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The unique structure of prephenate, the natural precursor of
phenylpyruvic acid and many other aromatic compounds was proposed by

1)

U.Weiss in a short but famous communication long before other cyclo-

hexadienoles were known. By synthesizing the two stereoisomeric tetra-

hydroprephenic acidsz)

, not only the proposed constitution could be
proved, but also the stereochemistry was established in which the hydro-
xylgroup is in cis position relative to the tert. carboxyl group3). All
attempts to synthesize prephenate were more or less unsuccessful4) be-
cause of the instability towards acids and strong basess).

By courtesy of S.Danishefsky, University of Piftsburgh, we have been in-
formed of his most elegant and straightforward synthesis of prephenate
via the cyclohexadienone la 6) .

We have synthesized the ethyl derivative lb independently in the
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7)

following way using the method of Sharpless and co-workers to intro-

duce the double bonds of dienone 1. The ester lactones 3a, 3b were

prepared from the keto diacids 2a, 2b analogous to earlier experimentss).

All the above compounds were well characterized by 1H, 13C-NMR,

IR and UV spectra. Either high resolution mass spectra or combustion ana-
9)

lyses were in accordance with the structural formulas™’. Similar to the

synthesis of 1b, ten other 4,4-disubstituted 2,5-cyclohexadienones have

been prepared in pure form via the phenylseleno—enones1o).

We obtained the dienone lb as a colourless oil, which is very sensitive
to acids and bases. Especially the purification process by chromatogra-
phy on silica gel was always accompanied by big losses due to dienone-
phenol rearrangement. The dienone 1b shows the following spectral data:

IR(film):3040(C=C-H), 1788 (-0-C=0), 1750(0=C-OEt),1688(-C=0),1630(C=C),

1 1 1),

1605 cm ' .- UV{(methanol) :} (logg)=229nm(3.9).- 'H-NMR(CDCl,)
max 3

0=7.1 (1H, 44, J=10.6Hz, J=2.5Hz, olefin H at C; or C,,); 6.8(1H, dd, J=

10.6Hz, J=2.5Hz, olefin H at C or C6);6.45(2H, d, olefin hydrogens at

10

C, and Cg);4.32 (2H, q, J=7.2Hz, RCO,-CH,-CH3); 3.75 (2H, m, RO-CH,-CH;);

7
2,68 (2H, s, hydrogens at C4);1.28(3H, t, J=7.2Hz, RCOZCH2-C§3); 1.20 ppm

(3H, t, J=7.2Hz, ROCHZ-C§3). - The dienone 1b gives no molecular ion
m/e 280 in the high resolution mass spectrum under conditions of elec-
tron impact (E.I.):m/e=236 (M+-C02,41%;236.1O48 calc. 236.1049 for

+
C13H1604); 207 (M -Co,

Only the chemical ionisation mass spectrum (C.I.)

Et,52%; 207.0651 calc. 207.0657 for C11H11O4).

12) with isobutane as

reagent gas gives the expected quasi-molecular ion mat (m/e 281) with
a relative abundance of 45%. The fragmentation pattern of the E.I.

and C.I. mass spectra are guite different.

13

The signals of the C-NMR spectrum could be assigned by proton off-

resonance decoupling and by comparison with the spectra of other spiro-

13) 13

cyclic lactones and dienones The C chemical shift of the carbo-

nyl carbon C-8 (6C=184.18 ppm) is typical for 2,5-cyclohexadienones.
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10

10.
11.

12,
13.

TABLE.  'C Chemical Shifts of 1p in CDCI,

(6C in ppm, TMS=0)

No. 5

1 12 13
00CH,CH3 c-1 c-3 c-4 c-5 C-6 c-7 c-8
CH)CHy 170.60 103.68 43.44 50.45 144.777 130.78%" 184.18
15
6 c-9 c-10 c-11 c-12 c-13 cC-14 c-15
7 132.07"" 144.377 166.33 62.79 14.09 63.02 15.34
+,++

These signal assignments may be reversed
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