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Since N-methyl-N-benzyl-2-phenethylamine (1) and related compounds (2-4) 
have been reported to  possess valuable pharmacological properties, it seemed 
worthwhile to  prepare analogous compounds of general formula, Z-CHX-CH2- 
N(CHa)CH2Y (I), where Z is phenyl or 2-thienyl, X is hydrogen, hydroxyl, 
chlorine or alkoxyl, and Y is phenyl, substituted phenyl or 2-furyl. 

The preparation of the l-pheny1-2-(N-methyl-N-substituted benzylamino) 
ethanols and l-phenyl-2-(N-methyl-N-2-furfurylamino)ethanol, from styrene ox- 
ide and the appropriate secondary amines, was an adaptation of the method of 
Koller and Kneeland (5). The thiophene aminoalcohols (I, 2 is 2-thienyl, X j, 
hydroxyl) were not prepared by the same method because of the unavailability 
of 2-vinylthiophene oxide. These compounds were obtained by the Meerwein- 
Pondorf-Verley reduction of the aminoketones, which were formed by condens- 
ing the secondary amines with a-bromo-2-acetothienone. Good yields were ob- 
tained by both methods, although the second was the more involved. None of 
the thienyl- and only three of the phenyl-aminoethanols could be converted to  
crystalline chloride hydrochloride salts (I, 2 is phenyl, X is chlorjne) with thionyl 
chloride. The methyl and ethyl ethers of the l-phenyl-2-(N-methyl-N-substi- 
tutedamin0)ethanols were obtained readily by condensing an alkyl ether of 
2-bromo-1-phenylethanol with an amine. The unstable ethers of the thiophene 
aminoalcohols could not be prepared by this procedure but were formed, though 
in poor yields, by the reaction of a-thienylmagnesium bromide with the requisite 
aminoacetal. N-Methyl-N-3-methoxybenzylhomoveratrylamine was made by 
the methylation of N-3-methoxybenzylhomoveratrylamine, obtained by cataly- 
tic reduction of the Schiff base, with formaldehyde and formic acid (6) .  

These reactions are illustrated by the equations appearing on the following 
pages. 

The hydrochlorides of l-phenyl-2-(N-methyl-N-4-methoxybenzylamino)etha- 
nol, N-methyl-N-3-methoxybenzylhomoveratrylamine, and N-3-methoxyben- 
zylhomoveratrylamine as well as l-phenyl-2-(N-methyl-N-2 , 3-dimethoxyben- 
zylamino)ethanol, l-phenyl-2-(N-methyl-K-4-dimethylaminobenzylamino)etha- 
nol, and l-phenyl-2-~IS-methyl-N-2-furfurylarnino)ethanol were inactive in re- 
tarding the growth of Sarcoma 180.4 Further pharmacological testing is in 
progress, results of which will be reported elsewhere. 

1 From theses submitted t o  the Graduate Faculty of Brooklyn College by Walter Beck, 
June 1949; Irving C. Kogon, January 1951; and Howard C. Klein, January 1949, in partial 
fulfillment of the requirements for the Masters of Arts degree. 

2 Present address: Blackman Brands, Inc., Long Island City 1, N.  Y. 
8 Inquiries should be addressed to  this author. 
4 These teats were conducted under the supervision of Dr. C. Chester Stock a t  the 8loan- 

Kettering Institute for Cancer Research. 
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SOCIZ I 
CsHrCHClCHzN(CHs)CHaY *HC1 

Y = -C@HS, -CeHI(OCH3)(5) or 
-CaH3(02CHz) (3,41 

Method B 

CgHsCR(OR)CHfiBr + 2 HN(CH3)CHlY 4 

~ C H ( O C H 8 ) C H z X ( C H 3 ) C H 2 Y  + CHsOMgBr 
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3. I * - ( C H ~ Q ) ~ C G H ~ C H ~ C E I ~ " ~  + ~ - ( C H B O ) C ~ H ~ C H Q  4 

H 
I 

8,4- (CHaO) gC sHaCHgCHgR'=CC G H ~ ( Q C H ~ )  (8) 

Ha 

1 
8,4- (CHBQ)~C~H~CR~CH~NHCH*CGH~(OCH~) (9) 

CHa0 + HCOOH I 
9,4- ( C H ~ Q ) ~ C G H ~ C H ~ C H I N  (CHI)CH&GH~(OCH~) (8) 

EXPERIMEKTAL 

All melting points are corrected, boiling points are not. 
&hi$ bases related to  N-methylbenzal imine.  These compounds mTere prepared b y  the 

method of Cromwell, Babson, and Harris (7). N-JIethylbenxalimine (7), b.p. 183-188" was 
obtained in 96% yield; IS-methyl-3-methoxybenzalimine (8), b.p. 106.5-108" (11 mm.), in 
92% yield; 3-methyl-4-methoxybenzalimine (9), b.p. 125" (18 mm.), in 73% yield; K- 
methyl-2,3-dimethoxybenzalimine (8), m.p. 38.5", in 82% yield; N-methyl-3,4-diniethoxy- 
benzalimine (8 ) ,  b.p. 143-150" (11 mm.), in 70% yield; and N-methylfurfuralimine (lo), 
b.p. 5j-60" (17 mm.), in 82% yield. 

Reduct ion of the S c h i f  bases. With the exception of N-methylfurfuralimine, the above 
imines a-ere reduced in 180-200 g. quantities without solvent in the presence of 4 9  g. of 
10% palladium-charcoal catalyst a t  30-60 lbs. pressure. The hydrogen uptake wa8 very 
rapid. N-Methylbenzylamine (7), b.p. 88-90" (31 mm.) was obtained in 86% yield; S-methyl- 
3-methoxybenzylamine ( l l ) ,  b.p. 130-133" (28 mni.), in 91% yield; K-methyl-4-methoxy- 
benzylamine (9), b.p. 92-96' (4 mm.), in 56% yield; N-methyl-2,3-dimethoxybenzylam~ne 
(12), b.p. 143-144" (19 nim.), in 967, yield; and N-methyl-3,4-dimethoxybenzylamine (13), 
b.p. 141-143" (I1 mm.), in 237, yield. 

Secondary amines by the catalytic hydrogenation of a mix ture  of the amine  and aldehyde. 
The aldehyde (0.4 mole) dissolved in about 150 ml. of a concentrated absolute ethanolic 
solution of methylamine, was reduced at  an initial pressure of 50 lbs. in the presence of 5 g. 
of 10% palladium-charcoal. Over 90% of the theoretical amount of hydrogen was absorbed 
in 30 minutes. After removal of the catalyst and solvent, the residue was dissolved in 25 ml. 
of 6 -V hydrochloric acid. The acid solution of the amine was extracted with benzene and 
then made strongly alkaline. The product was extracted with benzene and obtained by 
distillation, after removal of the solvent. In  this manner there mas obtained a 68% yield of 
N-methyl-3,4-methylenedioxybenzylamine ( 5 ) ,  b.p. 123-124" (14 mm.). A similar method 
of preparation for this and related compounds has been described recently in Organic Syn- 
theses (12). 

N-JIethyl-2-furfurylamine, b.p. 80-85" (24 mm.), was prepared in yield b y  this 
rrethod and in only 12% yield by the method of Schwabbauer (10) wherein the Schiff base 
was reduced arith sodium and alcohol. The product darkens on standing. 

N-Methyl-4-dimethylaminobenzylamine, b.p. 123-124" (14 mm.) was obtained in 59% 
yield, 

A n a l .  Calc'd for CloH~&z: C, 73.10; H, 9.83. 

1-Phenyl-2-(N-methyl-N-substitutedbenzylamino)ethanols and i -phenyl -~- (N-methy l -A7-2-  
fuilfurylarnino)ethanol. (Xe thod  A ) .  A mixture consisting of 0.24 mole of styrene oxide,s 

Found: 6, 72.73; H ,  10.33. 

6 A sample of this compound was generously donated by: (a) the Don, Chemical Coni- 
pany; (b) the Socong-Vacuum Oil Company, Inc.; (c) the General Aniline and Film Corp.; 
and (d) the Monsanto Chemical Company. 
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0.30 mo:e of the secondary amine, and 50 ml. of water was emulsified by shaking for a few 
minutes and left a t  room temperature for at least three days with occasional shaking. The 
supernatant aqueous layer was decanted and the residue distilled in vacuo. 

Melhiodides were prepared by refluxing a solution of one gram of the aminoalcohol and 
one ml. of methyl iodide in 10 ml. of acetone. After standing overnight a t  5", the solution 
was seeded with crystals prepared from a small aliquot of the solution. The crystalline salt 
was then recrystallized from an appropriate solvent. In some instances where tars were 
formed, crystallization could be effected conveniently from hot water. 

Results are summarized in Table I .  
I-Phenyt-2-(N-?nethyl-N-benxylamino)ethyl chloride hydrochloride. A solution of 1 ml. of 

purified thionyl chloride in 5 ml. of dry benzene was added t o  1 g. of the aminoalcohol dis- 
solved in 10 ml. of benzene. The reaction temperature was maintained a t  10" during the 
addition. After re5uxing for 16 hours, the benzene and excess thionyl chloride were removed 
a 7 ~  vacuo. A little benzene was added and then removed in vacuo. This was repeated several 
times so as to  eliminate traces of thionyl chloride whose presence tended t o  hinder crystalli- 
zation. The viscous residue was dissolved in 35 ml. of propanol-2 and the solution de- 
colorized with charcoal. Isopropyl ether wao then added to  incipient cloudiness and the so- 
lution set aside a t  5" for a week. The tan solid which precipitated was recrystallized in a 
similar manner from the same mixture of solvents; charcoal was used again to  effect further 
decolorization. The white product now melted a t  157-159". Two more recrystallizations 
from propanol-2-isopropyl ether raised the melting point to  159-180". 

Bnal. Calc'd for C ~ J f ~ & l Y ~ H C l :  C1, 23.90. Found: CI, 23.39. 
Attempts to  prepare this product under a variety of conditions other than those de- 

scribed were unsuccessful. For example, a shortened period of reflux or a longer reaction 
period a t  room temperature yielded hygroscopic solids which could not be crystallized. Even 
under these optimum conditions, only two other aminoalcohols of this series could be con- 
verted into crystalline chloride hydrochlorides. The others failed t o  crystallize. 

1 -Phenyl-R-(N-methyl-iL'J-methoxybenxylam~~o)ethyl chloride hydrochloride. Prepared by 
the above procedure, the compound melted a t  139-140" after one recrystallization from 
propanol-%isopropyl ether. 

A n a l .  Calc'd for C15HdX?O.KCl: C1, 21.80. Found: C1, 21.82. 
I-Phenyl-2-(N-methyl-N-piperonylamino)ethyl chloride hydrochloride. The product pre- 

cipitated as a gummy solid during the reflux period. It was separated and washed well with 
isopropyl ether, foliowed by hot propanol-2, m.p. 176-178'. Recrystallized from a mixture 
of methanol and isopropyl ether the melting point rose to  178-179'. Further recrystalliea- 
tion from the same solvent mixture did not change the melting point. 

A n a l .  Calc'd for C1:I-Il&lNOn.HCl: C1, 20.82. Found: C1, 20.82. 
~-Bromo-Z-acetothienone (14). On long standing a t  room temperature the distilled product 

underwent decomposition forming a black solid. Since an ether solution, kept in a refriger- 
ator, remained unchanged for months and since the aminoketones could be prepared from 
the crude bromoketone in ether a t  low temperatures, the compound was not iRolated but 
was used in solution without purification. 

The theoretical amount of bromine (239.7 g., 1.5 moles), was added over a period of one- 
half hour at 10" to  a stirred solution of 189.3 g. (1.5 moles) oi  2-acetothienone (15)5b in one 
liter of anhydrous ether. Stirring was continued for one-half hour after the addition, the 
temperature of the solution beisg maintained a t  10-20". After being concentrated in vacuo 
t o  a volume of ca. 400 ml. so as to  remove most of the dissolved hydrogen bromide, the 
solution was Piashed well with saturated aqueous sodium chloride until neutral to  litmus, 
dried over potassium carbonate, and diluted with dry ether to  a final volume of 500 ml. 
Each 1 0  mi. of this solution was equivalent t o  0.3 mole of starting 2-acetothienone. 

1-(2-Thien y1)-2-(N-methyl-N-substitutedamino)ethanoZs. ( X e t h o d  B ) .  The a-bromo-2- 
acetothienone solution (100 ml.) was added over a period of one-half hour to  a stirred solu- 
tion of 0.55 mole of the secondary amine in 150 ml. of ether. After two days a t  5" the excew 
starting amine (as hydrobromide) was removed and wafihed well with ether. To the filtrate, 
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after i t  had been concentrated t o  100-200 ml., was added sufficient propanol-2 (previously 
dried over calcium hydride) t o  make a volume of about 400 ml. The solution was distilled, 
keeping its volume constant during the distillation by the dropwise addition of propanol-2, 
through a short Vigreux column till the vapor temperature reached 82". Then 61.3 g. (0.3 
mole) of aluminum isopropoxide dissolved in an equal weight of tohene was added. Slow 
distillation was continued until acetone could no longer be detected in the distillate (16) ; 
the volume was again kept constant during the distillation. The solution was then poured 
into 400 ml. of 10% aqueous sodium hydroxide and the organic layer separated. The aqueous 
layer was extracted three times n-ith ether and the ether extracts, combined with the or- 
ganic layer, were washed with water and dried over potassium carbonate. After removal of 
the solvents, the product was obtained by a reduced pressure distillation. Results are 
summarized in Table I. 

Dimethy l  acetal of N-methyl-AT-.&metkoxgbenzylaminoacetaldehyde. A mixture of 302.4 
g. (2.0 moles) of ih;-methyl-4-methoxybenzylamine and 124.5 g. (1 .O mole) of chloroacetalde- 
hyde dimethyl acetal&O was heated in an oil-bath until the internal temperature reached 
175". Heating was discontinued and the reaction mixture cooled to  moderate the exothermic 
reaction. The mixture was then heated a t  a bath temperature of 170-180" for 7 hours. Ether 
was added to  the cooled reaction mixture and the precipitated N-methyl-K-4-methoxy- 
benzylamine hydrochIoride separated and washed well with ether. The salt weighed 196.7 
g., representing a conversion of 77.27,. After removal of the ether, the residue was distilled 
in vacuo. The product, weighing 160.7 g. (67%), b.p. 143-147" (5  mm.), was redistilled. The 
fraction collected a t  144-146' (6 mrn.), weighing 149.0 g. (627,), was n pale yellow liquid. 

A n a l .  Calc'd for Cl3&ln'o3: K, 5.85. Found: N ,  5.78. 
Methyl  ether o j  1 -(Z-thienyl)  -d-(N-methyl-~~-~-methoxybenz~larnzno)etXanol.  To an ethereal 

solution of the Grignard reagent, prepared from 19.4 g. (0.8 mole) of magnesium and 130.4 
g. (0.8 mole) of 2-bromothiophene, was added 96.0 g. (0.4 mole) of the dimethyl acetal of 
N-methyl-N-4-methoxybenzylaininoacetaldehyde. The Eolution was heated with stirring 
while most of the ether was removed by distillation. Then 300 ml. of xylene (technical. grade, 
b.p. 135-140", dried over calcium hydride) v-as added and the diatillation continued until 
the  temperature of the reaction-mixture reached 135-140'; it  was then refluxed with stirring 
for four hours. A white precipitate appeared during this reflux period. Hydrolysis was ef- 
fected with 120 ml. of saturated aqueous ammonium chloride. The magnesium salts were 
removed and washed well with xylene. After removal of the solvent, the residue was dis- 
tilled in vacuo. The fraction distilling a t  118-123" (0.3 mm.) weighed 8.7 g. (7.991,). Since 
the product was air-sensitive, i t  was titrated shortly after distillation by the method of 
Fritz (17). 

Anal. Calc'd for ClaH&O&3: Neut. equiv., 291.4. Found: Neut. equiv., 291.4. 
Methyl ether of I-(%-thienyl)-d-(N-meth2/l-N-ben2?/lamin~)eth~nol. Prepared by the same 

procedure from 83.6 g. (0.4 mole) of the dimethyl acetal of N-methyl-N-benzylaminoacetal- 
dehyde (18), 10.0 g. (9.6%) of product. b.p. 175-180" (7 mm.) was obtained. 

Anal. Calc'd for ClaHl&OS: Neut. equiv., 261.4. Found: Keut. equiv., 257.7. 
Methy l  ether of I-phenyl-B-(il'-methyl-N-benzylamino)ethanol. A solution of 32.2 g. (0.15 

mole) of the methyl ether of 2-bromo-1-phenylethanol (19) and 36.4 g. (0.3 mole) of N-meth- 
ylbenzylamine in 100 ml. of dry toluene v a s  refluxed for 40 hours. After cooling, the mixture 
was filtered and the K-methylbenzylamine hydrobromide wvashed with ether. The solvents 
were removed from the filtrate and the residue distilled in vacuo. The product, collected a t  
170-178" (22 mm.), weighed 34.4 g. (91%). Prepared by the method used in the preparation 
of the thiophene ethers, the yield was 30YGt. The hydrochloride, recrystallized from methyl 
ethyl ketone, melted a t  160-161". 

Anal. Calc'd for CI?HBINO.HCI: N, 4.80; C1, 12.16. 

The methiodide,  recrystallized from acetone, melted a t  147.5-148.5". 
E t h y l  ether o j  i-phenyl-~-(A;-methyl-~~-3-methoxybenzylamino)~thano~. A solution of 11.5 

g. (0.05 mole) of the ethyl ether of 2-bromo-1-phenylethanol (20) and 15.1 g. (0.1 mole) of 

Found: N 4.87; Cl, 12.16. 
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N-methyl-3-methoxybenzylamine in 80 ml. of dry toluene was refluxed for 72 hours. Since 
the h'-methyl-3-methoxybenzylamine hydrochloride separated as an oil, the previous 
procedure had t o  be modified. After cooling to  room temperature, 100 ml. of water was 
added. The aqueous layer was separated and extracted 4 times with ether. The ether ex- 
tracts were combined with the toluene layer and dried over potassium carbonate. The 
product, obtained after removal of the solvents, weighed 12.7 g. (42%), b.p. 126-130" (1 
mm.). The methiodide, recrystallized from acetone, melted a t  149-150'. 

A n a l .  Calc'd for C I Q H ~ S N ~ ~ . C H ~ I :  K, 3.17; I, 28.77. 

E t h y l  ether o j  1 -phenyl-d-(~~i-methyZ-~-4-methox~benzylamino)ethanol. A mixture of 45.3 g. 
(0.3 mole) of N-methyl-4-methoxybenzylamine and 34.4 g. (0.15 mole) of the ethyl ether of 
2-bromo-1-phenylethanol was heated in an oil-bath to  an internal temperature of 160". 
Heating was discontinued until the vigorous exothermic reaction had abated somewhat. 
The mixture was then heated a t  a bath temperature of 170-180" for 24 hours. When cool, 
ether was added. The excess starting amine (as hydrobromide) was separated and washed 
well with ether. The ether was removed from the filtrate and the residue distilled t o  give a 
limpid yellow liquid, weighing 32.2 g. (72%); b.p. 164168" (2 mm.). The methiodide melted 
at 157-157.5" after recrystallization from propanol-2. 

Found: N, 2.98; I, 29.10. 

A n a l .  Calc'd for C I Q H ~ ~ N O ~ . C H J :  N, 3.17; I, 28.77. 

E t h y l  ether of I-phenyl-~-(N-methyE-N-~-dimethylaminobenzylanzino~ethanol. A mixture 
of 32.8 g.  (0.2 mole) of K-methyl-4-dimethylaminobenzylamine and 22.9 g. (0.1 mole) of the 
ethyl ether of 2-bromo-I-phenylethanol was heated in an oil-bath t o  an internal tempera- 
ture of 170". At this point an exothermic reaction occurred and the temperature rose to  212'. 
The mixture was then heated for 24 hours at a bath temperature of 170'. When cool, 25 ml. 
of water was added. The aqueous layer was separated and extracted with ether several 
times. The ether extracts, combined with the organic layer, were dried over potassium 
carbonate. The ether was removed and the product obtained by distillation in m c u o .  The 
amber liquid, distilling a t  150-155" (1.5 mm.), weighed 14.9 g. (48%). 

Found: N,  3.11; I, 28.79. 

The metkiodide melted at 200-201" after four recrystallizations from methanol. 
Anal. Calc'd for CaoH&zO.2CHJ: N, 4.78; I, 43.57. 

Repetition of this preparation, but refluxing in toluene for 72 hours, gave only a 17% 
yield of product. 

S- ,~ le tko~ybenzy l -~-9 ,~-d imethozyphenethy lurn ine  hydrochloride. To a mixture of 10.0 g. 
(0.056 mole) of p-3,4-dimethoxyphenethylamine6d and 8.5 g. (0.063 mole) of 3-methoxy- 
benzaldehyde, nThioh had been left a t  room temperature for 24 hours (and mThich had become 
turbid during this period), was added 100 ml. of benzene. The n-ater in the reaction mixture 
was removed by azeotropic distillation. After all the benzene had been removed, the residue 
was dissolved in 100 ml. of anhydrous ethanol and reduced at  an initial pressure of 58 lbs. 
in the presence of 1 g. of 10% palladium-charcoal. After removal of the catalyst, the filtrate 
was concentrated zn vacuo to  about 40 ml. Bn excess of alcoholic hydrogen chloride mas 
added and on cooling a tan solid precipitated. After the addition of ether, the solid was 
recrystallized from propanol-2. The salt melted at  138-139" and weighed 17.1 g ,  (91%). 
Recrystallized three more times from the same solvent, the melting point rose t o  144.5- 
145.8". 

Found: N,  4.65; I, 43.97. 

Anal. Calc'd for ClaH23NOa.HCl: C, 63.98; E, 7.16. 

N-1Methyl-9-methozySe~~~yl-~-S,Q-dimethozyphenethylumine hydrochloride.6 This product 

6 The referee has pointed out that  the analysis of this product does not distinguish be- 
tween the structure assigned to  it,  and 2-(3-methoxybenzyl)-6,7-dimethoxytetrahydroiso- 
quinoline. Derivatives of homoveratrylamine are easily cyclized to  6,7-dimethoxytetra- 
hydroisoquinolines under the usual Clarke-Eschweiler conditions [cf. Buck and Bal tdy,  
J .  Am. Chem. Soc., 64, 2263 (1942)l. 

Found: C, 63.67; H, 7.20. 
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was obtained as an oil by the Eschm-eiler-Clarke procedure (6) from 3-methoxybenzyl-~- 
3,4-dimethoxyphenethylamine and a mixture of formaldehyde and formic acid. It was 
converted to  its hydrochloride in ether and recrystallized from propanol-2; yield, 73%; 
m.p. 167-168". Further erystallization did not change the melting point. 

Anal. Calc'd for C I ~ H B ~ N O ~ . H C I :  C, 64.86; H, 7.45. 

Acknowledgment: The authors wish to  thank the Research Corporation, the 
Society of the Sigma Xi, and Endo Products, Inc. for financial support of this 
project. 

Found: C,  64.94; H, 7.36. 

SUMMARY 

The preparation of l-phenyl-2-(N-methyl-N-benzylamino)ethanol, and anal- 
ogous compounds wherein the phenyl group is replaced by 2-thienyl or methoxyl- 
ated phenyl, the alcohol group by hydrogen, chlorine, methoxyl or ethoxyl, and 
the benzyl by a substituted benzyl or 2-furfuryl, is described. 

BROOKLYN 10, KEW YORK 
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