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reuse of the same functionality in a second ring formation
reaction, This two-step sequence can therefore be directed
with equal ease to the synthesis of symmetric and nonsym-
metric polycondensed 1,8-naphthyridines depending on
whether or not the same ketone is supplied in the second
condensation. The general availability of cyclic keto meth-
ylenes ensures a successful application of this new se-
quence for a multitude of polycondensed systems.

Finally, it is interesting to note that this sequence for-
mally represents a double Friedlinder condensation of aro-
matic keto methylenes with the unknown diaminomethy-

lene malonaldehyde.
OHCJ (CHO
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Neighboring Group Assistance in
Azabicyclic Derivatives. Tremendous Rate
Accelerations in 2-Aza-6-halobicyclo[2.2.2]-
and 6-Aza-4-halobicyclo[3.2.1]octanes

Summary: The incorporation of a nitrogen atom into the 2
position of bicyclo[2.2.2]octane and the 6 position of bicy-
clo[3.2.1]octane results in exceptional solvolytic rate en-
hancements (up to 10%) of halo substituents located 1,3
from the nitrogen compared to similar carbon-carbon o
bond participation and 1,3-nitrogen participation in alicy-
clic compounds.

Sir: Although considerable effort has been devoted to in-
vestigations of participation and skeletal rearrangements in
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Table I
Rates of Solvolysis of Azabicyclic and Related
Compounds in 80% Aqueous Ethanol

Compd Temp, °c B, min’ Rel rate
1 0 8.53 4 x 108
2 75 4.48 x 10°¢ 1¢
3 0 6.22 x 107 2.4 x 103
4 85 9.5 x 107 2.8 x 10%¢
5 0 >42 1.7 x 10°
8 0 >42 1.7 x 10°

a Corrected to 0°.

carbobicyclic structures,! relatively limited attention has
been accorded analogous systems containing hetero-
atoms? in spite of the well-established ability of several
atoms to offer neighboring group assistance in solvolytic
and related reactions.

We wish to report that the incorporation of a nitrogen
into the 2 position of bicyclo]2.2.2Joctane and the 6 posi-
tion of bicyclo[3.2.1]octane results in exceptional solvolytic
rate enhancement of halo substituents located cross-ring
and exo compared to similar carbon—carbon ¢ bond partici-
pation in these systems and even analogous 1,3-nitrogen
participation in alicyclic compounds. Table I presents rate
data for a variety of compounds chosen to compare various
participation possibilities in bicyclic derivatives (1, 2, 4-6)
and the open-chain equivalent (3). As evident, the ability
of nitrogen to enhance the solvolysis of a 6-exo-chloro
group is phenomenal, the rate being over 102 as fast as a
5-chloro substituent and ca. ~10° as fast as N,N-dimeth-
ylamino-2-chloroethane (3)! The effect on a 6-bromo sub-
stituent is equally dramatic. Both the bicyclo]2.2.2] and the
bicyelo[3.2.1] compounds 5 and 6 were solvolyzed so rapid-
ly (half-lives <1 sec at 0°) that accurate rate data could not
be obtained. Nevertheless, a lower limit estimate of ~10°-
109 compared with 2 illustrates that nitrogen possesses
super assisting ability in these systems.

Compounds 5 and 6 (and to a lesser extent 1) were so re-
active in the free amine state that they could be isolated
only as the HBr salts 5a and 6a.5 Treatment of either 5a or

‘% ’} Cl
Cl HC

2 3
1a HCl salt 2a HCl salt 3a HCl salt
5a HB1 salt 6a HBr salt

6a with ethanolic ethoxide or hydroxide in aqueous tert-
butyl alcohol initially gave the exo-4-hydroxy derivative 7a
with the latter reagent or the corresponding ethyl ether 7b
with the former. The hydroxy compounds 7a was converted
to the tricyclic ether 8 upon longer reaction time. Reduc-
tion of either 7a or 8 with lithium triethylborohydride
(“Super-hydride”)” afforded 4-exo-hydroxyl-2-methyl-2-
azabicyclo[3.2.1]octane (9).8 Evidently, release of the free
amine by base results in rapid formation of the cyclic aziri-
dinjium ion which is opened by base to the more stable bi-
cyclo]3.2.1] derivative 7a. Further reaction with base fur-
nishes the ether 8 by internal cyclization.
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The astounding rate enhancement observed for la, 5a,
and 6a is reminiscent of the acceleration found for bicyclic
a-amino halides compared with carbocyclic analogs
(~103-108)%8- and the observation that most a-amino ha-
lides exist in the iminium salt form.® Apparently, favorably
disposing nitrogen for displacement of halogens results in
extremely rapid reactions. In the present case, locking the
geometry such that the departing halogen and the attack-
ing nitrogen are rigidly held antiplaner provides an espe-
cially favorable orientation for facile participation.'9
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Plocamene B, a New Cyclic Monoterpene Skeleton
from a Red Marine Alga

Summary: A nonisoprenoid trichloromonoterpene, plocam-
ene B, has been isolated and characterized from Northern
California collections of the red alga Plocamium viola-
ceum.

Sir: Very recently we reported an acyclic polychlorinated
monoterpene aldehyde 1 as a major component from the
red alga Plocamium cartilagineum.! Our observation that
semipurified extracts from this alga possess marked anti-
insecticidal activity against mosquito larvae?® prompted us
to examine a related, less common alga, P. violaceum. We
report below the characterization of a major metabolite
from this latter alga, plocamene B (2), which has a noniso-
prenoid monoterpene skeleton and displays moderate tox-
icity to lab test fish,2b
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Collections were made of P. violaceum in the fall of 1974
[week of Sept 15] from several different intertidal locations
north of Santa Cruz. Separate extractions (CHCl3) of each
batch of frozen thalli yielded about equal amounts of es-
sential oils. Preliminary analysis of the crude, nonpolar
fractions for halomonoterpenes by GC/MS showed (see



