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(a) Zn, THF, allyl bromide, satd NH,CI,0 "C, 2 h, 74%
(b) NaH, dry THF, allyl bromide, 0 ‘C, 3 h, 86%
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(a) Boc;O (1.1 equiv), NaOH (1.1 equiv), water/teri-butyl alcohol (1:1 w/), rt, 18 h (99%)

(b) EDCI (1.3 equiv), HOBt (1.5 equiv), DIPEA (1.1 equiv), CH,Cly, rt, 16 h (46%)

(c) TFA, CH.Cly, 1t, 18 h

(d) 4-pentenocic acid (1.1 equiv), EDCI (1.3 equiv), HOBt (1.5 equiv), DIPEA (1.1 equiv), CH2Cls, rt,16 h (72%, over two steps)
(e) Grubbs’second generation catalyst (0.2 equiv), CH-Cl,, argon flow, reflux 6 h, then DMSO

B 17
S5 3k

1 REAK, BROLZE. R WIE ALY — R M ZARRER, bt FRzdiiit, 2006. 8

300



RERE: 4% 20104F 405 E 4

W R W

10

11

12

13
14

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

R, AL, B L. BARG PG R, B R dbat B R, 2004, 247

Hong Z, Liu LH, Su CC, Wong CH. Three-step synthesis of sialic acids and derivatives. Angew Chem Int Ed, 2006, 45: 7417—7421
Kagawa N, Thara M, Tayota M. Convergent total synthesis of (+)-mycalamide A. J Org Chem, 2006, 71: 6796—6805

van Brabandt W, Vanwalleghem M, D’hooghe M, De Kimpe N. Asymmetric synthesis of 1-(2- and 3-haloalkyl)azetidin-2-ones as
precursors for novel piperazine, morpholine, and 1,4-diazepane annulated beta-lactams. J Org Chem, 2006, 71: 7083—7086

Kumar SP, Nagaiah K, Chorghade MS. The first total synthesis of (S)-clavulazine from D-mannitol. Tetrahedron Lett, 2006, 47:
7149—7151

Davoren JE; Martin SF. Enantioselective synthesis and structure revision of solandelactone E. J Am Chem Soc, 2007, 129: 510—511

Yu AG, Wang NX, Xing YL, Zhang JP, Yang YX, Wang WW, Sheng RL. A convenient synthesis of 1-[6-fluoro-(2S)-3H,4H-dihydro-
2H-2-chromenyl]-(1R)-1,2-ethanediol and 1-[6-fluoro-(2R)-3H,4H-dihydro-2H-2-chromenyl]-(1R)-1,2-ethanediol. Synlett, 2005, 9: 1465—
1467

Wang NX ,Yu AG, Wang GX, Zhang XH, Li QS, Li Z. Synthesis of (S,R,R,R)-0,0’-iminobis(methylene)bis(6-fluoro-3H,4H-dihydro-
2H-1-benzopyran-2-methanol). Synthesis, 2007, 8: 1154—1158

Takahashi M, Maehara T, Sengoku T, Fujita N, Takabe K, Yoda Hidemi. New asymmetric strategy for the total synthesis of naturally
occurring (+)-alexine and (—)-7-epi-alexine. Tetrahedron, 2008, 64: 5254—5261

Nie XP, Wang GJ. Total synthesis of aeruginosin 298-A analogs containing ring oxygenated variants of 2-carboxy-6-hydroxy-
octahydroindole. Tetrahedron, 2008, 64: 5784—5793

Davis AS, Ritthiwigrom T, Pyne SG. Synthetic and spectroscopic studies on the structures of uniflorines A and B: structural revision to
1,2,6,7-tetrahydroxy-3-1,2,6,7-tetrahydroxy-3-hydroxymethylpyrrolizidine alkaloids. Tetrahedron, 2008, 64: 4868—4879

Leyva A , Blum FE, Ley SV. A new synthesis of (—)-epipyriculol: a phytotoxic metabolite. Tetrahedron, 2008, 64: 4711—4717

ARf, 2. SRR, YomRe, AL, B RS UL . bt e Dl R, 2006. 122

Coppola GM, Schuster HF. Asymmeric Synthesis-Construction of Chiral Molecules Using Amino Acids. New York: John Wiley & Sons, 1987. 2
Nicolaou KC, Bunnage ME, Koide K. Total synthesis of balanol. J Am Chem Soc, 1994, 116: 8402—8403

XN, B2, BRST, Wi, (S)-(+)-Ipalbidine MUAH A, 4h 2% %4, 1985, 43: 992—995

Aleman J, Richter B, Jprgensen KA. Organocatalytic highly enantioselective a-arylation of B-ketoesters. Angew Chem Int Ed, 2007, 46:
5515—5519

Aleman J, Cabrera S, Maerten E, Overgaard J, Jorgensen KA. Asymmetric organocatalytic a-arylation of aldehydes. Angew Chem Int Ed,
2007, 46: 5520—5523

Carlone A, Cabrera S, Marigo M, Jdrgensen KA. A new approach for an organocatalytic multicomponent domino asymmetric reaction.
Angew Chem Int Ed, 2007, 46: 1101—1104

Dinér P, Nielsen M, Marigo M, Jdrgensen KA. Enantioselective organocatalytic conjugate addition of N heterocycles to a, f-unsaturated
aldehydes. Angew Chem Int Ed, 2007, 46: 1983—1987

Vesely J, Rios R, Ibrahem I, Cérdova A. Highly enantioselective organocatalytic addition of unmodified aldehydes to N-Boc protected
imines: One-pot asymmetric synthesis of B-amino acids. Tetrahedron Lett, 2007, 48: 421—425

Rios R, Henrik Sundén H, Ibrahem I, Cérdova A. A simple and concise catalytic asymmetric entry to tetrahydroxanthenones. Tetrahedron
Lert, 2007, 48: 2181—2184

Zhao GL, Cérdova A. A one-pot combination of amine and heterocyclic carbine catalysis: Direct asymmetric synthesis of B-hydroxy and
b-malonate esters from a, B-unsaturated aldehydes. Tetrahedron Lett, 2007, 48: 5976—5980

Vesely J, Dziedzic P, Coérdova A. Aza-Morita-Baylis-Hillman-type reactions: Highly enantioselective organocatalytic addition of
unmodified a, f-unsaturated aldehydes to N-Boc protected imines. Tetrahedron Let, 2007, 48: 6900—6904

Ibrahem I, Rios R, Vesely J, Cérdova A. Organocatalytic asymmetric multi-component [C+NC+CC] synthesis of highly functionalized
pyrrolidine derivatives. Tetrahedron Lett, 2007, 48: 6252—6257

Rios R, Ibrahem I, Vesely J, Sundén H, Cérdova A. Organocatalytic asymmetric 5-hydroxypyrrolidine synthesis: a highly enantioselective
route to 3-substituted proline derivatives. Tetrahedron Lett, 2007, 48: 8695—8699

Dziedzic P, Ibrahem I, Cérdova A. Direct catalytic asymmetric three-component Mannich reactions with dihydroxyacetone: enantioselective
synthesis of amino sugar derivatives. Tetrahedron Lett, 2008, 49: 803—807

Vesely J, Rios R, Cérdova A. Proline and Lewis base co-catalyzed additionof a,b-unsaturated aldehydes to nitrostyrenes. Tetrahedron Lett,
2008, 49: 1137—1140

Pichowicz M, Simpkins NS, Blake AJ, Wilson C. Studies towards complex bridged alkaloids: regio- and stereocontrolled enolate chemistry

301



F5%: MFRR TR G 2% T iy ik

of 2,5-diketopiperazines. Tetrahedron, 2008, 64: 3713—3735

31 Vernall AJ, Ballet S, Abell AD, Vernall AJ, Ballet S, Abell AD. Cross-metathesis and ring-closing metathesis reactions of amino acid-based
substrates. Tetrahedron, 2008, 64: 3980-3997

32 Xu PF; Chen YS,Lin SI, Lu TJ. Chiral tricyclic iminolactone derived from (1R)-(+)-camphor as a glycine equivalent for the asymmetric
synthesis of a-amino acids. J Org Chem, 2002, 67: 2309—2314

33 Huang P Q; Lan HQ, Zheng X, Ruan Y P. A concise asymmetric synthesis of (25,3S5,75)-3,7-dimethylpentadecan-2-yl acetate and
propionate, the sex pheromones of pine sawflies. J Org Chem, 2004, 69: 3964—3967

34 Zheng JF, Jin LR, Huang PQ. Enantiodivergent synthesis of both enantiomers of marine alkaloids haliclorensin and isohaliclorensin, a
constituent of halitulin. Org Lett, 2004, 6: 1139—1142

35 Wu TJ, Huang PQ. A concise approach to (+)-1-epi-castanospermine. Tetrahedron Lett, 2008, 49: 383—386

36  Wyatt P, Warren S, . k#a, F&IM, %k Jbnt: BEEHRAL, 2009. 499

37 EJS. ANURR-Z FACI SN A R BRI 5 . dEa: {2 Tk R, 2004. 333

The synthesis methods of complex chiral compounds by
natural chiron

WANG NaiXing
Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100080, China

Abstract: Synthesis of complex chiral compounds by Natural Chiron have some artistry in the synthetic strategy.
Some progress on the synthesis of chiral compounds by Natural Chiron such as glucide and mannitol as well as
amino acid were reviewed.
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