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Abstract

Diastereoselective alkylation of ethyl$p3,6-diethoxy-2,5-dihydro-5-isopropyl-2-pyrazinecarboxylatg)(3
with alkyl halides was investigated by using NaH am@uLi. These alkylated products R5S)-4b—d were
converted to the correspondingalkylated serinesS)-6b—d. © 1998 Elsevier Science Ltd. All rights reserved.

Nonproteinogenic amino acids, such @ssubstitutedo-amino acids, have attracted our attention
because of their biological activitySpecifically, the construction of enantiomerically paresubstituted
serines is of considerable interest from the standpoint of synthetic and pharmaceutical ciemistry.
previous work, we reported the diastereoselective aldol-type reaction of a newly designed bislactim
ether, ethyl (R)- or (59-3,6-diethoxy-2,5-dihydro-5-isopropyl-2-pyrazinecarboxyl8teas the chiral
x-substituted serines precursor.
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Herein we describe diastereoselective alkylation of the chiral bislactim 8tlath alkyl halides
towards the enantioselective constructioroeélkylated serines as shown in Scheme 1. Bislactim ether
(59-3 was readily prepared froma-symmetric diethyl aminomalonateand L-valine (§)-2 according
to the previously reported procediifeDiastereoselective alkylation of the bislactim ethe®){8 with
alkyl halides was examined by employing NaH®BBuULi under suitable conditions as shown in Table 1.

The reaction of the sodium enolate o§8 with 2 mol equiv. of alkyl halides gave alkylated products
(2R,59)-4a—d as colorless oils in reasonable yields and 52—92% diastereomeric excess (de), respectively
(entries 1-4 in Table 1). Similar treatment of the lithium enolate &-Gwith 2 mol equiv. of alkyl

halides afforded [R,59)-4a— in 68-84% yields and 34-97% de (entries 5-7), but poor reactivity was
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observed in the reaction wittrthexyl bromide (entry 8). The absolute configuration and de Bf53®-

4a— were determined byH-'H NOE (400 MHz, CDCJ) experiments and by comparison with the
absolute configuration of each corresponding diastereom&5324a—c. When C2—Me protons of
(2R,59-4a were irradiated, an NOE enhancement of C5-H was recognized (Fig. 1). On the other
hand, irradiation of C2—Me protons of $59)-4a caused no NOE enhancement of C5-H. In the case
of (2R,59-4b,c, a similar NOE enhancement was observeR[§®)-4b: between C5-H and phenyl
protons, (R,59-4c. between C5-H and an allyl proton] as shown in Fig. 1. These alkyl substituents
must be introduced in ais-relation manner to the proton at C5 due to the steric hindrance between
the alkyl halides and thepropyl group at C5. Based on the reaction mechanism described above, the
absolute configuration of the major product obtained from the reactionSp3(®vith n-hexyl bromide

was speculated to beRS9)-4d.
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a: R = Me, b: R = PhCHj, ¢: R = CHp=CHCHy, d: R = Me(CH,)s

Scheme 1. (@) NaH/RX/THF/rt, (I}BuLi/RX/THF 0°C, (c) DIBAL/CH,CI,/0°C or 0°G-rt, (d) 0.2 N HCl/MeCN/rt

Reduction of each diastereomeric mixturedef-d with 2.5 mol equiv. of DIBAL in CHCl, at 0°C
to room temperature followed by chromatographic separation of the resultant two diastereocisomers on
a silica gel column gave the corresponding primary alcohdb&-5a—d as the enantiomerically pure
compound in various yieldb& 56%, 5b: 84%, 5¢. 76%, and5d: 77%). Interestingly, a considerable
upfield shift of C5-H § 2.91 ppm in CD{, 2.92 ppm in THFdg, 2.92 ppm in methanaly, and 3.13
ppm in benzenel) of (2559)-5b was evidently recognized when compared with the chemical shift
(6 3.72 ppm in CDC, 3.70 ppm in THFdg, 3.78 ppm in methanals, and 3.90 ppm in benzerug)
of (2R,59-5b in the *H NMR (200 MHz) spectrunt. In addition, one of the Me protonsS (—0.05
ppm in CDC}, —0.14 ppm in THFdg, —0.04 ppm in methanads, and 0.35 ppm in benzerdg) of

Table 1
Diastereoselective alkylation of bislactim ethe®)3

Entry RX Conditions®  Time Product \E,',Z l)d ?,Z) b)
1 Mel A 50min (2R, 55)-4a 69 52
2 PhCH,Br A 1.5h (2R, 55)-4b 82 92
3 CHp=CHCH,Br A 45mn (2R, 55)-4c 58 82
4 Me(CH,)sBr A 7.75h (2R, 55)-4d 71 70
5 Mel B 25h (2R, 55)-4a 68 34
6 PhCH,Br B 40 min (2R, 55)-4b 84 97
7 CHp=CHCH,Br B 2.75h (2R, 55)-4¢ 74 88
8 Me(CHy)sBr B 25h — -9

a) Conditions A: THF, t, (55)-3/NaH /RX (1:1.5: 2); B: THF, 0 °C, (55)-3/ n-BuLi/ RX (1 :
1.1:2). b) H NMR analysis (400 MHz, CDCl3). c) No reaction. 76% recovery of (55)-3.
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Fig. 1. SelectedH-H NOE enhancements (400 MHE NMR, CDCl) for (2R,59-4a—

(2R,59)-5b exhibited a significant upfield shift in comparison with the chemical skif0.68 or 0.87
ppm in CDC§, 0.59 or 0.89 ppm in THHMEg, 0.69 or 0.95 ppm in methandk, and 0.71 or 1.01 ppm in
benzenads) of (25,55)-5b.4 Such a phenomenon seems to be rationalized in terms of the shielding effect
of the phenyl moiety, which probably adopts a folded conformation with the bislactim ether mbiety.
Hydrolysis of (Z559)-5b—d with 2 mol equiv. of 0.2 N HCI in MeCN at room temperature afforded
the corresponding-alkylated serinesS)-6b—d as each enantiomerically pure compoufit: (68%, 6¢:
16%, anded: 31% yields)! Unfortunately, §)-6a was not obtained after hydrolysis of38S)-5a under
the acidic conditions.

In conclusion, somex-alkylated serines were synthesized, each in enantiomerically pure form, by
using chiral bislactim ether -3. Thus, we demonstrated thatsymmetric diethyl aminomalonate
could be utilized as the chiral serine carbanion synthon.

H,N. COEt H,N, COoEt H,N, CH2OH
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“chiral serine carbanion"
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