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The crystal and molecular structure of 1-tes-butyl d-ethyi
(PR.IRS R 252N -3-bromomethyl-3-hvdroxy-2-[(2-hydroxy-
26 B -trimethyibicyclo[3.1, 1 hept-3-vlidene jJamina|succinate,
Cy Hgy BrHO,, is presented. This compound is an intermediale
in the new synthetic route to f-substituted S-hydroxy-
aspartates, which are blockers of glutamates transport,

Comment

t-Gilutamate is the major exitatory neurotransmitier in the
mummalian central nérvous sysiem. The glutamate uptake
system consists of an least five different transporter proteins
called excitatory amino acid transporters. EAATI-EAATS,
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which have been cloned from mammalan tssues 1L has been
reported that among investipated derivatives of pr-threo-
S-hydoxvaspartate, L-Ii'rri‘l'.ll-,ﬂtll:rliﬂl.}lrabp&l'HH [L-TBOA)

organic compounds

was the most potent blocker for human EAALD, while the
p-isomer revealed & difference in the pharmacophores
between EAAT] and EAATS. Synthesis of various analogues
of p-hydroxyaspariate, and  especially of f-substitured
H-hydroxyaspartates, will provide indispensable took for the
investigation of the physiclogical roles of glutamate trans.
porters (Wehbe er al, 2003), For the synthesis of f-substituted
f-hydroxy-w-aming acids, and in particular of g-hydroxy-
aspartates (Lebrun er al, 1997 Shimamoto er al, 1998), we
have explored a new strategy using the enclate, (I}, of the
Schiff base prepared from (+)-(18.2R 5/)-2-hydroxypinan-3-
one and derbulyl glycinate (E] Achkar er al, 1988). Thas
stratepy is cutlined in the reaction Scheme above,

The products are the epoxides (I} and (IV), which are
versatile intermediates in organic chemistry (Hauser &
Ellenberger, 1986} and would be good precursors for the
synthesis of diversely f-substituted f-hydroxyaspartates and
their derivatives. In order to determine unambiguously the
configuration of the dilferent asymmetric C atoms at different
synthesis steps, the structure of the key intermediate (I16) was
studied by X-ray diffraction.
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Fig. 1 shows the molecular structure of (I15), and selected
geometric paramelers are given in Table 1. Taking iato
account the known B configurations of atoms C2°, O3 and C5,
we found that atoms C2 and C3 exhibit an § configuration. The
bicvclic system from (+}-{1R,2R 5F)-2-hydroxypinan-3-one
consists of a six-membered nng (C1-C6), bridged between
atoms OV and CF, with two methyl groups attached to atom
C#, and a methy! and a hydroxyl group attached 1o atom C2',
The N atom of the future aming function is involved in & Schiff
base with an E configuration at the Cl'==N1 bond. This E
configuralion was also found in the X-ray structure of several
similar Schiff bases (Laue er al, 2000; Thieme er af, 2000;
Katagiri er al, 2001 ). As shown by the CZ—N1—C1C2" and
C2—N1—C1'—C6' torsion angles [1759 (3} and —0.1 (5)7,
respectively], the geometry of the double bond is slightly
distorted.

The packing, shown in Fig. 2, is characterized by inter- and
intramolecular hydrogen bonds (Table 2). Atom O3 in the
reference molecule acts as a hydrogen-bond donor, vie atom
H3, to atoms 04 and 027 [symmetry code: (i) —x, ¥ — 4, —z].
In addition, atom O acls as a hydrogen-bond donor, vie atom
H?', 1o atom N1. The two short intramolecular hydrogen
bonds [03-- 04" = 2729 (4) A and Q2---N1=2877(4) A
hold the molecule in a rigid conformation by forming two five-
membered rings. The intermolecular 03—H3- - 027 hydrogen
bond [O - -0 = 2768 (4) A), and propagation of this bond
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Figure 1

an ORTEFPIL (Johason, 1976} view of the molecalar structure of (b
shawing the labelling of all non-H atoms. Displacement ellipsowds are
shawn at the 50% probability level and H atoms are shown as circles of
arbitrary radii

from the molecule al (—x, y — 1, —z) to the molecule at (x.
v — 1, z), peoerates an infinite chain running parallel 1o the
[010] direcrion.

Figure 2

A PLATON (Spek, 2003) wview of the intra- and inlermlecular
hydrogen-handed motif of (1l Oaly atoms involved o hydsogen
bonding are labelled. C, O, N and H atoms &re shown #s spheres of
arbatrary radii and hydrogen bonds are shown g dashed lines, [Symmetry
codes: (i} —x, ¥ — L —&2 (i) —x, p # L—nGif)zy—1.2]

Experimental

Potassium hexamethyldisilazane (KHMIDS) gave the best result in
prepanng the potassiom Schilf base enclate. Alkylation with ethyl
bromopyravate as prochiral ketone (Soloshonok et al, 1997) afforded
the J-hwdroxy compounds ([1a) and (I1B) in 74% yield as a mixture of
1w diastereoisomers (B8/12], which were separated by silica-gel
column chromatography. For the X-ray diffraction analyss, pure {I1&)
{m.p. 365366 K| wes dissolved in the required amount of anhydrous
Et,0. Single crvstals were grown from the solution by slow
evaporation at room temperature. Compound (TI8} was transformed
ensily into epoxde (1011 by the action of CsF o tetrahydrofuran/
CHLCN (1) (vield 76%). Adter cleavage of the chiral auxiliary
group, the aminoester epoxede ([V) was obtained {yield 3%}

Crynial doto

CHu BN, o= 123 Mgm™’

M, = 47635 Mo Ko radiation
Momelinic, P Coll parsmerers from 24308
a= 1158600 A reflections

h = k321 (3] H. B o= 35206

= LA () A =172 mm"

A= 118031 {5) TaXMi21K

V= 121ad6) A7
Z=1

Pram, olourbess
080w 040 = 0U200mm

Dara collecion

Memivs KappadCD area-detecior 3231 imlependent reflections
diffractometer 95 refections with { = 2o(l)
@ ins Ria = 4G

Ahsarption carrection: malti-san [N
[FORETAV, Blossing, 1999%) ho=—15— 14
Tom = 05T, Tppyy = IL7IH = —13 = 13

24 304 measured refleddions f=—14—= 15

Refinement
Refinement an F*
R[ET = 2a(FT}] = DG
wiR(F*) = 0119

wos Ll (FL) + IUHALRY
& DL5EAL

]
where F= (F1 + 28003

5= 1418 {765 g = IMHEL

2581 reflections A =0T AT

81 parameners Bifpge = =057 2 AT

H-atom parameters comslrainsd

Table 1 .

Selected geamelric paramerers (A, “1.

CTA—CB=D G L) CTH OO 108647
Cl=C1-C3-03 =415 [5) Cl-C—-33—-C4 IBEL (2}
Wl =2 =3 1085 (2) CI—Cr—C5—Brl L7137 (19}
Cl=CE—C3-C5 TLL(3) L =0 — 0 — 7 L4H.5 (14}
Mi =2~ C3—C4 ~4%E () Cd 04— O — C78 107 5 (8)
Table 2 .

Hydrogen-bonding geometry (A, ")

D—H--A —H H---A i D=H- A
03—H3-. .08 .2 ER| 1729 (4) 113
02" = HI'---Nl LK 251 1ATT {4) L&

03 =H3---0F" nET 2 1.768 {4) 156

Symimelry code: (1 —xp —§ -2

0474 jabny Wehbe eral - Oy H oy Rrk0y,
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Adoms HY and 12, which are involved in hydiogen boads, were
located m dilference Fourer maps The remanng H oatoms sere
introsduced at caloulated positions and refined as nding atoms (-
H=082 A, and C—H - D%, 097 and 09K A}, with diplacernent
parameters equal to 1.2 {OH, CH and CHy)or 1.5 {CH ) bmes that wf
the parent atem 1t was chear early i the refinement that there was
some disorder of the methyl a1om C7 of the ethyl ester functin. The
ethyl ester group was therefore refined as & dnordered group with an
occupancy of 35% for the C7A posinon and $7% for the T8 pust.
ton. Although atom ClL0 of the tere-butyl group desplays an elongated
ellipuand axis, no chemecally sensible disordered model coulld be
abiarned. This i due Lo ols close inleractions will Dao I'I"IEII'I.H BROUpa
wir methyl atom C7A of asymmetry-related molecule at {1 — 5.3 + !
I =z} and methyl atom O11 of a symmelry related muokecule at
(1= 5. v#t. =] Asdiscussed above, the absclute configuration of
atoms O and O3 was estabhshed from the known absalute conhg:
uration of atoms T2 O3 snd C5 i was therefore not imperative 1o
determune the configuration from the anomalous dispersaon of the Br
atem, and no Fredel parrs were collected

Data collection: KappaCO D Software (Mons, [T cell reline-
ment: WKL SCALEPACK (Oreanowsks & Minor, 19971 data
reducten: WKL DENZD (Orwimowskn & Minos, 197} and
SCALEPACK: programis) used 1o slve structure SIRNT (Allomare
ef af | 1) programish used to refine structure: SHELXLYT (Shel-
drick, 197) molecular graphics: ORTEPIL (Juhnsom,  1%76)
PLATON (Spek. 20U3) software used to prepare matenal for
publicanion maXus (Mackay o ol 199)

We thank Professors M. Pierron and M. Georgl, Laboratoare
de Bio-inorgamgque Structurale (UMR CNES 6517), Faculle
des Sciences de 51 Jérdme. Marseille, France, for data collec-
L.
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Supplementary data for tha paper are avaslable (rom the 1L Cr electronc
archoiwes (Heference: DMI0XY)E Services for acocisng (hese data are
described al the back of the journal
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