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Abstract—Mannich condensation oéxo2,exo6-tricyclo[5.2.1.6-%/decan-8-one with paraformaldehyde and
dimethylamine hydrochloride results in the addition of dimethylaminomethyl fragment at®théo@ to give
the exo9-isomer. The eaction of exo9-dimethylaminomethyexo2,exo6-tricyclo[5.2.1.6-%decan-8-one
with hydroxylamine hydrochloride in alcoholic alkali yields the correspondfiagxime which undergoes
selective rearrangement intexo10-dimethylaminomethyl-9-azexo 2 exo6-tricyclo[5.3.1.6-Gundecan-8-
one by the action of sulfuric acid in acetonitrile.

The interest in selective transformations leading tahe Mannich condensation oéxce2,.exa6-tricyclo-
nitrogen-containing bridged polycyclic systems is[5.2.1.6"%decan-8-onel{ with paraformaldehyde and
stimulated mainly by the fact that a large numberimethylamine hydrochlorideinder the conditions
of biologically active compounds have been founddescribed by us previously for isocamphanone [4].
among such products {B]. Mannich condensation The reaction follows the same pattern: dimethyl-
is one of the methods allowing imduction of aminomethyl fragment adds not at the most substi-
an amino group into polycyclic ketone molecules.tuted methine carbon atom (as in the case of most
This reaction is advantageous due to its high regioalicyclic ketones [9, 10]), but at ther-methylene
and stereoselectivity. Moreover, the resulting aminogroup, namely at the Catom (Scheme 1). The addi-
ketones are highly reactive compounds which can bgon occurs from the spatially more accessildro
brought into further transformations with the goalside. The rate of the reaction is much lower than with
of obtaining versatile products. other alicyclic ketones. Like with isocamphanone,

We previously demonstrated the possibility forthis is the result of thermodynamically unfavorable
transformation of bicyclic Mannich bases into amino-enolization of ketones having a strained bi- or tricyclic
lactams [4, 5],B-diamides [6], tricyclic pyridine skeleton (such enolization gives rise to even stronger
derivatives [7], and also carbocyclic prostaglandinncrease of angular strain). The structure of the
analogs and their precursors [7, 8]. We now report oproduct, exo9-dimethylaminomethyéxo2,exc6-tri-

Scheme 1.
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cyclo[5.2.1.6%decan-8-one hydrochloridellj, was possibility for inramolecular H-bonding between the
established on the basis of the IR altl NMR spe- amino nitrogen atom an@-hydroxyimino group. The
ctra. Aminoketondl shows in the IR spectrum a band Z orientation of the hydroxyimino group ifil also
at 3450 cmt, which is typical of stretching vibrations follows from a considerable downfield shift of the 7-H
of amino group,+bands at 2790, 2750, and 2450'cm signal ¢ 3.07 ppm, br.s) relative to both theorre-

belonging to N—H vibrations, and a band at sponding signal ofl and the 9-H signal. It is known
1745 cmi! due to stretching vibrations of the carbonylthat such a downfield shift is typical of protons which
group. The'H NMR spectrum ofll contained signals 27€ spatially close to hydroxyimino group [11]

at$ 2.97 ppm (6H) from methyl protons at the nitro- Signals from the other bridgehead protons (which also

2 _ appear as broadenged singlets) are_displaced_insignif-
gen atom and 3.26 ppm (br.s) from one of the NGH cantly (see Experimental). Selective formation of

protons. Obviously, the signal from the other protorn_ . .
isomers of amino oximes was also observed for

f thi [ I [ : , ;
?CDtslong?u;:,,f ;g;;_a%%%d 9b|)_/| gilgnglo Igggéasrgn:sManmch bases derived from isocamphanone [4] and

a broadened singlet & 2.92 ppm. In keeping with Vverbanone [5]. N

our previous data [4], the lack of a clearly defined We showed in [11] that under conditions of the
spin-spin coupling between 9-H and 11-H indicatesRitter reaction the hydroxyimino group in strained
restricted rotation about the’cC!* bond. Otherwise, bicyclic oximes smoothly rearranges into lactam
the corresponding vicinal constant would be observefrovided that it is not shielded by methyl substituents.
(~7 Hz). The aminomethyl fragment il, as well According to our previous data [4], the presence of
as in the other Mannich bases described by us pr@&minomethyl group does not affect the rearrangement.
viously, has no conformational freedom because of reatment of oximelll with sulfuric acid in aceto-
formation of a strong intramolecular hydrogen bondnitrile gave the corresponding aminolactaemp10-di-
between the NH group and carbonyl oxygen atommethylaminomethyl-9-azatricyclo[5.3.£:fundecan-
This hydrogen bond fixes the only conformation8-one (V), in contrast to aminooximes with a pinane
where the dihedral angles between the bonds formegkeleton, which undergo partial deamination under
by the 9-H and two 11-H atoms are close to°;90 analogous coritions [5]. The structure of amino-

the result is that the corresponding coupling constant@ctam IV was proved by IR andH NMR spectro-
are very small (<2 Hz). scopy. In the IR spectrum d¥ we observed a band

; 1660 crmit, typical of lactam carbonyl. The most
Furthermore, the 9-H signal appears as a broadendfj 166 ! ; 1 .
singlet, indicatingendo orientation of 9-H. Had the downfield signal in the'H NMR spectrum oflV is

9-H proton been orienteeéxq its vicinal coupling that grom the 10-H :Protonéi 3.67 ppm, m’s‘llo,_l?:
constant with 1-H would be4-5 Hz, and the signals 6.6, “Jig ny = 8.0, “Jip 1 = 2.4 Hz. The positions
would be doublets. Thus we believe it unambiguousl;and multiplicities of signals from the methyl and
proved that the dimethylaminomethyl group on i@ methylene groups attached to nitrogen are almost the

moleculell is orientedexa In the'H NMR spectrum Same as in the spectrum of initial aminooxirtie

of Il we also identified signals from protons in the(see Experimental). The positions of the 1-H, 2-H,

bridgehead positions, 2.40 and 2.43 ppm (1-H, 7-H, and 6-H signals also change only slightly. The 7-H

br.s) ands 1.80 and 1.86 ppm (2-H, 6-H, br.s). signal appears in a stronger field,2.22 ppm (br.s),
Treatment of aminoketont with hydroxylamine ~élative to the corresponding signal of oxirfie. If

hydrochloride resulted in selective formation ofthe hydroxyimino group inlll had E configuration,

Z-oxime Il . Its structure was established on the basi§-2zalactam would be formed for which the 7-H signal

of the IR and'H NMR spectra. The IR spectrum of Would be the most downfield5(~3.2° ppm).

[l contains no carbonyl band typical of ketoiig Thus the transformations of tricyclic ketonke

but a weak band at 1670 ciis observed, which cor- follow the same chemical and steric general relations

responds to stretching vibrations of the=R bond. as those observed previously for its bicyclic analog,

Also, absorption bands at 950 {D) and 3450 cmt  isocamphanone [4].

(NO—H) were present. ThéH NMR spectrum ofill

contained the following signals, ppm: 2.33 s (6H, EXPERIMENTAL
NMe), 2.55 m (2H, NCH), 2.43 t (9-H,%J = 6.8 Hz).
The multiplicities of the 9-H and NCHisignals oflll The H NMR spectra were recorded on a Tesla

are different from those observed in the spectrum oBS-567 spectrometer operating at 100 MHz. The IR
II, indicating that the aminomethyl substituent inspectra were measured on a UR-20 instrument. The
the former has a conformational freedom: There is nprogress of reactions and the purity of products were
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monitored by GLC on a Chrom-5 chromatograph; exo-10-Dimethylaminomethyl-9-azaexo-2,exe6-
2000x 2-mm glass column packed with Apiezon L tricyclo[5.3.1.0%%decan-8-one (IV). Concentrated
on Chromaton N-AW-DMCS (16200 pm). sulfuric acid, 2 ml, was added dropwise to a mixture
exo-9-Dimethylaminomethyl-exo-2,exo-6-tri-  of 0.45 g (2 mmol) of oximdll and 4 ml of aceto-
cyclo[5.2.1.6'6]decan-8-one (I1). exo2,exo6-Tri-  nitrile while stirring on a cold water bath (1@).
cyclo[5.2.1.6%decan-8-one, 2.3 g (15 mmol), was The mixture was stirred for 4 days at room tempera-
dissolved in 10 ml of ethanol, and 0.69 g (23 mmoljture, carefully poured into a small excess of dilute
of paraformaldehyde and 1.63 g (20 mmol) of di-aqueous sodium hydroxide, and extracted with chloro-
methylamine hydrochloride were added. The mixturdorm. The extract was dried over bBO,, the solvent
was refluxed until the reaction was complet®% h, was distilled off, and the semicrystalline residue was
GLC monitoring). Evaporation of the solution gave purified by reprecipitation with ether from anhydrous
3.2 g (86%) of aminoketone hydrochloritlecontain- alcohol. Yield 0.34 g (76%). mp 14445°C. IR spec-
ing a small amount of unreacted dimethylaminetrum, v, cn™: 3430 (NH); 2970, 2940, 2870, 2830
hydrochloride. The resulting Mannich base wasC-H); 1660 (G=0). 'H NMR spectrum (CDG)), 8,

purified by recrystallization from chloroform where ppm: 5.80 br.d (1H, NH), 3.67 m (1H, 10-BJ, ;,=
the product is satisfactorily soluble on heating whileg ¢ |, 33,0 it = 8.0 Hz,3)yy ; = 2.4 Hz) 260 m

the impurity is almost insoluble. The chloroform

solution was filtered while hot and was left to stand(72:’ 122-1H6)’b26291|?| [61H|_’| 3'\\]‘((:5)3]’2242'2_' br.; é;Hd
for crystallization. Aminoketond! purified in such '~ ), 2. F. 2( b YL10 T oA 2), 2.

a way had mp 20808°C. Yield 3.08 g (83%). IR (1H, synll-H, °J = 9.8 Hz), 1.881.98 m (3H),
spectrum, v, cm: 345Q (NH); 2970, 2875, 2850 1.80 br.s and 1.74 br.s (1H each, 2-H and 6-H),
(CH): 2790, 2750, 2450NH); 1745 (G=0). 'H NMR ~ 1-12-1.58 m (4H).

spectrum (CROD), §, ppm: ~3.33 br.s (1H, 11-H,
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