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There are a number of gencral methods for the dealkylation
of tert:ary amines described in the literature. The classical
von Braun reaction? using cyanogen bromide is the most
frequently used The use of alkyl carbonochloridates®** has
often keen found to complement cvanogen bromide. Several
other reagents such as azidocarboxylic esters, nitrous acid,
and potassium chromate have also been described® and
amine oxides heve been shown to degrade to amides (Polon-
ovsky reaction”) when treated with acid anhydrides.
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In the course of our studies on the total synthesis of mor-
phinans and benzomorphans, it was often desirable to have
an alternative method for the dealkylation of tertiary amines
which did not require protection of functional groups such as
hydroxy and primary or secondary amine and which would
not involve quaternary ammonium intermediates associated
with the von Braun reaction. The latter often leads to unde-
sirable reaction pathways, particularly in the case of sub-
stituted tetrahydropyridines as shown in Scheme A.
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Our attention focused on an iron(Il) ion-catalyzed rear-
rangement® of amine oxides to aldehydes and secondary
amines involving the amminium radical ion intermediate

>N and the Fe*®/Fe*? redox system. Although this reac-

tion has been known for a number of years, it has not found
synthetic application apart from several examples in which
reactive intermediates are captured intramolecularly to give
cyclization products™*®!!,

We now describe a simple, one-pot method for the dealkyl-
ation of tertiary amines under mild, virtually neutral reaction
conditions based on the iron(Il) ion-catalyzed rearrange-
ment of amine oxides as illustrated in Scheme B.
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Table. Dealkylation of Tertiary Amines 1 by Iron(11)Chioride-Catalyzed Rearrangement of Amine Oxides 2 (Scheme B)
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Molecular Formula®
or Lit. Data

m.p. ["C]or
b.p. {'Cljton

Characterized as C,,H,4NO,
cyclobutane- (329.5)
carboxamide:

190-200°/0.3

Cyal1,sNO - C,H,0,
(403 4)

Oxalate salt:
1621637

Characterized as Cyet 5 NO; - 025 5-C,1,0H

cyvclopropane- (314.4)

carboxamide:

108110

2082117 214 217°Y7

b

142 1437 C,H,xCIN;0,
(271.7)

176 182°9/760 178184760

Satisfuctory microanalyses obtained: C +0.35, H £ 0.33, Cl +0.20, N 4 0.41,

Viscm}s oil isolated by chromatography on silica gel: identicat with an authentic sample'®.

Rcaptmn at room temperature because of poor solubility of intermediate 2. Product isolated by chromatography on deactivated silica gel
eluting with dichloromethane/methanol/ammonia and recrystallized from dichloromethane/n-pentane; m.p. 142.-143°C.
Benzaldehyde (4g) isolated by partitioning the reaction mixture between cther and aqueous hydrochloric acid. The organic layer is washed

with sodium hydrogen carbonate solution, dried, and distilled to give 4g.
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The method is particularly suitable for the dealkylation of
substituted piperidines. benzomorphans, and morphinans
and is also useful for the open-chain nitrogen compounds as
shown in the Table.

The method consists of the addition of m-chloroperbenzoic
acid to a solution of the amine!? 1 in dichloromethane fol-
lowed by addition with stirring of a catalytic amount of
iron(Il) chloride as a molar aqueous solution. The reaction is
monitored by T.L.C. or H.P.L.C. and the secondary amine 3
isolated by standard procedures. In certain cases, strong
complexation of iron ions to the amine requires additional
attention. Thus, in the course of isolation of 3a and 3b, we
have added an excess of ethylenediamine; others have shown
that hydrogen sulfide can serve the same purpose®.

A variety of functional groups (ketone, aniline, allylamine,
alcohol) have been shown to be compatible with the reaction
conditions. Compounds 1a and 1b are particularly sensitive
to cyanogen bromide and alkyl carbonochloridates, giving
the ring-opened products as shown in Scheme A.

It has been shown® that the other product of this reaction is
the aldehyde 4 as shown in Scheme B. Since our efforts, with
one exception [benzylpiperidine (1 g) — benzaldehyde
(4 )], were directed toward isolation of secondary amines 3,
a potential for the synthesis of aldehydes 4, as indicated in
Scheme C, remains to be investigated.
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The yields shown in the Table were not optimized. We have
attempted to maximize the yield only in the case of the de-
methylation of commercially available (+)-octahydroiso-
quinoline (1a)"? because the nor-product 3a is an intermedi-
ate in the total synthesis of 3,14-dihydroxymorphinans'®.

The method appears to be unsuitable for the dealkylation of
aromatic tertiary amines as both N,N-dimethylaniline and
N,N-dimethyl-p-toluidine failed to give the corresponding
monomethyl products in practical yields.

1-(4-Methoxybenzyl)-1,2.3,4,5,6,7,8-octahydroisoquinoline (3a);
Typical Procedure:

To a cooled (ice/salt) stirred solution of 1-(4-methoxybenzyl)-2-
methyl-1,2,3,4,5,6,7,8-octahydroisoquinoline (ta; 2.71 g, 10 mmol)
indichloromethane (10 m1)is added in small portions over a period of
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10 min m-chloroperbenzoic acid (2.0 g, 85 % purity, 10 mmol). The
mixture is stirred for 20 min and then treated with iron (I1) chloride
0.7 m] of 1 molar solution in water). Stirring and cooling are con-
tinued for 1 h and then stirring continued for 2 h at room tempera-
wre. Ethylenediamine (600 mg), sodium hydroxide (10 ml of 2
normal solution), and petroleum ether (20 ml) are added and, after
vigorous shaking, the layers are separated. The aqueous layer is ex-
tracted with 1:3 ether/petroleum ether (2 x 60 ml), the combined
extracts are dried with potassium carbonate, filtered, and concen-
trated in vacuo to give crude 3a. The latter is characterized as its
cyclobutanecarboxamide by treatment with cyclobutanecarboxylic
acid chloride (900 mg, 8 mmol) and tricthylamine (1.0 g). The mix-
ture is washed successively with water, dilute hydrochloric acid, and
dilute sodium hydroxide. Drying and evaporation of the solvent
gives 2-cyclobutanoyl-1-(4-methoxybenzyl)-1,2,3,4,5,6,7,8-0c1a-
hydroisoquinoline as  an  oil;  vield: 22g (65%); b.p.
190--200"C/0.3 torr

C,,H0NO, cale. C77.84 H 8.61 N 413

(339.5; found  77.58 8.69 4.38

(—)-14-Hydroxy-3-methoxymorphinan(3d); Typical Procedure:

To a suspension of (—)-N-cyclobutylmethyl-14-hydroxy-3-me-
thoxy-morphinan hydrochloride (1d; 3.78 g. 10 mmol) in dichloro-
methane (20 mly is added 4 normal sodium hydroxide solution
(2.5 m!, 10 mmol) and the mixture stirred until all the solid has dis-
solved. The solution is cooled to 0°C and treated with m-
chloroperbenzoic acid (2.0 g, 85%, 10 mmol) in several portions,
followed by a 1 normal agueous solution of iron(11) chloride (4 ml).
Stirring is continued at — 10 to 0°C for 7h. The mixture is then
treated with a solution of 5 molar hydrechloric acid (20 ml) and the
dichloromethanc removed in vacuo. The aqueous residue is ex-
tracted twice with diethyl cther to remove m-chlorobenzoic acid,
basified with sodium hydroxide, and then extracted twice with di-
chloromethanc. The extract is dried and concentrated in vacuo to
give an oil which is dissolved in methanol and treated with L-tartaric
acid (1.6 g). The resultant solid product is isolated by suction to give
the 1-tartarate salt of 3d; yield: 3.39 g (80%); m.p. 208-211°C
(Ref. '™, m.p. 214-217°C).
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[f the amine is supplied as an inorganic salt it can be used s such,
A slurry of the salt in dichloromethane is first treated with an
equivalent of 4 normal sodium hydroxide.
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Errata and Addenda 1985

K. Matsumoto, A. Sera, T. Uchida, Synthesis 1985 (1). 1-26:
The structure of the second product in Table 16 (p.18) should be:

il ot
C6H5'_C—CH3—CH2—‘N\
CH3

Y. Vo Quang, D. Carniato, L. Vo Quang, F.Le Goffic, Synthesis
1985 (1), 62-64:

The substituents R for the compounds 2-4b and ¢ (p. 63) should be
C¢Hs—CH,—0—CO— and C,H s—0—CO—, respectively.

K_.N. Mehrotra, 1.S. Singh, J. Roy, Synthesis 1985 (1), 81-83:
In the Table (p. 82), the . R. assignment (C=0) should read (C=C)
for all products.

J.M. Aizpurua, C. Palomo, Synthesis 1985 (2), 206-207:

The following paragraph should be added:

The procedure described is a specific adaption of Roesky’s method
[H.W. Roesky, H.H. Gieve, Z. Naturforsch. [b] 25, 773 (1970)].
The authors regret the omission of this acknowledgement in the
above communication.

E.V. Dehmlow, E. Kunesch, Synthesis 1985 (3), 320-321:
The first formula scheme (p. 320) should be:

R?2  COOR! ®. 6 _
N/ (n-C4Hg)y P¥ Br+, 170-200°C
/C\ + n-Cy7H—COOH
RY X
1 2
Rz\ /H
/C + CO, + n-C17H35—COOR’
AN
RY X
3 4

X =(:00CsHs ,COOCH; ,CO—CHa ~CN

R.J.K. Taylor, Synthesis 1985 (4), 364--392:
The heading for the experimental procedure on p.379 should be:
2-Benzyl-3-n-butylcyclopentanone (23)°%:

A. Cagcaval, Synthesis 1985 (4), 428-429:
The structure of product 5 (p.428) should be:

cl
0.0
cl 7 No;
R}

Y. Sanemitsu, Synthesis 1985 (4), 429-430:
The structure of compound 2 (p. 429) should be:

X
CyH50 N=C=S
2

]54. Lapatsanis, G. Milias, S. Paraskewas, Synthesis 1985 (5), 513 -
15
The structure of compound 2 should be:

CsHs\
/C: N—NH-
CeHs

2

T. Eicher, R. Rohde, Synthesis 1985 (6/ 7). 619-625:

The heading for the last experimental procedure on p. 621 should be:
endo/ exo0-6a-Dimethylamino-6-0xo-4,5-diphenyl-2 a,6,6a,7-
tetrahydro-7H-cyclobuta[ b]pyrrolizin (endo/exo0-3d):

The heading for the 3rd experimental procedure on p. 624 (left-hand

column) should be:

1la-Dimethylamino—1,2-diphenyl-3-oxo-5,6,l 1,11a-tetrahydro-3H-
pyrrolo[2,1-b] [3]benzazepin (17):

Xue-Ping Gu, I. Ikeda, M. Okahara, Synthesis 1985 (6/7). 649--651:
The structure of product 1g (p. 650) should be:

1g - HgC-(;,H—CHf-OH (—2g)
OH

I. Yamamoto, K. Fukui, S.Yamamoto, K.Ohta, K. Matsuzaki.
Synthesis 1985 (6/7), 686-688:
The structure of compounds 3e, f should be:

CH,—CH;—C=N
/
R‘—N\
NH—(I:l—CgHg

3e.f

1. Monkovic, H. Wong, C. Bachand, Synthesis 1985 (8), 770-773:
Reference 9 (p. 772) should be:

9Scherer, C.A., Dorschel, C.A., Cook,J.M., Le Quesne, P.W.
J.Org.Chem. 1972, 37, 1083.

A. Cornelis, P. Laszlo, Synthesis 1985 (10), 909-918:
Footnotes a and b of Table 10 (p. 916) should be:

4 5-Methyl-2-nitro product.

b 3_Hydroxy-4-nitro product.

Abstract 7192, Synthesis 1985 (11), 1079:
The structure of product 3 should be:

OCH3
2
R C//0
AN
CyH_L.O—(I:‘ I<I:| OCHs
N
3

D. Moderhack, Synthesis 1985 (12), 1083-1096:
The abbreviated name of compound 23 (p.1087) should read 3-
amino-4-imino-2-azetine.

S.M. Fahmy, R. M. Mohareb, Synthesis 1985 (12). 11351137
The heading for the last experimental procedure on p. 1136 should
be:

3-Amino-N >-(2-aminophenyl)-2-cyano-2-pentenediamide (15):

F. Fiilop, G. Bernath, Synthesis 1985 (12), 1148--1149:

"tl;he heading for the first experimental procedure on p. 1148 should
¢:

2-Substituted-1,2,3,4,5,6,7,8-octahydroquinazolines (3); General Pro-

cedure:
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