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Abstract—A series of 1.5-dinitro-3-azabicyclo[3.3.1]non-6-enes was prepared by reduction of 1-R-2,4- and
1-R-3,5-dinitrobenzenes with potassium borohydride followed by Mannich reaction with formaldehyde and
amino acids. The molecular structure of (6-bromo-1,5-dinitro-3-azabicyclo[3.3.1]non-6-en-3-yl)aodic

was studied by X-ray diffraction analysis. The mechanism of decomposition under electron impact was
determined for (7-methoxy-1,5-dinitro-3-azabicyclo[3.3.1]Jnon-6-en-3-yl)acatiid.

Azaanalogs of bicyclo[3.3.1]nonane are known totion was performed without isolation of the hydride
possess biological activiti2]. On the otherhand the diadducts from the reactiomixture. The target
amino acids as necessary components of the livingroducts were obtained at adding double excess of
body also are interesting physiologically activeformaldehyde and glycine (molar ratio afi-nitro-
substances. Among their synthetic derivatives werdenzeneCH,O-amino acid 1:4:2). Thefurther
found compounds with characteristics of importantincrease in amount of aminomethylating reagents does
farmaceuticals[3]. In this connection it seemed not result in notable increase in the yield of com-
interesting to prepare derivatives of azabicyclo-poundsl; their yield is lower when the reaction is
[3.3.1]nonane containing in their structure amamd carried out with substituted m-dinitrobenzene dis-
fragments. regarding the character of the substituent.

We formerly synthesized (1,5-dinitro-3-azabicyclo- The structure and composition of compounds
[3.3.1]non-6-en-3-yl)acetic acid starting with hydride obtained was established from IR arfti NMR
complex ofm-dinitrobenzene prepared from the nitro spectra and elemental analyses (Table8)1In the
compound and potassiuborohydride then introduc- IR spectra of compoundga-k (Table 3) are observed
ing it into Mannich reaction with formaldehyde and absorption bands in the region 253300 ¢OH),
aminoacetic acid4]. Similarly from hydrideadducts 2830-2990 (¢C-H aliph.), 1710-1755 ¢C=0),
of 1-R-2,4- and 1-R-3,5-dinitrobenzenes we prepared340-1380 and 1540 1560 cm® (v, and v, NO,).

compoundsla-k (see the Scheme). In analysis of'H NMR spectra (300 MHz) of
The reduction of nitro compounds with KBhvas compoundd (Table3, Fig.1) weregarded piperidine
carried out in a mixture THFwater (1:1 by volume) ring as having chair conformation with no eclipsed
ensuring sufficient solubility of botlreagents. The positions, and thecyclohexene fragment as being
optimum temperature is within 3@0°C range close to planar. In all structures themethylene
providing both fair reduction rate and preventingprotons H are nonequivalent due to dissimilar
decomposition of the arising dipotassium salts oflocalization with respect to the equatorial plane of the
3,5-bis(aci-nitro)cyclohex-1-ene. The aminomethyla-piperidine ring and to the nitro group at @om. The
_— methylene groups protons are coupled with a geminal
Communication 1l see[1]. constant17.5-18,5 Hz. In thespectra of compounds
The study was carried out under financial support of thela-d the signal of each suclproton appears as a
Russian Foundation for Basic Researchgrant doublet of doublets due to the coupling with thé H
no. 97-03-33783), and of the Prograupporting the Lead- proton €J 3.5 Hz). Thesignal of H proton is split
ing Scientific Schoolggrant no. 96-15-97367). into a doublet of doublets or into #iplet. The
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Scheme.
R’ R’ R’
R' KBH, R'  (1)CH,O,R*NH, R'
QH" O,N NO,
O,N NO, O,N . NO,
2K N
1|{3
Ia-o
Rl= CH, RR= H, R= CHCOOH @, R* = Cl, R = H, R = CH,COOH (), R* = Br, R = H, R’

CH,COOH (), R'= OCH,, R*= H, R®*= CH,COOH (), R*'= H, R*'= OCH,, R®*= CH,COOH ), R'=H, R
COOH, R = CH,COOH ), R*= H, R = COOCH, R®°= CH,COOH @), R' = H, R = CONH,, R®
CH,COOH (), R* = H, RF = CON(CH,),, R® = CH,COOH (), R' = H, R = piperidinocarbonyl, R=
CH,COOH (), R' = H, R? = morpholinocarbonyl, R= CH,COOH k), R*= R°= H, R* = CH,CH,COOH (),

R'= R*= H, RR = CH(COOH)CHCOOH (m), R =
H, R

Table 1. Yields, melting points, retentiofactors, ancelemental analyses of compoundso

= CH(COOH)CHCH,COOH ().

R*= H, R®*= CH(COOH)CHCONH, (n), R' = R* =

Found, % Calculated, %
compd. Yield, %| mp, °C Ry Formula

no. C H N C H N

la 38 167-168 | 0.61 | 46.42,| 5.23,| 14.70,| C,H;.N,O, 46.32 | 5.30 | 14.73
46.27 | 5.34 14.70

Ib 23 172-173| 0.67 | 39.48,| 4.00,| 14.00,| C,H,;,CIN,O, | 39.29 | 3.96 | 13.75
39.33 | 3.79 13.89

Ic 36 176-177 0.62 34.60,| 3.66,| 12.10, C,oH1:BrN;Oq 34.31 | 3.46 12.00
34.38 | 3.74 12.12

Id 33 185-186 0.65 43.57,| 5.32,| 14.03, C,HN;O; 43.86 | 5.02 13.95
43.60 | 5.11 14.10

le 26 192-193 | 0.67 | 43.97,| 5.45,| 14.02,| C,H..N.,O, 43.86 | 5.02 | 13.95
43.72 | 5.25 14.12

If 40 219-220 0.43 42.20,| 4.58,| 13.38, CH3N;Oq 41.91 | 4.16 13.33
41.95 | 4.49 13.31

Ig 42 170-171 0.60 43.91,| 4.67,| 12.84, C,HsN;Oq 43.77 | 4.59 12.76
43.89 | 4.66 12.79

lh 30 234-235 0.23 42.61,| 4.93,| 18.05, C,H..N,O; 42.04 | 4.49 17.83
4253 | 4.72 17.98

l 36 169-170 | 0.63 | 48.98,| 5.72,| 15.24,| C.H,N,0O, 48.65 | 5.99 | 15.13
49.24 | 5.89 15.31

l 38 203205| 0.65 | 50.76,| 5.88,| 14.75,| CyH,N,0O, 50.26 | 5.20 | 14.65
50.57 | 5.79 14.80

Ik 48 242-244 | 059 | 47.01,| 5.37,| 14.62,| C,;H,N,O, 46.88 | 5.25 | 14.58
46.96 | 5.32 14.64

Il 53 223-224 0.55 46.18,| 5.42,| 14.85, CHsN;Oq 46.32 | 5.30 14.73
46.55 | 5.31 14.64

Im 28 224-225 0.42 45.00,| 4.65,| 12.70, C,HsN;Oq 43.77 | 4.56 12.77
44.75 | 4.77 12.75

In 19 159-160 | 0.13 | 44.09,| 4.98,| 17.03,| C.H,;N,O, 43.90 | 4.91 | 17.07
43.72 | 4.95 16.89

lo 32 166-167 | 0.46 | 45.25,| 4.93,| 11.96,| C.H,.N,O, 45.48 | 4.99 | 12.24
46.39 | 5.01 12.19
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Table 2. IR spectra, cri, of compoundsla-o

585

Compd. v¢(NO,) v,s(NO,) v(C=0) v(O-H) v(C-H aliph.) Other bands

no.

la 1347 1546 1716 2500-3200 (2836, 2893,2980

Ib 1356, 1377 | 1565 1721 2500-3300 (2867, 2923,2951

Ic 1349, 1374 | 1551 1721 2700-3300 (2859, 2925,2963

Id 1340, 1383 | 1539 1713 2600-3300 (2856, 2927

le 1340, 1373 | 1544 1720 2500-3200 |2836, 2913,2964

If 1340 1535 1708 2700-3400 |2873, 2955

lg 1360, 1381 | 1541 1727 2500-3400 |2856, 2921,2960

Ih 1343 1540 1665, 1702 | 2600-3300 |2852, 2927,2956 | 1633 P(NH,)]; 3365,
3469 v (NH,)]

li 1356, 1377 | 1546, 1593 | 1735 2500-3300 (2845, 2940,2973

lj 1351, 1367 | 1541, 1589 | 1733 2500-3200 (2867, 2947

Ik 1357 1549, 1569 | 1732 2700-3400 (2859, 2922

I 1340 1535 1724 2500-3100 (2877, 2928

Im 1363 1553 1717 2750-3300 (2873, 2937

In 1356 1531 1700 2500-3400 (2867, 2927 1657 B(NH,)]; 3200,
3347, 3443 [ (NH,)]

lo 1363 1547 1719 2500-3400 | 2959

Table 3. '"H NMR spectray, ppm ¢, Hz) (CClL-DMSO+,) of compoundsla-k

compd. H2 H2 He H2 H® (H") He H?
no.

la 3.27 d 3.02 d 331 d 297 d 571 m 2.77 m 2.70 m
(11.2) (11.1) (11.1) (11.2)

b 3.25 d 3.15 d 3.36 d 3.03d 6.22 d.d 2.99 d.d 2.83 d.d
(11.2) (11.1) (11.1) (11.2) (4.6, 3.5) (18.3, 3.5) | (18.3, 4.6)

Ic 3.20 d 3.11 d 3.36 d 3.04 d 6.41 d.d 2.96 d.d 2.79 d.d
(11.2) (10.5) (10.5) (11.2) (4.6, 3.6) (18.4, 3.6) | (18.4, 4.6)

Id 3.27 d 3.03 d 3.35 d 2.96 d 495 t 2.86 d.d 2.75 d.d
(11.1) (11.1) (11.1) (11.1) (3.38) (17.7, 2.6) | (17.7, 3.9)

le 3.05 d 3.00 d 3.34 d 3.01d 5.00 s 2.83 d 2.72 d
(11.1) (11.1) (11.2) (11.2) (17.7) (17.7)

If 3.20 d 3.14 d 3.37 d 3.07 d 6.96 s 2.98 d 2.86 d
(10.5) (10.5) (10.5) (10.5) (18.4) (18.4)

Ig 321 d 3.17 d 3.37 d 3.08 d 7.03 s 3.00d 293 d
(11.2) (11.2) (10.5) (10.5) (18.4) (18.4)

lh 3.17 d 3.11 d 3.36 d 3.05 d 6.76 s 2.98 d 2.85 d
(11.2) (11.2) (10.5) (10.7) (18.4) (18.4)

li 3.20 d 3.08 d 343 d 3.03 d 595 s 3.00 d 277 d
(11.2) (11.2) (10.6) (10.6) (18.3) (18.3)

lj 321 d 3.04 d 3.40 d 3.00 d 594 s 2.99 d 2.78 d
(10.5) (10.5) (10.5) (10.5) (18.4) (18.4)

1k 3.22 d 297 d 3.40 d 293 d 6.01 s 3.01d 2.78 d
(10.5) (10.5) (10.5) (10.5) (17.7) (17.7)
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Compd. H? H H* HP COOH R' (R)
no.

la 2.94 d 2.53 d 3.45 d 3.38 d 12.26 s |1.58 s (3H)
(11.2) (11.2) (17.1) (17.1)

Ib 3.15 d 2.78 d 3.52 d 3.47 d 12.32 s -
(11.2) (11.2) (17.1) (17.1)

Ic 3.14 d 2.80 d 3.52 d 3.41 d 12.35 s -
(11.1) (11.1) (17.1) (17.1)

Id 3.12 d 2.56 d 3.46 d 3.37 d 12.28 s |3.53 s (3H)
(11.1) (11.1) (17.7) (17.7)

le 2.75 d 2.63 d 3.49 d 3.37 d 12.23 s |3.59 s (3H)
(11.2) (11.2) (17.7) (17.7)

If 2.81 d 2.73 d 3.47 d 3.36 d 1248 s [12.48 s
(11.8) (11.8) (17.7) (17.7)

Compd H? H? H* HP COOH R' (R)

no.

g 2.81 d 2.75 d 3.46 d 3.35 d 12.29 s |3.76 s (3H)
(11.8) (11.8) (17.7) (17.7)

Ih 2.80 d 2.68 d 3.48 d 3.37 d 12.30 s |7.00 s (1H, NH),
(11.2) (11.2) (17.7) (17.7) 7.45 s (1H, NHY)

l 2.84 d 2.73 d 3.48 d 3.38 d 1235 s [1.12 t (3H, CH),
(11.2) (11.2) (17.7) (17.7) 3.44 q (2H, CH, 7.2)

lj 2.85 d 2.73 d 3.46 d 3.36 d 12.33 s |1.54 m, 1.64 m, 3.51 m
(11.2) (11.2) (17.7) (17.7)

Ik 2.86 d 2.73 d 3.43 d 3.35 d 1232 s [3.58 m
(11.2) (11.2) (17.7) (17.7)

abnormal chemical shift ot this proton in the spectrunresulting in the downfield shift of the corresponding
of compoundld (5 4.95 ppm) is probably caused by doublet as compared with its position in the spectra
the additional screening by a methyl group fixedof compoundse-k. As in the same plane should be
in a syn-configuration. In the spectra of compoundgocated two carbon and two oxygen atoms we believe
le-k the constant8J, ¢ are apparentlgmall, ancthus  that the carboxymethyl group at the nitrogen atom in
the signal of H proton is observed as a slightly compoundsia-k cannot be present in thendecon-
broadened singlet. Thepfield chemical shift of the figuration. The methylene protons therein become
signal from proton i in the spectrum of compound nonequivalent due to asymmetrical position with
le (5 5.00 ppm) also may be caused by additional ggpect to the @NC* plane, and their signals are split
screening with a methylgroup. The signals of jq doubles by the mutual coupling with the constant

methylene protons in positions 2, 4, and 9 of thez; 174 17 7 Hz Thebroad singlet from the carboxy
piperidine ring appear as three pairs of broadene roup proton is located in the2.2-12.5 ppm region.

doublets from equatorial analial protons {J 10.5- . )

11.5 Hz)since the coupling constants are close to l-ihiapl)smtlon nfhérosmeirj;bﬁéﬁnéin%ﬁ ttﬁggﬁitgg

the resolution limit of the NMR spectrometer. The gr%up ﬁrotons arg nonequivaIeFr)n due to no free rota
I 5 3. 4 [ . i

doublets atd 3.35-3.40 ppmwere assigned to H tion around GN bond because of a hydrogen bond

protons that suffer the strongest anisotropifect b ¢ th ¢
from the doublebond. Thechemical shifts of all the Pe&tween one of these protons and one oxygen of a

doublets are also affected by ttarsion angles of the Nitro groupattached to Ccarbon. Thus theH NMR
nitro groups. Incompoundsla-d the R substituent spectra confirm the structure of compounds syn-

effects a deshielding influence on thed hproton  thesized.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 4 2001
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Fig. 1. 'H NMR spectrum (CGFDMSO-ds) (300 MHz) of (6-bromo-1,5-dinitro-3-azabicyclo[3.3.1]non-6-en-3-yl)acetic algijl

The series of the bicyclo[3.3.1]Jnonanes syn-
thesized was extended by using in the Mannich
condensation of the other amino acidg-&anine,
DL-asparagine, DL-aspartic acid, D,L-glutamic acid).
Thus we synthesized compoundls-o. The struc-
ture thereof also follows from the spectralata
(Tables 2, 4). In thelH NMR spectra of these
compounds the signals of proton End H appear
at 5.8#5.97 ppm {5, ~10 Hz) respectively, and
those from the carboxy group in the regidni.95
12.53 ppm. Aspecific feature of the spectra of com-
poundsIm-o is a double set of signals from °H
proton of the substituent attachedrigrogen. This is
due to the existence of stereoisomers differing in the
position of this proton with respect to the equatorial
plane of the piperidinging. In all conformers are
also different the chemical shifts of “Hprotons
(Table 4). Dot

To prove the structures of bicyclo[3.3.1]nonanes
we also carried out a ray diffraction study of one
among the compounds synthesized, (6-bromo-1,5-di- Fig. 2. Molecular structure of (6-bromo-1,5-dinitro-3-
nitro-3-azabicyclo[3.3.1]non-6-en-3-yl)acetic acld)( azabicyclo[3.3.1]non-6-en-3-yl)acetic acid)

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 4 2001
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Table 4. '"H NMR spectrad, ppm (, Hz) (CClL-DMSO<d,) of compoundsll-o

H7
8
>y
O,N NO,
H,_iorl H
H;” N° "HI
H'-C-X
Hﬁ—:C—Hy
Y
Compd. HZ H? H2 H2 HE H’ HS He
no.
[ 3.07 d 270 d 331 d 2.65 d 592 d 5.98 d.t 2.75 d 2.68 d
(10.2) (10.2) (10.2) (10.2) (10.4) (10.4, 3.1) (16.5) (16.5)
Im 3.18 d 282 d 335 d 272 d 5.87 d 5.97 d.t 3.06 d.d 2.82 d.d
(10.1) (10.1) (10.6), (10.6) (10.0) (10.0, 2.4)| (16.2, 2.4) | (16.2, 2.4)
329 d
(10.6)
In 3.15 d 272 d 335 d 2.65 d 5.87 m 5.96 m 274 d 2.66 d
(10.3) (10.3) (10.6), (10.6) (10.0) (10.0) (16.0) (16.0)
333 d
(10.6)
lo 306 m | 272d | 327 m 3.17 m 597 d 6.06 m 278 d 272 d
(10.2) (10.2) (11.0) (11.0) (10.0) (10.0) (15.0) (15.0)
Compd. H? H? H* HP HY x® \&
no.
[ 2.71 d (10.2)|2.65 d (10.2) 2.85 m 2.36 t (7.0)| 2.36 t (7.0)|] 2.82 m |11.95 s
Im 3.05 d (10.4)|2.65 d (10.4) 3.80 d.d 2.65 d.d 2.39 d.d 12.35 |12.35 s
(8.1, 6.8), (16.0, 6.8) | (16.0, 8.1)
3.71 d.d
(8.1, 6.8)
In 3.09d (11.1)|3.04 d (11.1)| 3.84 t (7.1), | 2.45 d.d 2.36 d.d | 12.53 s |7.26 s, 7.15 s,
3.76 t (8.5) | (15.0, 7.1) | (15.0, 8.5) 6.65 s, 6.60 s
lo 2.90 d (10.6)|2.68 d (10.6) 3.44 d.d 1.91 m 1.80 m 12.17 s |12.17 s, 2.26 t
(10.6, 5.0), (7.2)
3.30 d.d
(10.6, 5.6)

X = H (II), COOH (m-0). ® X = COOH (, m, 0), CONH, (n).

(Fig. 2). Thepiperidine ring incompoundoc is in the
chair conformation. The deviations of atoms’ fdnd
C® from the plane going through all the other atomsbonds respectively [torsion angles®@N'0* and

of the ring amount t0-0.667(5) and 0.759(5A
respectively. Thecyclohexene fragment is isofa
conformation with C deviating from theplane of the

other atoms by 0.770(54. The conformation of the

eight-membered ring €C® is similar to that
observed in analogous compounds-§h The nitro

groups attached to atoms' @nd C have a synclinal

orientation with respect to the *ec® and

e-ct

CSC°N?0° are equal respectively te54.4(5) and
-57.6(5¥]. The nitrogen atom Riis in the trigonal-
pyramidal configuration. Its deviation from ti@ane
going through three atoms linked thereto amounts
to -0.369(5) A [the sum of bond angles equals
341.5(4Y]. The CH,COOH group is in equatorial

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 4 2001
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position [torsional angle ®N3C2C! 166.9(4}] and  characteristic of nitro compounds [8] is relatively
possesses a synclinal orientation with respect teeakly pronounced both at thfarst and thesecond
C?-N°® bond [torsional angle 8N3C'°C!! 64.4(57]. stage of the molecular ions degradation. Relative
The carboxy group is oriented synperiplanar [torsionahntensity of peaks belonging to ions withwvz 271
angle Nccttor 2.8(7y]. [M-NOJ* and 255 M-NO,-NOJ"* in both cases cor-
_ responds t®.1% of thetotal ion current. In thdatter
Compoundic forms a crystal solvate with toluene fragment a hydrogen atom migrates from tiieycle
of 1:1 composition; therewith the solvent is dis- g the remaining oxygen of mitro group. As aresult
ordered by two positions with population density of arises a hydroxy group whoseleavagefrom the
0.5. Thus the data of the X-ray structural analysis ara’ragment M_NO]+ provides a re|ative|y abundant ion
well consistent with the spectrehta. peak withnvz 208 of dienestructure. Thdoss of a

Additional proofs of the structure ozabicyclo- <Oz molecule by the carboxymethyl group givese

nonanes synthesized we obtainigdm the study of Olfezi/na 'gnofp:aé;; ngéielstésa?g i;hfosnusbivﬁ?#ﬁm
fragmentation under electron impact by an example OiSO T?wis fragment pion undergoes a rearrangement
(7-methoxy-1,5-dinitro-3-azabicyclo[3.3rin-6-en- o g its in formation of a N bond between a
3-yl)acetic acid k). Mass spectrum of compourid

- ! carbon in the bicycle and aitrogen. Thus forms an
revealed the low stability of the molecular ion to theNCHZ group that is eliminated. This process is

electron impact I, 1.5%). This fact is apparently  gnergetically feasible to such extent that the resulting
caused by easyupture of the molecular ion in to oy peak offVz 122 is the most abundant in the mass
places: with elimination of a nitro and a carboxy gpectrum of compounte. Note that no elimination of

groups.Therewith in the mass spectrum are observegnethoxy group occurs at the electron impact either in

fairly abundant fragment ions with/'z 255 [M-NO,]"  the first stage or in thefurther stages of the de-
and 256 M-COOH]J" . The nitro-nitrite rearrangement composition of the moleculaions.

QCH, OCH, 7~ OCH, 7~ OCH,
O,N 0 ONO NO,__ON NO, O,N NO,
-NO* —-COOH
N N N N
CH,COOH CH,COOH CH,COOH "CH,
271 (0.1) 301 (L.3) 256 (2.4)
-0 .
| No:
OCH, OCH, OCH, \ OCH, OCH,
HO + —_— © + ONO + = 02N + . +
: -NO’ -NO,
2
N N N h N
CH,COOH CH,COOH CH,COOH CH,COOH CH,COOH
—OH" 225 (0.1) 255 (2.6) 209 (1.2)
OCH, OCH, OCH, OCH, OCH] "
X
-CO, ~CH, Cle —CNH,
y N N N
CH,COOH CH, H
208 (3.7) 164 (1.3) 150 (1.3) 122 (5.9)

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 4 2001



590 SHAKHKEL'DYAN et al.

Table 5. Coordinates X10° and equivalent isotropic 75IR. 'H NMR spectra were registered on spectro-
thermal parametersA{ x 10°) of nonhydrogen atoms in the meter Bruker AC-300mixed solvent CG-DMSO-
structure of (6-bromo-1,5-dinitro-3-azabicyclo[3.3.1]non-d,, internal referenceHMDS. The retention factors

6-en-3-ylacetic acid I€) (R)) were determined on Silufol UV-25glates eluent
toluene-acetone (2:1), development under UV ir-
Atom X y z Ueq radiation or in iodinevapor. Mass spectrum of

compound le was measured on Varian MAT-311

Br' 469(1) | 9180(1) | 6509(1) | 38(1) : -

N 6445(5) | 11354(4) | 7715(4) | 30(1) instrument, ionizing electrons energy 70 eV.

N? 2283(5) | 11764(4) | 5272(3) | 26(1) General procedure of synthesis of 3-®&R'-7-R’-

N°® 1678(4) | 11494(3) | 8682(3) | 21(1) 1,5-dinitro-3-azabicyclo[3.3.1]non-6-enes-¢ta In 10

o' 1120(4) | 14066(3) | 9049(3) | 33(1) ml of THF-water mixture (1:1 by volume) was dis-

o -895(5) | 13461(3) | 10848(3) | 36(1) solved 0.4 mmol of dinitro compound. At cooling

Oj 7371(5) | 12011(5) | 6803(4) | 62(1) with ice water and continuousstirring 1.08 ¢

85 ?ggig igggigig gggig; ‘3‘383 (20 mmol) of KBH, was added within 1015 min,

o 3182(6) | 11297(4) | 4408(3) | 47(1) and_ th'e'stlrrlng was carried out for 15_m|n more

ct 4666(5) | 11033(4) | 7688(4) | 22(1) _malntalnlng the temperature of the reactlon mixture

c2 3427(5) | 11718(4) | 8675(4) | 23(1) in 5-15°C range.After the end of the reduction was
0 :

ct 1342(5) | 11985(4) | 7488(4) | 22(1) added 1.5 ml of cooled 30% aqueous solution of

cs 2559(5) | 11278(4) | 6537(3) | 19(1) formaldehyde (16 mmol) and 8 mmol of an ap-

C® 2303(6) | 9836(4) | 6897(4) | 24(1) propriate amino acid in 50 ml ofvater, then the

c’ 3192(5) | 9089(4) | 7562(4) | 24(1) reaction mixture was acidified wittacetic acid to

c? 4531(6) | 9571(4) | 8019(4) | 27(1) pH 6. The separated precipitate of compoutidd

c® 4431(5) | 11555(4) | 6420(4) 23(1) was filtered off and crystallized from ethanol; with

o 373(5) | 11832(4) | 9749(4) | 25(1) the rest of the reaction products was performed

ch 251(5) | 13240(4) | 9831(4) | 24(1) extraction with several portions of dichloroethane,

Cs(A) | 3108(40) 14135(39) 11491(22) 107(12)  and the solvent was evaporated in a vacuum. The raw
Cs(A) | 4568(26) 14595(21) 10406(18) 84(7) products li, m-o were dissolved in ethanol, the

3

CE(A) 5782(23) 13865(14) 9680(15) 58(4) solution was treated with activatechrbon, filtered,
Cs(A) 7132(21)) 14340(20) 8654(15)  76(5) the filtrate was diluted with a double volume of
C3(A) | 2754(68)| 14657 (49)| 11563 (49)| 189(32) : 4 thenroduct ted out with sod
CI(A) | 3638(38) 13585(16)| 11147(32)| 115(16) ~ Wa'el, and theproduct was safled out With Soditm

Ci(A) | 5044(32)| 14049(28)| 10138(27)| 91(9) chloride. Compound#f, h were crystallized from an
CL(B) 4202 (23)| 15587 (19)| 6354(17) 67(5) acetonedichloroethanemixture, compoundlk from
Ci(B) | 5845(26) 15161(24)| 5785(16) 39(4) a mixture acetoneDMF. Compoundsla-e, g were
Ci(B) 6188(22)| 14762 (10)| 4648(12) 45(3) purified by column chromatography on silica gel
Ci(B) 7897(27)| 14271(17)] 4080(16)] 69(6) (ASKG) (eluent tolueneacetone, 10:1) followed by
Cs(C) | 5133(34) 15181(22)| 5847(23) 55(7) crystallization from ethanol.

C2(C) | 6788(30) 14751(17)| 5311(27) 82(7) L .
c3(C) | 7021(26)| 14383(26) 4173(23) 76(7) Elemental analyses, meltingpoints, retention

factors R), and yields of compounds obtained are

given in Table 1, IR and'H NMR spectra in
The assumed scheme of compoueddegradation Tables 24.

under the electron impact also supports the structure

of the bicyclononanes obtained.

Crystals for the X-ray study were grown by slow
i o _evaporation under isothermal conditions of a solution
Thus the use of amino acids in the Mannichof compound Ic in a mixture toluenracetone (10: 1).
condensation with hydride diadducts ef-dinitro-  crystals of GH,,BrN,Oz-C,Hg (toluene) at 163(2)
benzene provides a possibility togmare new deriv-  k triclinic, a 8.169(4),b 10.654(5),c 11.475(5)A,

atives of 3-azabicyclo[3.3.1]nonane that can be, 78.35(4),p 72.96(4),y 86.13(4), V 935.1(8) A3
interesting as potential biologically active substancescrysta| size’ 0.4 0_4X0_’3 mm, spéc@roup B, Z 2,,

EXPERIMENTAL e 1.571 g cm®, F(000) 452, u= 2.238 mm’.

IR spectra (from a film prepared froacetone solu- The intensities of 3574 reflections (3316 in-
tion) were recorded on spectrophotometer SpecordependentR;,, 0.130) were measured cautomatic
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3-AZABICYCLOI[3.3.1]NONANE DERIVATIVES: IV.

four-circle diffractometer EnraNonius CADA4
(B-filter, MoK, irradiation, 6/26-scanning to @,

50°). The data file obtained was subjected to profile

3.

analysis by procedure [9] that considerably refined

the dataquality.

4.

The structure was solved by the direct method

with the use of software SHELXTL PLURDO]. The

position of hydrogen atoms was geometrically refined g

along “rider” model with a fixedU,;, = nU,, of a

nonhydrogen atom bonded to the givenechydrogen

atom 1 = 1.5 for hydrogen atoms in methylene and g
carboxygroups,n = 1.2 for all the other hydrogen
atoms). In refining the disorderedolvate toluene
molecules we introduced the restrictions for the 7

following bond lengths: C(ARC(Ar) 1.400(9) and
C(Ar)-CH; 1.470(9)A [11]. The refinement by in

anisotropic approximation (307 parameters) for non-
hydrogen atoms by full-matrix least-squares proce-

dure for 3222 reflections was performedRp 0.072
[for 3015 reflections withF>4c(F)], wR, 0.192, S

1.12. The coordinates of nonhydrogen atoms are

presented in Table 5.
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