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57 ABSTRACT 
A process of converting tertiary amines to secondary 
amines is described comprising reacting the tertiary 
amine with a peracid to form the N-oxide which is 
converted to the secondary amine in the presence of 
an alkali metal and liquid ammonia. 
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1. 

PROCESS FOR PREPARATION OF SECONDARY 
AMINES FROM TERTARY AMINES 

This invention relates to a novel process for produc 
ing secondary amines from tertiary amines. 
One aspect of the present invention relates to a novel 

process for the protection and preparation of secon 
dary amines from tertiary amines through the prepara 
tion of an intermediate N-oxide which is converted to 
the secondary amine. 
A further aspect of the present invention is to convert 

tertiary amines wherein the nitrogen is substituted with 
a benzyl, allyl or propargyl group to the corresponding 
secondary amine by the cleavage of such group. 
Yet another aspect of the present invention relates to 

an improved process for scission of a benzylic type 
bridgehead carbon-nitrogen bond in a ring system to 
convert the tertiary nitrogen to a secondary amine. 
An additional aspect of the present invention relates 

to converting compounds containing ring systems, such 
as appropriate benzquinolizines (including emetines), 
benzindolizines, indolquinolizines and indolindolizines 
to secondary amines at the carbon-nitrogen bridge 
head, in yields higher than heretofore obtainable with 
prior art processes. 
These and other aspects of the present invention will 

be apparent from the following description. 
In its broadest aspect, the process of the present in 

vention comprises reacting a tertiary amine with an oxi 
dizing agent such as a peracid to form the N-oxide of 
the selected tertiary amine and then reacting the N 
oxide with an alkali metal in the presence of liquid am 
monia to form the secondary amine. 
The tertiary amines that are particularly useful in the 

process of the present invention are those having either 
(a) a substituent linked directly to the N-atom selected 
from the class consisting of allyl, dimetyl allyl, propar 
gyl, benzyl or substituted benzyl or (b) a benzylic type 
bridgehead carbon-nitrogen structure. The preferred 
secondary amines obtained by the process of the pres 
ent invention have the following structural formula: 

IR1 < NE 
Y-II and A. 

R2 - 
X (CH2)n 

Z Zl 
I II. 

wherein R' and R* are selected from the class consist 
ing of an aliphatic radical and an alicyclic radical, 
which radicals are not subject to cleavage from the ni 
trogen to which it is linked under the process condi 
tions of the present invention and which radicals do not 
undergo any change in chemical structure under the 
process conditions for converting the tertiary amine to 
a secondary amine and/or obtaining a substituted aral 
kyl compound; R plus R* may be joined to form with 
the N atom a non-aromatic type heterocyclic moiety 
having up to nine carbom atoms in the ring which may 
optionally include one additional hetero atom in the 
ring selected from the class consisting of oxygen and 
nitrogen. The hetero ring is either saturated or it may 
contain a non-allylic double bond; n is a whole number 
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which is 1 or 2; A represents a fused benzene nucleus 
or fused indole nucleus attached through its 2-3 posi 
tion to the nitrogen containing ring; X represents one 
or more substitutents selected from the group consist 
ing of hydrogen, (lower)alkyl, lower alkoxy, methylene 
dioxy, hydroxy, hydroxy (lower)alkyl, lower alkoxy 
isoquinolinyl methyl, 2-acetylisoquinolinyl methyl, 
2-(lower)alkyl-isoquinolinyl methyl; Z and Z are se 
lected from the group consisting of hydrogen and lower 
alkyl. 
As used herein "lower alkyl" means a straight or 

branch chain hydrocarbon radical having C-C car 
bons are exemplified by methyl, ethyl, propyl, isobutyl, 
sec butyl, hexyl. The term "lower alkoxy' means a 
straight or branch chain radical having C-C6 carbons 
(e.g. methoxy, ethoxy, butoxy, isobutoxy, etc.). Exam 
ples of R and R'joined together to form a heterocyclic 
radical are piperidino, pyrrolidino, piperazino, mor 
pholino, hexamethylenimino, decahydroquinoline, 
benzazocine, 2,3,6,7-tetrahydro-1H-azepine, etc. Illus 
trative of aliphatic radicals defined by R and R* are 
straight or branch chain alkyl groups having 1 to 12 
carbon atoms, an non-allylic alkenyl group having 4 to 
l2 carbon atoms (e.g. 3-pentenyl) or a non-allylic, non 
conjugated alkadienyl group having 6 to 12 carbon 
atoms (e.g. 3,6-decadienyl), illustrative of alicyclic 
radicals are cycloalkyl groups having four through ten 
ring carbon atoms (e.g. cyclobutyl, cyclopentyl, cyclo 
hexyl, cyclooctyl), non-allylic cycloalkenyl groups hav 
ing seven through ten ring carbon atoms (e.g. 4 
cycloheptenyl), an aryl radical having from six to ten 
ring carbon atoms (e.g. phenyl, naphthyl), an aryl (low 
er)alkyl radical (e.g. (3-phenylethyl, o-phenylpropyl). 
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The foregoing radicals may contain one or more sub 
stituents such as hydroxy, (lower)alkoxy, 
The process of the present invention is carried out by 

treating compound III with a peracid at a temperature 
between +32 and 40°C. to produce the corresponding 
N-oxide which is then treated with an alkali metal in 
liquid ammonia, to produce the secondary amine as 
shown in the following equations: 

TR1 Ri 
eracid 

Y-R p -9 Neo 
R2 R2 R3 IIIa 

III 

(l) alkali metal 
(2) liquid ammonia 

R1 R1 
N N 
N-H (- N-OH 
/ / 

R2 R2 
IIIb. 

wherein R is selected from the group consisting of al 
lyl, dimethyl allyl, propargyl and unsubstituted or sub 
stituted benzyl. The treatment of IIIa is preferably car 
ried out in the presence of a proton donor. The forma 
tion of I is via N-OH intermediate. In the absence of a 
proton donor (i.e. an alcohol) the reaction of IIIa with 
the alkali metal in liquid ammonia leads to the forma 
tion of a mixture of IIIb and I. 

In the same manner the secondary amines defined by 
formula II are prepared by starting with a bridgehead 
nitrogen compound shown in the following formula: 
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N per acid N 
ve- -- 

^ --(CH), X (CH)n 
W. Zi 

W W 

8 alkali Inlet 
(2) lould ammonia, 

lon 
N 

Formula II - GP 
* !---(ÖH.), 

Z, Z1 
IVb 

Examples of suitable peracids that may be used in the 
process of the present invention are m 
chloroperbenzoic acid, monoperphthalic acid, per 
acetic acid, performic acid, per benzoic acid, per malic 
acid, trifluoroperacetic acid, hydrogen peroxide. Suit 
able alkali metals include lithium, sodium and potas 
sium. The proton donor may be any lower aliphatic al 
cohol or an arylalkanol such as l-methoxy-2-propanol, 
methanol, ethanol, isopropanol, benzyl alcohol, etc. 
The following examples illustrate the preparation of 

representative compounds using the process of the 
present invention. 

EXAMPLE 

1,3,4,6,7, 1 lb-Hexahydro-9,10-Dimethoxy-2H 
Benzoa Quinalizine 5-Oxide Hydrochloride 
The compound 1,3,4,6,7,1 lb-hexahydro-9,10 

dimethoxy-2H-benzo(aquinolizine (R. Child and F. 
Lee Pyman, JCS 36 (1931)) (5 g. 2.07 X 10 moles) 
in MeOH (40 ml) is treated, dropwise, at -10°C. with 
ethereal monoperphthalic acid solution (38 ml., 0.65 
molar, 2.47 x 10 moles) and the resultant solution is 
stored at 0°C. overnight. Excess 10% NaOH solution is 
added which results in formation of two layers. The 
upper ethereal layer is washed with water and dis 
carded. The aqueous layer is extracted with CHCla 
three times. The extracts are washed with brine, dried 
(K2CO3) and stripped. The residue, a pale green oil is 
treated in tetrahydrofuran with a slight excess of iso 
propanolic hydrogen chloride to give a crystalline pre 
cipitate of the product. Recrystallization from chloro 
form-acetone provides 4.5 g. of the titled product, m.p. 
205-212°C. decomposition. 

Analysis: Calculated for CHNO HCl: C, 60.09; 
H, 7.40;N, 4.67; C1, 11.83 

Found: C, 59.84; H, 7.26; N, 4.65, Cl, 1.82 
EXAMPLE 2 

1,2,3,5,6,10b-Hexahydro-8,9-Dimethoxypyrrolo[2,1- 
a Isoquinoline-4-Oxide, Hydrochloride 
Using the method of Example 1, 1,2,3,5,6,10b 

hexahydro-8,9-dimethoxypyrrolo2, 1-alisoquinoline 
R. Child and F. Lee Pyman, JCS 36 (1931) is con 
verted to the title compound, m.p. 188.5-192°C. de 
composition. 

Analysis: Calculated for CHNO HCl: C, 58.84; 
H, 7.05; N, 4,90; C1, 12.4 

Found: C, 58.93; H, 7.07; N, 5.14; Cl, 12.45 
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4 
EXAMPLE 3 

1,2,3,4,5,6,7,8-Octahydro-10, 1 1-Dimethoxy-3- 
Benzazecine Hydrochloride 
The compound prepared in Example l (2 g., 7.6 X 

108 moles) in THF (20 ml.) is added to a stirred solu 
tion of NH3 (500 ml.) containing l-methoxy-2- 
propanol (3 ml., 3 X 10 moles) Lithium (260 mg., 3.7 
X 10' moles) is added portionwise and the deep blue 
solution vigorously during a further 6 minutes after 
completion of the addition. Excess lithium is decom 
posed by water and the reaction mixture diluted cau 
tiously with warm water. The product isolated by 
CHCl extraction is purified by filtration in ether 
through a short column of Woelm AlO Grade I basic. 
The hydrochloride is obtained by addition of iso 
propanolic hydrogen chloride to the eluate and recrys 
tallized from acetonehexane to give 1.2 g of the title 
compound, m.p. 125-126°C. identical with an authen 
tic sample J. P. Yardley, R. W. Rees and H. Smith, J. 
Med. Chenn., 10, 1088 (1967). 

EXAMPLE 4 

Using the compound of Example 1 as a starting mate 
rial, Example 3 was repeated except that the 1 
methoxy-2-propanol was omitted and the reaction time 
is reduced from 6 minutes to 2,2 minutes. There is ob 
tained after dilution with warm water and CHCl ex 
traction a crystalline residue, m.p. 135-143°C. shown 
by glo. to be a mixture of two major components. Col 
umn silicone (Floro) QF-1 linear program 180°-250, 
5 minutes at 180, then at 8/min. 59% mixture reten 
tion time after 4.6 minutes and 14 minutes 36% mix 
ture (N-OH compound). Mass spectograph indicates a 
mixture with molecular ions at 249 (title compound of 
Example 3) and 265 

N -- - - M - - - - - - - 

ON-oh compound of Example 3. 

EXAMPLE 5 

2,3,4,5,6,7-Hexahydro-9,10-Dimethoxy-1H-3- 
Benzazonine Hydrochloride 
Using the method of Example 3, 1,2,3,5,6,10b 

hexahydro-8,9-dimethoxypyrrolo2, 1-allisoquinoline 
3-oxide is converted to the title compound. Identity is 
established by comparison with an authentic sample J. 
P. Yardley et al. J. Med. Chem., 10, 1088 (1967). The 
starting N-oxide was prepared in accordance with the 
procedure of Example 1. 

EXAMPLE 6 

l',2'-Secoenetine 
Benzyloxycarbonylemetine J. P. Yardley et al. J. 

Med. Chem., 10, 1088 (1967) 14.3 g (2.32 X 102 
moles) in methanol (60 ml.) is treated, dropwise, at 
-10°C. with 58.5 ml. ethereal monoperphthalic acid 
(0.585 molar 3.5 x 10 moles) and the mixture is kept 
at 0°-5°C. overnight. This mixture is basified strongly 
with 10% aqueous NaOH solution and extracted with 
CHCl (five times). The CHCl extracts are washed 
with brine, dried (KCo) and evaporated to give the 
crude oily N-oxide (12 g). The oily N-oxide (5 g., 7.7 
X 10 moles) is placed in tetrahydrofuran (25 ml.) and 
added to NHa ( 1.5 L) containing 1-methoxy-2- 
propanol (4.8 ml., 419 X 10 moles). Lithium (260 
mg., 3.7 x 10' moles) is added portionwise to a per 
manent blue coloration. Acetic acid (2.22 g., 2.1 ml. 



3,856,795 
S 

3.5 x 10' moles) is added and the solution again ti 
trated to a permanent blue coloration. 200 mg. of lith 
ium is added, after 6 minutes the reaction mixture is di 
luted with hot water and extracted with CHCla. The 
chloroform extracts are washed with brine, dried (Na 5 
SO) and the stripped residue in ether is charcoaled 
(Norite) and treated with an excess of isopropanolic 
hydrogen chloride. The precipitate crystallizes from ac 
etone to give 3.g. l',2'-secoemetinehydrochloride, m.p. 
234°-237°C. 
Conversion of a portion to the bis hydroiodide (cf. J. 

P. Yardley et al., J. Med Chem., 10, 1088 (1967) con 
firmed its identity. 

EXAMPLE 7 

N-Allyl trans Decahydroquinoline Hydrochloride 
Trans decahydroquinoline (20 g., 1.44 x 10 

moles), allyl chloride (16 ml., 1.96 X 10 moles), tri 
ethylamine (18 ml., 1.96 X 10 moles) and acetonitrile 
(200 ml.) are stirred at room temperature under nitro- 20 
gen overnight. The reaction mixture is evaporated in 
vacuo and the residue distributed between ether and 
saturated NaHCO3 solution. The ether layer is washed 
with water (twice), brine, and dried (Na2SO4). The 
product is filtered in ether through a Woelm Al...O. 25 
(Grade I basic) column and eluted with the same so 
vent. Treatment of the eluate with an excess of iso 
propanolic hydrogen chloride and recrystallization of 
the precipitate from acetone-hexane gives 14 g. of the 
title compound m.p. 133-135°C. 

Analysis: Calculated for C12H22NCl: C, 66.79; H, 
10.28; N, 6.49; C1, 16.43 

Found: C, 66.71; H, 10.16; N, 6.45, Cl, 16.15 
The free base (clear oil) is regenerated from 8 g. of 

the hydrochloride by treatment with aqueous KCO 
solution extraction into ether, washing with brine and 
drying (Na2SO4). NMR (CDCl3) shows a complex vi 
nylic resonance (3H) in the range 4.9-6.35 ppm. 
The N-allyl trans decahydroquinoline (5.0 g., 2.8 X 

10 moles) is placed in methanol (25 ml.) and is 40 
treated, dropwise at -20°C. during 1 hour with 94 ml. 
0.65N monoperphthalic acid solution in ether (3.05 x 
10 moles). After one further hour during which the 
reaction mixture is allowed to warm to room tempera 
ture, excess acqueous 10% NaOH is added. The ether 
layer is separated, washed with water, and discarded. 
The combined aqueous layers are extracted (three 
times) with CHCl, washed with brine, dried (Na2SO4) 
and stripped at 20°C. to give N-allyl trans dodecahy 
droquinoline N-oxide, a solid crystalline product (4.5 
g.). The NMR shows a complex vinylic resonance (3H) 
in the range 5.2-6.5 ppm. 

EXAMPLE 8 
55 

N-allyl decahydroquinoline N-oxide (2.0 g., 1 x 10 
moles) prepared in accordance with the procedure of 
Example 7 is placed in NH (1 L) containing 1 
methoxy-2-propanol, 4 ml. (4 X 10 moles), is treated 
with lithium (360 mg., 5.2 x 10' moles) following by 60 
a further 6 ml. (6 x 10 moles) of the alcohol. This 
mixture is stirred until white (ca. 20 minutes), then di 
luted with hot water and extracted with CHCl (twice), 
washed with brine, dried (Na2SO4) and stripped; the 
residue is filtered in ether through Woelm AlO (10 g.) 65 
and eluted with ether to give trans decahydroquinoline 
(1 g.), m.p. 45-47°C. (70% yield) identical with an au 
thentic sample. 
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EXAMPLE 9 

1,2,3,4,5,6-Hexahydro-60,8,1 1-Trimethyl-2,6- 
Methano-3-Benzazocine 

Dl-1,2,3,4,5,6-Hexahydro-cis-6,11-dimethyl-3-(3- 
methyl-2-butenyl)-2,6-methnano-3-benzazocine-8- 
methanol (700 mg., 2.34 X 108 moles) is placed in 
methanol (7 ml.) and stirred at -20°C. during the drop 
wise addition of ethereal monoperphthalic acid (6 ml., 
0.46 molar, 2.76 X 10 moles). The mixture is stirred 
for a further 3 hours during which time the reaction 
mixture is allowed to attain room temperature. The 
mixture is then basified with 10% NaOH solution, 
washed with ether and the ether layer, after a water 
backwash, discarded. The aqueous layers are extracted 
(thrice), the organic layers washed with brine, filtered 
to clarify the solution and stripped to give a residue of 
the crude N-oxide (600 mg.). 
The crude product (500 mg.) in THF (30 ml.) is 

added to a freshly distilled NH (180 ml.), treated with 
l-methoxy-2-propanol, followed by an excess of lith 
ium. After 8 minutes the mixture is diluted with hot 
water and extracted with CHCl (twice). The organic 
layer is washed with brine, stripped and filtered in ether 
through a column of Woelm AlO3. Elution with ether 
afforded 200 mg. colorless oil homogeneous by thin 
layer chromatography (tle) (SiO, system CHCla 
saturated NH) and R identical with that of 1,2,3,4,5,- 
6-hexahydro-60,8,1 1-trimethyl-2,6-methano-3- 
benzazocine prepared by an alternative route. The 
crystalline hydrochlorine m.p. 231-232C. was identi 
cal with an authentic sample by mixed m.p., IR, Mass 
spectograph and NMR. 

y 

EXAMPLE 10 

from Trans-2-o-(4- 
Methyl-1-Piperazinyl) Benzyl Cyclohexanol 
Trans-2-cy-(4-methyl-l-piperazinyl)benzl)cyclohex 

arol (4.0g., 1.39 X 10 moles) in THF (60 ml.) is 
added at 0°-5°C to a solution of monochloroperbenzoic 
acid (85%, 5.7 g., 2.8 x 10 moles) during 10 minutes 
and the solution stored at 5°C. overnight. The reaction 
mixture is filtered througha Woelm basic AlO column 
(Grade I) built in CHCl and eluted with chloroform 
methanol (3:1) to give 4.5 g. of white solid (mass spec 
trum shows an M*-- ion at 321 for a bis N-oxide), 4.4 
g. of the above product as a vigorously stirred suspen 
sion in THF (40 ml.)-liquid ammonia (1 liter) is 
treated with excess lithium (230 mg., 3.3 x 10' 
moles). The mixture is quenched with acetone 30 sec 
onds after the appearance of a uniform blue color. Sol 
vent is removed on the steam bath and the residue acid 
ified with an ice-hydrochloric acid mixture. A crystal 
line solid separates at this stage and is extracted into 
ether. The ether phase is washed with water, brine and 
dried (Na2SO4). The residue crystallizes from pentane 
to give 2.0 g. trans 2-benzylcyclohexanol, m.p. 77°C. 
(lit. 77, P. B. Russell, J. Chem. Soc., 1771, 1951). 
Found C, 81,67; H, 9.76. CHO requires: C, 82.06; 
H, 9.54% 

EXAMPLE 1.1 

1,2,4,5,6,7,8,9-Octahydro-3H-Azecino (5,4-b) Indole 
Using the methods of Examples 1 and 3, 1,2,3,4,6,7,- 

12, 12b-octahydroindolo-(2,3-a) quinolizine was con 
verted to the title product. 
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EXAMPLE 12 

When the following tertiary amines are employed in 
the process of the present invention in Examples 1 and 
3. 

dimethyl allyl amine 
dihydroxyethyl allylamine 
dimethyl benzyl amine 

. N-allyl piperidine 

. N-propargyl morpholine 

... diphenyl allyl amine 
dipropyl benzyl amine 

. N-benzyl-2,3,6,7-tetrahydro-1H-azepine 
9. N-methyl,N-3-pentenyl)-benzylamine 
10. N-benzyl,N-methyl-3,6-decadienylamine 

the following corresponding secondary amines are pro 
duced: 

1. dimethyl amine 
... dihydroxyethyl amine 
... dimethyl amine 
... piperidine 
... morpholine 
... diphenyl amine 
dipropyl amine 
2,3,6,7-tetrahydro-1H-azepine 

. N-methyl-3-pentenylamine 
l0. N-methyl-3,6-decadienylamine 
The secondary amines of the present invention are 

useful intermediates in the preparation of pharmaco 
logically active compounds, such as tertiary amines. 
For example, the compound of Example 6 has been re 
ported to have amebicidal activity J. P. Yardley, R. W. 
Rees and H. Smith, J. Med. Chem., 10, 1088 (1967). 
The benzazocines and benzazonines described herein 
belong to a class of compounds that exhibit diuretic ac 
tivity and central nervous system depressant activity. 
One of the advantages of the process of the present 

invention is that it affords a simple and convenient 
method of cleavage of allylic tertiary amines. The pre 
vious claim in the literature by Clemo et al. J. Chem. 
Soc., 661 (1948) for allyl amine cleavage in strych 
nine and strychnidine has been disproved by R. Rees et 
al. J. Med. Chem., 10, 624 (1967), while E. M. Perry 
Dissertation Abstracts 16, 1587-1588 (1956), (C.A. 
51, 2532g) reports “The best catalytic method of 
cleaving allylic amines is with a platinum catalyst in 
methyl alcohol solution. Nevertheless, the extent of 
cleavage even by this catalytic method is small since 
hydrogenation of the double bond competes with the 
cleavage reaction; the saturated amine is resistant to 
cleavage by this method.' 
What is claimed is: 
1. A process of converting a tertiary amine of the for 

mula: 
Ri 

wherein R and Rare each a radical selected from the 
class consisting of an alkyl group of 1 through 12 car 
bon atoms, a cycloalkyl group having 4 through 10 ring 
carbon atoms, phenyl, naphthyl and phenyl(lower)al 
kyl; R and R' when joined together form with the N 
atom a member selected from the class consisting of pi 
peridino, pyrrolidino, piperazino, morpholino, hexame 
thylenimino, decahydroquinolino, and 
l,2,3,4,5,6- 
hexahydro-6,11-dimethyl-2,6-methano-3-benzazocino 
8-methanol, said groups defined by R and R being op 
tionally substituted with a member selected from the 
class consisting of hydroxy and (lower)-alkoxy; and R' 
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8 
is a member selected from the group consisting of allyl, 
dimethyl allyl, propargyl and benzyl; to a secondary 
amine of the formula: 

-- - -, -. R 

N 
NI 

/ 
R2 

which comprises reacting said tertiary amine with an 
organic peracid to form the N-oxide of said tertiary 
amine and reacting said N-oxide with an alkali metal in 
the presence of liquid ammonia to form the corre 
sponding secondary amine by cleavage of said R group 
from said tertiary amine, the reaction of said tertiary 
amine with said organic peracid being carried out at a 
temperature between about -40°C. and about +32°C. 

2. A process according to claim 1 wherein said reac 
tion of said N-oxide with said alkali metal in liquid am 
monia is carried out in the presence of a proton donor. 

3. A process according to claim 1 wherein R and R' 
are joined together to form decahydroquinolyl. 

4. A process according to claim 1 wherein said ter 
tiary amine is 1,2,3,4,5,6-hexahydro-6,11-dimethyl-3- 
(3-methyl-2-butenyl)-2,6-methano-3-benzazocine-8- 
methanol. 

5. A process according to claim 1 wherein said ter 
tiary amine is N-allyl dodecahydroquinoline. 

6. A process of converting a tertiary amine of the for 
mula: 

/ A N1 
N N 

X ---(CH), 
2, Zi 

wherein: 
A represents a fused benzene nucleus or fused indole 
nucleus attached through its 2-3 position to the ni 
trogen containing ring; X represents one or more 
substituents selected from the group consisting of 
hydrogen, lower alkyl, lower alkoxy, hydroxy, hy 
droxy (lower) alkyl, lower alkoxy 
isoquinolinylmethyl, 2-acetylisoquinolinylmethyl, 
2-(lower)alkyl-isoquinolinylmethyl; Z or Z are se 
lected from the class consisting of hydrogen and 
(lower)alkyl; n is a number selected from 1 to 2; to 
a secondary amine of the formula: 

(A< NE 
N 
X | --(CH.), 

Z Zl 

which comprises reacting said tertiary amine with an 
organic peracid to form the corresponding N-oxide of 
said tertiary amine, said reaction being carried out be 
tween -40°C. and about 0°C., and reacting said N 
oxide with an alkali metal in the presence of liquid am 
monia to form said secondary amine. 

7. A process according to claim 6 wherein said reac 
tion of said N-oxide with said alkali metal is carried out 
in the presence of a proton donor. 

8. A process according to claim 7 wherein said pro 
ton donor is l-methoxy-2-propanol. 

9. A process according to claim 6 wherein said ter 
tiary amine is benzyloxycarbonylemetine and the sec 
ondary amine obtained is l',2,2'-secoemetine. 
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10. A process which comprises reacting trans-2-a- the presence of liquid ammonia to cleave off 
(4-methyl-1-piperazinyl)benzyl)cyclohexanol with an trans-2-benzylcyclohexanol. 
organic peracid to form an N-oxide of said tertiary 
amine and reacting said N-oxide with an alkali metal in sk :k :k sk sk 
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