
Adrenergic Agents 

Adrenergic Agents, HI): 
229 

1-Aryl-N2-alkyl-ethanediamines as Isosters of Adrenergic 
Ar y let hanolamines 
Sarah Berger and Abraham Nudelman' 

Chemistry Department, Bar Ilan University, Ramat Gan, Israel, 52900 

Recieved April 10,1989 

A family of I-aryl-N2-alkylethanediamines 1 isosteric with the N-alkyl- 
arylethanolamines are described. Although the prepared compounds were 
generally less potent than the N-akyl-arylerhanolamixmines, the 1-aryl-N'-(phe- 
nylmethyl)-Kalkyl-l,2ethanediamines derivatives 6, are more active than 
the amino analogs 1, which may be of the im- 

matic ring. 

Adrenerge Wirkstoffe, 2. Mitt.'): l-Aryl-N2-alky14handthandiPmine als 
Isostere adrenerger Arykthnnolnmi~e 

Eine M e  von l-Aryl-N2-alkylethandihandiaminen 1 wird beschrieben, die 
isoster mit N-AUcyl-arylethanolaminen sind Obwohl die dargestellten Ver- 

sin& sind die l-Aryl-N'-@henylmethyl)-N-alkyl-l~~thandiamine 6 wirksa- 
mer als die debenzylierten hiem Arnine 1. Das weist auf die Bedeutung der 
Lipophilie des Substituenten in a-Stellung zum ammatkchen Ring hin. 

po- of the lipophificity of the subtituent at the alpha position to the - b'~'' fl~min we'ger 'S die N - A l k y l - ~ l e ~ ~  

Structure-activity relationship studies on catecholamines have dealt pri- 
marily with derivatives of type A (X=OH) '). Most reported studies on 
these compounds have been concerned with modifications of the A: and R 
groups, with only a relatively small number of investigations dealing with 
compounds whex X was other than OH. Some of the variants of X de- 
scribed include: CHzOH '), SH, SMe and S S O g  4), S03H 5), CL and Br '), 
and OMe '). Invariably these derivatives showed decreased biological ac- 
tivity as compared to the X=OH analogs, 

In connection with our work on adrenergic mine deriva- 
tives '), we describe the synthesis and biological evaluation 
of a number of novel compounds, in which the X=OH 
group has been replaced by bioisosteric X=amino groups. 
This type of structural modification has attracted some in- 
terest. The earliest work *), where in the compounds studied 
R=Me, indicated a reduced pressor activity with a concomi- 
tant decrease in toxicity as compared to epinephrine. More 
recently, a reduction in beta-blocking activity was observed 
for the X=NH2 analog of pronethalol 9), (X=OH, h 2 -  
naphthyl, R=isopropyl), and a Japanese patent lo) has 
claimed that the isoster of isoproterenol ( X S H ,  Ar=3,4-di- 
hydroxyphenyl, R=isopropyl) where X=NH2, showed 
stronger activity on the heart muscle than on the respiratory 
organ smooth muscle. 

T 
ArCHCH, NHR 

A 

Chemistry 

Three alternative synthetic routes to derivatives 1 are 
shown in the Scheme. 

Path A: A modified Strecker reaction provided the N- 
bemylamino nitriles 3 which were readily reduced to 4 ll). 
Subsequent reductive condensation provided the diamines 

6 12). The course of hydrogenolytic debenzylation of 6 fa- 
vored the least-substituted phenyl ring 13), to give the 
desired diamines 1. This reaction, however, was unsuitable 
for halo-substituted aryl derivatives, which underwent con- 
comitant hydrogenolytic dehalogenation 14). independent of 
the concentration of catalyst. By this method primary and 
secondary alkylamino derivatives can be prepared, but it is 
unsuitable for R = N-tert-butyl products. 

Path B: The attempted direct reductive condensation of 3 
to 6 failed, due to hydrogenolytic removal of the cyan0 
group Is) to give 5. This problem was overcome by canying 
out the conversion sequence 2 + 7 + 8 + 9 while replac- 
ing the N-benzyl by an N-acetyl protective group, however 
the low overall yields (20-5296) made this approach less de- 
sirable. 

Path C: Classical methodology was used in the synthesis 
of the amino amides 13 which were reduced to the desired 
diamines 1, preferentially ith B2& 16), since Lm gave 
much lower yields. This sequence, although longer, has the 
advantage of being suitable for R = second (series I) as 
well as tert -akylamino derivatives (series II). 

Biological Evaluation 

The activity of the compounds was evaluated in v im by 
Gilman's procedure, 17) where the quantity of cyclic AMP 
formed upon activation of adenyl cyclase by adrenergic 
agents was measured. The activity of the agents toward j3- 
receptors, is proportional to the increase in concentration of 
the measured cyclic AMP 18). 

In general, it was noted that the potency of the tested com- 
pounds was relatively small, where the most active com- 
pound of type 1, 1-(4-hydroxypheny1)-N2-( 1 -methylethyl)- 
ethanediamine dihydrochloride lh-I, was 5000 time less p 
tent than isoproterenol. In the series of compounds of type 
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6. the most potent one was 1-(4-dimethylaminophenyl)-N2- 
(1-methy1)ethyl-N'-(phenylmethy1)- 1 ,Zethanediamine tri- 
hydrochloride 6e with a potency 114 times smaller than that 
of the standard isoproterenol. In spite of this general low 
potency, it should be noted thath the activity of the N- 
benzyl derivatives 6, was higher than that of the debenzy- 
lated free amines 1. For instance, 6d and 6b were respec- 
tively 1800 and 179 times more active than Id and lb ,  and 
the activity of 6f was lost completely upon debenzylation to 
If. In this more active family of N-benzyl derivatives, sub 
stitution of the phenyl ring with electron donating substi- 
tuents, brought about an increase in activity, whereas elec- 
tron withdrawing groups caused a decrease in activity, i.e. 
6e and 6d were respectively 2000 and 500 times more po- 
tent than 6 a  The higher activity of the N-benzyl derivatives 
6 compared to that of the primary amines 1 may be indica- 
tive of a direct correlation between lipophilic character and 
activity in these molecules. 

Experimental Part 

General remarks 'H-NMR spectra: Varian Ft-80A and Brucker WH- 
270, Me#O-d&?vIS (unless an other solvent is indicated). - Mass spectra: 
Varian Mat 731. - Rogress of reactions was monitored by Uc on silica gel 
(Merck, Art. 5554) or alumina (Riedel-de Haen, Art. 37349). - Flash chro- 
matography: silica gel (Merck, Art 9385). 

a-(Arylmethyl)mino-benzeneacetonitriles (3) 

The procedure used was analogous to that of Mafier ' I ) .  An initial in- 
crease in reaction temp. up to ca W C  was observed, upon addition of the 
aldehyde to the solution of benzyl amine hydrochloride and NaCN. 

2-Chloroa-[(phenylmerhyl)amino]-benzeneacetoni1rile (3a) 

M.p. 195-196'C (lit. ")m.p. 153-15SC). - 'H-NMR: 7.59-7.37 (lOH, m. 
ArH and exchangeable NH), 5.67 (lH, s, CH), 4.21 (2H, AB "quarter'. 
CHz). - MS (El) d z :  258D56 (P), 232/230 (M' - CN), 167/165 (M' - 
PhCHZ), 157/155 (M'-PhCHzNH), 106 (PhCHZNm, 91 (C7H73. 

4-Mefhyl-a-[(phenylmethyl)a~'~]-benze~~efonitri le (3b) 

M.p. 248-249'C (lit.") m.p. 150-152'C). - 'H-NhfR (+ &O): 7.70-7.30 
(9H, m, AH), 5.92 (lH, s, CH), 4.15 (2H, AB "quartet", CH2). 2.36 (3H, s, 
Me). - MS(EI) m/z: 236 (m, 221 (M' - Me), 210 (M' - CN), 209 (M' - 

(C7H7'). 
HCN), 145 (M+ - PhCH2). 130 (M' - PhCH2NH). I 0 6  (PhCH2Nm,91 

a-[(Phenylmefhyl)atnino]-2-naphthulenacetoniirile (3~)"' 

M.p. 57-58'C. - 'H-NMR (+ 40): 8.06-7.25 (12H. m. ArH), 5.16 (1H. 
S, CH), 3.86 (2H. S, CH2). - MS(EI) d ~ :  272 (m, 246 (W - CN), 245 
(M' - HCN), 181 (M' - PhCHZ), 166 (M' - PhCHZNH), 106 (PhCHZNm 
91 (c7H-13. 

2$-Dimetho~~-[(phenylmethyl)amino]-benzene~e1onitrile (3d) 

M.p. 213-214'C. - 'H-NMR: 7.63-7.18 (9H, m. ArH and exchangeable 
NW. 5.74 (lH, s. CW, 4.20 (2H. AB quartet, J = 13 Hz, CH2). 3.85 (3H, s, 
OMe), 3.81 (3H, s. OMe). - MS(EI) dz: 282 (M3, 256 (M+ - CN). 191 
(M' - PhCHz), 176 (M' - PhCHzNH), 106 (PhCHZNm, 91 (C7H73. 

4-Dimethylomino~-[(phenylmethyl)a~'no]-benzene~etonitrile (3e) 
M.p. 136-138'C. - 'H-NMR (+ 40): 7.33 (4H, AB "quartet", J = 9 Hz, 

3.02 (6H, s, Me2N). - MS(E1) dz: 239 (M' - CN), 174 (M' - PhCHd, 159 

C 60.36 H 6.27 Found C 60.14 H 6.40. 

ArH), 7.46 (5H, S, PH), 5.90 (lH, S, CH), 4.08 (2H, AB "quartet-, CHz), 

(M' - PhCHZNH), 106 (PhCH2NH3.91 (C7H73. - C17Hp$3 (265) WC. 
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a-[(Phenylmethyl)amino]-2-furanacetonitrile (30 

M.p. 168-169'C. - 'H-NMR: 7.89 (lH, d, J = 1.8 Hz, Ar), 6.88 (lH, d, 
J=3.2Hz,ArH),6.62(1H,dd,J=3.2, 1.8HzAr),7.47-7.33(6H,m.Ph+ 
exchangeable NH), 6.18 (lH, s, CH), 4.07 (2H, s. CHd. - MS(EI) m/z: 212 
(M3, 186 (M' - CN), 185 (M' - HCN), 121 (M' - PhCHd. 106 (M+ - 
PhCHzNH). - C ~ ~ H ~ Z N Z O  (212) Calc. C 62.78 H 5.27 N 11.27 Found C 
62.97 H 5.50 N 10.96. 

l-Aryl-N'-(arylmethyl)-l2-ethanediamines 4 and 
(Arylmethyl)-benzenemethaneamines 5 

Compounds 4 were prepared by Matier's procedure In the course of 
the reduction of 3c and 3d, part of the starting materials underwent denitri- 
lation to the corresponding (ary1methane)-phenylmethaneamines 5, which 
were separated from the desired 4 by chromatography on silica gel. The 
less polar 13 were eluted with EtOAc and subsequently 4 were eluted with 
MeOWAcOH. The elutent was evaporated and the diamines 4 were ob- 
tained as hydrochlorides upon addition of methanolic HCl. 

1 -(2-Chlorophenyl)-N'-(phenylmethyl)-l,2-ethanediamine 
dihydrochloride (4a) 

M.p. 218-223'C (lit.") m.p. 218-223'C). - 'H-NMR (CDC13): 7.53-7.11 
(9H, m, ArH), 4.11 (lH, dd, J = 7.7,4.6 Hz. CH). 3.66 (2H. m, Ph-CH2), 
3.37 (lH, m. NH), 2.90 (lH, dd, J = 12.7.7 Hz, CHd,2.63 (lH, dd, J = 12, 
4.6 Hz, CHI). 1.64 (2H, br s. NH2). - MS(E1) ndz: 263/261 (m, 246/244 

(C7H73. 

1 -(4-Methylphenyl)-N'-(phenylmethyl)-l2-ethanediamine 
dihydrochloride (4b) 

M.p. 244-247'C (lit."' m.p. 244-247'C). - 'H-NMR (+ D20): 7.46-7.17 
(9H, m. ArH); 4.14 (lH, m, CH), 3.66 (2H, s, Ph-CHz), 3.19 (2H. m. CH2). 
2.34 (3H, s, Me). - MS(E1) m/z: 241 (MH?, 220 (M' - CH2NHz), 134 (M' 

(M+ - NHd, 232L230 (M' - CHzNHd, 156/154 (M' - PhCHzNH), 91 

- PhCHzNH), 106 (PhCHzNHZ3, 91 (C7H73. 

1 -(2-Naphlhalenyl)-d-(phenylmethyl)-l,2-ethanediamine 
dihydrochloride (4c) 

'H-NMR (+ Dz0): 8.20-7.33 (12H. m. ArH), 4.35 (lH, m, CH), 3.82 
(4H, m. 2 PhCHd. - MS(E1) mlz: 277 (MH?, 246 (M' - CHzNHd, 106 
(PhCHZNHz?. 91 (C7H73. 

1 -(23-Dimetho~phenyl)-N'-(phenylmethyl)-l2-ethanediamine 
dihydrochloride (4d) 

M.p. 218-22o'C. - 'H-NMR (+DzO): 7.44-7.23 (8H. m, Arm. 4.89 (lH, 
br t, CH). 4.36-3.36 (4H, M, 2 PhCHz). 3.87 (3H, s. OMe), 3.83 (3H, s, 
OMe). MS(E1) m/z: 287 (MH'), 270 (M' - NH2), 256 (Id - CHzNH2), 180 

Found C 57.0 H 6.76 N 17.1. 
(M' - PhCHZNH). - C17HzNzOz. HCI (322.5) WC. C 56.8 H 6.73 N 17.3 

1 -(4-Dimethylnminophenyl)-~-(phenylmethyl)-l,2-ethanediamine 
dihydrochloride (4) 

Arm, 7.31 (5H, s. Ph), 3.72 (lH, brt, CH), 3.51 (2H. m, PhCHz), 2.98 (2H, 
m, CHz), 2.89 (6H, s. NMed. - MS(E1) m/z: 270 (MH?, 253 (M' - NH~),  

(C7H73. 

M.p. 157-158'C. - 'H-NMR (+ DzO): 7.20, 6.77 (4H, "q". J = 8.6 Hz. 

239 (M' - CHzNHz), 163 (M' - PhCHzNH), 106 (PhCHZNH23. 91 

1 -(2-Furanyl)-N'-(phenylmethyl)-l,2-ethanedimhe dihydrochloride (40 

6.92 (1H. d, J = 3.2 Hz, ArH), 6.63 (lH, dd, ArH), 4.87 (lH, m, CH), 3.91 
(2H, m, Ph-CHZ), 2.95 (3H, br, NH. NHz). - MS(E1) d z :  217 (m, 200 

M.p 192-194'C. - 'H-NMR: 7.87 (1H. h S, ArH). 7.40 (5H, h S, Ph), 

(M' - NHz), 186 (M' - CHzNHz). 149 (M' - furanyl). - C13H1d~O. 2 HCI 
(289) Calcd. C 54.0 H 6.27 N 9.7 CI 24.5 Found C 53.9 H 6.36 N 9.3 C1 
24.9. 

1 -(4-Methoxylphenyl)-N'-(phe~yl~t~l)-l2-ethanediamine 
dihydrochloride (4h) 

H-NMR (CDCl3): 7.86-6.65 (9H. m, ArH), 3.77 (3H. s, OMe), 3.59 1 

(1H. dd, J = 7.2, 5.6 Hz, W, 2.84 (2H, s, PhCHZ), 2.76 (2H. br d. CHZ), 
1.42 (3H. br s, NH, NH3. 

N-(2-Naphthalenyl)meihyl-benzenemetha~mine (5c) 

'H-NMR (+ &O 8.05-7.50 (12H. m, ArH), 4.36 (2H, s. ArCHz), 4.24 
(2H. s, PhCHI). - MS(E1) m/z: 247 (m, 156 (M+ - PhCHd, 141 (M' - 
PhCHzNH), 106 (PhCHzNHz3,91 (C7H73. 

N-(23-Dimethoxyphenyl)melhyl-benzenemtha~i~ (Sd) 
H-NMR: 7.64-7.06 (8H, m, ArH). 4.12 (2H, s, PhCHd, 4.03 (2H, s, 

CHz), 3.81 (s, 3H, OMe). 3.68 (3H. s, OMe). - MS(EI) m/z: 258 (MH'). 

1 

166 (M+ - PhCHz), 151 (M' - PhCHZNH), 106 (PhCHZNHz?, 91 (C7H73. 
- cid1fiQ. HCl * HzO (311.5) WC. C 61.63 H 7.11 Found C 61.83 H 
7.10. 

1 -Aryl-N -(arylmethyl)-N-(2-mthylethyl)-l2-ethanediamines 6 

ROz (Adam's catalyst) (0.5 g) was activated by pressurizing to 40 lb/inz, 
with Hz in EtOH (10 ml). for 20 min. The desired compound 4 (up to 15 
mmol) as free amine, dissolved in absol. EtOH (20 ml). was then added fol- 
lowed by AcOH (2 d) and acetone (1 ml). The mixture, in a Parr appara- 
tus at 40 Ib/iiz, was stirred at room temp. until not further decrease in hy- 
drogen pressure was detected (1 -3 h). The catalyst was removed and the fil- 
trate was evaporated to dryness. The residue was redissolved in ether and 
precipitated as the hydrochloride with methanolic HCI. 

1 -(2-Chlorophenyl)-$-( 1 -methyl)ethyl-N'-(p~nylmethyl)-l &ethane- 
diamine dihydrochloride (an) 

M.p. 215-216'C. - 'H-NMR (+ &O): 7.88-7.49 (3H. m. ArH), 7.44 (5H. 
s, Ph), 5.20 (lH, m. PhCH), 3.90-3.33 (5H. m. CH2's and mq). 1.28 
(6H, d. J = 6.5 Hz, CHI&). - MS(E1) m/z: 305/303 (m, 198/1% (M' - 
PhCHZNH), 246/244 (M' - MQCHNH), 232f230 (M' - MezCHNHCHz), 

Found C 57.4 H 6.79. 
106 (PhCHzNH23.91 (qH79. - C ~ B H Z ~ C I N ~  (302.5) WC. C 57.5 H 6.65 

1 -(4-Melhylphenyl)-N2-(1 -methyl)ethyl-N'-(phenylmet~l)-l2-ethane- 
diamine dihydrochloride (6b) 

M.p. 214-216'C. - 'H-NMR (+ DzO): 7.47 (4H, AB "quartet", J = 8 Hz, 
ArH). 7.43 (5H, s. Ph), 4.73 (lH, m, PhCH), 4.02-3.21 (5H. m, CHz's and 
CHMq), 2.34 (s, 3H, MeAr), 1.26 (6H, d, J = 6.5 Hz, C W ) .  - MS(EI) 
4 2 :  273 (MH?, 224 (M' - MezCHNH), 210 (M' - MezCHNHCHz), 176 
(M' - PhCHZNH). - C,&I,&Jz. 2HC1(345) Calc. C 64.2 H 7.94 N 7.9 CI 
19.9 Found C 64.1 H 7.87 N 7.6 C119.7. 

1 -(2-Naphrhalenyl)-1$.(1 -methyl)ethyl-N'-(phenylmethyl)-l,2-ethane- 
diamine dihydrochloride (6c) 

H-NMR: 8.25-7.32 (12H. m, ArH + exchangeable NH), 5.04 (IH. br 
band, ArCH), 4.21-3.37 (SH, m, CHz's + CHMQ), 1.30 (6H, d, J = 6.3 Hz, 

1 

CH&. - MS(EI) 4 2 :  319 (m, 246 (W - wCHNH), 212 (M' - 
PhCHzNH). - &H& . HCI (354.5) Calc. C 66.0 H 7.30 Found C 65.7 H 
7.42. 
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I -(23-Dimethoxyphenyl)-IS-(I -methyl)e~hyl-N'-(phnylmethyl)-I 2- 
ethanediamine dihydrochloride (6d) 

'H-NMR (+ 40): 7.44-7.26 (8H, m, Arm. 4.81 (lH, m, P a ,  3.78 
(3H, s, OMe), 3.86 (3H, s, OMe), 4.00 (5H, m, CH2.s and C m q ) .  1.27 
(6H, d, J = 6.5 Hz, CHMe5). - MS(E1) d z :  329 (MH3, 270 (M' - 
MqCHNH), 256 (M' - MeZCHNHCHd, 222 (M' - PhCHzNH). 106 
(PhCHzNHz3. - C#=N202 . 2  HCI (401) Calc. C 59.8 H 7.53 N 7.0 C1 
17.7 Me0 15.5 Found C 59.8 H 7.67 N 6.9 CI 17.2 Me0 15.2. 

I -(4-Dimethyhinophenyl)-t?-(l -merhyl)ethyl-N'-(phenylmethy1)- I J -  
ethanediamine trihydrochloride (6e) 

M.p. 177-178'C. - 'H-NMR (+ DzO): 7.86-7.34 (9H, m, ArH), 4.87 (IH, 
m, PhCH). 3.58 (5H, m, CH2's + CHMq), 3.15 (6H, s, NMeZ), 1.27 (6H, d, 

239 (M' - MezCHNHCH2). 205 (M' - Me2CHNH). - C&Hz9N3 . 3 HCI 
(420.5) Calc. C 57.1 H 7.66N 1O.OFoundC 57.1 H 7.69 N 10.2. 

J = 6.0 Hz, 0 .  - MS(E1) m / ~ :  312 (m, 253 (M+ - MQCHNH), 

I -(2-Furanyl)-hZ-(l -methyl)erhyl-N'-(phenylmethy1)- I2-ethanediamine 
dihydrochloride (60 

M.p. 161-162'C. - 'H-NMR: 7.46 (IH, br s. ArH), 7.42 (5H, br s, Ph + 
exchangeable NH), 6.90 (IH, d, Ar), 5.04 (IH, m, PhCH), 3.81 (5H. m, 
CH2'S and CHMei), 1.28 (6H, d, J = 6.4 Hz, C W d .  - MS(E1) m/z: 259 (m, 191 (M+ - furanyl). 189 (M+ - Me+XN14CH2). 152 (M' - 

Found C 58.2 H 7.31 N 8.2 CI 21.0. 
PhCHzCH). - ClrjHz~N20 . 2 HCI (331) Calc. C 58.0 H 7.30 N 8.5 c1 21.4 

I -(4-Methoxyphenyl)- I -+-(I -methyl)ethyl-N'-(phenylme thy1)-I 2-ethane- 
diamine dihydrochloride (6h) 

M.p. 128-132'C. - 'H-NMR: 7.40 (4H , AB "quartet", J = 8.6 Hz, ArH), 
7.42 (5H, s, Ph), 4.86 (lH, m, PhCH); 3.81 (3H, s. OMe), 4.36-3.18 (5H, 
m, CH2's + CfIMq). 

I -Ary ld - ( l  -methyl)erhyl-erhanediamines 1 

Method I: (6 + 1): The hydrogenolytic removal of the N-benzylic group 
from the hydrochlorides of compounds 6 (5 mmol) was carried out during 
c a  6 h, in MeOH in a Purr hydrogenator at 40 lb/iin2, at room temp. over 
10% Pd/C (0.5 9). The products were obtained upon filtration of the cata- 
lyst and evaporation of the solvent, and were recrystallizd from 
MeOWether mixtures. 6a also underwent hydrogenolysis of the 0-chloro 
atom to give a 1:l mixture of la-I and the corresponding dechlorinated pro- 
duct, which were separated by prep. TLC on silica gel with EtOAc-MeOH 
(23). 

Method II: ( 2  + 7 + 10 -+ 11 + 12 + 13 + 1): To a cooled (10-15'C) 
solution of conc. W O H  (80 ml), was added glacial AcOH (13 ml). The 
mixture was allowed to reach room temp. followed by sequential portion 
wise addition of NaCN (4.37 g, 90 mmol) and a suitable aldehyde 2 (75 
mmol), and was stirred at 35'C until no more aldehyde could be detected 
by tlc (a. 4 h). The mixture was then diluted with 150 ml of HzO and was 
extracted with CHzC12. The org. phase was extracted with 20% HCI and 
the aqueous solution was refluxed for 18 h. Evaporation of the solvent gave 
the amino acids 10 (ca 65% yield). The BOC-derivatives 11 were prepared 
according to known pr~cedures'~) and the amides 12 were obtained by 
Spencer's methodm). Removal of the BOC groups was carried out with tri- 
fluoroacetic acid (TFA) at 2 W C .  The free amino amides 13 were o b  
tained upon evaporation of the excess TFA, dissolving the residues in 
EtOAc, and neutralizing the TFA salt solutions thus obtained with saturated 
aqueous Na2CO3. Drying and evaporation of the EtOAc solutions gave 13. 
The reduction of the amido group of 13 was carried out with diborane- 

or with L i W ' @  to give 1. This sequence is exemplified by the 
series of 3,4-dichlorophenyl derivatives (1Oi + l l i  + 12i + 13i li). 

Method III: (2 -+ 7 + 8 -) 9 --f 1): An acetic anhydride:acetic acid solu- 
tion of an amino-arylacetonitrile 7. prepared as described in Method II. was 
stirred at room temp. for c a  12 h The solvent was evaporated and the 
residue was recrystallized from acetonitrile to give the respective a-ace- 
toamide-arylacetonihile 8. Reductive condensation of 8 (10 mmol) with 
acetone (2 ml) was carried out in the course of ca 12 h, in MeOHAcOH 
(21) (30 ml) in a Purr hydrogenator at 40 lb/iin2. at room temp. over Pto, 
(0.35 8). until1 three equivalents of hydrogen were consumed. The products 
were obtained upon filtration, evaporation, addition of gaseous HCI and re- 
crystallization from Meowether mixtures. 

1 42 -Chlorophenyl)-hz-( I -methyl)ethyl-ethanediamine dihydrochloride 
(la-I) 

ArCH), 3.46 (3H, m, CHI + MezCH), 1.31 (6H, d, J = 6.5 Hz. &CH). 

I -(4-Methylphenyl)-A?-(l -methyl)ethyl-ethanediamine dihydrochloride 
(Ib-1) 

'H-NMR (+ D20): 7.85-7.45 (4H, m, Ar). 5.13 (IH, dd, J = 8.8.5.5 Hz. 

M.p. 216-22o'C. - 'H-NMR (+ &O): 7.40 (4H. AB "quartet", J = 8 Hz 
ArH), 4.75 (IH. m. ArCH), 3.47 (3H, m, CH2 + MQC~I). 2.34 (3H, s. 
W). 1.28 (6H, d. J = 6.4 Hz. &CH). - MS(CI) mlz: 193 (m, 177 
(M+ - Me), 176 (M' - NHd, 134 (M' - Me2CHNH), 120 (M' - 

Found C 54.3 H 58.3 N 10.4. 
Mc$HNHCH~. - C12H#2 . 2 HCI (265) Calc. C 54.3 H 8.36 N 10.6 

1 -(23-Dimethoxyphenyl)-IS-( I -methyl)ethyl-erhanediamine 
dihydrochloride (Id-I) 

M.p. 166-167'C. - 'H-NMR (+ 40, + TFA): 7.20 (3H. br s. ArH), 4.% 
(H. m, ArCH), 3.94 (3H, s, MeO), 3.88 (3H, s, MeO), 3.41 (3H. m, CH2 + 
Me=, 1.32 (6H, d, J = 6.5 Hz, &CH). - MS(C1) m/z: 239 (m, 222 
(M+ - NHd, 207 (M+ - MeO), 180 (M' - Me2CHNH), 166 (M' - 
MqCHNHCHd. - C13HaN202 (238) Calc. C 50.2 H 7.77 CI 22.8 Found C 
50.1 H 7.79 CI 23.2. 

I -(4-Dimethylaminophenyl)-~-(I -merhyl)erhyl-ethanediamine 
trihydrochloride (le-I) 

M.p. 184-187'C. - 'H-NMR (+ Dz0): 7.60 (4H, AB "quartet". J = 8.8 
Hz, ArH). 4.81 (1H. m, ArCH), 3.45 (1H. m. M e w ,  3.18 (2H. m, CH2). 
3.16 (6H. s, MeZN), 1.28 (6H, d, J = 6.5 Hz, U C H ) .  - MS(C1) m/z: 222 
(MH?. 205 (M' - NHd, 149 (M+ - MezCHNHCH2). - C13Hy3N3. 3 HCl 
(330.5) Calc. C 46.0 H 8.01 N 12.4 Found C 46.0 H 8.02 N 12.1. 

1 -(2-Furyl)-$-( I -methyl)ethyl-ethanediamine dihydrochloride (l f-I) 

M.p. 100-101'C. - 'H-NMR (+ 40): 7.8 (IH, d, J = 1.7 Hz. Arm. 6.74 
(IH. dd, J = 3.3, 1.7 Hz, ArH), 6.57 (lH, d, J = 3.3 Hz, ArH) 4.78 (IH. m, 
ArcEI), 3.48 (2H, m, CHd, 3.36 (lH, m, Me2CH), 1.26 (6H. d. J = 6.6 Hz. 

MqCHNH), 96 (M+ - MeZCHNHCH,). - cgHl&O. 2HC1 . HzO (259) 
Calc. C 41.7 H 7.78 Found C 41.8 H 7.79. 

&CH). - MS(EI) m/z: 169 (MH3, 152 (M' - NHd. 110 (M' - 

I -(4-Hydroxyphenyl)-$ - ( I  .I -dimethyl)ethyl-ethanediamine 
dihydrochloride (1pII) 

8.6 Hz, ArH), 4.78 (lH, m, ArCH). 3.92 (2H, m, CHz) 1.23 (9H, s, T-Bu). 
'H-NMR: 8.50 (lH, br s, exchangeable NH), 7.64 (4H. AB "quartet", J = 

I -(4-Hydroxy~henyl)-t?J-(I -methyl)ethyl-ethanedicuninedihydrmhloride 
(lh-I) 

8.5 Hz, ArH), 4.77 (1H. m, hCfI), 3.78 (3H, s, MeO), 3.36 (3H, m, CHI + 
MezCH), 1.27 (6H, d, J = 6.5 Hz, &CH). 

H-NMR: 9.25 (3H, br band. NH + NH2). 7.32 (4H, AB "quartet", J = 1 
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I -(4-Methoxyphenyl)-1-(1 , I  -dimethyl)ehyl-ethanediamine 
dihydrochloride (lh-IT) 

m, J = 8.8.5.5 Hz. ArCH). 3.78 (3H, s, MeO). 3.55 (2H, m. CH3. 1.34 (9, 
'H-NMR (+ &O 7.27 (4H, AB "quartet", J = 8.4 Hz, ArH), 4.55 (IH, 

S, I-Bu). 

233 

a-Amino-3,4-dichloro-phenylacetic acid (1Oi) 

'H-NMR: 7.45-7.82 (4H, m, ArH), 7.02 (2H. br band, exchangeable 
NHz), 4.95 (IH. S, CH). - MS(C1) m/z: 224/222/220 (MI++), 207/205/203 
(M+ - NH2). 178/176/174 (M+ - COOH). 

3,4-Dichloroa-[[(l .I -dimethylethoxy)carbonyl]amino]-benzeneacetic 
acid (l l i)  

H-NMR(CDCI3): 7.76-7.06 (3H, m, Ar), 5.20(1H. m, CH), 1.48 (9H, s, 
t-Bu). - MS(C1) m/z: 324/322/320 (MH?. 278/276/274 (M' - COOH), 
207/205/203 (M' - NH-1-Boc). 

I 

3,4-Dichloroa-[[(l .I -dimethylethoxy)carbonyl]amino]-N-(I -methyl)- 
ethyl-benzeneacetamide (1%) 

M.p. 146-147'C. - 'H-NMR (CDC13) 7.50-7.20 (3H, m, ArH), 5.09 (lH, 
d, J = 7.0 Hz, Ar-CH), 4.01 (lH, septet, CHMed, 1.42 (9H, s, t-Bu). 1.08 

279/277/275 (M+ - CONHCHMed, 248DW244 (M' - NH-t-Boc). - 
C~,&CI~NZO~ (361) Calc. C 53.2 H 6.14 N 7.8 CI 19.6 Found C 53.3 H 
6.30 N 7.4 (320.0. 

(6H, d, J = 6.5 Hz, 0. - MS(C1) 4 2 :  365/363/361 (W), 

a-Amino-3,4-dichloro-N-(l-methyl)ethyl-benzeneacetamide (131) 

H-NMR (CDC13) 7.50 (lH, d, J = 2.05 Hz, H-2). 7.42 (lH, d, J = 8.3 1 

HG H-5). 7.24 (lH, dd, J = 8.3, 2.05 Hz. H-6), 4.43 (lH, S, Arcfi), 4.01 
(lH, septet, CHMeZ), 1.14 (6H, d, J = 6.7 Hz, C H U ) .  

1-(3,4-Dichloropheny1)-"-(1 -methyl)ethyl-I 2-ethylenediamine 
dihydrochloride (li) 

'H-NMR (+ D2O): 7.79 (IH, s, H-2). 7.53 (2H, m, H-5, H-6), 4.83 (H, 
dd, ArCH). 3.52 (septet, partially overlapping the HOD peak, me?), 
1.26 (6H, d, J = 6.6 Hz, U C H ) .  - MS(C1) m/z: 251/249/247 (MH'), 
234/232/230 (M' - NH2), 192/190/188 (M' - NHCHMe2), 178/176/174 
(M+ - CH2N-iR). - CllHl6CI2N2 . 2HC1 . 0.5 H20 (301) Calc. C 40.1 H 
5.82 Found C 40.2 H 6.04. 

a-Acetamido-2-chloro-benzeneacetonitrile (8a) 

M.p. 144-145.5.C. - 'H-NMR: 9.19 (lH, d, J = 7.4 Hz, exchangeable 
NH), 7.70-7.41 (4H, m. ArH), 6.20 (lH, d, J = 7.4 Hz, CH), 1.93 (3H, s. 
Me). - MS(E1) m/z: 211/209 (M'), 184/182 (M' - CN), 173 (M' - CI), 
15Ul50 (M' - NHAc). - ClflsCN& (209.5) Calc. C 57.3 H 3.85 Found 
C 57.4 H 4.08. 

N-[l-(2-Chloropheny1)-2-(1 -methyl)ethylnmino]erhyl-acetami& 
hydrochloride 9a 

M.p. 219-22o'C. - 'H-NMR: 7.56-7.35 (4H, m, ArH), 5.43 (1H. m, CH), 
3.49-3.14 (3H. m. CHzNHCH), 1.19 (3H, s, Ac). 1.29 (6H, d, J = 6.4 Hz, 
Me). - MS(EI) m/z: 2571255 (M'.), 198/196 (M' - NHCHMe2, - NHAc), 
191 (M' - a). C13H19CINzO . HCI (287) Calc. C 53.6 H 6.92 Found C 
53.4 H 6.97. 
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