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The Diels Alder reaction of a glutamate derived dienophile with trans-
1-methoxy-3-trimethylsilyloxy-1,3-butadiene affords a spirodienone, This,
upon treatment with aqueous base leads to H-{Bz-tyrosine. Optical activity

is substantially maintained throughout the process.

Recently we have begun some investigations into the possibility of the chemical interconver-
sions of g-amino acids.] Qur long term objective in this activity is to learn to achieve such
transformations within the context of a polypeptide, thus possibly modifying its biological
function.

Our first success in the more limited area of interconversions of o-amino acids was the syn-
thesis of y-carboxyglutamate from L-glutamate via the intermediacy of pyroglutamate.2 Below we
wish to describe a more complex type of transformation, i.e. the conversion of L-glutamate to L-
tyrosine.

For this purpose, we started with the readily available L-benzyi-N-CBz-pyroglutamate (l).

2

We have previously described™ the smooth reaction of l with the Bredereck reagent, bisdimethyl-

amino-tert-butoxymethane, to afford a nearly quantitative yield of %. Hydrolysis of % with

3 The latter was converted to an E:Z

aqueous TN HCT-THF afforded the hydroxymethylenelactam 3.
mixture of a-thiophenylmethylenelactam isomers %3’4 through the action of tri-n-butylphesphine

and diphenyl disulfide {THF, rt, 68% yie!d).5
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Oxidation of 4 with m-chloroperoxybenzoic acid in chloreform at -23° for 2.5 hr provided a
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60% yield of diastereometric sulfoxides Q,S’G which were not routinely separated for use in the
next step. ODiels Alder reaction of 2 with diene §7’8’9 was accomplished by heating the mixture
in benzene at reflux for 22,5 hr. Hydrolysis of the crude adduct with 2.5% acetic acid in ethyl
acetate afforded, after silica gel chromatography, a 57% yield of crystalline spirodienone 1,3
mp 109.5-111°, [aly = -19.8° (C = 1.0, chloroform).

Treatment of 7 with 2N sodium hydroxide in tetrahydrofuran (2 mmol of hydroxide/mmoT of i)
for 24 hr followed by acidification of the derived basic material with IN agueous hydrochloric
acid produced a nearly quantitative yield of N-CBz-tyrosine §= mp 92.5-94°, [a]D = %90 (C=0.7,

acetic acid); natur‘a?l0 mp 94-98° [u]D = *9.g° {C = 0.5, acetic acid).

0,CH Y
H D — 1
e 0LHz

O- -.¢
(MalSSi l n5~

2 somnd
dCH0-C /an oL

"COZH

NoOH
—_—

T 8

A Fatad

Proof of the optical purity of the synthetically derived § was provided by its conversion to
optically pure L-tyrosine methyl ester. This was accomplished by treatment of 8 with an ethereal
solution of diazomethane in methanol at 0° followed by catalytic transfer hydregenolysis11 (10%
Pd/C, 2:1 methanol/cyclohexene) of the derived methyl ester. There was thus obtained the rela-
tively unstable amino ester. Examination of its 'H NMR spectrum (CDC13, 270 MHz) in the pre-
sence of the lanthanide shift reagent, tris [3-{tr1f1uoromethy1hydroxymethy]ene)—d—camphorato]
europium {III) showed the L-tyrosine methyl ester to he »95% enantiomerically pure.12

Acknowledgment: This research was supported by P.H.S. Grant Al 16943-01.

- 1206 —




HETEROCYCLES, Vol 15, No 2,

References:

1. For some simple examples from the literature see: {(a) H. Monteiro, Synthesis, 1974, 137.
{b) S. Yoshifuji, H. Matsumoto, K. Tanaka, Y. Nitta, Tetrahedron Lett. 1980, 2963.

2. S. Danishefsky, E. Berman, L.A. Clizbe, M. Hirama, J. Am. Chem, Soc. 1979, 101, 4385.

3. The structure of this compound is in accord with its 'H NMR, 1R, and M5 data.

4. Along with the desired vinyl sulfides 4, there was isolated a 15.6% yield of the bis-sylfide
resulting from a 1,4 addition of the thiopnenol to §.

5. 1. Nakagawa, T. Hata, Tetrahedron Lett., 1975, 1409. For a comparable reaction to prepare
selenides see: P.A. Grieco, S. Gilman, M. Nishizawa, J. Org. Chem., 1976, 41, 1485.

6. We are unsure as to whether the diastereomeric relationship between the two separable is0-
mers is due to the double bond stereochemistry, the diastereomeric sulfur atom, or both.

7. S. Danishefsky, T. Kitahara, L.F. Yan, J. Morris, J. Am. Chem. Soc., 1979, 101, 6996.

o

8. 5. Danishefsky, M. Hirama, N. Fritsch, J. {lardy, Am. Chem. Soc., 1979, 101, 7013.

9. 5. Danishefsky, J. Morris, G. Mullen, R. Gamnill, J. Am. Chem. Soc., 1980, 102, 2838.
10. Natural N-CBz-tyrosine was obtained from Sigma Chemical Company.
11. G. Brieger and T.J. Nestrick, Chem. Rev., 1974, 74, 567.

12. K. Ajisaka, M. Kamisaku, M. Kainosho, Chemistry Lett., 1972, 857.

Received, 4th December, 1980

—1207 -

1981




