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Strain gives cyclopropane derivatives their unique electronic and Scheme 1. Synthesis of Phospha[7]triangulane Complex 3
chemical propertiesSpirofusion of three-membered rings augments (OC)sW _ph (OC)sW.

the strain by 8.5 kcal/mdland yet many stable linear and branched R o S
[n]triangulanes are know# but instead only few hetem]- Me—r| 5 COMe + J0c
triangulanes are known, irrespective of whether it concerns spiro- Me CO,Me

cyclopropanated aziridines, oxiranes, thiiranes, siliranes, or phos- 1 2 3

phiranes’ The higher reactivity of the heterocyclic ring is believed
to be the underlying cause. In contrast, we now report on the
exceptional stability of a branched phospha[7]triangulane. B /\
Reaction of carbene-like terminal phosphinidene complex-[Ph 5 dppe » PR PPhy
P=W(CO)],5 generated in situ by cheletropic elimination frdm 150 °C o),
at 100°C in toluene, with second-generation bicyclopropylidene ~co
24 afforded W(CO3-complexed phospha[7]triangulaB¢mp 178~
179 °C, 88%) as the sole product (Scheme 1). #8 NMR 6 (H for Ph; 224.2 kcal/mol) and alken2 (217.7 kcal/mol);
resonance at —119.6 is deshielded by 9.8 from the first-generation phosphirane @Hs has an SE of 20.8 kcal/mol. A contributing
triangulané and by 70.5 ppm from parent’ This illustrates little factor is the release of olefin strain (OSpithat amounts to 23.1 kcal/
influence of the second spirocyclopropane sphere, but the largermol (see Supporting Information). The higher stabilitysas also
phospha[15]triangulane could not be synthesized from third- related to a higher olefiniez-donor andr*-acceptor ability in24
generation bicyclopropylideng&* because of its too congested caused by spirocyclopropanation, which is reflected in the 9.3 kcal/
double bond?® mol larger exothermicity for reaction 6PH (A;) with 2 (82.9
kcal/mol) than fol'PH with ethylene (73.5 kcal/mol; G3(MP2)). This
behavior is in line with a higher HOMO+8.45 vs—10.08 eV) and

Scheme 2. Decomplexation of 3
Ph

6

(OC)SW\P/Ph a lower LUMO (4.12 vs 4.88 eV) fa2 when compared to ethyle/e.
% s The higher reactivity of alken2 is also reflected in the CuCl-

catalyzed reaction witli,'> but with surprises. Not only does the
reaction already take place at room temperature, instead of the usual

The stabilizing W(CQ) group was subsequently removed from 55—-60°C 5 but it also gives only a modest yield 8{42%) besides

3. While oxidation with iodine at-30 °C8 afforded [W(CO)I] 1~
complexed phospha[7]triangulan®{*P) —130.1], quenching with
N-methylimidazolé only led to degradation. Instead direct ligand o (A C0
exchange in refluxing xylene (15T!) with (PhhPCH,), (dppey
was more successful, giving free phospha[7]triangutafmep 168-
169°C, 82%) as the sole product (Schemé@yjs 6(3'P) at—164.0 c1s
shows the expected shielding on demetalation, and the increased
1J(P,C) coupling from 6.23) to 37.3 Hz resembles that for the
parent 1-phenylphosphiraié! The molecules 06 are located on
an exact mirror plane in the crystal (Figuré2and show slightly
elongated P-C and P-Ph bonds (by respectively 0.02 and 0.01
A) due to the absence of the stabilizing W(G@)oup.

The exceptional thermal stability & and 6 is remarkable as
most phosphiranes eliminate or transfer #=W(CO)s] at much
lower temperatures(100-115°C).1° That the six spirofused rings
indeed stabilize the CCP ring is evident from the mere 6.5 kcal/
mol difference in strain energies (SE), determined with homodes- Figure 1. Displacement ellipsoid plot (50%) @&. Selected bond lengths

motic reactions at G3(MP2§,between parent phospha[7]triangulane [A] and angles [deg]: P£C1 1.8430(11), CxCla 1.470(2), C+C2

1.4889(14), C+C5 1.4879(14), C2C3 1.4862(15), C2C4 1.4825(15),
"Vrije Universitett, C2-C5 1.4712(15), C3C4 1.5305(17), C5C6 1.4841(15), C5C7
* Georg-August-Universita 1.4869(16), C6C7 1.5262(18); CtP1-Cla 47.02(6), P+C1-Cla
§ Utrecht University. 66.49(3). A:x, 05—y, z

c1
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