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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)2g-i and the observation that most a-amino ha- 
lides exist in the iminium salt form.9 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.1° 
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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.l Our observation that 
semipurified extracts from this alga possess marked anti- 
insecticidal activity against mosquito larvaeza prompted us 
to examine a related, less common alga, P. violaceurn. 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 

1 2 

C l C Y  C1 

c1- c1 
3 

Collections were made of P. violaceurn in the fall of 1974 
[week of Sept 151 from several different intertidal locations 
north of Santa Cruz. Separate extractions (CHC13) 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 
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Table I 
CMR Data  at 25.1 MHz 

2 3 
__-- 
C ar bon ppma J Pat t ernC Carbon P p m  J (Hz) Pat t ern 

9 18.4 128.4 9 1 0  38.8 155.7 t 

6 34.5 127.0 t 3 38.3 134.3 t 
3 48.5 127.0 t 6 48.8 131.7 t 
5 64.1 148.9 d 4 64.1 146.5 d 
4 69.3 s 5 71.3 s 
8 117.7 194.1, 9.8 d d  8 119.5 192.9, 9.8 dd 

1,2 123.8 s 1 42 .O s 

1 0  30.3 129.4 9 9 27 -4 129.4 

129.8 s 2 59 .O 146.5 d 
7 130.3 162.1, 13.4 dd 7 135.4 156.1 br  d 
a Relative to  TMS (CDC13 solvent). b Error, f l  Hz. C From IH coupled spectra.6 ' 

paragraph at  end of paper regarding supplementary mate- 
rial) that the relative levels of the major components varied 
significantly between collection locations. Although the ori- 
gin of this effect is a t  present unclear, this observation was 
useful in facilitating our isolation work. 

Chromatographic purification (silica gel column) of the 
oil from P. violaceum of Davenport Landing gave fractions 
which were further purified by HPLC (Porasil-A). This 
procedure enabled isolation of the two major components 
which were both crystalline. The major compound of short- 
est GC retention time (mp 1OO-10lo, [ a ] D  -48') was un- 
known, and support of our assignment as structure 2 is pre- 
sented belowe3 The longer retention time component had 
spectral properties4 and mp 70-71' ( [ a ] D  -81') identical 
with violacene (3) recently reported from Plocarni~m.~ 

The mass spectrum of plocamene B [mle 238, 240, 242, 
244; 203, 205, 207; 167 (base peak), 169; 1311 required the 
formula C10H13C13. The appearance of four vinyl carbons, 
including two quaternary ones, in the 13C NMR of plocam- 
ene B (Table I) together with its molecular formula re- 
quired a monocyclic constitution. Moreover, a substituted 
diene chrompohore was implied by its uv A,,, (EtOH) 245 
nm ( e  16,000). Close inspection of its IH NMR a t  100 MHz 
(Figure 1, benzene-&) confirmed the presence of 13 H's of 

I I I.__- L .- 

Figure 1. NMR spectra of plocamene B (21 at 100 and 300 MHz. 

the following subgroups: (a) quaternary CH3 (6  1.4); (b) al- 
lylic CH3 (1.22); (c) isolated -CH2-, AB quartet [1.8 and 
2.36 ( J  = 17 Hz)]; (d) a -CHXCH2- ABX pattern [1.6-2.6 
and 3.35 ( J  = 20, 10.0, 5.5 Hz)]; and (e) an (E)-vinyl AB 
quartet [5.5 and 6.6 ( J  = 13.5 Hz)]. Further verification of 
the above interpretation for the region 6 1.6-2.6 as an over- 
lapping AB and ABX pattern was achieved via a 300-MHz 
lH NMR spectrum. This spectral region was first order at  
that higher frequency, and J's could be determined by di- 
rect measurement. Finally, the distinct broadening observ- 
able for the allylic methyl relative to the quaternary methyl 
concurrent with enhanced half-width of the highfield AB 
doublet relative to the one at  lower field must arise from 
long range coupling. 

A full assignment of the 13C NMR of plocamene B 
(Table I) was aided by considering both 6 and J C H  values. 
The direct JCH data in Table I were obtained by compari- 
son of the broad-band IH CW decoupled spectra to the lH 
coupled spectra obtained via a pulse decoupling tech- 
nique.6 A knowledge of JCH enables an unambiguous dis- 
tinction of carbons of similar chemical shift and constitu- 
tion, but of differing substituent electronegativity.s As an 
example, the (E)-vinyl double bond of 2 shows carbon reso- 
nances a t  117.7 and 130.3 ppm which display JCH = 194.1 
and 162.1 Hz, respectively. Based on those observed J 's ,  
these peaks could be assigned as shown in the table. A re- 
verse assignment, on the other hand, might have been pre- 
dicted on the basis of chemical shifts and multiplicities 
alone.8 

The carbon shifts of plocamene B (2) were remarkably 
similar to those observed for violacene (3). Consequently, 
the combined spectral data for 2 were most consistent with 
the two partial structures shown below as A and B. The 
structure elucidation now involved determination of both 
the regiochemistry of the ring connection between frag- 
ments A and B and the relative stereochemistry between 
the adjacent chiral centers in fragment A. 

c1 
&2 R)y 

c1 R 
A B 

The NMR data provided a means for directly addressing 
each of these questions. Union of A and B to give a 1,3- 
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dimethyl orientation as in structure 2 provides a constitu- 
tional arrangement consistent with the long range coupling 
between the equatorial H3e and the vinyl CH3.9 The J's be- 
tween H5 and the adjacent - C H p  are consistent with an 
equatorial C1 at  Cj. Carbon chemical shifts, especially in 
cyclohexane ring systems, are extremely sensitive to stereo- 
chemical factors.8,10 Hence, in methylcyclohexane the axial 
methyl is shielded relative to the equatorial one by 6 
ppm,loa and the methyl shielding in cis- and trans-9-meth- 
yldecalin differ by 1 2  pprn.lob The similarity of the shift' 
position for the equatorial methyl in methylcyclohexane 
(24 ppm) and the equatorial quaternary methyl in 3 (27.4 
ppm) vs. that of the quaternary methyl in 2 (30.3 ppm) 
suggests its stereochemistry to be equatoria1.l' 

Chemical conformation of the proposed structure of 2 
was provided by aromatization of 2 to (E)-l-chloro-2-(2,4- 
dimethylpheny1)ethylene (4) by 1,5-diazobicyclo[5.4.O]un- 
dec-5-ene (DBU) in THF. Compound 4 was treated with O3 
to yield 2,4-dimethylbenzaldehyde ( 5 )  which was in turn 
prepared directly from commercial 2,4-dimethylbenzoic 
acid (6).12 

We have observed by GC/MS five isomers of formula 
C10H13C13 from various collections of P. uiolaceum. Com- 
parative mass spectral data [especially intense fragmenta- 
tion to an aromatic nucleus (CloH11)+, m/e 1311 indicates 
that  four of the uncharacterized CloH13C13 isomers proba- 
bly have a trialkyl six-membered ring with no points of 
geminate alkyl s u b ~ t i t u t i o n . ~ ~  Thus, plocamene B may be 
just the first representative of a host of nonisoprenoid 
monoterpenes from red alga. Migration of methyl from C1 
or vinyl from Cp are the simplest possibilities to link plo- 
camene B to the isoprenoid biosynthetic manifold. The nu- 
cleus of the former precursor, however, represents an un- 
co-mmon tail-to-tail isoprenoid arrangement, and there are, 
as yet, no literature examples of the carbon constitution of 
this envisioned precursor.14 
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Organoselenium Chemistry. Synthetic 
Transformations Based on Allyl Selenide Anions 

Summary: Enones and allyl alcohols are formed when sub- 
stituted allyl selenides, prepared by alkylation or silylation 
of allyl selenide anions, are oxidized. 

Sir: Lithium reagents derived from allyl ~ u l f i d e s , ~ J ~  sulfox- 
i d e ~ , ~  sulfones,4 pho~phonates ,~  ethers,6a,b and 
have been used to perform useful synthetic transforma- 
tions. We have been exploring the chemistry of a-lithio sel- 
enoxides and selenides7i8 and report here preliminary re- 
sults on the deprotonation of a variety of allyl selenides, 
their reaction with representative electrophiles, and some 
transformations of these alkylation products. Alkyllithium 
reagents can rarely be used for the deprotonation of selen- 
ides or selenoxides since extensive cleavage reactions often 
O C C U ~ . ~ ~ ~  We have found lithium diisopropylamide (LDA) 
in tetrahydrofuran a useful base for this purpose. In steri- 
cally hindered situations lithium diethylamide is superior. 

The lithium reagents 1-5 are formed using LDA in tetra- 
hydrofuran under the conditions indicated. @-Methylally1 

R Condition& 6a, R = Si (CH,), 
1 H,H -7B0, <10 min b. R = CH, 
2 CH,, H 
3 CHJ, CH, 
4 Ph, H 
5 CHJ, C1 

- 78", 20 min 
0", 20 rnin 
-784 <5 min 
-78", <5 min 

phenyl selenide can also be deprotonated and the anion be- 
haves quite similarly to l .  Attempts to extend the proce- 
dure to a-substituted allyl anions (6) have been successful 
only for the a-trimethylsilyl derivative 6a, which can be 


