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Abstract-A number of set N-(1-aryl-2,2,2-trihalogenocthyl) amines have been prepared by the reac- 
tion of imines with trichloro- and tribromoacetic acids. 

Both set- and t-N-(l-aryE2,2,24ribromoethyl) amines when heated in alcohol and treated sub- 
sequently with a primary or secondary alkytamine, and then with water, form the corresponding 
amides of N-alkyl-a-arylglycine. It is suggested that these transformations are connected with the 
biological activity of trihalogenoaminoethane derivatives. 

IN PREVIOUS publications, the reactions of trichloro- and tribromoacetic acids with 
imine and methylene-bis-amines,* and formation of the corresponding set- and t-N- 
(l-aryl-2,2,2-trihalogenoethyl) amines (I and II-IV) have been described. As com- 

*pounds of type I and II-IV exhibit in vitro antitumour, fungicidal and antibacterial 
(antituberculosis) activity, a number of compounds of type II-IV were prepared in 
order to investigate their biological activity. 

ArCH = NR -1, CH,COOH . ..__..... _.____+ ArCHNHR + CO, 

LX, 

II 

2CX COOH 
ArCH = N(CH,),N = CHAr .--.---p. ----------+ ArCHNH(CH&NHCHAr 

t 
C& L H* 

111 

-t ArCHNH(CH&,NH, (after hydrolysis) + COO 

dX, 
IV 

Yields of the compounds obtained are given in Table 1. The products were usually 

l Results of the biological investigations including the antitumour activity in trivo of the l-aryl- 
I-alkyl; I,l-dialkyl-; and l-aryl-l-alkyl-)-2,2,2-trihalogenoethylamines will be given elsewhere. 

1 A. Lukasiewicz, Terrtrhedron 20, 1 (1964). 
* A. Lukasiewicz, Terrahedron 20, 1113 (1944). 
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isolated as hydrochlorides as these are generally stable, although at elevated tempera- 
tures they may lose hydrogen chloride and this is responsible for the unsharp melting 
points of some of the compounds. The hydrochlorides of the amines, II, particularly 
those with a long alkyl chain lose hydrogen chloride even at room temperature (e.g. 15 
and 16, II). The amines, IV, form hydrochlorides soluble in water; and some of these 
as well as the III hydrochlorides form crystalline hydrates. 

The basicity of the amines (II and III) is such that they can be purified by decom- 
position of the hydrochlorides with benzene-water? In cases where R = C,H,OH, 
the amines (20,21 and 22 II-Table 1) being more basic the hydrochlorides are soluble 
and stable in water. The greater basicity of these amines (20-22 II) may be’ due to 
intramolecular hydrogen bonding, resulting from an increased electron density at the 
nitrogen atom : 

CH,-CH, 

ArCHN / 1 

c 
\ 

X, 
H.._____~H 

The difference in basicity of the DL and meso-isomers of the amines, III (n = 2) has 
been reported.’ In Table 2 a comparison of the basicity of some amines, III; (n = 
2 f 5) is given. The diminishing difference in basicity of both isomers for n > 2 
supports the hypothesis’ that this is due to intramolecular hydrogen bonding depend- 
ing on the steric conditions of the DL and meso-isomers. 

?-.H,~(CHJ.N,H,---X 

XZ- ;\ 7- > 
DL H Ar Ar H 

FIG. 1 FIG. 2 

As in the amines, III, there is a tendency towards the conformation presented in Figs. 
1 and 2, it may be assumed that the hydrogen bonding is more difficult for the meso- 
isomer with the vicinity of two aryl groups (n = 2). In compounds where n = 3 and 
Ar = C,H,, the difference disappears’ (Table 2) but reappears for At = p--CH,O- 
C,H,, probably due to an increase in the size of the aryl group. The form with a 
greater tendency towards hydrogen bonding (DL) should be more basic; thus the 
length of the allcylene bridge determines the basicity of the meso form. An increase 
in the length of the bridge results in the disappearance of the less basic form. From 
Table 2 it follows that compounds with n = 3 and Ar = C,H, are exceptions. 

The configurations of both A and B forms can be determined by separation of the 
optical antipodes. In a previous publication* the transformations of I (X = Br) which 
on heating in aqueous ethanol form the acylamines (V) have been described. 

ArCHCONA 

8r d 

V 
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CBr, -----+ [^Yy] Br_ ._.____~ Y’ Ar6H--t--NHR Br- 

%L 
II 
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Br f 
1 

._____.. & 1 AdH-_C--------_NHR 

1 \ .*’ 
gr I 

W 
------+ ArCHCONHR + 2 HBr 

Br 
VII 

ircii ..__.... N ! 

VI 

Br 4. 

ArCHN 
\i 

_. ____* n H,O - . . . . . . . . _.& 
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.’ 
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] 
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Reactions of trihalogenoacetic acids-III 195 

The amines, II (X = Br) are more stable than I but they evolve hydrogen bromide on 
prolonged heating in alcohol. These transformations were investigated for the less 
stable N-( I-phenyl-2,2,2-tribromoethyl)cyclohexylaminel (40, II). On prolonged 
heating in aqueous ethanol (90%) the acylamine, VI, 

C,H,CHCONH--/;;’ 

$ r 0 
VI 

was isolated. This transformation indicates that the rearrangement to a-bromoacyl- 
amines in a solvating medium is a general feature of I and II, (X = Br). The mecha- 
nism* can be represented as follows: 

___. . . ., A,,,,Ic/ A 2HBr 

r 
V 

By treating the complex VIII,Z in anhydrous ethanol with ethylamine and then with 
water, a compound with analytical data corresponding to IX or X was isolated. 

/\o C,H,CHCON 

L-i 

C,H,CHCONHCtHr 

I4 HC,H, /A 

I> -0 
IX X 

Hydrolysis of this compound yielded an amino acid corresponding to XI and this 

C,H,CHCOOH 
I 
N HC,H, 

XI 

indicates that 1X is the main product from the amine (41, I) and ethylamine. 
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The intermediate VIII from the amine 41 I on treatment with morpholine and water, 
yields XII. 

/7b C,H,CHCON 

k - 

0 0 

XII 

The intermediate VII from the amine (40, II; Ar = C,H, and R = cyclohexyl) 
with ethylamine and water yields a product with analytical data corresponding to 
XIII or XIV*. 

C,H,CHCON H C8H,CHCONHCIHS 

il H&H, 0 

H 
/ AHJ-J 

L/ 
XIII XIV 

The hydrochlorides of the amines IX, XII and XIII-XIV on treatment With alkyl- 
amines e.g. ethylamine transform into the free amines. The lower basicity of the 
amines is due to the amide-carbonyl group. 

The compounds IX, XII-XIV from the intermediates VII and VIII probably are 
formed in accordance with the following mechanism: 

or 

Or 

R’ ‘RI J Br- 

Br R f 

c / 
AKH- ZN 

\M*“’ 1, 

1 

W * _. . . _ _ _ __. 
R’ 

+ / 
-2HBr ArCH-CON 

/\ Br- k ‘\ 

ArCHCON 

k \R’ 
/\ 

R-alkyl, R* = H or alkyl 

Further data concerning the 
in a subsequent publication. 

structure XIII-XIV and other compounds of this type will be 
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According to this scheme, a primary or secondary amine can be alkylated or acylated 
by a complex of the type VII or VIII. To determine whether an alkylating or acyla- 
ting action takes place or predominates detailed investigations are necessary. In the 
literatun? the following transformations of the compounds of the type XV are 
described : 

RCONR,’ + 2 HCI 

XVI 

RCO.OR” 

A 

\ 
RCONR,’ + R” 

‘Cl 
XVI 

The rearrangement of I in anhydrous ethanol apparently does not lead to the inter- 
mediates of the type XVII, since no compounds of the type XVIII are formed.2 
The transformation XVII ----.+ XVI also does not take place as in the reaction giving 
rise to IX and XII, the acylamine V can not be isolated. Probably the presence of 
p-bromine in the intermediate VIII (VII) makes the formation of a sufficiently stable 
intermediate (XVII) impossible because of a shielding effect at the ar-position. 

Br 

[ 1 
+ 

& c Ar H- mN 
/ 

I 
,,.*‘a \ r 

Ii; VIII(VII) 

At the same time, the #?-bromine atom in VIII or VII because of its mobility (the 
possibility of translocation to the r-position) can be replaced by a primary or second- 
ary amine (but not by water). Although the compounds I and II-IV are generally 
stable, it is probable that while acting biologically, they can undergo the transforma- 
tions described, the latter being initiated by the liberation of a halogen atom from the 
CX, group. In particular their action on tumour cells can result in the alkylation or 
acylation of the free amino groups. 

The problem of the relation between biological activity and chemical transforma- 
tion of the trihalogenoaminoethane derivatives is now being investigated. 

EXPERIMENTAL 
(with the cooperation of Mrs. D. Walkowska) 

A&e&is. Anhydrous trichloroacetic acid and tribromoacetic acid (Fluka) were used. The imines 
were prepared by heating the components in stoichiometric ratio in benme* and distillation of the 
products under red. press. (2-3 mm) Hg. The imines from benzaldehyde and methyl- and ethyIamine 

8 H. Eilingsfeld, M. Seefelder and H. Weidinger, Chem. Ber. %,2671 (1963). 
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TABLE I. YIELDS OF THE REACTION: 
ArCH = N-R + CX,COOH + ArCHNHR + CO* 

I 
CXI 

(lr, 111, IV) 

Nr Ar R 
Yield 

x (I&) % 

1 2 3 4 5 6 

: U-L 
Cd-b 

3 CdHl 
4 C,Ha 
5 GH, 
6 C,H, 

7 8 z? 
9 4-CHaO-C;H: 
10 4-CHaO-C&I, 
11 C&b 
12 4-CHIO-CdH, 
13 GH, 

14 15 E:$ 

16 17 
18 

5;: 

19 4-CHaO-C:H: 
20 GH, 

21 22 4-C,,O$: 
23 4-CHaO--CaH, 
24 Q-CH,O+H, 
25 2-Cl-c,H, 
26 2-Cl-C&I4 
27 3-CI-CdHI 
28 3_Cl-CdH, 
29 CCI-C,H, 
30 2-CH,-CbH, 
:: 2-CHS-C,H, 

CaHb 

33 GHs 
34 4-CH,O-C,H, 

35 4_CH,O+H, 
36 GH, 

37 WI, 
38 GHI 

CH, 
CHs 
G&I 
W-b 

n-CIH, 
n-C,% 

iso-C,H, 
iso-C,H, 
iso-C,H, 
iso-C,H, 

n-C&I, l 
n-G& 
n-G&s 
n-G&L 
n-GJ% 
n-G% 

CH,-CH=CHa 
CH,-CH==CHo 
CH*-CH=C?I* 
Q-WI-I 
G&OH 
C,H,OH 
cyclohexyl 
cyclohexyl 
cyclohexyl 
cycfohexyl 
cyclohexyl 
cyclohexyl 
cyclohexyl 
cyclohexyl 
cyclohexyl 

(CH,),NHCHC,H, 

Cl 
Br 
CI 
Br 
Cl 
Cl 
Cl 
Br 
Cl 
Br 
Cl 
Br 
Cl 

E 
Br 
Cl 
Br 
Br 
Cl 
Br 
Cl 
Cl 
Br 
Cl 
Br 
Cl 
Br 
Cl 
Cl 
Br 
Cl 

I 
CCL 

(CH,),NH, - 
(CHJ,NH y H-)4-CHO,-c,H3 :: 

Ca 
(CH,),NH, Cl 
(CHJ,NHCHC,H, Cl 

I 
CC& 

(CH,).NH, Cl 
(CH,),NHCHC,H, Cl 

I1 
II 
II 

:: 
II 
II 
II 
II 
II 
II 
II 

:E 
II 
II 
II 

:: 

:: 
II 
II 
II 
II 
II 

:: 
Ii 
II 
II 
III 

IV 
111 

IV 
III 

IV 
III 

IV 

53.5 
28 
95*5 
74.5 
66.5 
54.5 
86 
a9 
79 
77.5 
76.5 
67.5 
54 
44.5 

ii-5 

if.5 
53.5 
26.5 
27 

z 
90 
44-5 
58 
56.5 
85.5 

z-s 
33.5 
36.5 l 

+ 
23 i 
27 l 

+ 
31 I 
29 l 

+ 
44 1 
26.5 l 

+ 
51 I 

* Yields of the reaction: ArCH = N(CH,),N=CHAr 
~CX,COOH 
- ArCHNH(CH&,NHCHAr 

I 1 
+ ArCHNH(CH&NH, (after hydrolysis) 

I 
Cal 

IV 

&Cl, &I, 

III 
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TABLE 2. A COMPARISON OF THE BASICITY OF SOME AMINES 

ArCHNH(CH,),NHCHAr (III)’ 

I I 
ccl, CCI, 

Amine Cont. of HCI and solvent used 

03N I *ON 2.ON 

Ar n Form ether benzene ether benzene 
.~_ __- -. .- 

Cd-b 2 A + -c 

B _._ .i. -. (toluene.! ) 

GH, 3 uL + meso - -. + I 1 
4-CH,O-_CIH, 3 A .:. i- 

B - -. + + 
GH, 4 DLt meso _;_ _:. 

CIH~ 5 DL + meso + L 

+ The hydrochloride of the amine was precipitated when the solution of the amine 
was shaken with hydrochloric acid (for n = 5 the aqueous phase was made alkaline; -I- 
- the amine was precipitated), 

- The hydrochloride of the amine was not precipitated. 
* See Ref. 1. 

were prepared by mixing cooled solutions of the reagents in benzene, separation of the water and 
distillation of the products. 

The imines were not analysed. In some cases benzene (toluene) solutions of the imines, obtained 
after removing the water, were used in the reaction with trihalogenoacetic acids, All m.p. are uncor- 
rected. 

Generai procedure. To a benzene or toluene solution of an imine the stoichiometric proportions 
of trihalogenoacetic acid (in benzene or toluene) was added dropwise at elevated temp. After l-2 hr, 
the cooled mixture was shaken with 05N HCI and water, the solvent distilled off under red. press. 
The residue was dissolved in anhydrous ether or ethyl acetate and dry HCI in ether added (procedure 
A). When no precipitate occurred the solvent was removed and, n-heptane (procedure B) or dry 
acetone (procedure C) added. The precipitate of the amine (II) hydrochloride was filtered off and 
dried. The aqueous layer (0.5N HCl) was made alkaline and the amine II when precipitated was 
extracted with ether, dried and the amine hydrochloride precipitated. The hydrochlorides II were 
purified by decomposition with benzene-water and reprecipitated as above. Yields of the crude 
hydrochlorides II are given in Table 1 and m.ps of the purified ones in Table 3. 

The amines 20-22 II were isolated as follows: after the reaction was complete part of the solvent 
was removed, ether added, the mixture shaken with 2N HCl, the acidic layer ma& aIkallne and the 
crystalline amine filtered off (procedure D). In the case of 22 II, from the acidic layer an oil @ 
methoxybenzaldehyde) precipited aRer a few hr, and was removed by extraction with ether. The 
amines 20-22 II were purified by precipitation from ethanol with water. 

The compounds l-12 and 17-22 (II) were prepared from the distilled imines, 13-16 and 23-31 (II) 
from crude materials. The reagents used were: n-propyl-, n-butyl-, n-dodecyl-, stearyl- and aIlyl- 
amine (Schuchardt); ethyl- and isobutylamine (B.D.H.); n-amylamine andpchlorobenzaldehyde of 
(Light) ; ethanolamine, ochlorobenzaldehyde and o-toluylaldehyde (Fluka). 

Prepration of the compounds III und IV 

N,N’~i~l-Phenyi-2,2,2-trichlor~thy~-1’,3’-propyilenedlamirte dihydiochiorirke (32 III) and N-(1 - 
phenyl-2.2.2~trichlthy&1’,3’-propyiennedicrmine &ydrochIoride (33 IV). Benzaldehyde (2.12 g) and 
O-74 g propylenediamine (Light) were heated in benzene. After removing the water, 3.4 g CCl&OOH 
in benzene was added at 70”. Part of the benzene was removed, ether added and the mixture shaken 
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with 2N HCI. The precipitate of 32 III was flhered off (2.2 g), the aqueous phase made alkaline, the 
precipitated oil extracted with ether, dried, the ether removed and anhydrous ethanol and dry HCl 
in ether added. The precipitate of 33 IV (085 g) was filtered off and dried, m.p. 195-5” dcc. The 
analysis corresponds to monohydrate*. (Found: C, 35.4; H, S-05; N, 785; CIIHI,ONICI~ requires: 
C, 35-5; H, 5.1; N, 7.55 “/o). The 32 III was crystalIized from ethanol (with HCI), m.p. 192.5” dec. 
The analysis corresponds to the dihydrate. (Found: C, 38.3; H, 4.45; N, 485 C,,H,O,N,CI, 
requires: C, 38*15; H, 4-35; N, 4.7%). 

The 32 III dihydrate was decomposed with benzene-water and rep&pit&d from anhydrous 
ethanol with dry HCl in ether, m.p. 191-192” dec. The analysis corresponds to the monohydrate. 
(Found: C, 39.55; H, 4.25. CIOHI,ON& requires: C, 39.3; H, 4.15 %). The hydrates 32 III and 
33 IV lose water of crystallization on heating. 

N,N’-&is-( l-p-IWethoxyphenyl-2,2,2-lrichloroethyn-l’,3’-propylenediami (34 III) und N-( l-p 
~thoxy-2,2,2-tri~ioroetiryl)-1’,3’-propylenediam dihydrochloride (35 IV). From 2.7 g pmethoxy- 
benzaldehyde, O-72 g propylenediamine and 3-4 g CCl,COOH (in benzene, at 70”), 35 IV (l-2 g) and 
34 IIIA (O-92 g) were obtained. By extraction with 1: 3 HCl, the 34 IIIB hydrochloride (1.0 g) was 
obtained. Decomposition of the hydrochlorides with benzene-water yielded 34 IIIA (0.7 g), m.p. 
97-98.5’ from ethanol 95 %. (Found: C, 46-l ; H, 4.3; N, 5.8. C,,Ht,OtNtCld requires: C, 45.9; 
H, 4-35; N, 5~75yJ and O-8 g 34 IIIB, m.p. 7273” from 95% ethanol. (Found: C, 45.9; H, 4.35; 
N, 5.75%) were obtained. The hydrochloride 35 IV (very hygroscopic) melted above 100” dec. 
(Found: C, 37.2; H, 5.45; N, 7-25; C,,H,,ON,CI, requires: C, 37.5; H, 4.95; N, 7*3yJ. 

N,N’-his-( l-Phenyi-2,2,2-trichZoroerhy~l’,Q’-~erramethy~enediomine dihydrochioridiz (36 III) clltd 
N-(l-phenyl-2,2,2-tr~chlorocthyl)-1’,4’-~etramethylene~um~ne dihydrochloride (37 IV). From 4.24 g 
benzaldehyde, 1.76 g tetramethylenediamine (Schuchardt) and 6.5 g CCIJZOOH (in toluene, at 9O- 
95”) 36 III (3.5 g) and 37 IV (3.43 g) were obtained. The hydrochloride 36 III was purified by decom- 
position with benzene-water and by reprecipitation of the hydrochloride from anhydrous ethanol 
with HCI in ether, m.p. 231-232” dec. The analysis corresponds to the monohydrate. (Found: C, 
41.9; H, 4.65; N, 4.8. CIoHIdONoCle requires: C, 41.8; H, 4.55; N, 4.85%). On heating the 
hydrate 36 III loses water of crystallization. The hydrochloride 37 IV was purified by dissolving in 
water (a small amount of an oil was removed by extraction with ether), addition of alkali and repre- 
cipitation of the hydrochloride from anhydrous ethanol with HCl in ether, and by drying in UUCUO, 
m.p. 206-207~5” dec. On heating above 100” a liquid condensed on the walls of the tube. The analysis 
corresponds to a combination of 37 IV with ethanol; 37 IV &H,OH. (Found: C, 39.7; H, 5.6: 
N, 6.9 ; C1,HSSOO.sNtCII requires: C, 39.9; H, 5.6; N, 7-15 %). After heating in uxuo at 100” and 
treating with HCI in ether the compound was again analysed. (Found: C, 39.3 ; H, 5.5 ; N, 7-3 ; 
CltHIONOCIa requires: C, 39.15; H, 5.15; N, 7.6%). 

N,N’-his-( l-Phenyf-2,2,2-trichloroe~hyl)-1’,5’-penfamethyienediamine &hydrochloride (38 III) and 
N-(l-phenyl-2,2,2-trichloroethyf)-1’,5’-pentamethylenediam~ne dihydrochloride (39 IV). From benzal- 
dehyde (4.24 g) and pentamethylenediamine (2.05 g, Schuchardt) and CCI,COOH (6.5 g, in toluene, 
at 90”) a mixture of 38 III and 39 IV (8.1 g) was obtained from the acidic layer by addition of alkali. 
The mixture of hydrochlorides was shaken with benzene-water. From the benzene layer, 38 III 
(3.1 g) and from the aqueous layer 39 IV (4.3 @ were obtained by precipitation from anhydrous 
ethanol with HCl in ether. The 38 III melted at 217.5-218.5” dec. (Found: C, 43.25; H, 4-45; N, 
4.8; CIIHSINICIII requires: C, 42.7; H, 4.4; N, 4~75%). 

The analysis of 39 IV corresponds to a combination with water and ethanol; 39 IV*HtO-)C,HIOH, 
m.p. 181-182”; on heating above 100” a liquid condensed on the walls of the tube. (Found : C, 39.9; 
H, 6.05; N, 6.55; CIIHOIOI.INtCII requires: C, 39.7; H, 6.15; N, 6.6”b. After heating in uucuo 
at 100” and treating with HCl in ether the compound was again analysed. (Found: C, 40.3; H, 5.7; 
N, 7.15; C,,H,,N,CI, requires: C, 4085; H, 5.5; N, 7.4%). 

Reurraqement of N-( 1 -pheny!-2,2,2-tribromoethyf)cycloClexyl(40 II)’ 

1. N-(ar-Bromo-a-phenylacety&cyclohexyl (VI). The hydrochloride, 40 II (3.0 g) was shaken 
with benzene-water, the benzene removed, 10 ml ethatiol(90%) added and the solution refluxed for 

l The formation of the hydrates of some hydrochlorides III and IV when precipitated from 
anhydrous ethanol with dry HCI in ether can be caused by the presence of small amounts of water 
in the ether-HCI solution. 
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20 hr. The solvent was distilled off, ethanol 2: 1 added, the precipitate VI (0.45 g) filtered off and 
washed with n-heptane. From the filtrate the hydrochloride 40 II (048 g) was recovered. After 
crystailization from n-heptane with ethyl acetate, VI melted at 136-137”. (Found: C, 57-l ; H, 6.2; 
N, 4.8. Cl,HleONBr requires: C, 56.75 ; H, 6-l ; N, 4.75 yd. 

2. Amide of a-@+N-alkylglycine (XIII-XIV). The amine, 40 T from its hydrochloride (5.0 g) 
was refluxed in anhydrous ethanol (15 ml) for 20 hr (no moisture). Part of the solvent was distilled 
off, excess C,HsNH, in benzene and O-5 ml water added, the solvent removed (red. press.), anhydrous 
ether added and the precipitate of CtHINHIaHBr filtered off. From the filtrate a hydrochloride was 
precipitated with dry HCI in ether and was treated with ether-water, water from the aqueous 
phase was evaporated and to the residue anhydrous ethanol with ether added, yielding the hydro- 
chloride XIII-XIV (0.7 g), m.p. 223-226” from anhydrous ethanol. (Found: C, 64.6; H, 8.25; N, 
9.4; C,,H,,ON,CI requires: C, 64.85 ; H, 8.45 ; N, 9.45%). 

To a solution of the hydrochloride in aqueous ethanol, excess C,H,NH, in benzene was added, 
the solvent removed, anhydrous ether added and a precipitate of CIHaNH,*HCl filtered off. Tire 
solvent was removed from the filtrate, n-heptane added and XIII-XIV filtered off, m.p. 102*5-103*5”. 
(Found: N, 10-6; CllHOION9 requires: N, 1@75y$ 

Reurrongement of N-(1-phenyl-2,2,2-tribraethy~-~rpholin’ (41 I) 

I, N-(a-Pherryl-a-N’-ethylaminoacetyZ)morpholine (IX). The amine, 41 I (2-O g) freshly prepared 
by decomposition of the hydrochloride 41 I, was refluxed in anhydrous ethanol for 4 hr, part of the 
solvent removed, and excess C,HINHt in benzene and O-5 ml water added. Following the prooedure 
described, the hydrochloride IX (0.9 g) was obtained, m.p. 242-244” dec. from anhydrous ethanol. 
(Found: C, 59.35; H, 6-85; N, 10.35; ClrHIIOrNoCl requires: C, 59-15; H, 7.05; N, 9.9%). 

By treating the hydrochloride 1X with C,HINHI, the amine IX was obtained, m.p. 6041”. (Found: 
N, 1 I m35 ; C,,H,,O,N, requires : N, 11 a3 %). The amine IX is soluble in water. 

N-EthyEa-phene (XI). The hydrochloride IX (1.8 g) was heated under reflux in 20% HCI 
for 20 hr, the solution evaporated, dilute NHIOH added to pH = 7 and the precipitated XI filtered 
off (Oa75 g). The compound XI was crystallized from water. (Found: C, 66.55; H, 7.35; N, 7-95; 
CloH , ,OtN requires : C, 67.0; H, 7.25 ; N, 7.8 “/o). From the filtrate after crystallization, XI was 
obtained by evaporating part of the solvent. (Found: C, 66*9; H, 7-4; N, 7-95 %). The compound 
XI decomposes on heating above 240” and is soluble in dil. NaOH and HCI solutions. 

2. N-(a-Phenyl-a-N’-murphohize-acetyf)morphokrre hydrochloride (XII). From the amine, 41 I 
(2-O g) and morpholine (excess), XII (0.87 g) was obtained, m.p. 254” (dec.) from anhydrous ethanol. 
(Found: C, 58-7; H, 6-95; N, 8.7; C1#HotO,NsCI requires: C, 58*9; H, 7.05; N, 8.6OA. 

Determination of the b&city of the amines III 

The amine was wined by dissolving 0.1 g in 2 ml ether or benzene and shaking with HCl(2 ml) 
for 15 min. If no precipitate formed, the aqueous phase was made alkaline. The resuIts are pre- 
sented in Table 2. 

The elementary analyses were carried out by the Department of Organic Chemistry, Warsaw 
University. 
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