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Abstract: Dehydroamino acids and dehydropeplides were prepared by a one-pol reaction employing
diethyl chloroposphate in the presence of sodium hydride. The reaclion is stereospecific and proceeds
without racemization.

a.B-dehydroamino acids are important inlermediates in the preparation of non-natural or
optically pure amino acids! and for obtaining peptide amides in solid phase peplide synthesis2.
Unsaturated amino acids are also fundamental constituents in various antibiolic and phytoloxic
peptides 34 and the introduction of a,8-dehydroamino acids residues into naturally occurring peplide

hormones, generally resulls in a marked variation of their conformation and biological activity®.
Therefore the possibilily of synthesizing directly dehydropeptides through stereoselective routes is
particularly attraclive for the developmenl of the investigation of their peculiar conformational
features and for structure-activity studies in unsaturated peptidesS.

Several syntheses of dehydroamino acids have been reporledd, In general they are oblained by
condensation!:” or by B-eliminalion from serine and threonine derivatives with suilable leaving
groupsS. Various reagents have also been employed lo perform direct elimination, such as DiPCD
(diisopropylearbodiimide/copper(l) chloride)8, N.N'-carbonyldiimidazole9, and DAST (diethylaminosulfur
trifluoride/pyridine)10, the last procedure being also stereospecific. Likewise, the synthesis of
dehydropeptides is performed by incorporating the corresponding 8-substituted amino acids in the
peptide chain and promoting the g-elimination in the peptided, thus overcoming the difficulties in
activation of dehydroamino acids. Recently. en anelogous method has been reported. employing
phosphonoserine derivalives in the preparation of phosphonoserine peplides which finally, after
deprotection of the carboxyl group. undergo g-elimination by treatment with an organic basell.
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Now we describe a facile, one step dehydration reaction which is effective for the synthesis of
dehydroamino acids and dehydropeptides as well. The reaction consists in employing commercial
diethyl chlorophosphate as aclivating agent for the hydroxy group. in the presence of NaH. According
to the reaction conditions the phosphorilate intermediate gives directly the unsatureted produets in
high yields (Scheme 1). Therefore, neither preventive aclivalion of hydroxy group nor deprotection
steps are required; also amino acid coupling is avoided.

It is noteworthy thal, when threonine derivatives are used the reaction is stereospecific giving
exclusively the Z isomer.

It has been also verified thal the procedure here reported does not involve racemization of the
(BZ-protected amino aeids!2.
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i 5 CBZ H CHoPh
2 6 (BZ CHy CHs
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414 8 CBZ-Phe CHg CHq
Scheme 1

Synthesis of unsalvrated compounds (%)-(8), 10mmol of amino acid or peptide were dissolved in
dry THF13 (50 ml). 80% Sodium hydride (450mg, 15mmol). was then added. The mixture was stirred
under argon at room lemperature for 30'. then diethyl chlorophosphale was added (1.72g. 1.45mL.
10mmol). The reaclion mixture was stirred for 3h and then poured in 50mL of aqueous 10%
ammonium chloride. The aqueous phase was extracted with chioroform (3X). The combined extracts
were washed with sal. brine, dried and evaporated to give an oily residue. Flash-chromatography of
these materials gave the unsalurated compounds (5)-(8). Data for products 5 and 6 show a good
agreement with values previously reporled in ref. 9 and 11. Vields, physical and speciral dala are
given in Table 1.
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Table 1. Yields, Physical and ral Data for Compounds (5)-(8).
Yield | mp.| R a ‘l(i—NN)R. ‘?-NN)R-
\ -1 m ppm
o a7 | 400, _ ]5.16 {s. 2H. CHo0) 5.26 (5. 2H.[67.06 (CHp0). 67.74 (CH0).
{7120~ 1690, CHy0). 590 (m. 1H, =CHH).|106.38 (CHp=). 128.25, 128.38,
1615 6.30 (m. 1H. =CHH). 740 (m.| 128.60. 128.66. 128,74, 128.74,
111, Ph + NH) 128.85, 131.05. 135.06 (C Ar),
13683 (C=). 153.14 (CO).
163.59 (C0).
80 | 65 3400, - |1.75 (d. J="Hz. 3H. CHg). 3.68]20.72 (CHg). 52.37 (OCHs).
(dec) | 1720-1680, (s. 3H. CHg). 5.08 (s. 2H, CHy).| 67.39 (CHz0), 126.31 (=CH),
1610 610 (s. 1H. NH). 672 (q]128.20. 12829, 128.58, 133.37
J=THz, 1H, =CH), 7.30 (s, 5H.| (Ar), 136.03 (C=), 153.93 (C0),
Ph) 165.05 (C0).
7 | 200 | 34003080, | -61.2 [1.39 (d. J=72Hz 3H. CHy).|18.20 (CHg). 5140 (CH), 5298
(dec) | 1720-1680. | (c=0.6) 3.82 (s. 3H. OCHg). 4.35 (m.|(OCH3). 67.19 (CH,0). 109.53
1810 (CHCI3) | 1H. CH), 5.1 (dd. 2H. CHz0).| (CHp=). 128.1. 128.2, 128.83,
556 (m. 18, NH). 590 (d.|130.77 (C Ar). 136.12 (C=).
J=1.3Hz, 1H, =CHH), 658 {d.| 156.07 (C0). 184.3 (CO), 171.25
J=1.3Hz. 1H. =CHH). 7.33 (s.|(CO)
5H, Ph). 8.38 (m, 1H. NH)
7% | 129 | 3400, | -134 [1.66 (d. J=7.3Hz. 3H. CHs).]24.95 (CHg). 38.11 (CHoPh).
1730-1680, | (c=0.6) [ 321 (m. 2H. CHoPh), 372 (s.|5231 (OCHy), 56.37 (CH),
1610 |(CHOB)[3H. OCHg). 457 (m. 1K, CH)L|67.21 (CHy0), 12565 (=CH)
5.09 (s. 2H, O0CH,Ph), 5.38 (s.| 127.12, 128.05, 128.25, 128.54,
1H. NH). 6.79 (q. J=7.3Hz. 1H.| 128.74. 129.37. 134.7. 136.06
=CH), 7.21-7.38 (m, 10H, Ph),| {Ar). 136.16 (C=). 156.11 (CO).
8.37 (s. 14. NH) 164.6 (C0). 169.33 (C0).

Satisfaclory microanalysis was obtained for all the products.
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We verified that incubating CBZ-Phe and CBZ-Ala according to ihe experimental conditions. their
optical activities do not change.

Tetrehydrofuran (THF) was fractionated over calcium hydride and redistilled from potassium
benzophenone ketyl under an argon almosphere.

CBZ-Phe-Thr-OMe (4). Dicyclohexylcarbodiimide (970mg. 4.7mmol) was added to a solution of
(BZ-Phe-OH (797mg, 4.Ymmol) in dioxane (10ml) at (-C. Afler 15 a solution of 1-
hydroxybenzotriazole (635mg. 4.7mmol). triethylamine (476mg. 4.7mmol) and Thr-ONe
hydrochloride (800mg, 4.7mmol) in dioxane (10ml) was added and the reaction mixture was

stirred for 6h. The insoluble dicyclohexylurea was removed by filtration. the solvent evaporated,
the residue dissolved in elhyl acetate (30mL), washed with aqueous citric acid (10%), sat. NaHCOq

and water. dried over anhydrous NagS0,. Afler evaporaling the solvent the crude dipeptide was

cryslallized from ether. 1.7, 86% . M.p. 114C. IR: .em~1: 3400, 1700-1660. 1H-NMR: (ppm) 1.41
(d. 3H. CHg). 3.21 (m. 2H. CHoPh). 3.82 (s. 3H. OCHg). 424 (m. 1H. CH-OH). 4.34 (m. 1H. CH

(Phe)), 4.8 (m. 1H, CH (Thr)), 5.13 (dd. 2H, OCH,Ph). 553 (s, 1H, NH), 5.91 (d, 1H, OH), 7.25-7.35
(m. 10H. Ph). 8.37 {s. 1H. NH).
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