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Recently many cffonts have been focussed on the synthesis of &amino acids as useful intertnedi&s in 

the lprcparation of biological active compo~nds.~ In this field we have previously qxnted the asymmetic 
synthesis of &amino acids through 1.4 addition of O-benzylhydroxylamme mediated by Lewis acids on chiral 

~~~~-2 

In~toddinethebest~~to~a~-~~brm&severalp~&salts~ 

sczeen&_ We describe here the successful synthesis of (~)-(-)-3-~~~u~ic acid by the 1,4 conjugate 
addition 3 of phthalimido derivatives to the prochiral o$-unsaturated imides 1 (Scheme 1). Momover the 

h&haeLlike addition folloti by e1ectrophilic brommation with heuzenesulfonyl bromide results in a highly 

skfeoselective reaction, useful to iatroduce the two new chiral ccnbncs p&erentially in the lryn c&iguration. 

The stuwselectivity is controlled by (~~~lJ~e~yl4pheny~~~-2~ as chiml auxiliary.4 

(4&s?)-1 (4S,SR,3’R)-2 

a: R=H 
b:R=Me 
c:R=n-Pk 
d:R=Pb 

(4S,5R ,2’S,3’R)-4 

scheme 1. 
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Asafitstappnollrchoothccarbon-nitrogenbond~atiarinthegpodtion~~lithiuln~~~ 

to the unsaturated imide lb in dry THF (Table 1). Under these conditions no reaction occunWkonthcothu 
hat& when the add&n w88 perfotmcd in the pnscnce of 1.2 equivalents of (C!H3)@lCl as cholant in dry 
CHzCl2, the adducts @S,5R,3’R)-2b and {4S,SR,3’S)-3b were obtainad in good yield, with a 70~30 
I) 

-ciic ratio. Batcr IGSI&S have been achiewxi when p~~-~~U salt was added to the itWe lb 
in dry c!&q in the p!icncc of 1.2 equivalents of (CH&g%K!l. 

Table 1. Addition of various phthalimido derivatives to imi& lb. 

Entry Lewisacid Nuckqhik soivcnt 
(cquiv.) (cquiv.) =gy* Tgy ratio2b:3b 

1 Phthal-Li (1) O-n 70 - _ 

2 AlMQcl(l.2) Fhtikal-Li (2) cH&!lgIIiFJ -78 - rt 24 70:30 60 

3 AlMe.Q(l.2) Phthal-DBU ( 1.5) CH$I!l2 -78-n 72 a3 : 17 90 

4 Phthal-MgQ (2) o-rt 24 95:5 30 

5 PI&h&MgCi (5) o-rt 24 95:s 90 

&st tcsults wem obtained ~g~~~ ph tllakMe (5 eqliv.),~ in which case the react&I 

occ~in90t36yieMaadwitha95:5~ratio~~rry5).~~~~stlyofdK:~wiy 
introduced stcnzogcnic cctttm of the major isomer (4&5R,3’R)_2b was established by the chamcmrkation of 
the (R)-(-)-p-aminobutanoic acid 5 6 obtained by total hydrolysis with an excess of LiOH in the pmscnce of 

H202 ’ followed by pttMs&on on BIORAD A0 50 W-X2 resin (1.5M NH&H as &ant) (scheme 2). 

1) LioH (4.8 cquiv~) 

(4S,5R,3'R)-2 b =iP” 
2)ipl~r2oia, 

[aID -38.2 (c 0.7, HzO) 

1.N N&OH w-(-)-J 

Scheme 2. 

This nsult shows that the Michael-type addition occurs by re-face of the Lewis acid-in&e complex 

(Figure 1) and it implies that the chlommagnesium phthaliidc acts both as Lewis acid and as nuckophile. ln 

fact when 2 equivalents am utiliscd (entry 4), the reaction proce&s in 95:5 dias~ctic ratio but in low 

Figure 1. 

When the ma&on of hnides 1 with chiarromagnesium phthalimii wks carrkd out in the mnce of 

henz6ncsulfonyl bromide. the intctmediate magnesium enolatcs m trapped and the mng; 2-btwno- 
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3-pl&&miii&s 4 wem &ahcd in high yield ud good e rati~.~ In contrast far R = W no 

additkn oCxuned (Table 2). 

T&k 2. Addition ofchkxomagnesium phtWimi& to izddcs 1 in the pmrmc~ 
afmy1w* 

R -k-ha(B) y y=w 

Hi 4s 0 3 3:2 98 
Mi 4b 0-H 48 7:f:P 95 

IE-R 4c 0-lt 72 8:1:1* 98 

plr Id 0-a 72 _ 
wnly8ne&owauaa 

4b 

Figure 2. X-Ray moicC* sm ?Xcompcxmds 4a and 4b. 

FinUy, Slq2 displacement of the pure 4b by NaN3 gave the corrwqouding azido duivativc! 6 13 

(Scheme 3) in bigb yield and without mccmisation, as &own by 1H NMR af the crude mactiorin~W~~~. 

Io8UUUll~thC~W~ clcdbcdm rcpwwsagoodmcshadthatdelivuxgwecuwmof 
optically pure @amino acids and a-bromo-a-amino acids, useful intermediates for bio@ical wtivc 



compounds. In$ktkular, the latest ones have heen obtained tiugh the highly stereosekcti~e one-pot 

Michael-type addition of phthaiimide salts and eiectrophilic brominatian. Fk&rmm duaugh the displacement 

of the bromine with sodium azide the synthesis of optically pLlFe a&U&o Ads c8n be achieved. 

Experimcrrti pr~ce&re. (CwOromagrrrsium p&kz&kk~ To a solution of phthaJimi& @.56 g, 3.8 mmol) in 
dry THF, iqropyl magnesium chlokic (2M sol. in THF, 1.9 mL, 3.8 mmol) was added at 0 *C. Tbc mixtum 
was s&cd far 30 nib, then a solution of 3$-Bimathyl-3-buttnoyl4~yl-imidaa0l lb (0.2 g, 
0.76 mmol) in dry THF was added slowly, then warmed to 25 OC and a&ud for 24 h. After the 1 &addition 
was complete (by tk), the xeaction was qucached with 1M aqueous NaHC!@ and extracted with CHa2. 
Tht organic layers were washed with distilled water, tninc, dried ovcrMgS04 and concenttatcdiu vacua. ‘Ibe 
diastc~kctivity of the 1,4 addition was evaluated by lH.NMR spectzoscopy’(300 MHz) and HPLC 
auuysy 9 and the isomers were obtained pure afkr silica gel chromatography and rccxystallisation from 

. 
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Column: SPHERI-5 BP-18 5 micron 250x4.6 mm; flow: 1.5 mUmin; solvent A: CH3CN/H20 9/l; 
solvent B: HZO; AJB ratio lO$O to 100~0 in 25 min, wavelength: 214 nm. 
4a: IH NMR (300 MHz, CDC13) 6 0.80 (d, 3H, J = 6.6 Hz, C&I!I3), 2.81 (s, 3H, N-C&), 3.94 (dq, 
lH, J = 6.6 H& J = 8.8 Hz, Q-H), 4.21 (dd, lH, J = 5.5 Hz, J = 14.6 Hz, CHH-Phtal), 4.39 (dd, J = 
8.4 Hz, J = 14.6 Hz, CHH-Phtal), 5+34 (d., lH, J = 8.8 Hz, Q-H), 6.32 (i&i, lH, J = 5.5 Hz, J = 8.4 
Hz, CHBr), 7.19-7.92 (m, 9H, Ph); [a]~ +45+5 (c 0.6, CHC13). 4b: 1H NMR (300 MHz, CDCl3) S 
0.72 (d, 3H, J = 6.6 Hz, C5-CH3), 1.55 (d, 3H, J = 6.9 Hz, CHPhtal-C&), 2.85 (s, 3H, N-CH3), 
3.90 (dq, lH, J = 6.6 Hz, J = 8.8 Hz, Q-H), 4.71 (dq, lH, J = 6.9 Hz, J = 10.4 Hz, Uf-Phtal), 5.24 
(d, lH, J = 8.8 Hz. C&H), 6.32 (d, lH, f = 10.4 Hz, CHBr), 6.63-6.90’ (m, 4H, Ph), 7.62-7.92 (m, 
SH, [Ph):, [U]D ~32.0 (c 0.5, CHCl3). 
The absolute configuration of 4c was deduced by comparison with the IN NMR spectra of 4b and 4c. 
Cxystal data. 4a: C22H~oBrN304, a=10.299(9), b=13.107(7), c=16.003(3) A, V=2160.2 As, 
orthorhombic, P212r21,214,4b: C23H~BrN$&, a=32.297(9), b=7.764(4), c=8.885(4) A, V=2227.9 
As, ortborhombic, ~21212, z==% Dhta collected at 293K by the e$Zt scan t&bnique to a 28 max. of 50~. 
Both crystal structures wm solved by direct methods and &ned isotropically, except for the Br atoms 
[SHELX system of programs]. Ihe final cycle of full matrix least-square refincmcnt was based on 87 1 
obsexved &kctions WZoI) and 126 variables giving au R index of 0.061 fa 4a and ou 1017 observed 
reflections and 130 variables giving Rd.052 for 4b. The X-ray crystallographic data have been 
deposited at the Cambridp ~smllographic Dats Centre. 
6: IR (film) 2100,1735,1710 cm-l; 1H NMR (300 MHz, CDCl3) 6 0.74 (a, 3H, J = 6.7 Hz, C5-C!H3), 
1.57 (4 3H, J = 6.9 Hz, CHPhtal-C&), 2.87 (s, 3H, NCH3), 3-92 (dq, lH, J = 6.7 Hz, J = 8.8 Hz, 
Q-H), 4.73 (dq. lH, J = 6.9 Hz, J = 10,4 )Lz, CH-Phtal), 5.26 (d, lH, J = 8.8 Hz, Q-H), 6.34 (cl, 
lH, J = 10.4 HZ, &I-N;), 6.65-6.94 (m, 4H, Ph); 7.67-7.94 (m, SH, Ph), 
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