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Ab&mct : A convenient Bynthesia of C-oxo-L-pipecolic acid derivatives is described. The key step inwlvea the 
rhodium(U) acetate catalyzed N-H insertion reaction of diazoketones, u$ch are derived from L-glutamic acid. 

cis-5-Hydroxy-lpipecolic acid (14 Scheme 1) is present in various plants such as Rhode- 
Sian teak, dates, and acacia. 1*2 Recently, a preparation of lb was reported, which as a key step in- 
volved a SN2-type cyclization of a chloroamine compound derived from Gglutamic acid. Report- 
edly, cyclization of a-chloroketone prepared from diazoketone 4a to 5-oxo&pipecolic acid 
derivative Sa was unsuccessful, presumably due to the reactivity of the carbonyl group.” How- 

ever, the one-step cyclization of 4a to 5a has not been yet reported.3 

We have found that 5oxo-L-pipecolicacid derivatives 5 can be easily prepared by the rho- 
dium acetate catalyzed N-H insertion reaction of 4, as shown in Scheme 1.’ 

Refluxing of the oxazolidinones 2a and 2b derived from I,-glutamic acid5 with 40% Me.$IH 
solution in water (ca. 3 molar equiv.) for 2 h gave the amides 3b and SC, respectively.6 Then, SC 
was converted to 4c according to the known procedure% (ClCOOEt, Et,N, CHzCl, then CHzNs at 

-5°C 3 hrl in 62% yield after flash chromatography over silica gel (eluent : ethyl acetate/hexanes 

= l/l), mp 92-9S°C, [al,” = + 19.7O (c = 1.93, CHCl,). Similarly; 4b was prepared from 3b in 
70% yield by this procedure. 

When 4c was treated in CHzCl, (0.1 M solution) with a catalytic amount of rhodium (II) 
acetate (1% weight) for 3 h at room temperature, a separable mixture of polar product Bc, 39% 

yield), oil, [alnm = + 18.3O tc = 2.65, CHCl,) and less polar product (6,27% yield), mp 93-94OC, 

[al, 20 = -106” (c = 2.05, CHCl,) was obtained. It was found that the less polar portion was a 
dimer 6 as evidenced by mass spectroscopy (CI), m/z (relative intensity) 153 (25), 169 (101,255 
COO), 509 (M+, 12). Also, ‘H NMR spectrum showed the presence of an olefmic proton (5 6.16, 
singlet). It is remarkable that the dimer resulting from the intermolecular reaction is obtained 

in a considerable amount.’ Cyclization in more dilute solution (0.01 M) suppressed the formation 
of the dimer and gave only the cyclized product in SO-408 yield after flash chromatography. In 
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Sa:R=Cbz;R1=OMe fJ:R=CO$l;R,=NMe, la:R=H;R,=OH 
W:R=Cbz;R,=NMe, lb:R=WR,=OMe 
Sc:R=CO&ll;R,=NMe, 

Scheme l. Reagents : a, NaOMe, MeOH; b, 40% aq. MezNH, H,O; c, ClCOzEt, E&N, CHsCI, 
then CH$lz-EtzO, TI-IF; d, cat. Rh,(OAc),, CHzCl,. 

the rhodium acetate-catalyzed cyclization of 4c, competition between N-H insertion and C-H 

insertion are possible.” However, the formation of C-H insertion product was not observed in 

the present case. An attempted intramolecular C-H insertion of diazoketone derivative (DCC- 
CH&>” of 2a was also unsuccessful, Similarly, 5a and 5b were prepared in 58 and 39% yields 

by the rhodium catalyzed N-H insertion reaction of 4a and 4b, respectively. 

Acknowledgement : This paper was supported by NON DIRECTED RESEARCH FUND, 
Korea Research Foundation, 1991. 

1. 
2. 

3. 

4. 

Witkop, B.; Foltz, C. M. J. Am. Chem. Sot., 1957,79,192. 
For the synthesis of laand its derivatives, see (a) King, F. E.; King, T. J.; Warw&, A. J. J. 
Chem. Sot., 1950,359O; 01) Fujita, Y.; Irreverre, F.; Witkop, B. J. Am. Chem. Sot., 1957,79, 
192; tc) Bailey, P. D.; Bryans, J. S. Tetrahedron Lett., 19842231. 
Formation of 5-membered carbapenem ring by the similar rhodium acetate catalyzed N-H 
insertion reaction has been reported, Shih, D. H.; Baker, F.; Cama, L; Christensen, B. G. 
Heterocycles, 1984 21,29. For formation of a 6-membered la&am, see : Moyer, M. P.; 
Feldman, P. L.; Bapoport, H. J. Org. Chem., 1985,50,5223. 
For reviews, see (a1 Burke, S. D.; Grieco, P. A. Org. Reaction (New York), 1979,26,361; cb) 
Doyle, M. P. Chem. Rev., 1986,86,919; (c) Adams, J.; Spero, D. M. Tetmkedmn, 199147, 
1765. 

6. Scholtz, J. M.; Bartlett, P. A. Synthesis, 1989,542. 
6. Lee, K. -1; Kim, J. -H.; Ko, K. -Y.;,Kim, W. J. Synthesis, 199l, 935. 
7. Doyle, M. P.; Bagheri, V., Pearson, M. M.; Edwards, J. D. Tetrahedron Lett., 1989,700l. 
8. Paul, B.; Korytnyk, W. J. Med. Chem., 1976,19,1002. 

References 

(Rcceivcd in Japan 6 May 1992) 


