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ROOH and ClFe111TPP by both initial rate and pseudo-first-order 
methods. In Figure 1, the log kR00H values are plotted against 
p#a for the corresponding leaving group (ROH). For comparative 
purposes, we also examined the oxygen-transfer rates of several 
other often used oxidants (Table I). Iodosobenzenediacetate 
reacts with a rate constant similar to the peracids while the rate 
of oxygen transfer from p-cyano-/V,/V-dimethylaniline TV-oxide 
is 2X that of the most reactive hydroperoxide. 

The slope of the linear free energy plot in Figure 1 shows a 
break at a p£a for ROH of 11. This behavior is highly suggestive 
of a change in mechanism or a change in rate-limiting step. In 
the transfer of an oxygen atom from ROOH to a tertiary amine, 
an alkyl sulfide, and iodide, plots of log &ROOH V«- pA"a(ROH) 
exhibited a negative slope with no break.15 Likewise, a negative 
slope with no break was observed in a plot of log kR00ii

 VS-
p,Ka(ROH) for oxygen transfer to (tetraphenylporphyrin)chro-
mium chloride (ClCr111TPP).16 Since the reactions of proto-
hemin11 and ClFe111TPP with peracids have been shown to involve 
heterolytic O-O bond cleavage, we suggest that, for hydroperoxides 
with a pKz < 11 for the corresponding leaving group (ROH), the 
mechanism of oxygen transfer to ClFe111TPP involves a heterolytic 
cleavage of the O-O bond. For hydroperoxides of lower acidity, 
we propose the mechanism of oxygen transfer involves a homolytic 
cleavage of the O-O bond. We are unable to rationalize the data 
in Figure 1 by assuming a heterolytic mechanism and a change 
in rate-determining step. 

The calculated slope (/3lg) for oxygen transfer to ClFe111TPP 
via the proposed heterolytic cleavage of ROOH is -0.35. This 
is identical with the value obtained for oxygen atom transfer to 
ClCr111TPP16 and may be compared to /3lg = -0.6 for oxygen atom 
transfer to thioxane, /V,/V-dimethylbenzylamine, and iodide.15 The 
less negative /3lg for heterolytic cleavage of ROOH by ClFe111TPP 
and ClCr111TPP as compared to the classical nucleophiles, :S<, 
:N<, and I", can be loosely interpreted as an earlier transition 
state for the former. Interestingly, the absolute magnitude of the 
rate constants for oxygen transfer to ClFe111TPP is greater than 
for the three classical nucleophiles studied earlier. This forces 
one to consider a "positively" charged iron(III) porphyrin a 
relatively strong nucleophile toward peroxide oxygen. The nu-
cleophilicity of the iron center is conceivably due to the pairing 
of electrons in an axially oriented d orbital. The magnitude of 
the rate constant may be influenced by low-lying d orbitals capable 
of reducing electron-electron repulsion by forming a ir bond in 
the transition state.17 

As expected for homolytic cleavage of an 0 - 0 bond, the hy
droperoxides of lowest acidity show small variations in kR00H with 
the pATa of ROH.18 We have also briefly examined the sensitivity 
of ^RooH f° r tert-buty\ hydroperoxide and diphenylhydroper-
oxyacetonitrile with ClFe111TPP toward hydrogen ion activity in 
pure methanol. /erf-Butyl hydroperoxide shows a large negative 
dependence on hydrogen ion concentration in the range 10"4 to 
10"9 M (values were obtained by adding calculated amounts of 
NaOCH3 or methanolic HCl). In contrast, fcR00H for di-
phenylhydroperoxyacetonitrile exhibits the reverse hydrogen ion 
sensitivity in this concentration range. It appears that in the 
homolytic cleavage of a hydroperoxide bound to an iron porphyrin 

(8) McCarthy, M. B.; White, R. E„ J. Bio!. Chem. 1983, 258, 9153-9158. 
(9) McCarthy, M. B.; White, R. E„ /. Biol. Chem. 1983, 258, 

11610-11616. 
(10) Groves, J. T.; Haushalter, R. C; Nakamura, M.; Nemo, T. E.; Evans, 

B. J. J. Am. Chem. Soc. 1981, 103, 2884-2886. 
(11) Traylor, T. G.; Lee, W. A.; Stynes, D. V., /. Am. Chem. Soc. 1984, 

106, 755-764. 
(12) Mansuy, D.; Bartoli, J.-F.; Chotland, J.-C; Lang, M. Angew. Chem., 

Int. Ed. Engl. 1980, 19, 909-910. 
(13) Mansuy, D.; Bartoli, J. F.; Momenteau, M. Tetrahedron Lett. 1982, 

27, 2781-2784. 
(14) Traylor, T. G.; Lee, W. A.; Stynes, D. V. Tetrahedron 1984, 40, 

553-568. 
(15) Bruice, T. C; Noar, J. B.; Ball, S. S.; Venkataram, U. V„ J. Am. 

Chem. Soc. 1983, 105, 2452-2463. 
(16) Yuan, L.-C; Bruice, T. C. /. Am. Chem. Soc, in press. 
(17) Ruggero, C; Edwards, J. O. In "Organic Peroxides"; Swern, D., Ed.; 

Wiley-Interscience; New York, 1970; Vol. I, pp 199-264. 
(18) Benson, S. W.; Shaw, R., ref 17, pp 105-139. 

deprotonation must occur before O-O bond scission (eq 3). This 

PFe111 + ROOH j=> PFe111-OOR ^ PFe1 1 1-0OR + H + ^ 
H 

PFelv—O- + RO- (3) 

differs significantly from the heterolytic mechanism where the 
proton must be transferred to the oxygen atom of the leaving 
group." 

We feel our results help to clarify much of the controversy in 
the current literature concerning the reaction mechanism of simple 
iron(III) porphyrins with peracids and hydroperoxides. In ex
amples where the mechanism of O-O bond cleavage differs from 
the prediction, additional catalysis could be invoked. The observed 
heterolysis of H2O2 by the peroxidases is a case in point.19 For 
cytochrome P-450, our results suggest that indeed both homolytic 
and heterolytic mechanisms can be operative depending on the 
structure of the oxidant. 
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In contrast to the large number of d-metal organoimides,1 

+ - .. - + 
M - N R «• M = N R ** M = N R 

only one f-metal organoimide, Cp3UNC(Me)C(H)PPh2Me,23 

prepared by insertion of acetonitrile into Cp3U(CH)PPh2Me,2b 

has been reported. The U-N distance of 2.06 ( I ) A and the 
U-N-C angle of 163 (I) 0 suggest that the U-N bond order is 
between 2 and 3. Organoimides are of considerable interest 
relative to structure3 and reactivity studies4 and rational synthetic 
reactions need to be developed before the reaction chemistry can 
be explored systematically. Reaction of a trivalent uranium 
compound with either an organic azide or isocyanate to give a 
pentavalent uranium organoimide derivative with evolution of 
either nitrogen or carbon monoxide, respectively, is a rational and 
potentially general synthetic reaction for these interesting com
plexes.1,5 In this paper we describe the reaction of U-
(C5H4Me)3(THF) with organic azides to give U(C5H4Me)3NR 

* Chemistry Department. 
(1) Nugent, W. A.; Haymore, B. L. Coord. Chem. Rev. 1980, 31, 127-175. 
(2) (a) Cramer, R. E.; Panchanatheswaran, K.; Gilje, J. W. J. Am. Chem. 

Soc. 1984,106, 1853-1854. (b) Cramer, R. E.; Maynard, R. B.; Paw, J. C; 
Gilje, J. W. Organometallics 1983, 2, 1336-1340. 

(3) Thorn, D. L.; Nugent, W. A.; Harlow, R. L. /. Am. Chem. Soc. 1981, 
103, 357-363. 

(4) (a) Chong, A. O.; Oshima, K.; Sharpless, K. B. J. Am. Chem. Soc. 
1977, 99, 3420-3426. (b) Chin, K. W.; Wong, W. K.; Wilkinson, G.; Galas, 
A. M. R.; Hursthouse, M. B. Polyhedron 1982, 1, 37-44. 

(5) (a) Cenini, S.; La Monica, G. Inorg. Chem. Acta 1976, 18, 279-293. 
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Figure 1. ORTEP diagram for (MeC5H4)3UNPh. One MeC5H4 ring is 
disordered, see ref 9 and the supplementary material. The averaged 
U-C(7-l 1) = 2.758 ± 0.024, U-C(13-17) = 2.734 ± 0.023, and U-C-
(19-23) = 2.759 ± 0.036 A (for the 63% occupancy ring). The averaged 
U-ring centroid distance is 2.48 A. There is no bond between C(2) and 
C(14), the line from C(2) is the bond to hydrogen. 

or organoisocyanates to give [U(C 5 H 4 Me) 3 J 2 [PhNCO] . 
The uranium metallocene, U(C 5 H 4 Me) 3 (THF) , 6 reacts with 

Me 3SiN 3 or PhN 3 in diethyl ether at room temperature with 
evolution of nitrogen over 30 min to give red U(C 5 H 4 Me) 3 UNR, 
R = Me3Si8 or Ph,9 on crystallization from hexane in ca. 50% 
isolated yield. The Cp 3 UNSiMe 3 was prepared similarly and 
crystallized from diethyl ether.10 An ORTEP diagram for the 
phenylimide complex is shown in Figure 1. The most important 
feature is the presence of the imido functional group with a U - N 
distance of 2.019 (6) A and a U - N - C ( I ) angle of 167.4 (6)° . 
The U - N distance is the shortest U - N distance ever reported. 
The U - N (single) bond distance in tricyclopentadienyluranium 
complexes ranges from 2.29 (1) A in Cp3UNPh2

11" to an average 
of 2.38 (1) A in Cp3U(pyrazolate) . l l b If we assume a standard 
U - N single-bond distance of 2.30 A, then the U - N distance in 
the organoimide of 2.02 A is 0.28 A or 12% shorter. Similar 
shortening is observed in comparing M—NR 2 relative to M = N R 
or M = N R distances in the transition-metal series.1,12 The es
sentially linear U N C angle suggests that both lone pairs of 
electrons on the nitrogen atom are involved in bonding to uranium 
and the U - N bond is best viewed as a triple bond. 

(6) Prepared from UCl3
7 and NaC5H4Me in THF, followed by crystalli

zation from hexane/THF (50:1) as dark (black) needles in 33% yield, mp 
136-140 "C. Analytical data for all new compounds is in supplementary 
material. 1H NMR (C6D6, 6 7.15, 27.5 0C): 5-11.6 (br, 6 H),-14.0 (4 H), 
-14.4 (6 H), -15.6 (9 H), -31.1 (4 H). The second and fifth resonances 
undergo exchange with added THF showing that these resonances are due to 
coordinated THF. 

(7) Andersen, R. A. Inorg. Chem. 1979, 18, 1507-1509. 
(8) Mp 132-140 0C; 1H NMR (C6D6, 36 0C) S 6.72 (j-1/2 = 11 Hz, 9 H), 

3.03 (Uw2 = 10 Hz, 9 H), -1.96 (v1/2 = 37 Hz, 6 H), -10.4 (u1/2 = 29 Hz, 
6 H); 13CI1H) NMR S 121.0, 117.4, 100.9, 73.26, -2.28. The first three 
resonances and the last resonance are due to the MeC5H4 carbon atoms. 

(9) M+, 566 amu, mp 108-110 0C; 1H NMR (C6D6, +32 0C) S 18.5 (u1/2 
= 15 Hz, 2 H), 4.20 (t>1/2 = 2 Hz, t, J = 7 Hz, 1 H), 3.67 (u1/2 = 19 Hz, 9 
H), -2.40 (Vu1 = 8 Hz, 2 H), -3.39 (u1/2 = 45 Hz, 6 H), -10.8 (i>1/2 = 45 
Hz, 6 H); 13Cj1H) NMR the methylcyclopentadienyl carbons appear at S 118, 
99.3, 82.0, and -3.9, the phenyl carbons appear at S 122.7, 97.6, and 108.4, 
and the ipso carbon resonance was not observed. Crystal Data (-95 ± 5 0C), 
orthorhombic, a = 8.4113 (14) A, b = 10.0701 (19) A, c = 22.9639 (33) A, 
space group/^12,2,,F,, = 566.5, V = 1945.1 (10) A3, p(calcd) = 1.93 gem"3, 
Z = 4, M(MO Ka) = 79.2 cm"1, X = 0.71073 A. The final residuals for 231 
variables refined against 26 constraints and the 1405 data for which F2 > 
3(T(F2) were R = 0.0212, /?w = 0.0293, and GOF = 1.803. The R value for 
all 1484 data was 0.0248. The occupancy factor of the majority component 
of Cp(3) refined to 0.63. 

(10) M+ = 520 amu, mp = 207-208 0C, ^ = 1.98 MB (4-300 K); 1HNMR 
(C6D6, 32 0C) b 6.96 (u1/2 = 8 Hz, 9 H), -6.47 (u1/2 = 30 Hz, 15 H); 13Cj1H) 
NMR 5 108.1 (d, J = 150 Hz), 72.27 (q, J = 118 Hz.). 

(11) (a) Cramer, R. E.; Higa, K. T.; Engelhardt, V.; Gilje, J. W., un
published results, as quoted in footnote 13 in ref 2. (b) Eigenbrot, C. W.; 
Raymond K. N. Inorg. Chem. 1981, 20, 1553-1556. 

(12) (a) Nugent, W. A.; Harlow, R. L. J. Chem. Soc, Chem. Commun. 
1978, 579-580. (b) Chiu, K. W.; Jones, R. A.; Wilkinson, G.; Galas, A. M. 
R.; Hursthouse, M. B. J. Chem. Soc, Dalton Trans. 1981, 2088-2097. (c) 
Jones, T. C; Nielson, A. J.; Rickard, C. E. F. J. Chem. Soc., Chem Commun. 
1984, 204-205. (d) Goedken, G. W.; Haymore, B. L. Inorg. Chem. 1983, 22, 
157-167. 
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Figure 2. ORTEP diagram for [(MeC5H4J3U]2[PhNCO]. MeC5H4 

groups are labeled Cp (l"-6) for clarity. The averaged U(I)-C(Cp 1-3) 
and U(2)-C (Cp 4-6) distances are 2.80 (3) and 2.76(2) A, respectively. 
The averaged U(l)-ring centroid (Cp(l-3)) and U(2)-ring centroid 
(Cp(4-6)) distances are 2.53 and 2.48 A, respectively, and the averaged 
ring centroid-U(l)-ring centroid and ring centroid-U(2)-ring centroid 
angles are 113.8 and 116.5°, respectively. C(I)-N(I) = 1.31 (2) A, 
C(I)-O = 1.36 (2) A, U(l)-N-C(2) = 152.3 (13)°, C(l)-N-C(2) = 
130.1 (16)°, N(I)-C(I)-O = 118.9 (16)°, U(I)-C(I)-O = 168.1 (13)°, 
C(l)-0-U(2) = 164.0 (12)°. The torsional angle Cp(l)-U(l)-U(2)-
Cp(4) is 176.0° and C(2)-N-U(l)-Cp(l) is -8.7°. 

We can account for the bonding in a very crude symmetry 
orbital picture in the following way.13 Assume that the molecule 
has C3t symmetry and that the 5f, 6d, and 7s orbitals on uranium 
are available for bonding to the Cp and N R functional groups. 
Assume further that the 7p orbitals are too high in energy for 
useful bonding interactions.13c,d The C1 (p-ir) orbitals of the three 
Cp rings give rise to four S A L C s that transform as a,, a2, and 
2 X e , and the a{ (p-n-) orbitals of the three Cp rings rise to two 
S A L C s that transform a] and e. The metal AO's transform as 
a) [s, z2, z3, and x(x2 - 3y2)], a2 Lv(3x2 - y2)], and e [xy, x2 -
y2, xz, yz, xz2, yz2, xyz, z(x2 - y2)]. If we let the nine Cp orbitals 
overlap with the a, [s, z2, x(x2 - 3y2)], a2, and e [xy, x2 -y2, xz, 
yz, xyz, z(x2 - y2)] metal AO's, then we have left over the 2a] 
+ e AO's to overlap with the SL1 + e set on the N R fragment. In 
this way we can account for the M - N R triple bond since the six 
electrons on the (NR) 2 " unit are donated into the 2a, + e AO's 
of the (Cp 3 U) 2 + unit which contains one electron. 

In contrast to the reaction of the organoazides with the trivalent 
metallocene U(C 5 H 4 Me) 3 (THF) , reaction of phenyl isocyanate 
does not give the phenylimide with evolution of carbon monoxide 
but gives the red 2:1 complex [(C5H4Me)3U]2I[M-';1 ,y2-
PhNCO]] . 1 4 An ORTEP drawing is shown in Figure 2. The 
structural feature of most interest is the [PhNCO] 2" unit that is 
bridging the two tetravalent uranium, U(C 5 H 4 Me) 3 , fragments 
in an 7>'[U(2)-0], Tr2JU(I)NC(I)] fashion. The U ( I ) - N distance 
of 2.36 (2) A is similar to that found in Cp3U(pyrazolate) l l b of 
2.38 (1) A, the U ( I ) - C ( I ) distance of 2.42 (2) A is similar to 

(13) (a) Reynolds, L. T.; Wilkinson, G. J. Inorg. Nucl. Chem. 1956, 2, 
246-253. (b) Tatsumi, K.; Hoffmann, R. Inorg. Chem. 1984, 23, 1633-1634. 
(c) Green, J. C; Payne, M. P.; Streitwieser, A. Organometallics 1983, 2, 1707. 
(d) Rosch, N.; Streitwieser, A. J. Am. Chem. Soc. 1983, 105, 7237-7240. 

(14) M = 3.58 MB (90-300 K) per molecule; 1H NMR (C7D8, 29 0C) 
inequivalent C5H4Me resonances 5 12.6 (6 H), 4.39 (6 H), -3.14 (9 H), -7.86 
(6 H), -18.6 (6 H), -21.7 (9 H), phenyl resonances S 6.40 ( l H , t , / = 7 Hz), 
3.06 (2 H, m), -24.9 (2 H, d, J = 7 Hz). The width at half height is 1-2 Hz 
for all of the resonances. Crystal data (25 0C), monoclinic, a = 17.596 (6) 
A, b = 13.882(3) A, c = 16.312 (6) A,/3 = 113.11 (3)°, space group PlxJc 
(No. 14), Fw = 1069.9, V = 3665 (4) A3, p(calcd) = 1.94 g cm"3, Z = A, M(MO 
Ka = 84.0 cm"1, X = 0.71073 A, crystal size 0.09 X 0.21 X 0.25 mm. In the 
final cycles of least squares the uranium atoms were refined with anisotropic 
thermal parameters and all other atoms with isotropic thermal parameters. 
The final residuals for 199 variables refined against 2089 data for which F2 

> 3(T(F2) were R = 0.0435, R„ = 0.0483, and GOF = 1.254. The R value 
for all of the 4810 data was 0.124. 
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that found in Cp3U(K-Bu) of 2.43 (2) A,15a and the U(2)-0 
distance of 2.11 (1) A is similar to that found in [(Me5C5)2U-
(OMe)J2PH of 2.05 (1) A.l5b The bond-length data support the 
view that the uranium atoms in the U(C5H4Me)3 units are tet-
ravalent and that the bridging phenyl isocyanate is best represented 
by the valence bond structure 

P h N = C - O 

the result of a one-electron transfer from each (MeC5H4)3U 
molecule. The PhNCO complex does not liberate CO on heating 
to 80 0C, nor do the r.onequivalent MeC5H4 groups undergo site 
exchange. 
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7-Bisabo!ene (1) is a naturally occurring sesquiterpene hy
drocarbon1 which on a speculative level is considered an important 
early intermediate in the biosynthesis of a variety of natural 
sesquiterpenoids.2 However, only a few experimental works have 
been done in order to confirm either the E or Z isomeric forms 
of 7-bisabolene (la,b) as real biogenetic intermediates,3 or to 
exclude them as such,4 which may be due to the fact that, despite 
the abundance of sesquiterpenes in nature and the variety of 
structural types, few compounds possessing the 7-bisabolene 
skeleton have been found in nature until recently. Chemical 
reports that permit a differentiation of both isomers, or which 
include an independent synthesis of each, have been published5 

and, as a result of these definitive studies,50 the proper identification 
of 7-bisabolene in natural systems can now be made. 

The biosynthetic origin of the complex halogenated chamigrenes 
and related skeletal rearranged sesquiterpenes isolated from marine 

(1) (a) Hochmannova, J.; Novotny, L.; Herout, V. Collect. Czech. Com-
mun. 1962, 27, 1870. (b) Harrison, I. T. An. Assoc. Bras. Quim. 1962, 21, 
23. (c) Heatherbell, D. A.; Wrolstad, R. E.; Libbey, L. M. /. Food. Set. 1971, 
36, 219. (d) Minyard, J. P.; Thumlinson, J. H.; Thomson, A. C; Hedin, P. 
A. J. Agric. Food Chem. 1966, 14, 332. 

(2) (a) Parker, W.; Roberts, J. S.; Ramage, R. Q. Rev., Chem. Soc. 1967, 
21, 331. (b) Riicker, G. Angew. Chem., Int. Ed. Engl. 1973, 12, 793. For 
an excellent recent review, see: (c) Cane, D. E. Tetrahedron 1980, 36, 1109. 

(3) Anastasis, P.; Freer, I.; Gilmore, C; Mackie, H.; Overton, K.; Swanson, 
S. /. Chem. Soc, Chem. Commun. 1982, 260 and references cited therein. 

(4) Adams, P. M.; Hanson, J. R. J. Chem. Soc, Chem. Commun. 1971, 
1415 and references cited therein. 

(5) (a) Giraudi, E.; Plattier, M.; Teisseire, P. Recherches 1974, No. 19, 
205. (b) Faulkner, D. J.; Wolinsky, L. E. J. Org. Chem. 1975, 40, 389. (c) 
Wolinsky, L. E.; Faulkner, D. J.; Finer, J.; Clardy, J. J. Org. Chem. 1976, 
41, 697. 

sources6 has been the subject of recent discussions,7 and pathways 
involving bromonium ion induced ring closure of 7-bisabolene (1) 
or 7-bisabolene 8,9-epoxide (2) have been proposed.7d As a part 

of our program on the synthesis of intermediates in terpene 
biogenesis and constituents of marine organisms, we have de
veloped and record herein the first differentiated synthesis of the 
naturally found (£)-7-bisabolene 8,9-epoxide (2a)8 and its geo
metrical (Z)-isomer (2b), a discussion of which is the subject of 
this communication. 

Neighboring group participation9 is an established tool for 
reactivity control. It has been used for stereoselective introduction 
of functional groups,10 selective protection," double-bond tran
sposition,12 and to induce molecular conformational changes.13 

Racemic 8,9-trans-disubstituted (E)- and (Z)-7-bisabolenes are 
synthesized here with regio- and stereocontrol by using simple 
forms of bridged intermediates (Scheme I). The control elements 
"X" and "Y" are inherent to the molecular organization of the 
starting material and are converted to vicinal groupings having 
defined stereochemistry in the final products. The stereochemistry 
of the tetrasubstituted olefinic bonds is controlled by bridging 
delivery from C5 and C6 positions. 

The synthesis of (±)-2a (Scheme II) was initiated from the 
(±)-0-hydroxy acid 3a, available50 on a large scale from 4-
methyl-3-cyclohexenecarboxylic acid and 6-methyl-5-hepten-2-one 
in 85% yield, followed by fractional recrystallization of the dia-
stereoisomeric 3a,b mixture. Reaction of the diisopropylamine 
salt of 3a with iodine in dichloromethane produced the iodo lactone 
4a14 in 97% yield. Treatment of 4a in THF with 1.5 equiv of 
aqueous potassium hydroxide at 0 0C for 2 h and isolation of the 
acidic product provided the unstable epoxy acid 5a in 98% yield, 
which without further purification was treated with a catalytic 
amount of p-toluenesulfonic acid in methylene chloride to produce 

(6) Faulkner, D. J. Tetrahedron 1977, 33, 1421. Martin, J. D.; Darias, 
J. In "Marine Natural Products"; Scheuer, P. J., Ed.; Acadeir.ic Press: New 
York, 1978; Vol. 1, p 125. Fenical, W. In "Topics in the Biochemistry of 
Natural Products"; Waller, G. R., Ed.; Plenum Press: New York, 1979; Vol. 
13, p 219. Erickson, K. L. In "Marine Natural Products"; Scheuer, P. J., Ed.; 
Academic Press: New York, 1983; Vol. 5, p 131. Faulkner, D. J. Nat. Prod. 
Rep. 1984, 7, 251. 

(7) (a) Fenical, W. J. Phycol. 1975,11, 245. (b) Gonzalez, A. G.; Aguiar, 
J. M.; Martin, J. D.; Norte, M. Tetrahedron Lett. 1975, 2499. (c) Gonzalez, 
A. G.; Darias, J.; Diaz, A.; Fourneron, J. D.; Martin, J. D.; Perez, C. Tet
rahedron Lett. 1976, 3051. (d) Suzuki, M.; Kowata, N.; Kurosawa, E. 
Tetrahedron 1980, 36, 1551. 

(8) Suzuki, T.; Kikuchi, H.; Kurosawa, E. Chem. Lett. 1980, 1267. 
(9) (a) De la Mare, P. B. D.; Bolton, P. "Electrophilic Additions to Un
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