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Alkyl Ethers of Basically-substituted 2-Amino-1-phenylethanoi 
BY IRVING ALLAN KAYE AND IRVING C. KOGON~ 

The methyl ether of 2-amino-1-phenylethanol and a number of methyl and ethyl ethers of N-mono- and disubstituted 2- 
amino-1-phenylethanols were synthesized for pharmacological evaluation. The products were prepared either by the reac- 
tion of phenylmagnesium bromide with N-substituted aminoacetals a t  high temperatures or by treating an alkyl ether of 
2-bromo-1-phenylethanol with a primary or secondary amine. The primary amino-ether was obtained by catalytic de- 
benzylation of the methyl ether of 2-benzylamino-l-phenylethanol. 

A series of compounds of general formula I were 
prepared as a consequence of the observation that 
the ethyl ether of 2-di-n-butylamino-1-phenyleth- 
anol hydrobromide displayed considerable potency 
in topical anesthesia. 

CsHs-CH( OR)-CHn-NR’R” (1) 
R = methyl or ethyl; R’ = hydrogen, alkyl, aralkyl, 

dialkylaminoalkyl or alkanol; R“ = R’ or hydrogen; 
-NR’R” = piperidino or morpholino. 

In  the course of this work two methods were em- 
ployed for the preparation of these compounds; a 
third (Method C) was used in preparing only one 
product. Method A is a modification of a proce- 

Method A 
CeHsMgBr f (R0)2CH-CH2KR’RY -+- ( I )  + ROMgBr 

Method B 
CeH&H(OR)CH2Br f 2HNR’R” + 

( I )  + HNR’R‘’.HBr 

Method C 
Pd-C 

CeHsCH(OCHa)CH2NH( CH2CeHs) + Hn -4 
CeHsCH(0CHa)CHzNHn + CeHsCH, 

dure developed by Tschitschibabin, Jelgasin3 and 
Ethers of this type, lacking the basic sub- 

stituent were prepared, by these investigators, by 
the reaction of phenylmagnesium bromide with 
acetal a t  an elevated temperature in the absence of 
solvent. 394 
CeHsMgBr + CHa-cH(OCnH& --f 

C~HE.-CH(OC~H~)CH~ + CzHsOMgBi 

As a general method for the preparation of ethers 
this procedure has not gained prominence primarily 
because of the unsatisfactory yields.6 An attempt 
to prepare I (where R = ethyl and R’ = R” = n- 
butyl) from phenylmagnesium bromide and di-n- 
butylaminoacetal, using the aforementioned experi- 
mental  condition^,^^^ gave rise to a reaction, initi- 
ated a t  about 135O, which quickly became so vigor- 
ous that an explosion occurred. It was found sub- 
sequently that the reaction could be moderated 
when conducted in xylene and that the expected 
amino ether could then be obtained in good yield 
(Method A). When used for the preparation of 
other members of this series, this mode of synthesis 

(1) From a thesis submitted by Irving C. Kogon t o  the Graduate 
Faculty of Brooklyn College, January 1951, in partial fulfillment of the 
requirements for the Master of Arta degree. 

(2) Frederick G. Cottrell Research fellow. 
(3) A. E. Tschitschibabin and S. A. Jelgasin, En.,  47, 1843 (1914). 
(4) E. SpBth, (a) ibid. ,  47, 766 (1914); (b) Monalsh., 86,319 (1914); 

(6) I. Roukn, “Me Methodca der Orpmische Chomio,” Vol. 111, 
(d 8 4  1 (1916). 

Chome Thiemo, LdpdO, Qormaai, 1Pa0, p. 187. 

revealed some serious limitations as to  yield and 
purity of product. 

Houben and Fuhrers reported good yields of ter- 
tiary amino ethers by condensing P-chloro ethers 
with secondary amines. This seemed to be an al- 
ternative approach which might overcome these 
objections. Ammonia and primary amines were 
found to give mixtures of products. 
R-CH(OC2H5)CHnCl + 2HNR’R’’ + 

R-CH(OCnH6)CHZNR’R” + HSR’R”.HCl 

Swallen and Boord7 also obtained mixtures in the 
reaction of aniline, a primary amine, with ethyl P- 
chloroethyl and ethyl /3-chlorobutyl ethers. 

This method (Method B) proved superior for the 
preparation of the tertiary amino ethers of formula 
I. Good yields of pure products were easily ob- 
tained by heating the ethyl or methyl ether of 2-  
bromo-1-phenylethanol with two or more equiva- 
lents of secondary amine. The products obtained 
in this fashion distilled over narrower temperature 
ranges; salts of these compounds had sharper, and 
often higher, melting points. Ammonia and meth- 
ylamine yielded mixtures which were difficult to 
separate but other primary amines, contrary to ex- 
pectations, gave good yields of secondary amino 
ethers. The primary amino ether (I, R’ = R” = 
H) was prepared in good yield by catalytic deben- 
zylation (Method C) of the methyl ether of 2-ben- 
zylamino- 1 -phenylethanol. 

All the amino ethers described in this publica tion 
are new, with the exception of the primary amine.* 

Pharmacological Activity.-Three of the com- 
pounds (I;  NR’R” = piperidino or morpholino, 
R = ethyl; R’ = R” = n-butyl, R = methyl) 
have shown no evidence of ability to retard the 
growth of sarcoma 180 in tests conducted under the 
supervision of Dr. C. Chester Stock of the Sloan- 
Kettering Institute for Cancer Research. The 
screening of the methiodide of one compound (I, 
NR’R” = piperidino, R = ethyl), by Dr. Irwin H. 
Slater a t  the School of Medicine and Dentistry of 
the University of Rochester, revealed that the 
compound showed consistent curariform activity 
in cats in the dose of 5 mg./kg. This is about one- 
tenth the potency of d-tubocurarine. Most of the 
products tested thus far are convulsants. Evalua- 
tion of the local anesthetic activity of the products 
will be carried out a t  the laboratories of Endo Prod- 
ucts, Inc. A complete report will be published 
elsewhere at  a later date. 
(6) J. Houben and K. Fuhrer, Be. ,  47, 75 (1914). 
(7) L. C. Swallen and C. E. Boord, THIS JOURNAL, 6S, 651 (1930). 
(8) K. Rosenmund, Ber,? 48, 1046 (1913). The methyl ether of 

2-amino-I-phenylethnnol was prepared by the reduction of the corre. 
rponding nitro compound. The hvdrochloridr *a# reported u meltion 
at lllbl69*, 
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n 2  
n ?  
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C?Hs HOCHeCHn CHzCH(0CzHd CaIIr B- l v  

111 116 
129-130 
145 5-150 
134-135 
140-149 
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1.51-1.~8 
179-180 
IOI; Z n j  

l i i  16; 

144-1.52 
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77.740 
11. IO" 
5.09 

78,290 
I 1 ,2218 
5 .70  
3 . 4 7  

5.19 
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a Hydrochloride. All salts were prepared by prevously described procedures.'O Recrystallized from isopropyl alcohol 
Recrystallized from ethyl methyl ketone-ether. Recrystallized from acetone. Yielded only hygroscopic salts. 1 Cyclo- 

hexyl. Carbon analysis, %. Hydrogen analysis, %. C. A. Blank, M.A. Thesis, Brooklyn College, 1949, p. 2 i  
Free base. Recrystallized from methanol. Calcd. fpr.G,HnNO.HCI: Cl, 9.29. Found: C1, 9.52. The hydrochlo- 

ride precipitated as an oil which failed to crystallize. Slmdar difficulty was experienced in attempts to prepare other cryi- 
talline salts. 2-Morpholinwthyl. Recrystallized from ethyl methyl ketone. Methiodide. p Recrystallized from 
acetone-ether. a Yield of redistilled product. Oxalate. * The compound was not recrystallized. Hydrobromide 
Cared. for C&alNO.HBr: C, 60.325 H, 9.00; N, 3.91. Recrystallized from iso- 
propyl ether. The piperidine radical replaces R'R'N-. The morphlino radical replaces R'R"N-. Recrystallized 
from acetonitrile. 

Found: C, 60.18; H, 9.16; N, 3.98. 

The reactants were used in equimolecular amounts. Neutralization equivalent. 

Experimentalg 
Intennedbtes.-The preparation of the N-substituted 

aminoacetals was described in a previous publication.'O 
Benzhydryl- and 1,2-diphenylethylamines were prepared 
by Mr.  Chester L. Parris by the Leuckart reaction in an in- 
vestigation supported by the U. s. Public Health Service 
and to  be published later. The methyl and ethyl ethers of 
%bromo-1-phenylethanol were obtained by previously de- 
scribed procedures.llJ* Decomposition of the magnesium 
complex with a saturated aqueous solution of ammonium 
chloridela gave improved yields. The ethyl and methyl 
ethers of 1,2-dibromomethanoI were prepared by the 

(9) All melting points are corrected; boiling points are not 
(10) I A. K'aye and I. Minrky, Tirf9 J O U R ~ ~ L ,  01, 2272 (1949) 
(11) W. M. Lauer and M. A Spielman. {bid., MI, 1533 (1931) 
(12) W. M Lauer and M A Spldman, $bid., 66, 4923 (1933). 
(13) L F Fieser "Experiments id Organic Chemistry " D C 

Heattl co N~~ Yort. N Y ,  1041 P 410 

method of Swallen and Boord.' However, the ethyl ether 
of 1,2-dibromoethanol was prepared more conveniently and 
in better yield by bromination of vinyl ethyl ether.l4j1Z 
The use of ethylene dichloride as solvent led to a 92% yield 
of product, b.p. 81-83° (21 ma.). 

Method A.-To an ethereal solution of the Grignard re- 
agent, prepared from 0.8 mole each of bromobenzene and 
magnesium, was added 0.4 mole of the N-substituted amino- 
acetal. The solution was heated with stirring while re- 
moving most of the ether by distillation. Three hundred 
and fifty ml. of xylene (technical grade, b.p. 135-140') was 
added and distillation was continued until the temperature 
of the reaction mixture reached 135-140'; it  was then re- 

(14) A sample of vinyl ethyl ether was generously contributed b y  
the General Aniline and Film Corp. 

(15) (a) A. E. Favorskii and M. F. Shostakovskii, J. Gcn. Chem. 
(L'. S. S. K), 18, 1 (1943) [C. A , .  88, 330 (1944)l: (b) A. E. Favorskii 
and M. N. Shchukioa, {b id . ,  16, 386 (1946) fC, A , ,  40, 4347 (1946)l. 
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fluxed with stirring for four hours. A white precipitate 
appeared during this r d u x  period. Hydrolysis was effected 
hy the addition of 120 ml. of a saturated aqueous ammonium 
chloride solution.’* The bulky magnesium salts were re- 
moved by atration and washed well with xylene. After re- 
moval of the solvent, the product was isolated by distilla- 
tion at reduced pressure. 

Method B.-A mixture consisting of 0.15 mole of the 
ethyl or methyl ether of 2-bromo-1-phenylethanol and 0.30 
mole of the amine was heated under reflux in an oil-bath 
until an exothermic reaction occurred (Method B-1). When 
the reaction had abated somewhat, the mixture was then re- 
fluxed from one-half to 23 hours. The length of the heating 
period depended upon the amount of visible decomposition. 
In some cases the two reactants were refluxed in 100 ml. of 
benzene or toluene for 16-40 hours (Method B-2). In the 
reaction with dimethylamine, the gaseous base was bubbled 
into the bromo ether over a three-hour period while the 
latter was heated at a bath temperature of 120’ (Method 
B-3). After cooling, ether was added (in Methods B-1 and 
B-3) and the hydrobromide of the excess starting amine was 
separated by filtration and washed well with ether. The 
solvents were removed and the residue was distilled in vacuo. 
In several preparations where the amine hydrobromide 
separated as an oil or hygroscopic solid, the salt was dis- 
solved in water and the product separated from the aqueous 

solution of the salt by extraction several times with ether. 
After drying over anhydrous potassium carbonate and re- 
moving the solvent, the product was obtained by distilla- 
tion in uacuo. 

Method C . Methyl Ether of 2-Amino-l-phenyletha01.~ 
-A solution of 18.9 g. of the methyl ether of %benzyl- 
amino-1-phenylethanol in 200 ml. of absolute ethanol was 
hydrogenated a t  an initial pressure of 58 lb. in the presence 
of 3.2 g. of 10% palladium-on-charcoal catalyst.lB The 
calculated amount of hydrogen was absorbed in 24 hours. 
The catalyst was removed by filtration, washed well with 
ethanol, and the solvent removed from the filtrate by dis- 
tillation. The product, collected at 111-116’ (20 mm.), 
weighed 8.7 g. (73%). 
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[CONTRIRUTION FROM THE RESEARCH LABORATORIES O F  PARKE, DAVIS & CO.] 

Anticonvulsants. I. An Investigation of N-R-a-R,-a-Phenylsuccinimides 
BY C. A. MILLER AND LOREN M. LONG’ 

A series of substituted succinimides has been prepared and tested for anticonvulsant properties. Many of the derivatives 
Several of these have proved effective exhibit appreciable activity against metrazol and/or electrically-induced convulsions. 

in clinical studies of petit mal epilepsy. 

Since the discovery of the usefulness of 5,5-di- 
phenylhydantoin2 (Dilantin) in the treatment of 
grand mal epilepsy, much effort has been expended 
in the search for new agents which might suppress 
convulsive seizures in man. The field of hydantoin 
derivatives has been examined rather thoroughly. 
Although many of these exhibit activity against 
electrically-induced convulsions, none has shown 
anv Darticular advantane over Dilantin in the 
triatment of grand mal e$lep~y.~ 

Anticonvulsants which are effective 
against grand mal seizures usually do not 
show a similar activity against petit mal 
epilepsy. Indeed, until the introduction 
of 3,5,5-trimethyloxazolidinedione6~7 (Tri- 
dione)s there was no drug known which 
could be employed with any appreciable 
success against the lesser convulsive seiz- 
ures. However, because of certain side 
effects, the use of this drug demands un- 

(1 )  Address inquiries to L. M. L. 
(2) H. H. Merritt and T. J. Putnam, J .  Am.  Med 

Assoc., 111, 1068 (1938). 
(3) Parke. Davis & Co. registered trademark for 5,5- 

diphenylhydantoin. 
(4) H. H. Merritt and T. J.  Putnam, Epilcpsia,  8, 51 

(1945). 
(5) J. A. Abbott and R. S. Schwab, New End J. Med.,  

242, 943 (1950). 
(6) M .  A. SDielman. THIS TOURNAI.. 66. 1244 (1944) 

usual  are.^^,^,^^ Therefore, a more effective agent 
devoid of toxic properties remains an important 
objective. This paper is a report on the results 
obtained in a study of a series of succinimide 
derivatives, including certain members which show 
promise of proving useful in the treatment of this 
type of epilepsy. 

It has been observed that group I occurs in many 
of the effective anticonvulsants as well as sedatives 
and hypnotics. 

Among these may be cited Dilantin (11), Mesantoin 
(7) (a) 0. M. Everett and R. K. Richards, J .  Pharmacal. Ex$. 

Thcrap., 81, 402 (1944); (b) W. G. Lennox, J .  Am.  Med. Assoc., i2P, 
1069 (1945). 

(8) Abbott Laborntarier reaistered tradernnrk for 2,6,6-trimethyl- 
Bxsnolidioedivnr, N e d , ,  P40, 981 (1949). 

(9) (a) J. N. Briggs and J. L. Emery, Lancet, 1, 59 (1949); (b) H. S. 
Mustard, S. C. Anderson and S. Livingston, J .  Pcdiot.,  SO, 540 (lW9). 

(10) S. E. L e d ,  W. E. R ,  Grew and I. C, Saufman, New Brd. J .  


