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Abstract: An efficient and simple synthesis of oxazolidin-2-one suppress the endocyclic cleavage pathway and also convey a high
SuperQuat chiral auxiliaries is described which provides rapid access tiegree of crystallinity to both the auxiliaries themselves and the

multigram quantities of the auxiliaries. acylated derivatives, enabling simple purification of intermediates and
products by recrystallisation (Scheme 3).

The versatile oxazolidin-2-one based methodology developed by Evans o o o 0 o

et al has been widely used in asymmetric synthesis for the preparation l Jk )k/ 0 J\ )J\/

of highly functionalised homochiral molecufesThis methodology QA M= NV Y —=9q M H"

generally involves coupling the auxiliaty an acyl fragment which is / ( M Ry M Ri

then chemically derivatised to afford ideally a single diastereoisomer R R

with one or more new stereocentres. Subsequent cleavage anc 1

purification of the transformed acyl fragment affords the desired Rgeagents: () LioH, THE/H,0
homochiral productind the chiral auxiliaryhich may be recycled as
required (Scheme 1). Scheme 3

o]

J\ j\ )O]\/ o o Work carried out within these laboratories has clearly demonstrated that
O" NH () Y Ri (ii) OJ\NJK/FH the repertoire of chemistry which ensured the popularity of Evans’
\_< \_< auxiliary is equally accessible using the SuperQuat methodblmy
R \__( E we now report on a new synthesis of these auxiliaries which enables

their preparation on a multigram scale. The original preparation of
(iii) SuperQuat auxiliaries involved the addition of methylmagnesium
bromide to ar-amino acid methyl ested to afford amino alcohof,
Q J\ followed by direct treatment with carbony! diimidaz8lan alternative
Ho)k/ 1, 0\_{“" procedure was developed based on conversion of alcéhtd
R

R R

Reagents: (i) n-Buli, R4yCH,COCI;

E trichloroacetamide derivative followed by base promoted cyclisation
(i) Base,E*; (i) LIOOH

to the desired auxiliary (Scheme 4F.

Scheme 1 R R A
® o ) oH (i) i OH

HzN AN o™ N

The range of chemistry to which these acylated auxiliaries has been C|@ OMe H

subjected is highly impressi\?ebut there are problems associated with 3 4 l (iii) 5
its use. The major problem concerns its recyclability due to the tendency ) 0
of the oxazolidinone ring of large branched acylated auxiliaries to ) J\
undergo endocyclic ring opening under the alkaline cleavage conditions Q" 'NH
(Scheme 2?. Reagents: (i) MeMgl, Et,0 (i) CCI3COCI, Pyridine M
o (iii) KoCOg, EtOH (iv) CDI, CHoCl, R 1!
HO HNJ\m Scheme 4
o endocyclic \_<
)LN / While these methods were amenable to small scale synthesis, attempts
\_( j\ o at scale-up were either low yielding, or resulted in partial racemisation
\ 0~ “NH )]\ of the target auxiliary. In order to address these problems we proposed a
exocyclic \_.< "H new synthetic protocol involving addition of MeMgBr to theBoc

methyl esters ofa-amino acids to affordN-Boc-protected amino
alcohols. The presence of the Boc protecting group was central to our
synthetic strategy since initial deprotonation of the acidic carbamate
proton results in the formation of an anion which disfavours any further
This deviation from the desired exocyclic cleavage pathway results ideprotonation/racemisation of the stereogenic centre by excess Grignard
loss of product, difficulty in purification, and loss of recyclability. reagenf Subsequent base catalysed cyclisation of the resulting amino
Although these endocyclic cleavage problems may be overcome usirgdcohols would afford the desired auxiliary invoking a strategy whereby
the more nucleophilic reagent LiOCHtHe use of large volumes of theN-Boc protecting group acts as a sacrificial carbonyl equivalent.
peroxide on a large scale is clearly undesirable. Treatment of BOCt()-valine methyl ested in THF with 4 equivalents
We have recently reported on the development of a new family o6f methylmagnesium bromide gave the desired tertiary alcohol
oxazolidinone based auxiliaries, the ‘SuperQuatshich successfully — good yield without the need for purification. The crude alcahalas
address these problems. The salient features of these auxiliaries are tteatedwith potassium t-butoxide in THF to give an alkoxide species
presence of the geminal dimethyl groups at C-5 which completelyhich cyclised smoothlin situto afford SuperQua which was easily

Scheme 2
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isolated in high yield by simple recrystallisation of the crude product o o
mixture (Scheme 5.
O N O
tBqu\H MeMgBL tBuO)\N
0 OMe OMe
OH
)Lj; . \ )
, Mé Me lMeMgBr
l(ii) R S0

0 )\\ Oe )\\ 0
)J\ tBuo” SN ~FAST g0 SN

Me MeMgBr

o NH Me Me
15 14
Reagents: (i) 4eq. MeMgBr, THF ‘ l 7/ MeOH MeMgBr| SLOW
(i) BUOK, THF 8 l 9 lIRREVERSIBLE
0 S0
Scheme 5
)J\ OH )\\
tBuO H tBuO N
. . . Me
The versatility of this methodology was demonstrated by preparing a 7 Me 1 Me
known range of SuperQua®s11 derived from ()-phenylglycine, K)- l MeOH
phenylalanine, andLj-alanine respectivelyn good yields (Figure 1).
The stereochemical integrity of each auxiliary was confirmed by chiral o
gas chromatograpﬁ;and found to be homochirat48% e.e.) by direct )J\ o]
comparison with authentic racemic samples. tBuO
Me
0 0 e} o] 12
)J\ )k J\ Scheme 6
o] NH Q NH [0} NH 0] NH
ﬁ %_<Ph %Bn %_(Me ketone 12, thus ensuring that racemic ketoh2 is never exposed to
Grignard reagent.
8 . . .
In conclusion, we have developed an improved synthesis of SuperQuat
*Yield 82% 81% 40% 55%

°[a]§f +21.3(c0.8) +79.0(c0.5) -103.5(c0.6) +0.5(c2.0)
(@) Yields quoted from N-Boc-a-amino acids; (b) Specific rotations in

chloroform routinely for the synthesis of 100g batches of the auxiliaries.

Figure 1
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family of chiral auxiliaries which is rapid and affords good yields of the

desired product. The method is amenable to scale up and has been used

Typical procedure for the preparation of the SuperQuat
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(50mL). A fine white precipitate formed which was filtered
through Celite and washed with ethyl acetate (2x100mL). The
combined filtrates were evaporated, redissolved in ether (100mL),
filtered through Celite and evaporated again to provide the
dimethyl alcohol7 as an oil (13.84g, 87%)a]%%5= -6.0 (c 1.0,
CHCly); (Found: MK 232.1913. G,H,:NO; requires MF}
232.1913)Up,, (Film)emsl 3446 (OH), 1694 (C=0);3y
(200MHz, CDC3) 4.88 (1H, d (br), 10.4, NHCH), 3.35 (1H, dd,J
10.4, J2.4, NHCH), 2.07-2.17 (1H, m, H(CHg),), 2.04 (1H, s

(br), CH), 1.42 (9H, s, 3xH3), 1.23 (3H, s, H3C), 1.19 (3H, s,
CH3C), 0.89 (6H, m, CH(H3),); d¢c (50MHz; CDCj3) 157.2
(C=0), 78.9 ((C(CHg)3), 73.6 COH), 61.7 CHNH), 28.8
(CHgCH), 28.2 (3:CHg3), 28.1 CHsC), 26.9 CH4C), 22.2
(CH4CH), 16.8 CH4CH); m/z (Ci) 232 (MK, 10%), 176 (42),

158 (76), 132 (100), 114 (68).
(S)-4-i-Propyl-5,5-dimethyloxazolidin-2-08e

Potassium t-butoxide (7.18g, 0.064mol) was added in one portion
to a stirred solution of §)-N-(t-Butylcarboxy)-3-amino-2,4-
dimethyl pentan-2-07 (12.39g, 0.054 mmol) in freshly distilled
THF (250mL) at 0°C. After 30 minutes, saturated,Cl solution
(100mL) and ethyl acetate (100mL) were added and the layers
separated. The aqueous layer was extracted with ethyl acetate
(2x100mL), washed with brine (50mL) and dried over M3SO
The solvent was evaporated to give a crude oil, which was
recrystallised from petroleum ether (40-60) / diethyl ether (6.06g8.
71%) to give the desired SuperQ@8 as needles; m.p. 88-89°C;
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[a]?%5=+21.3 (c 0.8, CHG); (Found MF 158.1187. GH1=NO,
requires M+ 158.1181) Uy, (KBr) 1732 (C=0):8 (500MHz;
CDClg) 6.30 (1H, s (br), H), 3.19 (1H, d, J 8.7, HNH), 1.80-
1.87 (1H, m, Cl4CH), 1.48 (3H, s, H3C), 1.39 (3H, s, HC),
1.00 (3H, d, J 6.6, H5CH), 0.92 (3H, d, J 6.6, H3)CH); 8¢
(50MHz; CDCj3) 155.9 C=0), 83.9 ((C(CHjg)3), 68.5 CHNH),
28.4 (CH3CH), 28.3 CH3C), 21.1 CH3C), 20.9 CH3CH) 19.8
(CH4CH); miz (C) 315 (MyH', 20%), 271 (5), 158 (MY, 70),
128 (5), 114 (100).
(RS)-N-(t-butylcarboxy)-3-amino-4-methylpentan-2 12e
Ketone 13 was separated from the crude reaction for the
preparation of the valine dimethyl alcoh7 by column
chromatography (1:5 ether / petrol) (341mg, 1.59mmol, 2%) as
colourless needles; m.p. 71-74°@]%%y= +0.4 (c 1.0, CHQ);
(Found: C, 61.05; H, 9.80; N, 6.1,{H,,NOg3 requires C, 61.4;
H, 9.8; N, 6.5%)U,,,a, (KBr)fcm'! 3292 (NH), 1736 (C=0), 1678
(N-CO); 6y (200MHz; CDC3) 5.13 (1H, m, H), 4.31 (1H, m,
CHNH), 2.22 (3H, s, H3CO), 1.60 (1H, s, C5CH), 1.46 (9H, s,
3xCHj3), 1.03 (3H, d, J 6.8,H3CH), 0.80 (3H, d, J 6.8,H3)CH);
dc (50MHz, CDCj) 207.8 (CHCO), 156.2 C=0), 79.7
(OC(CHg)3), 64.6 CHNH), 29.9 CH5CO), 28.3 (3CHj), 27.9
(CH4CH), 19.8 CH3CH), 16.4 CH4CH); m/z (C) 160 (35%,
MH™-C4Hg).

Gas chromatographic analysis was carried out over a Chirasil
valinestationary phase.
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