CHEMISTRY LETTERS, pp. 793—794, 1991. © 1991 The Chemical Society of Japan

Highly Diastereoselective 1,4-Addition of Amines
to Chiral o,B-Unsaturated §-Lactone

Hidemi YODA,* Tsuyoshi SHIRAI, Tomoyasu KAWASAKI, Takao KATAGIRI,
Kunihiko TAKABE,* Kazuhiro KIMATA,+ and Ken HOSOYA
Department of Applied Chemistry, Faculty of Engineering,
Shizuoka University, Hamamatsu 432

+Faculty of Textile Science, Kyoto Institute of Technology, Kyoto 606

Michael addition of amines to (S)-Y-amino-0,B-unsaturat-
ed §-lactone was accomplished in extremely high diastereose-
lectivity with the ring-opening reactions and was disclosed

to furnish (3R,4S)-diamino-hydroxyamides in high yields.

For the design and synthesis of naturally occurring compounds possess-
ing a wide range of biological activity, remarkable utilization of G-amino

. . o . 1
acids as chiral sources has been receiving interest. )

Particularly, be-
cause of its versatility and commercial availability, a large number of
papers using proteogenic L-glutamic acid for synthetic manipulations have
appeared and indicated to afford pharmacologically potent substances.z) In
a recent continuation of our work to extend the new employment of L-gluta-
mic acid, we have revealed efficient synthetic methods for the synthesis of
natural products using stereoselective conjugate addition of organometallic

3)

reagents. In this communication we wish to demonstrate that asymmetric

4)

Michael addition of suitable amines to chiral unsaturated §-lactone (3)
proceeds cleanly with almost complete diastereofacial selection to provide
optically active B,Y-diamino acid derivatives (4) and the absolute configu-

ration of the newly created chiral center is established.

Chiral lactone (3) was prepared from la or 1b as shown in Scheme 1.3a)
NHo NHBoc
a,b or HO e, f
HO,C COR  ———> COoR _—
1a: R=Et ¢a,d 2a: R=Et
1b: RB= HHN 2b: R=Me NHBoc
ocl X g Ho o
. —_— 3] CONR'R
3 0"~0 4 NRIR2

Scheme 1. Reagents and conditions: a) (Boc)y0, NaHCO3, Hp0; b) BpHg, THF; 66%
(from la); c) TsOH, MeOH-Benzene, reflux; d) NaBH4, MeOH; 62%(from 1b); e) TsOH
or CSA, Benzene, reflux; 64%; f) LDA, PhSeCl, THF-HMPA,-78 °C and then MCPBA,
CHpCly, -78 °C; 70%; g) Amine; see Table 1.
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Then, conjugate addition of various amines to 3 was examined. As summarized
in Table 1, not only primary but also secondary amines indeed underwent
2¢%
exclusively. Apparently these

extremely high diastereoselective reactions in DMF or CH at low tempe-

ratures to yield (3R,4S)-diamino-amides (3)5)
reactions occur with the formation of the conjugate adducts at the less

hindered side followed by the ring openings.6) Since the products thus ob-

Table 1. Conjugate Addition of Amines to Chiral a,B-Unsaturated lactone (3)

a) b) c)
Amine Temp/°C Yield of .
Entry g1 R2 Solvent (Time/h) 4 /% [R,S]:[S,8]
1 H CgHgCH, DMF -78--20(3.0) 97(4a) 97: 3
2 H CgH5CH, CH,CL, -78--20(3.5) 91(4a) 97: 3
3 H CH4(CH,) 4 DMF -78--30(2.5) 80(4b) >99: 1
4 H CH4(CH,) 4 DMF -20 (2.5) 71(4b) 92: 8
5 CH,4 CHy CH,C1, -78 (1.0) 98(4c) 87:13
6 -(CH,) 4- CH,Cl, -78 (1.0) 53(44) 99: 1
7 - (CH,) ¢~ CH,Cl, -78--20(4.0) 99(4e) >99: 1
8 -(CHy) - CH,C1, -20 (0.5) 94(4e) 96: 4
9 -(CH5) ,0(CH,) 5~ DMF -40--30(2.5) 58(4f) >99: 1
10 - (CH,),0(CH,) 5~ CH,CL, -40--30(2.5) 73(4£) >99: 1

a* 2-5 equiv. of reagents was used. b) Isolated yield. c) Determined by
3Cc NMR and HPLC (Cosmosil 5PYE and 5Cqg columns) analyses.

tained correspond to the chiral B,y-diamino acids, those would become valu-
able intermediates for the synthesis of biologically active compounds such
as antibacterial lysobactin.
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