyl )-3,4-dihydroisoquinol ine (X XII) 

A mixture of 2-99 g J Xb , 15 ml toluene a nd 10 ml poct J was st irred and refluxed for 4· 5 h a nd 
poured Linde r cooling into 150 ml 2M-HC\' The precipitated hydrochloride was filtered, washed 
with cthanol and ether, and dried; 2-1 g (66%), m_p_ 187·5 - 188°C (ethanol- ether) _ For C 1s H20 . 

. C IN Oz (J 17·8) calculated: 68 '02% C 6'34% H, J 1'16~~ CI , 4-41 % N; found: 68'02% C, 6'52% H, 
11'16",;, CI. 427% N. 

Thc aq ucous acid filtrate was made alkaline with 10% NaOH and extracted with chloroform. 
Thc ex trac t gave by drying and evaporation 0'4 g base (raising the total yield to 80% ), m.p. 
92 - 94C (cyclohexane and a small quantity of ethanol). t H NMR spectrum: (5 8·40 (d , J = 
= 2·0 H z. I H, I-H), 7·35 (d, J = 9·0 H z. 2 H. 2,G-H z in tolyl) , 7·13 (d, J = 9·0 Hz, 2 H , 3,5-Hz 
in tolyl) , 6·85 and 6·64 (2 s, 1 +- 1 H, 5,S-Hz), 4·60 (m . 1 H, 3-Hl, 3·85 (s, 6 H. 2 OCHJ ) , 2'75 
(m.2 H. 4,4- Hz), 2·29 (s, 3 H, ArCHJ ). For CtSH1 9NOz (281'3) calculated: 76'84~<' C. 6'81 ~'~ H , 
4'98~o N; found: 77-25% C, 6' 97 % H, 4' 86% N. 

6,7- Di met hoxy-l-methyl-3-(4-tolyl)-3,4-dihydroisoquinoline (XXII/) 

A mi xture of 3·1 g Xb, 15 ml toluene and 15 g POCI} was refluxed ror 3'5 h, cooled and poured 
into 100 mllM-HCI under cooling. The separated aqueous layer was made alkaline at 10°C with 
150 ml 5M-NaOH and the base was isolated by extraction with chloroform; 1·4 g (48%), m.p. 
126· 5 - 128°C (cyc1ohexane). \ H N MR spectrum: (5 7· 35 and 7·12 (ABq, J = 90Hz, 2 +- 2 H , 
4 ArH of tolyl), 7'05 and 6·66 (2 s, 1 + 1 H , 5,8-H2), 4-45 (t, J = 7·0 Hz, 1 H , 3-H), 3·85 (s, 6 H, 
2 OCH» , 2·75 (d, 2 H, 4,4-H2)' 2'40 (d, J = 2·0 Hz, 3 H , I-CH 3), 2·26 (s , 3 H , ArCH3 ). For 
C 19HllN02 (295'4) ca lculated: 77'26~~ C, 7'17/~ H. 4'74/~ N ; found: 77-43% C, 7'25% H, 
4'62/~ N . 

H,rdroclr!oride lIIonohydrate, m.p. 178- 183°C (96% ethanol). For ClyH22ClNOz -;- H 2 0 
(349 8) calculated: 65'23% C, 6'91 % H . 10' 13% C1. 4'00/~ N; found: 65'61 ~~ C, 6'68% H, 9'92% 
CI, 394~·~ N. 

6, 7-Dimethoxy-I-(3,4-dimethoxybenzyl)-3-(4-tolyl)-3,4-dihydroisoquinoline (X Xl V) 

A similar cyc1ization or7'3 g Xlb in 25 1111 toluene with 15 ml POCI 3 gave only 1·3 g (19%) base, 
m .p. 97- 100°C (cyc1ohexane-ethanol). IR spectrum: 820, 865 (2 adjacent and solitary Ar-H), 
1 035 , 1 275 (ArOCH3) , 1 522, 1 580, I 611 (Arl, 1 665 cm -\ (C= N). 1 H NMR spectrum: 
() 6·50-7·50 (m, 9 H , ArH), c. 4 ·55 (m, 1 H, 3-H) , 3'50-4,20 (m, 14 H , 4 OCH 3 and ArCHzC= 
=N), 2·50-3·00 (m, 2 H, 4,4-H 2), 2·30 (s , 3 H , ArCH3). For C27H29N04 (431'5) calculated: 
75'15% C. 6'77% H, 3'25% N; found : 75'02% C, 6'75 % H, 3'13% N. 
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6. 7-Dimeth0xy-3-(4-tolyl)-1 ,2,3.4- tetrahydroisoqu inoline eX x Vb) 

A solution of 14·6 g XXlI.HCI in 300 ml ethanol was neutrali zed with 5M-NaOH (pH 65 ) 
and with stirring it was treated with 5·9 g NaB H 4 added in small portions over I h. The mixture 
was then refluxed for 6 h , after cooling decomposed with 200 Illi water, treated with 50 Illi IM­
-N a OH an d extracted with toluene. The extrnct was dried with K 2 CO J , evaporated unde r n:duced 
pre ss ure , the remaining oil was di ssolved in 100 ml ethanol and the solution was treat ed with 
a s light excess of HCI in ether: 14·7 g (100%, ) XXVii hydrochloride. m .p . 255 - 257'C (ethanol). 
I H N MR spectrum (C2 H]SOC2 H 3 ): ,I 10· .,2 (bs, di sa ppears after 2 H 2 0, 2 H. N Hi), 7'62 (d. J ~= 
= 8'5 Hz, 2 H , 2,6-H 2 of toly!) , 7·26 (d. J =~ 8·5 H z. 2 H, 3,5-H 2 of tolyl). 6·92 and 6'S 3 (2 s. 
J + I H , 5,6-H 2), 4·50 (m. J H , 3-H), 4·25 (bs , 2 H. 1, I-H 2)' 3·71 (s, 61-1,2 OCH]), 300 -- 3'50 
(m . 2 H, 4 ,4-H 2 ) , 2·3 J (s,3 H , ArCH]). For C 18H 12CINOZ (319 '8) calculated: 67'59/~ C, 6 '94"~ 
H, 1 I ' 08~~ CI. 4'38% N; found: 67-41 0 ~ C, 7040 ~ H , 11'25 ~-:; CI, 4 ' 29% N. 

6,7-Dimethoxy-I -methyl -3-(4-tolyl)-1 ,2,3,4-tetrahydrois()quinoline (X X lilb) 

A) A so lution of 0·5 g XXlI/ in J 5 ml ethanol was stirred and slowly trea ted with 0·2 g Na BH 4. 
The mixture was refluxed for 30 min. cooled, ac idified with diluted hydrochloric acid and eva­
porated in raCilo. The residue was stilTed with 20 ml 2'5M-NaOH and ex t racted with benzene. 
The ext ract was dried with K 2 C0 .1 and evaporated . The residue was disso lved in 5 III I ethano l 
and the solut ion was treated with a sligh texcess of HCI in ether; 0·5 g (88/:,) XXVI" hyd rochloride. 
m.p. 245 - 246°C, Three cryst a lli za ti o ns from ethanol gave 0·3 g product with a constant meiting 
point of 252 - 253 °C with decomposition which appears to be a homogeneous racemate. For 

CI 9 H 24CIN02 (333'9) calculated: 68 ' 35 ~, :' e, 7'25 %, H , IO'62%CI, 4'19%, N; found: 68'38%C, 

7 '4 6~,{, H , 10'65 %, Cl, 4'04% N . 

B) A mixture of 12·5 g Xb , 60 ml toluenc, 40 ml POCI 3 and 4·0 P2 0 S was stirred an d re tluxed 
fo r 4 h. It was then evaporated ill WC IIO and the evaporation was repeated after the add ition 
of J 00 ml benzene. The residue was dissolved in 200 ml ethanol, the so lution was neutralized 
under cooling with 50 ml 2·5M-NaOH (pH 6'5) and slowly trea ted under stirrin g with 5·0 g 
NaBH 4, a dded over 30 min. The mixture was retluxcd for 3 h, evaporated ill vacuo, the residue 
was treated with 20 ml 5M-NaOH a nd extr'acted with benzene. The extract was shaken with 
250 ml IM-HCI and the precipitated hydroch loride was filtered; 8·0 g (60:%,,), m.p. 250 - 2511°e, 
Recrys tallization from ethanol gave a pr e- duct melting at 252 - 253°C with decompos iti on which 

was found identical with the product described under A. 

6, 7-Dimet hoxy-l-(3 ,4-dimethoxybenzyl )- 3-(4-tol yl)-1 ,2,3 ,4-tetrahydroisoqui nol ine (X XVI Ib) 

A mixture of 9·0 g X/b , 40 ml tolucne, 30 ml POCI ] and 3·0 g 1'20 ; was rcfluxed for 4 h and eva­
porated ill rantO . The residue was di ssolved in 300 ml ethanol , the solution was neutrali zed with 
35 ml 5M-NaOH and reduced similarly like in the preceding case under B with 3·0 g Na BH4 . 

Similar processing gave 6·1 g (65 /~) XXVI//) hydrochloride, m.p. 217- 218'5°C with decom­
position. Three crystallization~ from 80%, ethanol gave a product melting constantly at 220 to 
221 °C with decomposition. The product appears to be a homogeneous racemate. For C 27 H 32 . 

. CIN04 (470'0) calculated: 6900% C , 6'86/~ H, 7'54% CI, 2'98% N; found: 69·02% C , 6'69 ~:' H , 

7'62%, CI , 2'85 ~;'; N. 

6. 7-Dihydroxy-3-(4-tolyl)-1 .2,3,4-tetrahydroisoquinoline (XX Va) 

A mixture of 1· 8 g XXVb.HCI and 20 ml 46% hydrobromic aci d was stirred at 100°C for 6·5 h 
under reflux and cooled by standing overnight in a refrigerator, There crystallized 1· 8 g (95%} 
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XXVa hydrobromide, m.p. 232- 23 8c C. Anal ytical sample, m.p . 262-264"C (95% ethanol). 
IR spectrum: 820, 873, 900 (2 adjacent and so lita ry Ar- H), 1 035 , 1 200, I 250 (ArOH), 1 535, 
I 575, I 625 (Ar), 2495, 2620, 2783 (NHi), 3 105, 3 190 cm - 1 (OH .. N). For C 16 H lsBrNOl 
(33 6'2) calculated: 57'15% C, 5'39% H, 23'77 ?/~ Br', 4'16% N; found: 57 '27% C, 5·78 % H, 
23'27 /-;, Br, 3'98% N. 

6, 7-Dihydroxy-l-methyl-3-(4-tolyl)-1 ,2,3 .4-tetrahydroisoqu inoli ne (X X VIa) 

XXV/b .HCI (3 '4 g) was decomposed with 20 ml 20~/~ N H~OH and the base was iso lated by ex­
tract ion with chloroform; 3·1 g oil. This base was dissolved in 30 ml chloroform and the stirred 
so lution was treat ed under cooling to O°C over I h with a solution of 10 g BBr3 in 15 ml chloro­
form . It was then stirred for 6 h at room temperature, treated over 30 min with 30 ml ethanol 
and evaporated under reduced press ure. The residue was dissolved in 25 ml ethanol and crystal­
li zation was induced by addition of 25 ml ether; 2·1 g (78 ~~ ) X X VIa hyd ro bromide, m.p. 254 - 257' 
with decomposition. The product ap pears homogeneous, theer crystallizations from ethanol 
led to it product melting constantly a t 257 - 259 ' C with decomposition. IR spectrum (Nujol): 
805,826, 868,871,883 (2 adjacent and solita ry Ar- H) , I 140, 1286, 1 298 (ArOH), 1 520, I 527, 
1581, 1601, 1627 (Ar), 2505 (NH i ), 3 165, 3255 (OH .. N), 3520 cm - I (OH) . For C 17 H20 . 

. Br·N01 (350'3) calculated: 58'29% C, 5 ' 76 ~;;; H, 22'82",~ Br, 4'00~~ N ; found: 58'10% C, 6·24% H, 
22'82°~ Br, 3'90% N. 

2,3,10,11-Tetramethoxy-6-(4-tolyllberbine (XXVllI) 

XX VIlb.HCI (4 '7 g) was decomposed with 50 ml 20% NaOH and the base was isolated by extrac­
tion with chloroform; 4,5 g oil. It was dissolved ill 25 ml methanol , treated with 5 ml 35% formal­
dehyde and the mixture was allowed to stand for 8 days at room temperature. It was then treated 
with 26 ml 5M-HCI and the solution was reftuxed fo r 50 min. After standing for 14 days at room 
temperat ure the precipitated hydrochloride monohydrate was filtered; 4·0 g (83 %), m .p . T70 to 
174°C. Analytical sa mple (homogeneous), m.p. 176 - 177=C with decomposition (ethanol). For 
C28 H32ClN04 + H 2 0 (500'0) calculated: 67'25% C. 6'85% H, 7'09% CI , 2'81 % N: found: 
67'OS~~ C, 6'66% H , 7'13% CI , 2-81 % N. 

A sa mple of the hydrochloride was decomposed with NH~OH and the base was isolated byex­
tracti on with ether; m.p. 87 - 91 °c (ether). \ H NMR spectrum: J 7,60 a nd 7'1 8 (ABq, J = 8·5 Hz, 
2 + 2 H, 4 ArH of tolyl), 6'80, 6'88, 6'55 and 6'36 (4 s, 1 -;- I -;- 1 + 1 H, 1.4,9, 12-H4 ), 3'92 , 
3·85 and 3·75 (3 s, 3 + 6 + 3 H, 40CH3), 2,50 - 3'90 (m, 8 H , 5,5,6,8,8, 13, 13 ,13a-Hs), 2'40 
(s, 3 H. ArCH3). For C 2S H3\ N04 (445'5) calculated: 75'48% C, 7·01 % H , 3' 14% N ; found: 
75-40~~, C, 7-43% H, 2'95% N. 

N-[2-(3 ,4-Dibenzoyloxyphenyl)-I-(4-tolyl)ethyllb<:nzamide (X Xl X) 

A) A solution of 3·24 g IJJa.HBr in 30 ml pyridine was tr"eated under stirring and cooling 
to 0- SoC over 30 min with a solution of 2'95 g benzoyl chloride in 3 ml chloroform. The stirring 
under cooling was continued for 30 min and the mixture was then stirred for 3·5 h at 15°C. After 
48 h sta nding a t room temperature the mixture was poured into a mi xture of 40 ml hydrochloric 
acid a nd 40 g ice, neutralized with NH4 0H and extracted with chloroform. The extract was dried, 
evapo ra ted in vacuo and the residue was crystallized from ethanol; 2·2 g (40%), m.p. 176-181°C. 
Analytical sample, m.p. 190'5-191'5"C (ethanol) . UV spectrum: ;' 1ll3X 227·5 nm t!og s 4·71). 
IR spectrum (Nujol): 704, 751 , 821 (Ar- H), 1 260 (C-O of ester) , 1533, 1632 (ArCONH), 
1 580, I 603, 3005, 3 033 (Ar), 1 748 (ArCOOAr) , 3 275 cm - 1 (NH). 1 H NMR spectrum: 
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S 8·05 (m , 4 H . 4 ArH adjacent to COO) , 6·90 - 7·90 (m. IX H. remaining ArHl. 6·65 (bd , J = 

= 7·0 H z, I H , CON H). 5·46 (m . I H. Ar--C H -- N) . .L~I (d. J = 7·0 H z. 2 H. ArCH 2 ), 2·25 

(s , ) H . ArCH } ). For CJ6 H 29 NO; (555'6) calculated: 77''132'' " C. 5'26" 0 H. 2·52°~ N; round: 

78 J4 ~' o C. 5·26~~ H, 2-47 /~ N. 

B) J1Ja.HBr (2'43 g) was dissolved in triAuoroacetic acid (30 ml) at 70 C and the stirred solu­

tion was treated dropwise with 4·2 g benzoyl bromide. The mixture was rctluxed for 15 min and 

evapora ted ill 1'11('110. The res idue was diluted with 201111 10:'0 NaH C 0.1 and the mixture was 

extracted with ether. The extract was dried with Na 2S04 , evaporated and the inhomogeneous 

residue (1'7 g) was chromatographed on a colum or 50 g silica ge l (Silpcarl). Elution with benze ne 

yielded 0·9 g (29 ~'~ ) homogeneous XXIX. m.p . 189 - 190 C. identical with the product obtained 

under A. 

N.N-Dimethyl-2-(3,4-dibenzoyloxyphenyl)-I-(4-tolyl)ethylamine (X X X) 

A solution of 2·6 g Va.HBr in 26 ml pyridine wa s stirred a nd treated at 0 - 5 'C over 15 min 

with 4·0 g benzoyl chloride, added dropwise. The mixture was s tirred ror rurther 30 min with 
cooling and then for 6 h at room tempera ture. Arter standing overnight it wa s poured into a mix­

t ure o f 30 ml hydrochloric acid and 30 g ice . The precipitated se miso lid hydro..:h loride was isolated 

by a combination of filtration and decantation. it was decomposed with 10°;'; NaHCO J and the 
base was extracted with benzene. The extract was dried and evaporated. The oi ly base was di s­

so lved in 5 ml tert-butanol and the solution was neutralized with HCI in ether. There crystallized 

3·6 g (l00%) hydrochloride, m.p. ISO - IS3 ' C Analytical sample, Ill.p. 156 - IS 8"C (2-propanol­

-ether). UV spectrum: )' ''':1 , 228 nm (log c 4.(2). inAex a t 26S nm (3'81). IR spectrum (Nujol): 
706, 752,821,900 (S and 2 adjacent and solitary Ar- H ), I 260 (C - 0 of ester). 1 SIO, I 600 (Ar), 

1743 (ArCOOAr), 2420cl11 - 1 (NW!- ). Fo r C1 IH .10C I NO~ (SI6'0) c:tl culated: 72·15 % C, 

S ' 86° ~ H , 6'87% CI, 2'71 % N; found: n 10% C. S-49~~ H, 6'81 % CI , 2'70% N. 

The authors are indebted to Drs A. Simek, J. Villtika alld J. Turillova (Bacteriological department 
of this institllle) for having supervised the microhiological in vitro testing of the compollllds, to l'vfrs 
M. Vlkora for technical cooperation with the synthesis and to Mrs J. Koman cova , Mrs V. SmidovQ, 
Mr M. Cech, Dr Z. Volkova, Mrs A. Siavikova and Mrs J. Kropacova (Analytical department 
of this institute) for carrying out the analyses. 
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