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B
R A, REA, TR
( . 361005)
B as1,2,3,6
s Curtius
, 40% B
B ; ; ; Curt ius
: 0621.16 A : 0438 0479(2006) 06 0792 05
B (bp= 68~ 70°C) (bp= 78
(1R, 25)-2 ( Cispentacin) (1), ~ 807C) (volume). TLC
Bacillus cereus  Sirep tomyces setonii
Candida albicans HSGF2s4 = 0.20~ 0.30 mm).
.BAY y9379(2) TLC( )
B6 s Candida albicans
1 Bay 10-8888(3) )
o (IR) Nicolet Av-
atar 360 FT-IR , (v
:!\JHZ H N em” . Varian unity + 500
Q,_,COOH Q\COOH DZ Bruker AV400 , ()
NH; HOOC 10°%, S He :
Cispentacin (1)  BAYy9379(2)  Bay10-8888(3) = 0- 3% (volume)
B 7 Bruker Dalton Esquire 3 000 plus( ESI
) Finnigan Mat-LCQ ( ),
[3,4] (m/z) (%) Perkir E}
8 7 mer 341 . D ) 589
[3.4] nm, 20°C.
) (1S, 2R)- -4 -1,2 (5)
1 1,2,3,6 (4) (2.28 g, 15
mmol) (5.35 g, 16.5 mmol)
, (1. 1, volume) (300 mL) ,
vl - 55 C. : (1.82mL,
) 15 mmol) CClk (1: 1, volume,
H(60 ) 50 mL), , ,
H(60 ). -5 C 60 h. ,
,  2mol/L s R
:2006-06 12
(0042— K16197) ’ ’ ’
(1982 ). (5)(2.57 g,93%); Ri= 0.50( V(
. : chenaq@ xmu. edii. cn )V Y= 17 2:[alo™’= - 14. 1(c
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1.5, EtOH); IR(KBr, film) Vaa: 3 417(br, OH), 3 030
(= CH),2952,2922,2842,1733(C= 0),1707(C=
0),1437;'"HNMR (500 MHz, CDCl3): §2.3~ 2.7
(dd,4H, 3H and 6H), 3. 1(m, 2H, I-H and 2H),
3.7(s,3H, CO2C H3),5.7(m,2H, 4H and 5H), 9.4
(br, 1H, COO H); MS(ESI) m/z: 185. 1(M+ H*,

100) .
(IR, 65)-6-( ) -3 (6)
(5)(3.566 g, 19.4 mmol), THF(29
mL).- 20T EtsN(8. 1 mL, 58. 08 mmol),
CICO2Et(3. 7mL, 38.8 mmol), - 20T 1 h.
- 10C, NaNs (3.78 g, 53.2
mmol) (23 mL), 2 h.
THF, , , MgSO4 ,
. (30
mL) 2h (1.97 mL, 19. 0
mmol) EtsN(4.80 mL), 6 h.
, Ve v )= 15
o1 , (6) (4. 635 ¢,
82.8%). Ri= 0. 46( V( ) V( )= 4.

D:;[aln®= - 19.7(¢ 1. 13, CHCL); IR (KBr, film)
Vaux3 100(N-H), 3 065(PlrH), 3 034(= CH), 2 979,
2952,2 848,1 738( C= 0),1 695(HN-C= 0), 1 497,
1456;"HNMR (500 MHz, CDCl3): §2. 18~ 2. 54(m,
4H,2-H and 5H), 2. 83(m, 1H, FH), 3. 68(s, 3H,
C02C H3),4.26(m, 1H,6H),5. 02~ 5. 11(m, 2H, C
H-Ph),5.43(d, J= 8. 5Hz, 1H, N H),5.63(dd, J=
10Hz 2H, 3H and 4H), 7. 30~ 7. 36(m, 5H, Cs
Hs); MS(ESI) m/z:289.7(M+ H" , 16.5),311. §( M
+ Na",100).

(1R, 6S)-6( ) -3 (7)

(6)(2.351 g, 8. 13 mmol) THF

(volume= 10: 1, 100 mL), LiOH < H20

(1.708 g, 40. 7 mmol), 3 d
THF, . 2 mol/L

pH 2. ) )

M ¢SO+ . , 14
()W y= 201 :

(7)(2.233 2,94. 2%) . mp: 126. 0~ 127.5C; Ri=

0. 40( V( )V y=1: 2);[an”= -

12.1(¢ 1.00, CHCI3); IR (KBr, film) Vax3 414 ( br,
COO-H),3316(N-H),3 031(= C-H),2921,1 712(C
= 0), 1 511, 1 447 em ';'HNMR (500 MHz,
CDCB):82.21~ 2.55(m,4H, 2H and 5H), 2.90(s,
1H,1-H),4.28(m, 1H, 6H), 5.06~ 5.12(m, 2H, C

H2Ph),5.47(d, J= 9Hz, IH, N H), 5.63(dd, /= 10
Hz,2H,3H and 4H), 7. 30~ 7. 36( m, SH, Cs Hs),
8.50(br, 1H, COO H); MS (ESI) m/z: 275. 9( M +
H*,100),298. 1( M+ Na' ,45.8).

(1R, 28,48, 58)-2-[ ( ) -4 -F -6
[3.2.1] -3 (8
(7)(1.840 g, 6. 7 mmol)
(volume= 1: 2,60 mL),

NaH CO3 (1. 126 g, 13. 4 mmol), KI( 6. 673 g, 40.2

I2(5. 105 g,20. 1 mmol),

Na25203

CH:2Cl2/H20

mmol)

Na>S0a4

, , (8) (2.245 g,
83.7%) . mp: 164~ 166°C; Ri= 0. 41(V( )iV
( )= 3> );[alo’= - 9L 5(c 0. 99,
CH Cls) ; IR (KBr, film) Vaw 3 324(N-H), 3 061 ( Plr
H),3 028( PirH),2 948, 1 781(C= O, lactone) , 1 714
(HN-C= 0),1532,1451 em™'; '"HNMR(400 MHz,
CDCB): §2. 14~ 2.22(m, 1H,3aH), 2. 44~ 2.49
(m, 2H, 3-H and 8-H), 2. 80~ 2. 86(m, 2H, I-H
and 8xH), 4. 19(m, 1H, 2H), 4. 47 (m, 1H, 4 H),
4.79~ 4. 81(m, IH, 5H), 5. 04~ 5.30(m, 3H, C
H:Ph and N H), 7. 29~ 7.39(m, 5H, Cs Hs); MS
(EST) m/z: 401. 6(M+ H*, 18.1),423.9(M+ Na*,
100) .
(1R, 2S, 58)-2-[( ) 7+ -6
[3.2.1] -3 (9

B B

(8)(1.633 g,4.1 mmol) (15 mL),
DBU(0.8 mL, 5. 3 mmol), 4
h. , ,
, | VO )
=31 , (9)(0.727 2,65.0%).
mp: 156. 0~ 157.0 C; Rr= 0. 29( V( ) - VA

)= 31 1);[ao™ = = 30. 8(c 1. 04, CHCE); IR
(KBr, film) Viux 3 322(N-H), 3 036( Ph-H), 2 916,
28491 766(C= 0, lactone), 1 687, 1 525, 1 452
em” ' 'HNMR(500 MHz, CDClL): §2.18(d, 1H, J=
11.5Hz 8 H),2. 56~ 2. 60(m, 1H, 8- H), 3. 04(m,
1H, I-H), 4. 73~ 4.75(m, IH, 2H), 4. 81~ 4. 83(m,
IH,5H), 5.09~ 5. 17(m, 3H, C H2Ph and N H),
5.77(d, 1H, J = 9Hz 3H), 6.33~ 6.37(m, IH, 4
H),7.31~ 7.37(m, 5H, Cs Hs) ; "CNMR(125 M Hz,
CDCL)36.5, 43.5,48.9, 67. 0,73. 0, 128. 0, 128. 1,
128. 4, 131. 1, 136. 0, 155. 5, 176. 0; M S ( ESI) m/z:
274, 0(M+ H'.100), 296. 1(M + Na* . 8. 5);: Anal.
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Caled. For Cis HisNO4: C, 65.92; H, 5. 53; N, 5. 13. B (9
Found: C,65.78; H,5.34; N, 5.02. ( 3).

(5, Curtius (6
2 ) ¥ (6). (6)
B )
( ) B (10), ’ ’
(9).
(1 1. o ’
, ( ) B ’
DA 4.6l e ( 3.
L7l [ 8] , (4 1.1
14.6] , —-55C 3
, ; 60 h,
(- 97% (5). [a]p™= -
— [91 — _
COzR Hydroxylation CO;R 14.1(c= 1.5,EtOH), [ap= - 13.7
~———— (HO)n— (e= 1.52,EtOH) (93% ee) , (5)
NHCOR' NHCOR' 93% .
(10) (1) (5
1 ( ) B
B 2 . 2
Curtius
Fig. 1  Synthesis of polyhydroxy cyclohexyl B amino
acids from their cyclohexene( or diene) precur
sors ’ 83% N- B
(6). 3373 cm™! N-H
;' HNMR §5.43
, N-H , §7.30~ 7.36 5
B ( 2)." (5 (6).
, (6) THEF/ H20
, 93% ee LiOH * H20 , 94. 2%
(13, 14), B (7). 1O CH2CL/ H20
(1. 2,volume) , NaHCOs KI k2
83. 7%
B (8). 1781 em™ !
y- , (ESI,m/z) 423.9
cis1,2,3,6 M+ Na’
(4 ; ) ,
H , H
..\C02Me CH30H,Quinidine \\k CH3OH,Quinine ..\COZH
"'COLH -55°C ,{ -55°C 'CO,Me
H H
(13) (12) (14)

R= H, H; CH2, O, CH20H2
2

Fig.2 Desymmetrization of cycohexenyl meso anhydride

using quinine or quinidine
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0
@. I(O O‘\C%H b “NHCOzBn @_\\NHCO2Bn
g “CO,CH, ""CO,CH; "CO,H
4 5 6 7
| \NHCO,Bn NHCO,Bn OH
d \O e @ ________ - HO NHCOzBn
%o 0 Y\ HO" ™" "“COH
8 9 15
3 B (9)

Fig.3 Synthesis of key chiral intermediate(9) for polyhydroxy cyclohexyl B amino acids
Reagents and conditions: a) . M eOH, quinine, V (toluene) : V(CCly)= 1: 1, - 55C,93%;b).1) CICO,EL,
Et;N, = 20°C then NaNsj,rt; 2) BnOH, Et; N, benzene, reflux, 83%; c) .LiOH,V(THF) . V(H,0) = 10:
I, rt then aq. HC1,pH2, (94.2%); d). I,, NaHCO3, KI, dark, V(CH,CL) : V(H,0)= 1! 2,83.7%;e).
DBU , benzene, reflux, 65%
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A Desymmetrization Approach for the Synthesis of a
Key Chiral Intermediate for Polyhydroxy Cyclohexyl
B amino Acid Derivatives

LIANG Xi, ZHANG Jirrzhong, CHEN Arqi

( Department of Chemistry, Xiamen University, Xiamen 361005, China)

Abstract: Carboxyeyclic polyhydroxy B-amino acids are a group of both naturally occurring and synthet ic compounds with interest-
ing biological and pharmacological activities. They have also been widely used as starting materials or intermediates for the prepara
tion of heterocycles, natural products or their analogues and for drug development. Therefore the synthesis and biological studies of
carbocyclic polyhydroxy B amino acids have attracted increasing attention in recent years. Optical active cyclohexenyl( or dienyl) B amr
no acids are important chiral intermediates for the synthesis of cyclohexyl polyhydroxy B amino acids. This paper describes the syn-
thesis of a key chiral cydohexenyl B amino acid derivative( 9) for this purpose. T he synthesis of the intermediat e w as achieved by qur
nine induced desymmetrization of cis 1, 2, 3, 6 tetrahydrophthalic acid to give the monoester(5) in 93% yield and > 93% ee. One pot
Curtius rearrangement follow ed by alcoholysis with benzyl alcohol afforded the carbamate(6) in 83% yield. Saponification of the meth-
ylester in(7) ,followed by iodo lactonization and final elimination gave the desired cyclohexenyl B amino acid derivative( 9) in 40% o

verall yield in 5 steps. This intermediate has been converted into a few cyclohexyl polyhydroxy B-amino acids, which will be reported

i due course.

Key words: cyclohexyl polyhydroxy B amino acid; mes o anhydride; desy mmet rization; Curtius rearrangement



