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REACTION OF ETHYL 2-AZIDOPROPENOATE WITH NUCLEOPHILES
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Sagami Chemical Research Center, 4-4-1 Nishiohnuma, Sagamihara, Kanagawa 229

The title compound is transformed into ethyl 2-aminopropenoate having 3-phenylthio or 3-ethoxy
substituent upon treatment with thiophenol or sodium (or lithium) ethoxide in ethanol, respectively.
The reaction with ethyl mercaptoacetate is also discussed.

As ethyl 2-azidopropenoate (I) is readily accessible by the procedure described in the preceding paper, 1
we have studied its reaction with various nucleophiles and found this process provides us with a facile entry
to (Z)-2-aminopropenoates having a hetero-atom substituent at C-3.

Treatment of I (0.141 g, 1.0 mmol) with thiophenol (0.110 g, 1.0 mmol) in ethanol (5 ml) at room
temperature for 1.5 h resulted in evolution of nitrogen gas to give ethyl 2-amino-3-phenylthiopropenoate
(Ila)2 in 69-73% yields after work-up and column chromatography. The product was uniform by TLC analysis
and gave following spectra. IR (neat): 1710, 1610, 1480, 1240, 740 cm_l; 1H NMR (CDCls): 6 6.25 (8); MS:
m/e 223 (M+) Transformation of IIa into the N-chloroacetyl derivative (ClCHZCOCl, Et3N, CH2C12, 0°C,
1.5h, r t., 1.5 h) followed by purification by preparative TLC gave ethyl (Z)-2-(chloroacetamido)-3-phenyl-
thiopropenoai:e2 [mp 109-110°C, 1H NMR: 6 7.65 (s)] along with its (E)-isomer [lH NMR 6 8.13 (s)] in
56% yield in a ratio of 55:1. The stereochemistry of these was determined on the basis of the literature
values. 3 Thus, the configuration of Ila was assigned to (Z) of more than 98% purity.

When I was stirred in ethanol containing an equimolar amount of lithium or sodium ethoxide, ethyl
2-amino-3-ethoxypropenoate (IIb)4 was produced in 63 or 59% yield, respectively, IR: 1710 1580, 1320 cm-l;
1H NMR (CDCla): 6 6.63 (s). Derivatization of IIb as above gave a single isomer of ethyl 2-chloroacetamido-
3-e1:hoxypropenoa1:e2 (mp 77-79°C) exhibiting 1H—NMR absorption (CDCls) at 6 7.37 (s). In analogy to the
stereochemical result of Ila, IIb should have (Z)-configuration. Acetylation of IIb (Aczo, pyridine, r.t.,
overnight) followed by hydrogenation (10% Pd/C, EtOH, HZ’ 1 atm) gave ethyl 2-acetamido-3-ethoxy-
prop:auaoatae5 in 88% overall yield.
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Condensation of IIb with N-(t-butoxycarbonyl)phenylalanine (dicyclohexylcarbodiimide, r.t., 15 h) gave
the dipeptide III2 (mp 93-95°C) in 89% yield. Thus, Ila and ITb may find their application as unnatural dehydro

amino acid components. 6
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Upon treatment with an equimolar amount of ethyl mercaptoacetate in ethanol, I was transformed into a
Michael adduct IV2’ 7 in 84% yield which was treated with lithium ethoxide in ethanol to give V8 (mp 70-73°C,
59% yield) accompanied by an oil tentatively assigned to VI9 (14%). VI was not converted into V under the
conditions. Decomposition of IV into V and VI was also effected with 1, 8-diazabicyclo [5 .3.0] undec-T7-ene.
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It is worthy to note that the conjugate addition of nucleophiles to I is particularly facilitated by the
liberation of nitrogen gas to give the adduct under the mild conditions. The products reported herein have

potential biological activity. Studies along this line are in progress in our laboratories.
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