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of groups IV and V. 1 The synthesis of H6Ta(DMPE)2 

(1) (DMPE = (CH3)2PCH2CH2P(CH3)2, 1,2-bisdimeth-
ylphosphinoethane) is now reported. This synthesis 
extends to group V the series of third-row, formally 
d0, polyhydrides illustrated by H7Re(Ph2PCH2CH2-
PPh2)2 and H6W(PMe2Ph)3.3 

Compound 1 was synthesized by two routes 

(1) TaCl5 

(2) [TaPh6-]' 

K,HJ 
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In reaction 1, a mixture of 1.8 g (5.0 mmol) of TaCl5, 
3.8 g (25 mmol) of DMPE, and 2.0 g (51 mmol) of 
potassium, in 10 ml of benzene, was agitated overnight 
at 115° in a Hastelloy-C pressure vessel under 1500 
psi of hydrogen. After filtration and evaporation of 
the solvent, the product was crystallized from hexane 
to yield 0.45 g of 1. The yields from this type of reac­
tion have varied from 0 to 40%. In reaction 2, a mix­
ture of 54 g (0.058 mol) of [Li(THF)J[TaPh6] (THF = 
tetrahydrofuran), 27 g (0.18 mol) of DMPE, and 250 
ml of THF was agitated for 5 hr at 45° in a pressure 
vessel under 1500 psi of hydrogen. Volatiles were re­
moved from the soluble portion of the reaction mixture 
and the residue was crystallized from hexane to yield 7.6 
g of 1. An orange THF-insoluble solid, 4.9 g, present 
in the product mixture is presumably an anionic deriv­
ative of 1. Treatment of a benzene suspension of the 
solid with 1.2 ml of ethanol produced an additional 2.3 
g of 1. Excess alcohol reduced the yield. Yields from 
reaction 2 are reproducible, 30-40 %. The pentahydride 
is an air-sensitive white crystalline solid (mp 133-135° 
dec; mol wt calcd 486, found (cryoscopic in benzene) 
464; ir (Nujol) 1544 cm-1 (Ta-H stretch)). 

The hydride ligands in 1 are readily substituted. 
Exposure of the pentahydride to hydrogen chloride, 
water, or ethanol results in rapid generation of hydro­
gen. Deuterium exchange at the hydride sites (VTS-D, 
1110 cm -1) occurs when the complex is heated in ben-
zene-^e solution at 80° under 900 psi of deuterium. 
Like (C6Hs)2MH3

5 (M = Nb or Ta), 1 catalyzes the ex­
change of hydrogen with benzene.6 At 80° in benzene 
solution under 1500 psi of carbon monoxide, it is con­
verted to the hydridotantalum carbonyl HTa(CO)2-
(DMPE)2 (2) in 58% yield.7 (Orange crystals from 
hexane; mp 140-141°; mol wt calcd 538, found 538 
(massspectrum); ir(C6D6solution) 1737(C=Ostretch) 
and 1589 cm - 1 (Ta-H stretch)). The corresponding 
deuteride (vTa-D = 1137 cm -1), ca. 40% enriched, was 
obtained by a similar procedure from (H1D)6Ta(DMPE)2. 

The compositions and molecular dynamics of 1 and 
2 are verified by nmr data.8 For 1, the hydride count is 
obtained from the multiplicity of the 31P spectrum 
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(toluene-Jg, ligand protons noise decoupled, 1:5:10:10: 
5:1 sextet, 22.4 ppm below 85 % H3PO4). The hydride 
nmr spectrum, a 1:4:6:4:1 quintet (C6D6, r 10.70, 
/pH = 35.0 Hz), is consistent with stereochemical non-
rigidity of the molecule over the accessible temperature 
range (CHClF2, to -140°) . Compound 2 is fluxional 
at 90°, but rigid near O0.9 

All of the previously known niobium and tantalum 
hydride complexes are derivatives of (7T-C6H 5)2M.10 

The cyclopentadienyl ligands formally occupy six of 
the available coordination sites in these complexes by 
7T bonding11 and in some cases further deactivate the 
metal by forming carbon to metal a bonds as in [(C5H8)-
(C5H4)TaH]2.12 Comparison of the chemistry of the 
cyclopentadienyl derivatives with the potentially more 
reactive (DMPE)2TaH6 is in progress. 
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Stereochemistry and Synthesis of the Antileukemic 
Agent Botryodiplodin 

Sir: 

In 1968, Arsenault1 defined the gross structure of an 
antibiotic isolated from Botryodiplodia theobromae 
Pat.2 as 2-hydroxy-3-methyl-4-acetyltetrahydrofuran 
(I) by chemical ionization mass spectrometry. Aside 
from its antibiotic character, compound I (botryo­
diplodin) also exhibits antileukemia activity3 and the 
interesting property of turning the skin of individuals 
various shades of pink2 2-3 hr after its application. 

H3C 

Although the nmr of I in CCl4 was complicated, due 
to anomers at C2, the corresponding acetate II appeared 
to be a single isomer and was tentatively assigned 
structure II,1 based on the value of /H,,H. (7 Hz). 
Because of the ambiguity of assigning stereochemistry 
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to tetrahydrofuran derivatives based on coupling con­
stants,4 and the desire to obtain quantities of compound 
I for further studies, we undertook the synthesis of 
compound I in a manner which decisively bears on its 
stereochemistry. The results are summarized below. 

The readily available 3,5-dimethyl-4-carbethoxycy-
clohex-2-en-l-one (III)5 was subjected to reduction 
with sodium borohydride and subsequent acetylation 
(Ac20-pyridine, 0°, overnight) to provide the allylic 
acetate mixture IV6 in 75 % yield (bp 93-97° (0.05 mm)). 
Pyrolytic elimination of acetic acid at 450° (0.1 mm) 
gave a mixture of three dienes7 in 95 % yield from which 
the major isomer V [40%; X„ 262 nm (log 

OAc 

H3C H3C 

e 4.44)] was separated by preparative glc. Reduction of 
V with lithium aluminum hydride afforded the homo-
annular dienol VP [X9JSEt0H 262 nm (log e 4.13); 
bp 80-83 ° (0.1 mm)] in 95 % yield. 

Ozonolysis of VI (CH2Cl2, - 7 8 ° , Zn, HOAc) pro­
duced <#-botryodiplodin presumably via intermediate 
VII. It is seen that the trans relationship of the hy-

H3C i'^TT CH3 
ri 

drogens at C5 and C6 in alicyclic structure VI is trans­
lated into a syn relationship in rotamer VII and thence 
into a cis relationship in the heterocyclic structure I. 
The stereochemical relationship of the nonanomeric 
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(7) Two isomeric products, shown to be i and ii, were also formed 
in this reaction, probably as a result of competitive rearrangement to a 
tertiary allylic acetate and subsequent loss of acetic acid. 

C0,Et 

(8) The stereochemistry of VI is trans as shown, this assignment rest­
ing on its mode of synthesis and the value of the vicinal coupling con­
stant (via triple resonance) between the aliphatic ring hydrogens (1.1 
Hz). 
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Figure 1. 250-MHz spectrum of synthetic botryodiplodin. 

centers is thus defined.9 The nmr spectra of synthetic 
(see Figure 1) and natural botryodiplodin10 measured at 
250 MHz11 in CCl4 were identical, except for slight 
differences in the ratio of anomers. The acetate 
derived from the synthetic material also displayed 
spectral properties identical with those of natural 
botryodiplodin acetate. 

We are currently preparing analogs of I, by ozonoly­
sis of appropriately substituted unsaturated alcohol 
derivatives, in order to define the structural features 
necessary for anti-cancer activity. 
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Construction of Additional Bridges across 
[2.2]Paracyclophanel 

Sir: 

The synthesis of the highly strained [2.2.2](1,3,5)-
cyclophane (1) has been reported.2 The key step in­
volved an elegant reaction in which three three-atom 
bridges were contracted to three two-atom bridges. 
We report here the synthesis, and a novel reaction of 
[2.2.2](l,2,4)cyclophane (2), as well as the synthesis of 

(1) This work was supported by a grant from the National Science 
Foundation (GP 4395). 

(2) V. Boekelheide and R. A. Hollins, J. Amer. Chem. Soc, 92, 3512 
(1970). 

Communications to the Editor 


