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Ab*treot: Chromomoric acid D I Methyl ester (D Ib) has been synth- 
esieed via a retro Dials-Alder reaction as a key step, suggesting 
structural revision of originally postulated D Ib to D IVb. 

Chromomoric acids D I-IV(la), isolated from chrorolaena motifzb, are 

metabolites of linolenic acid. Their chemical structures are similar to 

the marine prostanoids clavulones I-111(2)' which have remarkable biolo- 

gical activities. As these compounds are present only in minute amounts 

and their stereochemistry is still a matter to be elucidated, the synthe- 

sis of this kind of compounds is of current interest to study their bio- 

logical activity and to determine their absolute configuration. Herein we 

wish to report a first total 

ester(D Ib). 

synthesis of (i)-chromomoric acid D I methyl 

AcO 
2 

Clavulone I-111" 

I 52, 7E 
II 5E, 7E 
III 5E, 72 

1 8 R=H, b R=C!H3 

Chromomoric acid D I-IVZb 

I 13E, 152 
II 13E, 15E 
III 132, 15E 
IV 132, 152 

3 4. 

The general approach for the synthesis of 2 using a three-component 

coupling process has been achieved'. Our strategy is using a rigid mole- 
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cule 3 as a starting material for the highly stereoselective preparation 

of the tertiary alcohol and a retro Diele-Alder reaction as a key step to 

produce the target molecule. 

Treatment of epoxide S',prepared by epoxidation of 3, with a lithium 

reagent at O°C for 3h produced stereoselectively a 1:3 mixture of 6 and 

78 ., When this reaction mixture was stirred overnight at RT, 6 was comp- 

letely rearranged to 78 and only 78 was isolated. Acetylation of 78 made 

the 8 of Ii, shifted from 3.77 

7a was a secondary alcohol. 

was converted into trio1 8a. 

carboxyl group, attempts to 

aldehyde have heen made, but 

(d) in 7a to 4.42 (d) in 70 indicating that 

Regioepecific reduction of 78 gave 8d which 

Since compound 4 contains a carbonyl and a 

oxidize trio1 88 to a keto acid or a keto 

always led to complicated results. However, 

9051a 
5d R-TBDNS 

48. R-H 

OOC, 

THF, 

6 

0 
905 

9d R-TBBNS 

G 
7a R-H 

b 
7c R-AC 

10d R-TBDMS 

h 522 
1 

If5 Ii6 
12 11 

Cbromoeoric acid D I 
methyl ester 

Reagents and Coaditioae: a) Li(CIi2)aCTBBES (1.1 e&v.), Et20, 

3h, then rt, 15h; b) Ac20, Py, rt, overnight, 932; o) LiAlH, , 

O'C--5'C, 5h; d) n-Bu,N+F-, THF, 30°C, 6h; l ) PDC, cH2c12, 4 R 

molecular sieve, rt, 2.5 h; f) LDA (2.5 e&v.), EtC=CCHO (2 eguiv.), 

'RHF, -78V, 5rin; then -10 '--O'C, 4h; rt, 2h; g) HOAC-H20-THF(6:3:1), 

rt, 3h; h) PDC, DMF, 411 molecular sieve, 5h; then CH2N2, Et20, O'C; 

i) 240°c, 70 mmHg, 5 min; then 2 mmHg, 5 nin ; j) Hz, Lindlar Cat. , 

toluene, 20 min. 



oxidation of 8d afforded 9d in high yield. Aldol condensation of 9d with 

2-pentynal gave stereo- and chemoeelectively lOd, the newly formed olefi- 
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nit bond at C-4 was assigned to be H configuration in the following con- 

text. Conversion of alcohol 1Od to ester 46 was accomplished by cleavage 

of the silyl ether, oxidation of the resulted alcohol and eeterification. 

Thermolysie of 4, by heating it in a tube under N2 and collecting the 

thermolyeis product with a cold finger ( cooled with dry ice-acetone ) at 

24O'C ( 70 mmHg ), afforded 11' in 63.62 yield. Hydrogenation of 11 with 

5% wt Lindlar Pd-CaCO, catalyst produced target molecule, chromomoric 

acid D I methyl ester(l2)'. 

The stereochemistry of the two olefinic bonds at C-13 and C-15 in 12 

were elucidated by analysis of the 'Ii NHR spectrum of 12" and in compari- 

son with that of natural chromomoric acid D methyl ester reported by 

Bohlmannzb. The Z configuration of the olefinic bond at C-15 was shown by 

the coupling constant (J15,1s=10.8 Hz) between H-15 and H-16. The confi- 

guration of the olefinic bond at C-13 was determined from the 6 of H-14. 

Due to the anisotropy effect of the C-12 carbonyl, the H-14 signal in 138 

configuration should be observed at lower field than that of 132 isomerl. 

The H-14 signal of our synthetic 12 was at 7.29 ppm and that of natural 

chromomoric acid D methyl ester reported by Bohlmann was at 6.89 ppm. 

Therefore $2 is assigned to be D Ib having a 13B configuration, and the 

natural one should be D Ivb having a 132 configuration. 

Thus, an efficiently stereo-, regio- and chemoselective synthesis of 

(i)-chromomoric acid D I methyl ester(D Ib) has been achieved. Syntheses 

of other chromomoric acid D and the optically active ones are in 

progress. 

m We are grateful to Professor F. Bohlmann for sending us 

the 'H NWR spectra of some of the chromomoric acid methyl esters. Thanks 

are also due to Mr. Ming Ye for measurement of the 600 WHz 'H NED? 

spectra. 

RNFBRBNcB8 AND NOTBS 
1. For part I and II see Liu,Z.-Y.; Shi,W.; Zhang,L. Synthesfs, 1990, 

235, and Zhang,L.; Yang,J.-Y.; Liu,Z.-Y. Chinese Chemical Letters, 
accepted for publication, 1992. 

2. F.Bohlmann and his co-workers isolated a group of metabolits of lin- 
olenic acid, which all contain a cyclopentenone and named the first 
isolated compound -2.. In discussion with Professor 
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2b. Bohlmann,F.; Borthakur,N.; King,R.W.; Robison,H. Phytochemfstry, 
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2c. Bohlmann,F.; Singh,P.; Jakupovic,J.; King,R.W.; Robison,H. 

Phytochemistry, 1982, 21, 371. 
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4. 
5. 
6. 

7. 

8. 

Chromomoric acid AZ' Chromomoric acid Bzb Chromomoric acid C 

I 13B, 15P 

II 13J3,15KZb 
III 132,lWC 
IV 13Z,lSZZb 

ti 
Chromomoric acid DZb 

0 

EC& - 
02% 

Chromomoric acid YZb 

0 

2% 

Chromomoric acid Pzc 

(a). Kikuchi,H.; Tsukitani,Y.; Iqucji,K.; Yamada,Y.Totrahodron Lett. 
1982, 23, 5171. (b). Baker,B.J.; Okuda,R.K.; Yu,P.T.K.; Scheuer,P.T. 
J. Amer. Chen. Sot., 1985, 107, 2976. 
Ii.Nagaoka, T.Miyakoshi, Y.Yamada, Tetrahedron Lett., 1984, 25, 3621. 
O.L.Chapman and T.C.Iiess, J. Org. Chem., 1979, 44, 962. 
4, IR (neat): 3450, 2200, 1740, 1700, 1610 cm-'; 'Ii NMR ( 200 MHZ, 
CDCls): 6 6.15(t, lH, 512.4 He), 6.08(m, lH), 5.80(m,lH), 3.59(s, 
3H) I 3.15( m, 2H), 2.93(m, lH), 2.75(m, lH), 2.37(dq, 2H, 517.0, 
2.4 Hz), 2.22(t, 2H, 517.2 Hz), 1.18-1.78 (m, 14H), 1.16 (8, lH), 
l.O8(t, 3H, J-7 HE); MS (m/z): 84 (a+), 318 (M+-CsHs), 287 (M+- 
CsHs-OCH31, 286 ( M+-CSH~-CH,OH ), 161 [ M+-CSH6-(CH2),a$Hs ] ; 
HRMs: Found 384.2252, calcd.for C24H92O4 384.2298 
11, IR (neat): 3400, 2200, 1740, 1700 1630 cm-l; i H NMR ( 200 HMz, 
CDClo): 6 7.31(6, lH, 516 Hz), 6.39(t, lH, J-2.2 Hz), 6.32(d, lH, 
J=BHz), 3.59(s, 3H), 2.42(qd, 2H, J=7.0, 2.2 Hz), 2.23(t, 2H, 517.0 
Hz), 1.05-1.66(r, 16H); MS (m/z): 318 (M'), 301 (I#*-H20+l), 286 
(M+-CH,OH), 161 [M+-(CH2),C02CH~J. 

IR (neat): 
E&lo): 

3400, 3040, 1740, 1700, 1635 cm-'; 'H NMR(600 MHz, 
6 7.31(dd, lH, H-10, J-6.0, 0.8 Hz), 7.29(dm, lH, H-14 

5112.4 He), 6.65(ddt, lH, H-15, 5112.4, 10.8, 1.5 Hz), 6.36(6, lH, 
H-11, 5~6.0 Hz), 6.08(dtd, lH, H-16, J110.8, 7.7, 1.0 Hz), 3.66(s, 
3H, CHsC), 2.39(m, 2H, H-17), 2.28(t, 2H, 537.6 Hz), 1.98(m, 2H), 
1.59 (t, 2H, 517.0 Hz), 1.23-1.32 (m, 9H), 
'H NNR (600H2, in CD3CCCDs ): 

1.06 (t, 3H, J~7.6 Hz); 
6 7.44 (dd, lH, H-10, 5~6.0, 0.8 Hz), 

7.14 (ddd , lH, H-14, 5112.4, 1.1, 0.8 Hz), 6.75 (ddt, lH, H-15, J= 
12.4, 10.8, 1.5 Hz), 6.29 (d, lH, H-11, 5~6.0 Hz), 6.03 (dtd, lH, 
H-16, J= 10.8, 7.7, 1.1 Hz), 3.61(s, 3H, CH,O), 2.37(m, 2H, H-17), 
2.27 (t, 2H, H-2, Jn7.5 Hz), 1.96 (m, 2H), 1.55 (t, 2H, J-7.3 Hz), 
1.22-1.32(m, 9H), l.O5(t, 3H, J=7.6 Hz); MS (m/z): 
(M+-HzC), 

320 (M+), 302 
291 (M+-Et), 289 (M+- CHIO), 288 (M+-HOCHs), 273 (M+- 

HZO-Et), 259 (M+-Et-HOCHs), 163 [M+- (CH2)7CCZCHo)r 55 (C4H7+); 

HRMS: Found 320.2008, Calcd for C19Hz~O4 320.1987; W: 
236nm, r1,..1.83x10'; hz,,.(EtOH) 3021~1, s2a.r1.20~104. 

hl,,x(EtOH) 
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