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Abstract - Attempts were made to explain the unique inertness of oxahomohypostrophene (2}
to photocyclization with the aid of molecular mechanics caleculations. By using Favorskii
rearrangement of bromoketone (lﬂJ as a key step, a convenient synthesis of oxazhomopenta-

prismane (1) from cyclopentadiene or hexachlorocyclopentadiene was achieved.

We have been studying the development of the efficient methods for the construction of polyecyclic
structures.1 This communication is concerned with a convenient synthesis of oxahomopentaprismane gi),
one of the novel heterocyclic cage compounds. Though this compound has appeared in the paper by Eaton
and Patterson,2 neither the synthetic details nor the physical properties have been recorded. The
application of photocycloaddition and Favorskii rearrangement would be promising for preparing the
strained part, tricyclo[4. 2. 0. Oz’s]octane system, of };

The most straightforward way for the synthesis of‘l seems to be the intramolecular photocyclo-

Table. Molecular Mechanics Calculations of Oxahomohypostrophene gg) and Homohypostrophene (3)
o

ra? 8 (deg)® AStrain (kcal/mol)S
‘% (X = 0} 2.77 154.3 42,08
3 (X = GHy) 2.76 154.7 41.47

%Distance between midpoints of opposing double bonds in the minimum energy structure of starting
diene.

b.. . i . -

Dihedral angle between two T orbital planes of etheno bridges of starting diene.

c.. . : R
Difference between the calculated strain energy of cage compound and that of starting diene.



addition of oxahomchypostrophene gz), because original hydrocarbon, homohypostrophene EE}, has been
known to give homopentaprismane by photolysis. However, Marchand reported that in spite of repeated
attempts, the direct photochemical conversion of 2 to 1 with various sensitizers was failed.4 In
order to learn the origin of the discrepancy between the reactivities of 2 and 3, we estimated the
steric features of these compounds by molecular mechanics calculations based on the Force Fields MM
2,5 and the results are summarized in Table. Though all of the three steric factors r, 0 and AStrain
obtained here seem to be slightly favorable for the reaction of homohypostrophene gg), these
differences are practically negligible. Therefore, other factors must be brought forward to explain
the failure of intramolecular ring closure of oxahomohypostrophene (2}.

There have been many examples of the Favorskii rearrangement of haloketone for the synthesis of
strained cage compound.6 Chloroketone, however, does not always give the expected product, because
of the strong inductive effect and the weak leaving power of chlorine atom. Attempts for the
synthesis of 1, through the Favorskii rearrangement ofli_andli’were unsuccessful, giving the ring
cleaved'g and‘z) respectively.7 Thus, we changed the material to a bromoketone and succeeded in the

synthesis of oxahomopentaprismane (1),
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We had not obtained bremocyclopentadiene dimethylketal Eﬁ)» which might be a suitable material
for the synthesis, by using the conditions recommended by Eaton and Hudson.8 Thus, tetrabromo-
cyclopentadiene dimethylketal gg), which was obtained from cyclopentadiene or hexachlorocyclopentadiene,

was converted to the diketone (;&) by the known methodg’10

and then reduced with NaBH4 in EtOH to give
the diol (12) [ 88 %, mp 280 - 293°C; w{Nujol) 3350 cmnl; S(CDCIS) 3.18(4H, m}, 3.66(3H, s}, 3.72(3H,

s}, 4.69(1H, w), 5.39(1H, m}; m/z 558, 556, 554, 532, 550(M+), 477, 475, 473, 471, 396, 394, 392, 234,
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232, 155(Base}]. The stereochemistry of 12 can be confirmed on the basis of its nmr spectrum in which
two different signals of protons adjacent to hydroxyl groups are seen at 4.69 and 5.39 ppm.ll The
ether (}VS_} [ 94 %; mp 256 - 258°C; w(Nujol)} 1210, 1030 cm-l; 6(CDC13) 3.27(4H, broad s}, 3.65(3H, s),
3.70(3%H, s), 5.28(2H, m}; m/z 540, 538, 536, 534, 532(M+, Base)], prepared by the dehydration (TsOH,
toluene, reflux, 3h) of 12 was converted into the bromoketone (14) [ 66 %; wp 232 - 235°C(decomp);V
(Nujel) 1800 cm_l; S(CDCIS) 3.32(2H, m), 3.54(2H, m), 5.70(2H, m); m/z 459, 457, 455, 453{M+ - Br,
Base)] by the acidic conditions (C'HZSOA’ room temp, 24 h). Refluxing the tolueme solution of }d
with powdered NaOH for 30 min gave the desired carboxylic acid (15) [ 68 %; mp 145 - 146°C; v(Nujol)
3400, 1710 cm_l; §(DMSO - dﬁ) 3.63(4H, m), 5.52(2H, m)]. The Hunsdiecker reaction of }'vaith HgO -
Brzlz resulted in formation of tetrabromide ('J;g) [ 65 %; mp 265 - 268°C (decomp); v(Nujel) 1215, 1090,
1000 cm'l; 6(CDC13} 3.5‘9(4}{, t, J 3 Hz), 5.42(2H, quintet, J 3 Hz}; m/z 357, 355, 353, 351 (M+ -~ Br -
co), 276, 274, 272(351 - Br, Base}]. Finally, lg was subjected to the reductive debromination with

Li / t - BuOH in THF to give 1156 %; mp 169 - 170°C (lit'.,2 171 - 172°C): v(Nujol) 1300, 1240, 1010,

940, 900 em™}; 8(CDC1,) 3.20(8H, broad s), 5.20(2H, m); w/z 146(M"), 145, 117(Base}].}®
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