




Aromatic compounds of Caesalpinia 2405 

as characteristic substances possessing a rare new frame- 
work amongst naturally occurring compounds. 
Moreover, it has been found that compounds 2 and 3 are 
effective for hypercholesteremia. Details of the pharmaco- 
logical tests will be reported elsewhere. 

EXPERIMENTAL 

‘H NMR (100 MHz) and 13C NMR (50.3 MHz): TMS as int. 
standard; CC: Si gel (Merck 70-230, 230-4OOmesh); TLC: 
precoated silica gel plates FZ1., (Merck). Spots were visualized by 
UV (254nm) and 10% H2S04 (A). 

Extraction and isolation. The MeOH extract (50 g) was treated 
with MeOH (100 ml) at room temp. and separated into insoluble 
and soluble portions, the former being subjected to CC on Si gel 
(CHCl,-MeOH, 2O:l) to give fractions l-6. Repeated CC of 
fractions 2-5 on silica gel (CHCl,-MeOH, 20: 1,30: l), Sephadex 
LH-20 (MeOH), Polyamide (MeOH), Diaion (MeOH-H30, 
1: 1, 3 : 7) gave 1 (6.52 g), 2 (886 mg) and 3 (2.77 g). 

Compound 1 (brazilin). R, 0.32 (CHCla-MeOH-HOAc, 
7:1:0.5), an amorphous powder. (Found: C, 67.31; H, 4.91. 
C,6H,40, requires:C,67.12;H,4.93%.)[~];: + 55.9” (MeOH;c 
1.02), IR vf!:cm-‘: 3350 (OH), 1610, 1500 (aromatic ring), MS 
m/z:- 286 [%j+ (CL6Hi40s), 268 [M -H,O]+, 229. - 

Tetraacetate ofl. A mixture of 1 (150 maX AGO (5 ml) and D- 
TsOH (50 mg) was left to stand for i day a&o; temp. tb atTo;d 
the tetraacetate (137 mg). R, 0.38 (CHCI,), colourless needles. 
(Found: C. 63.16; H, 4.71. Cz4Hz209 requires: C, 63.43; H, 4.88.) 
Mp 153154” (from dilute MeOH), [a] g + 64.8” (CHCI,; c 1.08), 
MSm/z: 394[M - HOAc]+, 352,310,268, *H NMR (in CDCl,): 
62.06 (3H, s, OAc), 2.24 (6H, s, 2 x OAc), 2.26 (3H, s, OAc), 3.42 
(2H,s,H,-7),3.70(1H,d,J= 12Hz,H-6/?),4.44(1H,brs,H-12), 
4.71(1H,dd,J=2,12Hz,H-6a),6.64(1H,d,J=2Hz,H-4),6.78 
(lH,dd, .I = 2,8 Hz,H-2),7.03,7.08 (each lH,s,H-8,H-11),7.35 
(lH, d, I = 8 Hz, H-l). 

Compound 2. R, 0.18 (CHCI,-MeOH-HOAc, 7: 1:0.5), an 
amorphous powder. (Found: C, 62.98; H, 5.28. C,6H1606 
requires: C, 63.15; H, 5.30%.) [a]:: - 8.9” (MeOH; c l.Ol), 
IR v=cm-‘: 3350 (OH), 1605,150O (aromatic ring), MS m/z: 
304 CM]’ (CI&1601), 243,229,213, ‘H NMR (in DMSO& at 
loo”): 63.31, 3.38 (each lH, ABq, J = 11 Hz, Hz-12), 3.75, 3.98 
(each lH, ABq, J = 12 Hz, Hs-6), 6.41 (lH, d, J = 2 Hz, H-4), 
6.51(1H,dd,J=2,8Hz,H-2),6.61,6.67(eachlH,s,H-8,H-l1), 
6.91 (lH, d, J = 8 & H-l). 

Trimdhyl e&r of 2. To a soln of 2 (392 mg) in EtOH (4 ml), 
CH,N,-Et,0 soln (15 ml) was added and left standing overnight 
at 5” giving the trimethyl ether (270mg), R, 0.10 (n- 
hexane-Me&O, 2: l), an amorphous powder. (Found: C, 65.78; 
H, 6.52. C19H2206 requires: C, 65.88; H, 6.40 %.) [a] g - 48.0 
(CHC13; c l.@O), MS m/z: 346 [M]+ (C19H2208). 272 
[C16H,604]+, 257 [C15H1304]+, ‘H NMR (in CD&): 62.58, 
2.75(eachlH,ABq,./ = 13Hz,H2-7),3.54(2H,brs.H,-12),3.79, 
3.86,3.88(each3H.s,3 x OMe),4.31 (lH,d,J = 13 Hz,H-6),6.61 
(lH, d, J = 2 Hz, H-4), 6.69 (lH, dd,J = 2,9 Hz, H-2), 6.77,6.83 
(each1H,s,H-8,H-l1),7.18(1H,d,J=9Hz,H-1).’3CNMR(in 
CDCl,): 6131.6, 124.7, 106.5, 158.5, 110.0, 160.5, 78.2, 71.9, 39.0, 
131.6, 115.1, 148.1, 147.9, 113.3, 126.3,67.2 (C-l,C-la,C-2, C-3, 

C-4, C4a, C-6, C&a, C-7, C-7a, C-8, C-9, C-10, C-l 1, C-l la, C- 
12), 55.4, 56.0, 56.1 (3 x OMe). 

Trimethyl monoacetate of 2. Trimethyl ether (30 mg) was 
acetylated with pyridine (2 ml) and Ac,O (2 ml) overnight at 
room temp. to afford the trimethyl monoacetate of 2 (23 mg), R, 
0.22 (n-hexane-Me2C0, 2: l), an amorphous powder. (Found: C, 
64.81; H, 6.21. C21H2407 requires: C, 64.94; H, 6.23x.) [a];: 
- 69.5” (CHCl,; c 0.95), MS m/z 388 [Ml’, 328 [M - HOAc]+, 
‘H NMR (in CDCI,): 62.11 (3H, s, OAc), 2.69 (2H, br s, Hz-7), 
3.80, 3.87, 3.89 (each 3H, s, 3 x OMe), 4.14 (2H, s, H,-12), 4.30 
(lH,d,J = 12Hz,H-6),6.6O(lH,d,J = 2 Hz,H-4),6.68(1H,dd, 
J=2,8Hz,H-2),6.77,6.84(eachlH,s,H-8,H-ll),7.18(1H,d,J 
= 8 Hz, H-l). 

Trimethyl diacelate of2. A mixture of trimethyl monoacetate 
(5 mg), Ac20 (0.5 ml) and p-TsOH (1 mg) was reacted for 2 hr at 
room temp. to give the trimethyl diacetate of 2. R, 0.36 (n- 
hexane-Me&O, 2: l), an amorphous powder (3 mg), MS m/z: 
430 [Ml+, 388 [M-C2H20]+, 370 [M-HOAc]+, 346, 328, 
295, 279, 271, 257. 

Penmucetate of2. A mixture of 2 (200 mg), AcsO (5 ml) and p 
TsOH (60 mg) was allowed to stand for 1.5 hr at room temp. to 
yield the pentaacetate of 2 (83 mg), an amorphous powder. 
(Found: C, 60.48, H, 5.02. C2LH16011 requires: C, 60.70; H, 
5.09 %.) [a] 2 -76.8” (CHC&; c 1.12), MS m/z: 514 [Ml+, 472 
[M -C,HzO]+,454[M - HOAc]+,430,412,388,370,346,328, 
286, 268, 229, ‘H NMR (in CDCI,): 62.02, 2.08 (each 3H, s, 2 
x aliphatic OAc), 2.19 (9H, s, 3 x phenolic OAc), 2.69,3.47 (each 
lH, ABq, J = 14 Hz, H,-7), 4.38,4.50 (each lH, ABq, J = 9 Hz, 
H,-12X3.95,4.81 (each lH, ABq,J = 12 Hz,H,-6),6.92 (lH, brs, 
H-4), 6.95 (IH, dd,J = 2,8 Hz, H-2), 7.05,7.16 (each lH, s, H-l 1), 
7.20 (lH, d, J = 8 Hz, H-l). 

Compound 3. R, 0.22 (CHCl,-MeOH-HOAc, 7: 1:0.5), an 
amorphous powder. (Found: C, 63.42, H, 4.51. C16H,406 
requires: C, 63.57; H, 4.67x.) [a]‘,’ - 34.0” (MeOH; c 1.85), 
IR vgcm -I: 3350 (OH), 1605, 1495 (aromatic ring), MS m/z: 
302 [M]’ (C,eH,,O,), 286, 272, 259, 244, 229, 213, 185. 
‘H NMR (in CDIOD): 63.99,4.43 (each lH, ABq, J = 14 Hz, H- 
6a, H-6/!?), 6.50 (lH, d, J = 2 Hz, H-4), 6.56 (lH, dd, J = 2,8 Hz, 
H-2), 6.70 (2H, s, H-11), 7.00 (lH,d, .J = 8 Hz, H-l); (in DMSO- 
de, at 100”): 62.57, 2.77 (each lH, ABq, J = 13 Hz, H,-7), 3.91, 
4.17 (each lH, ABq, J = 13 Hz, H&x, H-68), 6.44 (lH, d, J 
= 2 Hz, H-4), 6.55 (lH,dd,J = 2,8 Hz, H-2), 6.65,6.70 (each lH, 
s, H-8, H-l l), 6.96 (lH, d, J = 8 Hz, H-l), 9.75 (lH, s, H-12). 

Reduction of3 with NaBH*. To a soln of 3 (71 mg) in MeOH 
(0.5 ml), NaBH4 (10 mg) added and the reaction mixture left to 
stand for 1 hr at room temp. to give a product (48 mg), an 
amorphous powder, [a] g - 12.0” (MeOH;c l.OO), identical with 
2 from its IR and “C NMR spectra. 

Acknowledgements-We thank Mrs. M. Ohe, Mrs. Y. Yoshioka 
and Mr. K. Kida, the staff of the Analytical Laboratory 
(Tokushima University, Japan), for measurements of the mass 
and NMR (‘H and ‘“C) spectra, and for elemental analysis. 

REFERENCE 

1. Craig, J. C., Naik, A. R., Pratt, R. and Johnson, E. (1963) J. 
Org. Chem. 30, 1573. 


