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Abstract: Enantiomerically pure nor-furanomycin, furanylglycine, O/m
furanylalanine and homo-furanylalanine derivatives were prepart /\/H
from appropriate amino acid derived dienes using ring-closin o x|
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There has been considerable interest in the design of n 1 2,R'=H, R2= OH o)<N

synthetic routes for the preparation of hon-proteinogen 3,R'=0H,R*=H

a-amino acids and their derivatives for use in biologice

studies or as chemical building block&lthough superb o

asymmetric syntheses are continuously discovetad, /\)} \)O:}

transformation of simple coded amino acids into mor , i _ = v R

complex but useful compounds is a rich source of diver: <M o NHBoc

substance$ Several amino acid derived building blocks 7 SRoCHOH Ty

have thus emergédAmino acid derived aldehydes re- o

present one of such class of valuable synthons. Herein o) o

wish to report new synthetic routes to enantiomericall . S / iv R, Y

pure dihydrofuranylglycine, furanylglycine, furanylala- > — o_ . :

nine and homo-furanylalanine derivatives from the apprt < Boc NHBoc

priate amino acid derived aldehyde as chiron (Figure 1) 10 E R ggjﬂ“:l v

NH, Schemel Reagentsand conditions: (i) vinylmagnesium bromiel,

o o _on 78 °C t0 —20 °C, 1.5 h, 92%; (ii) allyl bromideBuOK, DMF, 0 T,

m 18 h, 48%; (iii) Grubbs’ cataly® (5 mol%), CHCl,, r.t., 4 h, 75%,
—H g 71% 8; (iv) MeOH-HCI (5%), 0 °C, 0.5 h, 82%, 78% 11; (v)

H,CrO,, EtO-H,0, r.t., 2 h, 54940, 51%12
Figurel Furanomycin

selective vinylation ol has been developé®*' Accord-

Over the years, Garner’s aldehyflbas emerged as a ver-; ) .
satile reagent for the synthesis of amino acids and relaf%ﬁlf/brtgriirgggre of.glcorr]]olsz'(and3) ;Nﬂs treated W'tdh.
W provide the mixture of the corresponding

. . . . .. a
mglok?:gwmlstgrrﬁ?ré%ﬁygj taGnacrErzi\ﬁYSe ;ggﬂsgzgl}%at allyl ethers4 and5 which could be better separated at this
serve as an appropriate starting material for the synthe goe. Ring-closing metathesis of the major isotneith

: . : : fubbs’ catalyst benzylidene bistricyclohexylphos-
of the dihydrofuranylglycine ring system present in the, . ; . . .
important antibiotic substance furanomygifihus, addi- phinoruthenium(1V) dichlorid€ (6) smoothly provided

tion of vinylmagnesium bromide tb(prepared following the dihydrofuran derivative, [a], +13.9 € 1.44, CHCJ),

an improved procedurgproceeded smoothly to provide ‘;in good yield Deprotection of the oxazolidine unit in the

separable mixture of the known diastereomeric alcahol atter under_ conventional CO”d't'OF‘S proceeded unevent-
ully to provide the N-protected amino alcohol derivatives

ands (ca. 3:7, Scheme 1). 8 in high yield. Oxidation of this alcohol under biphasic

The stereochemical outcome of this reaction, although n#dnes’ conditior’é led to the N-protected dihydro-

in favor of the natural configuration in furanomycin, mayyranylglycine derivative®. Similarly, from the minor

not prove to be a serious problem since Ispthandanti-  jsomer5, the epimeric dihydrofuranylglycine derivative
12 was prepared.
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for various reasons. Furanylglycine derivatives have al —
been preparééithrough a creative application of enzym- /—="h] i o/\-_/H@/\ i d ”OJ
B

—_—

atic resolution. Althouh separate aromatization of the do><’\'\,309 N-god"! ><N

hydrofuran derivative-12 at any stage would lead to the ~

corresponding aromatic compounds, a one-pot ring-cla 55 1= 5 A s

ing metathesis and aromatization protocol was develop

following our related work® Thus, treatment of the mix- AR W HOH,C— AT~ y

ture of the epimeric ethedsand5 with Grubbs’ catalyss ~~  ~ O_n._ © NHBocO— —
. . . . Boc

and then with DDQ in a one-pot manner directly provide 19n=1 20 n=1

the furanylglycine derivativ&3 in 56% yield (Scheme 2). 25,n=2 26,n=2

Deprotection of the oxazolidine unit in the latter neatl

provided the amino alcohd¥, which on oxidation pro- ~ HOC—" "
vided the protected furanylglycine derivatiie NHBoc ©
21,n=1
27,n=2
(@] \ O \
_ SN ) R ~ Scheme 3 Reagents and conditions: (i) vinylmagnesium bromiel,
4+5 —— QT Yy —78 °C to —20 °C, 1.5 hl7, 78%; 23, 92%; (ii) allyl bromide,t-
)(N\ KiHBoc BUOK, DMF, 0 °C to r.t., 18 h8, 52%:24, 57%; (jii) Grubbs’ ca-
Boc lyst6 (5 mol%), CHCl,, r.t., 4 h, then DDQ, benzene, reflux, 1.6
13 14, R =CH0H™] 4 19, 54%;25, 57%); (iv) MeOH-HCI (5%), 0 °C, 0.5 BD, 82%;26,

15, R=COMH 78%; (V) H,CrO,, ELO-H,0, r.t., 2 h21, 46%:27, 49%

Scheme 2 Reagents and conditions. (i) Grubbs’ catalyst6 (5

mol%), CHCl,, r.t., 4 h, then DDQ, benzene, reflux, 16 h, 56% over

two steps (i) MeOH-HCI (5%), 0 °C, 0.5 h, 82%; (iii}¢&tO,, Et,O—
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All new compounds reported gave satisfactory spectroscopic
data.

Experimental Procedurefor the One-Pot RCM and

DDQ Oxidation.

Grubbs’ catalysé (5 mol%) was added under argon
atmosphere to a solution 8 (62 mg, 0.2 mmol) in dry
degassed C)EI, (10 mL) and the resulting mixture was
stirred at r.t. for 4 h. A dation of DDQ (91 mg, 0.4 mmol)

in benzene (16 mL) was then added and the resulting mixture
was heated to reflux for 16 h. Evaporation of the solvent in
vacuo followed by chromatography of the residual mass on
silica gel using 5% EtOAc—petroleum ether afford@ds a
viscous liquid (30 mg, 54%)], +6.5 €0.75, CHCL,). IR
(neat): 2979, 1699, 1390, 1366 tmH NMR (400 MHz,
CDCl;, mixture of rotamers}i=7.31 (1 H, s), 6.27 (1 H, s),
6.04 (1H,dJ=4.1Hz),4.14 (1 H,d]=5.8 Hz), 4.03 (1

H, d,J=4.2 Hz), 3.88-3.86 (2 H, m), 3.12 (1 HJ&s 14.3

Hz), 3.01 (1 H, dJ = 14.3 Hz), 2.85-2.77 (2 H, m), 1.48 (s,

9 H), 1.24 (6 H, merged s). MS (TOF MS EStjz = 304

[M* + Na]. Anal. Calcd for GH,3NO, (%): C, 64.0; H, 8.2;

N, 5.0. Found: C, 64.3; H, 8.4; N, 4.8.
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