
On the Absence of Lithium-6-Lithium-7 Spin-Spin 
Coupling in Alkyllithium Compounds1 

Sir: 

The results of the preceding communication by Mc-
Keever, Waack, Doran, and Baker2 prompt us to re
port results relating to the absence of observable 6Li-7Li 
scalar coupling in alkyllithium compounds. 

Methyllithium was prepared as previously described3 

from normal abundance lithium metal and from 96% 
6Li metal. An ether solution containing methyllithium 
with about 50% abundance 6Li was prepared by mixing 
appropriate quantities of the two methyllithium solu
tions. The 7Li spectrum of the resulting solution was 
examined in the temperature region corresponding to 
slow intermolecular exchange, below —60°. The 7Li 
appeared as a single line with essentially the same width 
as reported previously3 for a normal abundance 7Li 
sample. This result indicates that scalar coupling 
between 6Li and 7Li must be on the order of perhaps 0.3 
Hz or less. 

A similar experiment involving about 38 % abundance 
6Li was performed on ?-butyllithium in cyclopentane 
solvent. Again, no evidence of 7Li-6Li scalar coupling 
was observed; the line width observed is essentially 
the same as for a sample containing 99.2% abundance 
7Li. 

It should be emphasized that, since 7Li, which has 
the larger quadrupole moment of the two nuclei, ap
pears as a relatively sharp resonance, decoupling of the 
spins through a rapid relaxation of the Li spin states is 
not involved. The results indicate that the scalar 
coupling between lithium spins in the alkyllithium 
tetramers is very small. 

It is difficult to estimate what the 6Li-7Li coupling 
might be for a pair of singly bonded lithium atoms, but 
a crude indication can be obtained4,6 from a compari
son of the quantity/ = T-VNTN^N(O)]VA./!? for 6Li-7Li, 
as compared with H2. The coupling in H2 is evaluated 
as 278 Hz from the value observed in HD. Assuming 
that AE for the Li2 system is about 0.25 that for H2, and 
inserting the appropriate 7's, 7(6Li-7Li)/7(H2) « 0.25 X 
[0LI(O)]V[^H(O)]4. The contact charge densities cannot 
be estimated with any reliability for the molecular case, 
even when reliable atomic wave-function data are avail
able. Mixing of core (Is) orbitals of Li in the valence-
shell molecular orbitals, in particular, would greatly in
crease [0Li(O)]2. Accordingly the ratio of coupling 
constants could be as small as 0.01, or as large as per
haps 0.25. An estimate of about 10 Hz for 7(6Li-7Li) 
seems reasonable.6 The results indicate that the effective 
metal-metal bond order may be near zero, despite a close 
Li-Li distance7'* of 2.5-2.6 A, as compared with 2.67 A in 
Lh? Presumably most of the bonding charge distribu-
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tion in the alkyllithium tetramer lies in the region about 
the bridging alkyl carbon. There is apparently suffi
cient covalency, however, to give rise to a scalar 7Li-13C 
interaction, as reported in the previous communication.2 

in the tetrameric solution species, a slight increase in this quantity would 
not seriously alter the coupling constant. 
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Total Synthesis of Prostaglandins. 
Synthesis of the Pure OfZ-E1, -F1n, 
-F1|3, -A1, and -B1 Hormones 

Sir: 

The isolation and structural characterization of the 
naturally occurring C20 carboxylic acids of the prosta
glandin family coupled with the discovery of their pro
found and diverse biological effects has opened a new 
chapter of hormone research,1 the fundamental and 
practical significance of which already seems assured. 
Even at nanomolar concentrations the prostaglandins 
elicit widespread physiological responses, for example, 
in the cardiovascular, nervous, reproductive, renal, and 
gastric systems. Further, the individual prostaglandins 
often manifest qualitatively different activities despite 
the commonality of carbon skeleton. The lack of a 
satisfactory natural source of any of the prostaglandins 
and their biological importance have prompted the 
investigations of chemical synthesis which are reported 
in this and the following note.2 Pure, crystalline syn
thetic prostaglandins have been obtained for the first 
time, and as a result of this work, the chemical synthesis 
of prostaglandins on a substantial scale becomes feasi
ble. 

The diene 1 was synthesized from 2-bromomethyI-
1,3-butadiene3 and 2-lithio-2-«-amyl-l,3-dithiane4 in 
tetrahydrofuran-pentane at - 25 ° (65-70%) ;5'6'7b [molec
ular ion found at m/e 256.1346 (theory 256.1320), X°?fN 

225 nm (e 10,200), sh 256 nm (e 1670)]. The dienophile 
26'7a'b (Anal. Found: C, 59.52; H, 8.01; N, 15.02) 
was obtained from 7-cyanoheptanal8 in ~ 6 0 % yield 
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