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Abstract—A number of derivatives of 5-(2-aminoethyl)bicyclo[2.2.1]hept-2-ene-§886 of theendoisomer)

were synthesized by reactions witnitrobenzenesulfonyl chloridep-toluenesulfonyl chloride, benzoyl
chloride, p-nitrobenzoyl chloride, benzyl isocyanatettolyl isocyanate, phenyl isothiocyanate, and endic
anhydride. By reactions of the resulting sulfon- and carboxamides with peroxyphthalic acid gemersitad

from phthalic anhydride and 4@5% hydrogen peroxide the corresponding epoxy derivatives were obtained.
These reactions were not accompanied by heterocyclization into azabrendane derivatives, which is typical
of homologousN-(p-nitrophenylsulfonyl)ende5-aminomethylbicyclo[2.2.1]hept-2-ene.

Pharmacophoric norbornene fragment, as well asf the substituent in the norbornene fragment affects
related norbornane and adamantane moeities, acquitesth spectral parameters and chemical behavior of
a specific importance in molecules of amines, manymine derivatives in reactions with peroxy acids.
of which are used as medicines [1]. Among aminestereochemical features of sulfonamides derived from
containing a norbornene fragment, the most widelyaminesla and Ib determine both the kind and the

known and extensively studied are stereoisomexiz
and endae5-aminomethylbicyclo[2.2.1]hept-2-enda
and Ib (Scheme 1).
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strength of neurotropic (analgetic, anticonvulsant,
antihypoxic, tranquilizing) and antiphlogistic activity.

Homologs of amineda and b were studied very
poorly. A saturated analog df was used as starting
compound for preparation of adenosing receptor
agonists [9]. We expected that variation of the length
of the hydrocarbon chain connecting the amino group
and the bicyclic skeleton should give rise to new
biologically active substances. This assumption was
based, in particular, on the new data on biological
activity of adamantane amino derivatives: separation
of the amino group from the adamantane core by
2-3 methylene units leads to increase of antiviral
activity [10].

In the present work we synthesized derivatives of
amine Il and studied their reactions with peroxy-
phthalic acid. Aminell was synthesized from the
Diels-Alder adduct of cyclopentadiene and acrolein,

In the recent years various derivatives of aminesvhich was obtained under mild conditions of kinetic
la andIlb were synthesized, such as sulfonamides [2]control. The major product was the corresponding
carboxamides [3], urea and thiourea derivatives [4]endo isomer (Il ) [11] (Scheme 2). Aminell
and products of reactions with endic, naphthalic, an#vas synthesized from aldehydé by modified proce-
substituted naphthalic anhydrides [5, 6]. The spectralure [12] via condensation with nitromethane in
parameters [7] and biological activity of these com-alkaline medium, followed by reduction of unsaturated
pounds were studied [8]. It was found that orientatiomitro compoundIV with lithium aluminum hydride.
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The reduction occurred chemoselectively, involvingcarbor-carbon bonds in the two bicyclic fragments.
two of the three possible centers, and target produdthe corresponding band in the IR spectra of the other
Il was obtained in 65/0% yield. compounds is obscured by absorption of the amino
group §NH) and aromatic fragments [14]. Imid&
Scheme 2. is also characterized by the presence in the IR spec-
trum of two carbonyl bands at 1750 and 1700tm
CH = CH—CHO and a band at 3078060 cm® which belongs to
U 2 / stretching vibrations of olefinieeC—H bonds in the
norbornene fragments. Analogous bands in the spectra
of the other derivatives are overlapped by absorption
of aromatic G-H bonds. Bending vibrations of the
_ H—C= bonds inIX appear at 730 cm.
CH;NO,, OH

CH,0H 7 LiAIH, Table 2 contains théH NMR spectra of com-
It poundslb, Il , Va, Vla, Vlla; for comparison, théH
CH=CHNO, NMR spectrum of previously described biologically
v active sulfonamideX [15] is also given. Apart from
some similarity, the!H NMR spectra of derivatives
Amine Il was brought into reactions with a numberof aminesll and Ib have considerable differences.
of electrophilic reagentsp-nitrobenzenesulfonyl The predominanendoorientation of the 5-substituent
chloride, p-toluenesulfonyl chloride,p-nitrobenzoyl
chloride, benzoyl chloride, benzyl isocyanatetolyl Scheme 3.
isocyanate, phenyl isothiocyanate, and endic anhy-

CHO
111

dride (Scheme 3). Sulfonamidega and Vb were

obtained in the two-phase system diethyl et26f6 RS0, /

aqueous sodium hydroxide; carboxamidék and

VIb were synthesized in chloroform in the presence CH,CH,NHSO,R
of pyridine, and the other reactions were carried out Va, Vb

in benzene. The reaction with endic anhydride under
such mild conditions usually leads to formation of RCOCI

amido acids [5]; however, from amiré we obtained - .
imide IX. The yields, melting points, IR spectra,

Tr

and elemental analyses of produdtsiX are given CH,CH;NHCOR
in Table 1. Via, Vb

The IR spectra of amidegla and VIb and ureas
Vila and Vlib characteristically contain amide RNCO 7
absorption bands in the regions 164630 ¢ C=0), It
1570-1550 6N H) and 127061250 cm (VC N) CH,CH,NHCONHR
The IR spectrum of thioure¥lll lacks amide | band VIIa, VIIb

but displays absorption at 1330 tmwhich was

assigned to stretching vibrations of the=6 group.

SulfonamidesVa and Vb clearly show in the IR PhNCS 7

spectra absorption bands due to,Sg§doup at 1369

1340 and 11751155 cm [13] The nitro group in CH,CH,NHCSNHPh
moleculesVa andVla gives rise to absorptlon bands ; o VIII

at 15451520 and 13501330 cm?, typical of its

symmetric and antlsymmetrlc V|brat|ons All amiie

denvatlves show in the IR spectra absorption at 3400 0 ./ 0 R
3200 cnt due to stretching vibrations of the -NH

bond; the spectra dflla, VIIb , andVIIl are charac- CHCHNTN,
terized by the presence of two bands in that region, IX

whereas noN—H band is observed in the spectrum
of imide IX The latter gives a weak absorption at v, R = GH,NO,p (a), CH,CHs-p (b); VI, R = GH,NO,-p
1581 cm? due to stretching vibrations of double (@), CgHs (b); VI, R = CH,C¢H5 (a), CsH,CHy-m (b).
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As follows from the signal intensities, the fraction of
the majorendoisomer ofll is 86%. Comparison of

[ aminesla andIb and their numerous derivatives [7].
/
CHZCHZNHSOZ@NOZ of the 'H NMR spectra of aminesb and Il shows
Cl
Cl

some influence of the length of the side chain on the
spectral parameters. The signalslbfwere assigned
on the basis of the two-dimensional COSY spectrum.
The spectra olVa, Vla, and Vlla are characterized
/ by upfield shift of the &H, signarlé t05 1.3-1.5 ppm
and appearance of signhals fro in the region
CHLCHATS0, <:§ 8 3.0-3.5 ppm. In the above serielg:,é théHG protons
X1 of amideVla are the most deshielded, as well as the
other protons in its molecule. Molecules of amilie
in Il was derived from the different chemical shiftsand its derivatives each have four methylene groups:
of 2-H and 3-H § 6.12 and 5.96 ppm, respectively), C°®H,, C'H,, C®H,, and CH,. The corresponding
similar chemical shifts of protons in the bridgeheadoroton coupling constants considerably differ from
positions (1-H and 4-Hp 2.77 and 2.76 ppm), and each other;e.g., for amideVla they are 11.4, 8.4,
the position of theende6-H signal ¢ 0.53 ppm) due 13.4, and 14.4 Hz, respectively.
to magnetically anisotropic effect of the exocyclic Table 3 contains théC NMR spectral parameters
C®-C8 bond [2, 4, 7]. Theexoisomer ofll gives the of compoundsVa, Vla, and Vlla. For comparison,
following signals, 5, ppm: 6.08 (2-H), 6.04 (3-H), the data for N-(3,4-dichlorophenylsulfonylnde5-
2.81 (1-H), 2.51 (4-H). ThéH NMR parameters of aminomethylbicyclo[2.2.1]hept-2-eneXl() are also
compound! are consistent with the criteria developedgiven (its NOESY spectrum was also measured). In
by us previously while studying stereoisomericthe *C NMR spectra of aminé derivatives, recorded

X

Table 1. Yields, melting points, IR spectra, and elemental analyses of compaladégb, Vla, Vib, Vlla, Viib, VIII |
IX, XIvVa, and XIVb

Com vield Found, % Calculated, %
o P- o | mMP? °C | IR spectrum,v, cnrt Formula
: 0 C H N C H N

Va 89 85-87 |3265, 3058, 1533, 135D,55.93( 5.39 8.74 [C1gHgN,O,S | 55.90 | 5.59 8.70
1331, 1308, 1160, 720

Vb 85 | 7778 |3290, 1538, 1345, 1330, 4.75 |CyH,NO,S | 65.98 | 7.22| 481
1154

Via 91 123-124 | 3293, 3057, 1640, 1556,67.07 | 6.27 9.70 [C4gH1gN>O4 67.13 | 6.29 9.79
1522, 1347, 1279, 716

Vib 71 | 113114 591 |CyHigNO | 79.67| 7.88| 5.81

Vila 84 86-88 |3333, 3030, 1630, 157R,77.43| 8.07 | 10.30 |C;;H,,N,O 75.55| 8.15| 10.37
1453, 1306, 1253, 720

Viib 87 | 8586 |3342, 3035, 1638, 1560,75.61 | 8.13 | 10.31 [C;;H,,N,O | 75.55| 8.15| 10.37
1440, 1310, 1255, 718

Vil 67 | 89-90 [3360, 3200, 3070, 1550,70.48 | 7.31 | 10.21 |C;gH,N,S | 70.59 | 7.35| 10.29
1326, 1250, 1180, 718

IX 83 | 134-136 [3070, 1750, 1700, 158[, 4.83 |C,gH,NO, | 76.32| 7.42| 4.95

L
1344, 1240, 1180, 730
XlVa 77 98-100 | 3310, 1540, 1356, 1318
1170, 1100, 856
XIVb 89 88-90 |3350, 1660, 1556, 1535,63.53 | 5.90 | 9.32 [C;6H gN,O, | 63.58 | 5.96| 9.27
1350, 1310, 1118, 860

8.34 | C,H,gN,OsS | 53.25 | 5.32| 8.28

& From aqueous ethanol.
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Table 2. IH NMR spectra oflb, Il, Va, Vla, Vlla, and X (3, ppm, J, Hz)
Comp,|,_ i ) i i i syn7-H, i i i i NH,
o |1 | 2H 3H |[4H|5H| exo6H endoH anti7H | 8Ha 8-Hg | 9-Ha O-Hg o
b |2.81|6.07, 5.86,|2.72|2.03|  1.76, 0.42, 1.37, 1.18,| 2.37, 2.29, - 1.21
J, 3= 5.8, Joo = 1143055 = 41|23, = 7.9 |2Jgq = 12.2, (NH)
J, 1= 2.8, Jo5 = 9.2, |57 = 2.6 3Jgas = 7.3,
33;4=3.0 3J6.1=3.9 3Jggs = 8.2

I 2.77/6.12, 5.92,|2.76/2.04|  1.85, 0.53, 1.38, 1.22,| 1.32, 1.26,| 2.79, 2.66, | 1.56
%), 53= 54, 2Jg6=11.4,13055 = 4.0, |23;; = 8.4 |54 = 12.6, |24 = 14.7, | (NH)
%,,=27, Jo5= 9.3, |g7s=23 3Jgas = 5.4, [3Jgag = 7.2,
33;4=3.0 Jg.1= 3.8 3Jggs = 6.0 [3Jggg = 7.2

Va |2.81/6.17, 5.89,|2.74/2.03|  1.86, 0.50, 1.44, 1.23,| 1.37, 1.30, | 3.27, 3.09, | 5.03
%),3=57, Joo = 1143355 = 4.0, | 23,,=8.3|2g4 = 12.4, |23g4 = 134, | (NH)
%3,, = 3.0, 3361=39 |Vgrs=27 3Jgas = 5.5, |3Jgag =74, | 8.43,
33;4=3.0 3Jgp5 =56 [3Jgg=74 | 8.13

Via |2.84/6.17, 5.96,|2.83/2.08|  1.92, 0.59, 1.51, 1.26,| 1.46, 1.40, | 3.54, 3.46, | 6.46
%,3=57, Joo=11.4,13055 = 4.3, | 2J,,=8.4|2g4 = 13.4, |24 = 144, | (NH)
%3,, = 3.0, Jo5=9.1, |Ug7s=27 33gas =74, |3gag=7.1, | 8.27,
3334=27 3%.1=38 3gp5=74 [3Jgzg=6.6 | 7.96

Vila |2.82|6.17, 5.97,|2.79/2.01|  1.88, 0.55, 1.45, 1.26,| 1.37, 1.32 | 3.17, 3.14,| 5.38,
%,3=57, 2Jg6=11.3,{3055 = 4.0, |23;, = 7.8 3399 = 13.6, | 5.01
%3,, = 3.0, Jo5=9.0, |Wgs=27 3Jong = 7.4, | (NH)
3334=27 Jg.1 = 3.7 %Jpg=7.0 | 7.32

X |2.75/6.08, 5.73,|2.73[2.12|  1.74, 0.40, 1.38, 1.15,| 2.67, 2.58, - 4.79
%),3=528, Joo=11.8,{3055= 4.0, | 2J,,=8.4 |34 = 126 (NH)
%3,, = 3.0, %365=8.9, |Ygss=26 8.31,
3;,=128 Jg1 = 3.8 7.98

by the RubensteifNakashima technique, the’OC®,  5-aminomethylbicyclo[2.2.1]hept-2-enes with peroxy-
and C signals are located af 49.6-49.7, 39.842.5, phthalic acid take different pathways, depending on
and 34.635.2 ppm, respectively. All compounds havethe substituent on the nitrogen. In particular, carbox-
nonequivalent carbon atoms at the double bondamide derivatives are converted into epoxy com-
8¢ 137.3-137.8 and 131:8132.3 ppm. poundsXIl [17], whereas sulfonar711ides give rise to
UreaVlla shows in the'H NMR spectrum signals substituted 4azatricyclo[4.2.1.8lnonanes #za-
from the benzyl group a 4.55 and 7.32 ppm and two Prendanes)Xiil [18] (Scheme 4).
nonequivalent NH protons & 5.38 and 5.01 ppm.
Analogous NH protons in compoundga and Via
give rise to signals at 5.03 and 6.46 ppm. Thear-
bonyl carbon signals o¥la and Vlla appear in the
13C NMR spectra ab. 165.5 and 158.7 ppm, respec-
tively, and methylene carbon nucleus of the benzyl
group gives a signal ab- 44.4 ppm.

We also continued our studies on heterocyclization
by the action of peroxy acids [16] of compounds in
which arenesulfonamide and arenecarboxamide frag-
ments are separated from the norbornene framework
by different numbers of methylene units. According
to our previous data, reactions of substitutende

Scheme 4.

X=COPh

7 RCOzH

CH,NHX
Ib

HO.

X = SO,Ar

XIII
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Table 3. 3C NMR spectra of 5-(2-aminoethyl)bicyclo[2.2.1]hept-2-ene derivativigs, ppm

Cr?(T Pl 1 c2 c3 c 5 o c’ o c? C=0, Cyom

Va 42.71| 137.78| 131.84| 4531 | 35.84 | 32.08 | 49.66 | 34.75 | 42.53|146.08, 136.59, 128.42,
124.56

Via | 42.61| 137.64| 132.07| 4558 | 36.46 | 32.36 | 49.72 | 34.62 | 39.84 |165.52, 130.76, 128.18,
123.86, 123.59

Vila | 4256 | 137.32| 132.27| 4550 | 36.23 | 32.28 | 49.66 | 35.24 | 39.79|158.70, 139.58, 128.64,
127.41 127.22, 44.42
XI 42.3 | 138.2 | 1315 43.9 38.9 30.0 49.5 47.2 - 139.8, 137.4, 133.7,
131.1, 126.1

The possibility for heterocyclization with formation  Our results show that, unlike sulfonamides derived
of six- and seven-membered analogs of azabrendanfgem aminomethylnorbornenk®, no heterocyclization
Xl was studied using compoundé and Vla as of their analogs having two methylene units between
examples. The reactions were carried out in chlorothe amino group and bicyclic fragment occurs in reac-
form with peroxyphthalic acid generated situ from  tions with peroxy acids.
phthalic anhydride and 4@5% aqueous hydrogen
peroxide [18]. As a result, we isolated epoxy deriva- EXPERIMENTAL
tives XIVa and XIVb as the only reaction products
(Table 1). Their structure was confirmed by the IR The IR spectra were recorded on a Specord 75IR
and 'H NMR spectra. spectrometer from samples prepared as thin films

or KBr pellets. ThelH and *3C NMR spectra were

obtained on a Varian VXR-300 instrument at 300 and

75.4 MHz, respectively, using chloroforthas solvent

and HMDS as internal reference. The progress of
CHZCHZNHSOZ@NOZ reactions and the purity of products were monitored

by TLC on Silufol UV-254 plates using diethyl ether
as eluent and iodine vapor as developer.

Bicyclo[2.2.1]hept-2-ene-5-carbaldehyde (llI).

Q Freshly distilled cyclopentadiene [19], 17.2 ¢
(21.5 ml, 0.26 mol) was slowly added with stirring
CH,CH,NHCO < > NO, to 14_.6 g (17.3 ml, 0.26 mol) pf acrolein. W_hen the
reaction was over (TLC), the mixture was subjected to
XIVb vacuum distillation. Yield oflll 26 g (82%), bp 62
64°C (16 mm), n?® = 1.4876; published data [19]:

The IR spectra oKIVa andXIVb contain a band bp 52.24C (6 mm), “ZDO = 1.4883.
at 860-850 cn1’, which is typical of stretching vibra-  5_Njitroethenylbicyclo[2.2.1]hept-2-ene (IV).
tions of the oxirane €0 bond in epoxynorbornanes a so|ytion of 6.2 g (0.154 mol) of sodium hydroxide
[16]. Also, absorption bands due to NH group (3350 jn 20 m| of an icewater mixture was added to
3310 cm) and p-nitrophenylsulfonyl orp-nitroben- 5 mixture of 15 g (0.123 mol) of aldehydt , 7.4 g
zoyl substituent were present (Table 1). (6.5 ml, 0.123 mol) of nitromethane, and 50 ml of

The 'H NMR parameters of compounddVa and methanol at such a rate that the temperature did not
XIVb are given in Table 4. In the regiod 3.05- exceed 1015°C (on cooling with iceNaCl). The
3.25 ppm we observed two doublets from protons ofixture was kept for 1520 min, and 6080 ml of
the oxirane ring and a characteristic upfield signatold water containing crushed ice was added. The
at 6 0.75 (0.80) ppm, belonging to one of the bridgeresulting transparent solution was poured with stirring
protons énti-7-H). It is located above the oxirane ring into excess 20% hydrochloric acid, and the organic
plane and is strongly shielded by the latter. phase (containing mainly nitro derivative/) was

XIVa
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Table 4. IH NMR spectra of epoxynorbornaneslVa and XIVb (3, ppm, J, Hz)

Comp,|,_ i ) i i i syn7-H, i i i i NH,
no. 1-H| 2-H, 3-H [4-H |5-H exo6-H endeH anti-7-H 8-H,, 8-Hg | 9-Ha 9-Hg oo
XIVa |2.47| 3.12, 3.06/2.35/1.92|  1.75, 0.87 1.33, 0.75,| 1.67, 1.54,| 3.02, 2.99, | 4.94
2366 = 13.2, 2),7= 9.6 |2Jg g = 13.8, | Xgg = 135 | (NH)

336,5= 9.2, 3JgA,5 =7.5, 8.36,

3%1=42 g5 = 8.4 8.07

XIVb |2.51| 3.24, 3.16/2.47|1.98|  1.84, 0.85, 1.36, 0.80,| 1.78, 1.66, | 3.50, 3.47,| 6.38
%3,5=33 2J66=11.7,|3055 = 4.0, | 2J;7,=9.6 |25 = 13.8, | g4 = 13.5| (NH)

336,5= 9.4, 4J6,7s =20 3JsA,5 = 6.6, 8.29,

3%1=4.2 3Jgg5=7.5 7.93

separated, dried, and distilled in vacuo. Yield 73%pf p-nitrobenzoyl chloride in 10 ml of dry chloroform
bp 107-108°C (5 mm),n2° = 1.5294; published data was added dropwise with stirring to a mixture of
[12]: bp 102-104C (0.6 mm),n%oz 1.5338. 0.35 g (0.0026 mol) of amind and 0.41 g (0.42 ml,
5-(2-Aminoethyl)bicyclo[2.2.1]hept-2-ene (Il). 0.0052 mol) of pyridine in 20 ml of dry chloroform.
A solution of 12 g (0.073 mol) of nitro derivative/ ~ The mixture was stirred at room temperature until the
in 20 ml of dry diethyl ether was added dropwise withreaction was complete (TLC) and was then washed
stirring to a suspension of 14 g (0.365 mol) of lithiumWith three portions of water, 20% hydrochloric acid,
aluminum hydride in 100 ml of dry diethyl ether at and water again. The organic layer was separated and
such a rate that the mixture moderately boiled. Thélried over calcined magnesium sulfate, the solvent
mixture was then stirred at 40 until the reaction Was removed, and the product was recrystallized from
was complete (TLC). Excess LiAlHwas slowly @aqueous ethanol.
decomposed by adding moist diethyl ether and water, 5-(2-Benzoylaminoethyl)bicyclo[2.2.1]hept-2-ene
the precipitate was filtered off, the organic phase wagVvib) was synthesized in a similar way from 0.12 g
separated and dried over calcined magnesium sulfat®.9 mmol) of aminell and 0.12 g (0.9 mmol) of
the solvent was distilled off, and the residue wadenzoyl chloride.

distilled under reduced presé%ure. Yield of amite 5-[2-(N-Benzylureido)ethyl]bicyclo[2.2.1]hept-2-
74%, bp 9394°C (30 mm),np" = 1.4976; published ene (Vila). Benzyl isocyanate, 0.15 g (0.0011 mol),
data [12]: bp 48C (0.6 mm), n;" = 1.4985. was added to a solution of 0.15 g (0.0011 mol) of
5-[2-(p-Nitrophenylsulfonylamino)ethyllbicyclo- aminell in 2 ml of benzene. When the reaction was
[2.2.1]hept-2-ene (Va).A solution of 0.58 g complete, the crystals were filtered off, washed with
(0.0026 mmol) ofp-nitrobenzenesulfonyl chloride in benzene, dried, and recrystallized from aqueous
10 ml of diethyl ether was added dropwise with stir-ethanol (Tables 43). The same procedure was used
ring to a mixture of 0.35 g (0.0026 mol) of amitle  to synthesize compoundgllb and VIII .
and 0.51 g (0.42 ml, 0.0026 mol) of 20% aqueous N-[2-(Bicyclo[2.2.1]hept-5-en-2-yl)ethyllendic
sodium hydroxide in 15 ml of diethyl ether. The mix- jmide (1X). AmineIl, 0.1 g (0.73 mmol), was added
ture was stirred until the reaction was completg a solution of 0.12 g (0.73 mmol) of endic anhydride
(TLC), the solvent was removed, the residue wasn 2 ml of benzene. The precipitate was filtered off,
dissolved in 20 ml of chloroforrwater (1:1), the washed with benzene, and recrystallized from aqueous
organic phase was separated, dried, and evaporatedhanol.
and the residue was recrystallized from aqueous exo-2,3-Epoxy-5-[2-p-nitrophenylsulfonyl-

ethanol. _ _ amino)ethyl]bicyclo[2.2.1]heptane (XIVa). A mix-
5-[2-(p-Tolylsulfonylamino)ethyl]bicyclo[2.2.1]-  tyre of 0.15 g (0.47 mmol) of sulfonamidéa, 0.03 g
hept-2-ene (Vb) was synthesized in a similar way (0.47 mmol) of urea, 0.08 ml (0.94 mmol) of 35% hy-
from 0.15 g (0.0011 mol) of aminéd and 0.21 g drogen peroxide, and 0.14 g (0.94 mmol) of powdered
(0.0011 mol) ofp-toluenesulfonyl chloride (Table 1).  phthalic anhydride in 20 ml of chloroform was stirred

5-[2-(p-Nitrobenzoylamino)ethyl]bicyclo[2.2.1]-  until the reaction was complete (TLC). The mixture
hept-2-ene (Vla). A solution of 0.52 g (0.0028 mol) was neutralized with a saturated solution of sodium
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hydrogen carbonate, the organic layer was separate@.
and dried over calcined magnesium sulfate, the sol-
vent was removed, and the residue was purified by
chromatography on silica gel using diethyl ether as 7.
eluent.

exo-2,3-Epoxy-5-[2-p-nitrobenzoylamino)ethyl]-
bicyclo[2.2.1]heptane (XIVb) was synthesized in
a similar way (Tables 1, 4). 8.
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