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New molecular rearrangement of tricyclic spirofuranoid
into the a,a-disubstituted p-semiquinoid system
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A ncw acid-catalyzed molecular rearrangement of 2-2,3,4,5,6,7-hexahydro-3-methoxy-
carbonyl-4 -trichloromethyl-47,6,6-trimethylspiro|benzofuran-2,1 " -|2,5|cyclohexadien]-4-one
into 4-mcthyl-4-trichloromethyl- 1 -[(4,4-dimethyl-2-hydroxy-6-oxocyclo- I -hexenyl)(methoxy-
carbonyl)methylene]-2,5-cyclohexadiene was found. The structure of the latter compound
was confirmed analytically, by spectral data, and by X-ray diffraction study.
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Studics of the semiquinoid systems (cyclohexa-
dienones and alkylidenecyclohexadienes!-?) demonstrated
that tricnedione 1 (sce Ref. 3) may be converted to
stereoisomeric tricyclic spirofuranoids 2 (sec Ref. 4). In
this work, it was established that the representative of
this class of compounds Z-2a rcadily undergoes cleavage
of the heterocycle with rearrangement of the exocyclic
fragment of the molecule upon keeping in CHCly
(Scheme 1).

The product isolated from this rearrangement is stable
only upon storage in the solid state at —70 °C. In
solutions, this compound undergoes further chemical
conversions. Conventional spectral methods (IR and
mass spectra) are not characteristic for the compound
obtained, whereas the '"H NMR spectra are character-
ized by a complex dynamic bchavior indicative of
prototropic equilibria. Therefore, we used X-ray struc-
tural analysis for establishing the structure of this com-
pound. Based on these data, the product is 4-methyl-
4-trichloromethyl-1-{(4.4-dimcthyl-2-hydroxy-6-oxo-
cyclo-1-hexenyl)(methoxycarbonyl)ymethylene]-
2.5-cyclohexadienc (6) (Fig. I, Table 1).

The most probable mechanism of the rcarrangement
found involves the initial protonation of any one (see
Scheme 1, intermediates 3 and 4) of the clectron-
donating oxygen atoms of 2a followed by the cleavage of
the five-membered heterocycle and the formation of
Weland's o-complex §; B-climination of the proton
from the tertiary carbon atom of 5 yielded triene 6.

If the structures of product 6 and its semiquinoid
precursor 1 are compared, the sequence of conversions
I - 2 — 6, which was reported previously? and de-
scribed in this work, may be of interest in modern

t Deceasced.

moleccular design as a new strategy of exo-homologization
of p-semiquinoid systems, which involves the attach-
ment of the formally carbene equivalent =C(H)COOMce
to the inter-ring n-bond of molecule 1.

Experimental
The reaction was monitored by TLC on Silufol UV-254

plates; development was carried out using UV light and [,
vapor. 'H NMR spectra were recorded on a Bruker WP-200
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Fig. 1. Structure of molecule 6 in the crystal. The dihedral
anglc of the bend along the C(3')—C(5°) linc is 45.6°. In the
crystal, molecules 6 are linked in infinite chains through
H-bonds O(3)—H(03)...0(4) (—1—x, /24y, 1/2—2) (O—H
0.79(4), H...0 1.78(4), 0...0 2.577(4) A, O—H...0 176(4)*).
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SY spectrometer (200.13 MHz) relative to TMS; the IR spec-
tra were obtained on a UR-20 spectrophotometer (Karl Zeiss),
the Raman specctra of solid samples were mcasured on a
Romanos HG-2S spectrometer (the argon laser excitation line
was 5145 A); the mass spectra (El) were obtained on a Kratos
MS 30 spectrometer (70 eV).

Initial compound Z-2a was prepared according to the
procedure described previously.

4-Methyl-4-trichloromethyl-1-[(4,4-dimethy!-2-hydroxy-6-
oxocyclo-1-hexenyl)(methoxycarbonyl)methylene]-2,5-cyclo-
hexadiene (6). A solution of Z-2a (0.035 g, 0.08 mmol) in
I mL of CHCIy was kept at 20 °C for 8 days, then the solvent
was distilled off, and C¢Hg (I mL) was added to a yellow
residue. The solution obfained was kept at 0 °C for 1 h. The
white precipitate formed was filtered off, washed with benzene
(1 mL), and dried in vacuo for 4 h (I Torr). The compound 6
was obtained in a yicld of 15 mg (42 %). Found (%): C, 55.34;
H, 5.24; Cl, 24.33. 6(CgH;,04Cl3) - 1(CgHg). Calculated (%):
C. 55.51; H, 5.12; CI, 24.57. IR (Vaseline oil), v/em™!: 1600
v.s (0=C—~C=C—0H); 1710 v.s (C(O)OMe); 3000 br (OH).
Raman spectrum, v/em™!: 1636 and 1653 (C=C); 1712
(C(0)OMe). The mass spectrum, m/z ([(%)): 346 [M*—
2HCY (0.3), 316 {M+*—2HCI-CH,0] (6.4), 302 [M*—2HCI-
CO,) (2.4), 287 IM*—2HCI-C(0)OMc| (3.37), 268 (53), 253
(72), 143 (100). '"H NMR (DMSO-dg), & 1.15 (s, 6 H, 2 Me);
1.58 (s. 3 H, Me); 2.35 (br.s, 2 H, CH;); 248 (brs,
2 H, CH,): 3.64 (s, 3 H, MeO); 6.35 (m, 3 H, 3 CH); 7.15
(s. 1/6 CgHg): 7.58 (br.d, | H, CH, 37 = 10.0 Hz).

The single crystal of compound 6 was obtained from a
saturated solution in acetone kept in pentane vapor. X-ray

6

structural study: single crystals of 6 are monoclinic, at —70 °C
a = 6.384(3) A, b = 13221(6) A, ¢ = 24.017(10) A, B =
95.53(3)°, ¥ = 2017.7(6) A3, d. = 1.382 g cm™3, Z = 4,
M = 419.7 |C\gH,,04Cl5], space group P2,/c. The unit-cell
parameters and intensities of 2043 independent reflections
with / 2 3a(/) were measured on a Siemens P3/PC diffracto-
meter (Mo-Ka radiation, graphite monochromator, 6/20 scan-
ning technique, 8 < 26°). The structure was solved and refined
by the least-squares method with anisotropic-isotropic thermal
paramcters for nonhydrogen atoms. The final values of the R
factors arc as follows: R = 0.037, R, = 0.041. All calculations
were carried out on an IBM PC/AT computer using the

Table 1. Principal bond lengths (d) and torsion angles (¢) in
molccule 6 )

Bond d/A Angle ¢/deg

C(6)—C(H—C(7)—C(1") —170.4
C(—C(H—C(NH—C(8) —174.6
C(1)—C(NH—C(1")—C(6")—123.9

C(6")—0(4) 1.248(4)
C6H)—C(17) 1.441(5)
C(1)—C(2") 1.366(5)

C(21)-0(3) 1.325(4) C(H—C(N—-C(1)-C2") 609
C(1—C(7)  1.477(5)
C(H—C(7)  1.365(5)
C(H—CQ)  1.453(5)
C()—C(6)  1.454(5)
C()—C(3)  1.318(6)
C(5)—C(6)  1.330(5)
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SHELXTL PC program package.’ Atomic coordinates arc
deposited at the Cambridge Crystallographic Data Centre.*
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Synthesis of 1,1-dihydroperfluorooxaalkan-1-ols and their
interaction with terephthaloyl chloride
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A scries of 1,1-dihydroperfluorooxaalkan-1-ols and o.0,w,w-tetrahydroperfluorooxaal-
kanediols has been synthesized. Some tercphthalates were synthesized by the reaction of
these alcohols and diols with tercphthaloyl chloride.

Key words: I,1-dihydro-3,6.9-trioxaperfluorodecan-1-ol, I.1-dihydro-3,6,9,12,15-penta-
oxaperfluorohexadecan-1-ol, 1,1-dihydro-3,6,9,12,15,18-hexaoxaperfluorononadecan-1-ol,

I.1-dihydro-2,5-perfluorodimethy!-3,6-dioxaperfluorononan-1-ol,

1,1,3-trihydro-

2.2.3,3-tetrafluoropropan- [ -ol, terephthaloy! chloride, terephthalates of fluorinated alcohols.

Block-copolymers consisting of macromolccular frag-
ments of different chemical natures make it possible to
creatc materials possessing valuable properties. Block-
copolymers of simple perfluoropolyesters (flexible blocks)
with polyarylates and polyarylsulfones (rigid blocks) have
not been much studied. In the present work, the syn-
thesis of fluorine-containing alcohols and diols is per-
formed, and their reaction with terephthaloy! chloride is
studied. This interaction is a model of one of the
pathways of the formation of block-copolymers of the
following structure:

—OCH,RPCH, —OC—Ar—C—(0Ar ' —OC—ArC)>—
il il I i

Ar = GH, etc.; Ar’ = GH,—C(CH,;),—CgH, elc.:

R = (CR,CF,0),(CF,0)CF,:

(‘)F(OCFz(i‘,F)mO(CFz)GO(Cl}FCFzO)n(llF

CF,  CF, CF, CF,

The vitrification temperature (7g) of perfluoropolyes-
ters depends primarily on the structure of the monomer
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