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dtinvatzves; &msmzc aced derzvative; spathuienoi derz*atzve; thymol derzvatzve; trzterpene zsovalerate. 

Abstract-The investlgatlon of Erasilza szckiz afforded, in addition to known compounds, two new bisabolene 
derivatives, an acetate closely related to damsmic acid together with its methyl ester, a dzhydroxyaromadendrane, a 
thymol derivative and four heliangolides, closely related to a similar lactone isolated from a Calea speczes. The 
structures were elucidated by high field ‘H NMR spectroscopy and a few chermcal transformatzons, while the structure 
of the spathulenol derivative was established by partial synthesis. The chemotaxonomy is discussed briefly 

INTRODUCTION 

The monotypzc genus BraszLia (Compontae, tribe 
Hehantheae) 1s placed by Stuessy m the subtrzbe 
Galinsogzinae [l], while new taxonomic studies have 
shown that ti should be transferred to the subtrzbe 
Neurohmae [2] Since the chemzstry of these two tribes 1s 
very different an mvestzgatzon of Braszlza szckzi should 
indicate where this genus should be placed The results of 
such a study are discussed m this paper 

RESULTS AND DISCUSSION 

The roots of Brasz[za szckii Barrosa afforded the 
wldespread trzdecapentaynene, squalene, a-humulene, 
bornyl acetate, tl- and j?-bergamotene, bisabolene, the 
chromene derivatives 14 [3,4], the thymol derzvatzves 5 
and 6 [5, 61 and a further one, the zsobutyrate 8; the 
‘H NMR spectral data for 8 (see Experzmental) were close 
to those of similar compounds [S]. Furthermore a 
trzterpene zsovalerate was present, which most likely was 
butyrospermyl novalerate. Saponification afforded the 
corresponding alcohol, zts mp, however, was higher than 
that reported for this trlterpene [7]. Sznce no material for 
direct comparzson and no ‘HNMR spectral data were 
available, a final proof was not posszble, though all data 
agreed with the proposed structure. An isomeric structure, 
perhaps at C-9, however, could not be excluded. The aerial 
parts afforded germacrene D, squalene, 6 and 7 [S], the 
bzsabolene derzvatzves 13 and 15, the pseudoguaiane 
derivatives 9 and 10, the hehangohdes 23 [9] and 24-27 as 
well as tiny amounts of 21 The ‘H NMR spectral data of 
21 (Table 1) were in part close to those of spathulenol(17). 
However, the olefinic methylene signals were replaced by 
an additional methyl singlet. The molecular formula 
(C15H2602) indicated the presence of a dzol, which could 

*Part 457 m the series “Naturally Occurring Terpene 
Denvatwes” For Part 456 see Bohlmann, F and Gzencke, W 
Tetrahedron (in press) 

be either 21 or 22 Smce only 0.5 mg of maternal was 
isolated, a deczszon was only possible by a partzal syn- 
thesis. Epoxzdation of 17 afforded the epoxzdes 18 and 19; 
their ‘HNMR spectra (Table 1) showed typical dzf- 
ferences In particular, both signals of the epoxzde protons 
of one of the isomers showed a Wcouphng. Inspection of 
models clearly showed that only 18 could explam these 
couplings (J,, l4 and Jg, ,4,). Accordmgly the stereochem- 
istry of the epoxldes was settled. Alanate reduction led to 
the zsomeric dzols 21 and 22. The ‘H NMR spectrum of 21 
was identical with that of the natural dzol, zts structure and 
stereochemistry bemg thus established as 4p,lOa-dz- 
hydroxyaromadendrane. Compound 21 could be the 
direct precursor of spathulenol (17), which probably zs 
formed via bzcyclogermacrene epoxzde, though zts forma- 
tion could proceed dnectly vza the correspondmg ion 20. 

The structures of the bzsabolenes 13 and 15, whzch were 
transformed by addztzon of dzazomethane to the cor- 
responding esters 14 and 16, respechvely, followed from 
the molecular formulae and the ‘H NMR spectra (Table 
2) That of 16 clearly showed that two conJugated 
carbonyl groups were present, since the signals of two 
olefinic protons were shifted downfield. Since the signals 
of the szde cham were nearly identical m the spectra of 14 
and 16, the esters clearly dzffered only u-z the nature of 
C-15, 14 being the acetoxy derzvatzve, while 16 was the 
correspondmg aldehyde. Accordmgly, a signal of an 
aldehyde proton was vzszble, zts chemical shzft clearly 
showing the czsozd arrangement of the olefimc proton and 
the aldehyde group. The stereochemistry of the lO,ll- 
double bond followed from the chemical shift of H-10. 
Though the absolute stereochemzstry could not be de- 
termined, the negative rotation Indicated the normal 
configuration at C-l. The acid with an oxygen function at 
C-15 we have named braszhc acid 

The structure of the pseudoguazane derzvatzves 9 and 10 
followed from the spectral data (Table 3) as well as from 
chemical transformations. Addztlon of dzazomethane to 9 
afforded 10, the pyrazoline 10a and small amounts of the 
isomer lob formed by attack from the b-face, thus 
followed from the ‘H NMR spectra. Saponzficatzon of 10 
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afforded the alcohol 11, which on oxrdatron gave a ketone. 
Its data ntcely agreemg wtth those reported for damsnnc 
actd methyl ester (12) [lo] Smce boranate reductton of 12 
only afforded 11. the stereochemtstry at C-4 was also 
settled A model showed that the attack of the hydrtde 
should be preferred from the r-face Compound 9. 
therefore. 1s 4/?-acetoxy-4-desoxodamsnuc actd 

The structure of 24 could be estabhshed by careful 

‘H NMR mvesttgattons (Table 4) Spm decouphng al- 
lowed the assignment of all stgnals The presence of a 
hehangohde followed from the typtcal couplmgs of H-6 
and H-7 whrle the posmon of an acetate group dt C-2 
could be deduced from the couphngs of the proton under 
the acetoxy group The relatne posttron of the two 
remammg ester groups could not be asstpned wtth 
certamty 
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The stereochemistry at C-8 followed from the small hdes drffering only m the oxygen functrons Compound 26 
coupling .!,.s. while the large value for .I,,, required a obvrously was the acetate of 25, while in 27 the ester group 
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established stereochemistry, a 2/%acetoxy group was lems. While that at C-6-C-9 obvrously was the same as m 
likely The structures of 2527, whrch only could be 24, that at C-3 could only be proposed, rf a hydrogen bond 
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the molecular formulae and the ‘H NMR spectra (Table J2.s were small and nearly equal, a /I-orrentatron of the 
4) which showed that these lactones were also hehango- oxygen functron at C-3 was hkely rf models were consrd- 
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Table 1 ‘H NMR spectral data of compounds 18, 19, 21 and 22 (400 MHz, CDCI,. TMS ds tnt 
standard) 

18 19 21 21 (C,D,) 22 22(C,D,) 

H-5 
H-6 
H-7 

H-G 

H-X/j 
H-9 
H-9’ 

H-12 

H-13 

H-14 

H-14’ 

H-15 

* * 
0704d 067dd 
OdOddd 082ddd 

* * 

* * 

* * 
* * 

113 \ 111, 

1 ox \ 107 \ 

28ldd 2 82 d 

2 52 dd 257d 

121 \ 1 20 \ 

119dd 

043dd 
0 62 ddd 

182 ddd 

089brddd 
152 brdd 

1.74 brdd 

124s 

116dd 172m 1 87 dd 

026dd 036dd 025dd 

050dd 057ddd 0 52 ddd 
t 1651~1 163m 

085ddd 138 brddd I 55 m 
* 152m 135ddd 
* 165 m 1 h5m 

1045 109 \ 105 \ 

1025 102\ 

124 \ 

104\ 

i 121 \ 

t LX 5 
I 111 5 

109 \ 119 \ 

*Overlappmg multlplets 

J (Hz) 1% 5 = 9, 5, 6 = 11, 6,7 = 9 5, 7,Sa = 6, 7,88 = 11, 8a, 88 = 14, S@, 9a = 1 I, &,9[j = 6. 9,9’ 

= l3 compound 18 1,14 = 1. 9,14’ = I, 14.14’ = 4, compound 19 14.14’ = 4 5 

Table 2 ‘H NMR spectral data of com- 

pounds 14 and 16 (4OOMHz. CDCl, TMS as 

mt standard) 

H-l 
H-2 

H-2’ 

11-3 

H-5 

H-5’ 

H-6 
H-6 

H-X 

H-9 
H-10 
f-l- 13 

H-14 

H-14’ 

H-15 

Ohle 

14 16 

215m 
I 98 m 

215m 

576hrd 

2 15 m 

I51 dddd 

1 89 m 

215m 

233hrdt 

6 16yr 
185dr 
482hr, 

478dt 

44bhrr 

3 74 \ 
-_ 

2 13m 
245hrd 

2 22 m 

683 hrd 

251 hrd 

2 22 m 
144 dddd 

I 92 brd 

219hti 

2 34 brdr 

67Syt 

185dr 
484brs 

4x3 hr \ 

944\ 

3 74 \ 

J(HL) 1. 6 = Il. 1 14 = I, 2, 2’= 17, 2, 3 

= 4.3,5 - 1. 5, 5' - 15. 5,6 = 5, 5'. 6 = Ii, 6. 
6' = 13, X 9 = 9. 10 = 75. IO. I3 = 13, 8. 
14'= 1 

ered This assumptton also could explam the downfield 
shift of H-6 and H-9 Agam the relative placement of the 
ester groups at C-8 and C-9 could not be estabhshed with 
certamty The KY-dlhydroxy compound, which cor- 
responds to 25. we have named brasllotde and 24 wtth free 
8- and 9-hydroxy groups, 3, lo-anhydrobrasllolde 

The chemistry of BTMIIILI shows a close relatlonshlp to 
that of Nruroluena and C&a where slmdar hehangohdes 
are wldespread Chromenes are frequent m C&a too 
[4,12 -141 Accordingly. the placement of Bras~~ra m the 
subtrlbe Neurohmae IS supported by the chemistry, smce 
the representdtlres of Gahnsogunae contam very different 
compounds 

EXPERlrMEkTAl. 

The air-drted plant material. collected m NE Brazil (koucher 

RMK 8879, deposlted m the U S Natlonal HerbarIum. 
Washmgton) was extracted wth EtzOmpetrol (1 2) dnd the 

resultmg extracts were separated first by CC (SI gel) dnd further 

by repeated TLC (SI gel) The roots ( 120 g) dfforded traces ot 

trldecapentdynene. 2 mg aqualene. 5 mg blsabolenc IO mg 

a-humulene, 2 mg bornyl acetate. 5 mg z- and 5 mg /I- 

bergamotene, 40 mg I 40 mg 2 15 mg 3 5 mg 4,3 mg 5.20 mg 6 
and 1 mg 8 (Et,O). colourless gum IR v&:> cm ’ 3600 (OH) 

1740 (CO,R). MS miz (rel mt 1 268 131 [M]’ (4) (C,,HZOO,) 

23?[M-CH,OH]+ (201. 167[237-O=C=CMel] 1371 149 
[167-H,O]+ (64), 71 [C,HZO]‘ (IOO), ‘HNMR (CDCI,3) 

66 72 hr ,s (H-3). 6 65 hr d (H-5. J = 8 5 Hz) 6 91 d (H-6 J 

=85Hz),228,(H-7),455dand443d(H-9.J= 12H1).3X7hj 

d nnd 379 br d (H-10 J = 12Hz) 2S:qq (H-2’. I = ’ 7 Hl) 

1 14d dnd 1 13d (H-3’. H-4’, J = 7Hr1 

Furthermore, 15 mg of d trlterpene Isovalerate (Et,O- petrol 

1 10) was obtamed IRvz!$cm-’ 1730 (CO,R). 1615. 1475, 
1385, 1300, 1275, 1130, 1105, 1000: MS m I (rel ant) 510444 

[Ml+ (26) (C,,H,,O,), 459 [M-Me]’ (421 408 [M 

- RCO,H] + (5). 393 [495 - RCO,H] + (42). 85 [C,H,CO-1’ 

(37) 69 [C,H,]’ (100). 57 [85 - CO]- (94) ‘H NMR (CDC‘I,) 

h 5 54 ddd (H-7, J = 6,3.3 Hz), 5 10 hr I (H-21 J = 7 Hz) 4 47 dd 

(H-3, J = 9,6 Hz), 1 6X hr \ (H-24). 1 60 br \ (H-25), 1 02 \ (H-7) 

101 \(H-3).095~(H-31.092\(H-3).091 \(H-3).(OtVal) 21x<! 
(H-2, J = 7Hr). 2 11 dqq (H-3’ J = 7 7, 7Hzi. 097 d (H-4’. 

H-5’, J = 7 Hz) Saponlficatlon (3 hr. MeOH H,O 4 N KOH) 

afforded colourless crystals, mp 133 MS m,: (rel mt ) 426 386 

[M]‘(ll)(C,,H,,O).411 [M-Me]‘(?% 393[411-HLO]- 

(7),69[C,H,]+ (100). ‘HNMR (CDCI,) <5556ddd(H-7, J = 6 
3, 3 Hz). 5 10 br I (H-12. J = 7 Hz). 3 21 dd (H-3, .I = IO. 7 Hz). 
1 6X hr \ (H-24). 160 hr \ (H-25). 102 \ (H-h), 0 94 \ (H-31 0 9rl 

(H-3). 0 X7 (H-3) 
The derlal parts (300 &) gave 300 mg germacrene D. 70 mg 

squalene, 20 mg 6, 60 mg 7. 30 mg 9 (Et10 -petrol. 1 I) 5 mglO 

(Et,O-petrol, 1 3). 10 mg 13 and 25 mg IS (Ft,O petrol, I 1 I 
0 5 mg 21, 50 mg 23. 6 mg 24. 2 mg 25 1 mg 26 and 1 mg 27 
Compounds 21 and 24 27 were separated b\ HPLC‘ (reversed 

phase, MeOH~ H,O. 6 5 3 5) 
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Table 3 ‘H NMR spectral data of compounds 10-12 (400 MHz, CDCl,, TMS as mt 
standard) 

10 11 12 1Oat lob* 

H-l 191 ddd 0.05 
H-2 1 II dddd 003 
H-Y 150m 00 
H-3 2 19 dddd 006 
H-3 1 31 dddd 0 10 
H-4 4 59 t 026 
H-6 

1 58 m 
02 

H-6 087 
H-7 _ 282dddd 
H-8 1.86m 
H-8 1 53 m 
H-9 
H-9 164m 

H-10 1.89 brddq 
H-13 606d 
H-13 547 
H-14 0.91 d 
H-15 0.99 s 
OMe 3 73 s 

0.12 
003 
001 

0.01 

0.0 
0.08 
0.05 
002 
0.01 
0 14 

1.93 ddd 
1.12 m 
16m 
2.04 dddd 
1 35 m 
3 69 t 
148 dd 
16m 
2.82 dddd 
186m 
143 m 

P 1.6 m 

185m 
609 brs 
5.51 brs 
0.96 d 
090s 
3 75 s 

2.28 ddd 
1.93 dddd 
179 m 
2.45 br dd 
2.11 ddd 

162 dd 
220dd 
2 75 dddd 
181 m 
1 58 m 

168 m 

2.09 dddq 
609s 
552s 
1.04d 
1.03 s 
374s 

199 ddd 1.92 ddd 
1 17 dddd 1 16 dddd 
162 m 1 58 m 
2 16 dddd 2 20 dddd 
143 dddd 141 m 
471 t 461 t 
1lOdd 
131 dd 

141 m 

. 3 12 dddd 2 61 dddd 
1.62 m 116m 
1 llm 
162 m 
150m 
1.85 ddq 185 ddq 
2.09 ddd 199 ddd 
143 ddd 150ddd 
094d 095d 
096s 097s 
3 14 s 374s 

*A-Values after ad&Ion of Eu(fod), 
t4 56 ddd and 4 45 ddd (H-16) 
$4.59 ddd and 4 46 ddd (H-16); 
J(Hz): Compounds lO/ll: 1,2 = 12; 1,2’ = 7.5,1,10 = 7.5,2,2’ = 12,2,3 = 5 5,2,3’ = 12, 

3,3’=13;3,4=3’,4=85;6,6’=14,6,7=12,6’,1=95;7,8-8,9,10-7,compound12. 
1, 2 = 13; 1, 2’ = 5.5; 1, 10 = 5 5, 2, 3 = 9 5; 2, 3’ - 1; 2’, 3 = 9.5; 2’, 3’ = 9 5; 3, 3’ = 19, 
6, 6’ = 14.5; 6, 1 = 12, 6’, 1 = 3 5; I, 8 - 8; 9, 10 = 8.5; 9’, 10 - I. 

Table 4 ‘H NMR spectral data ofcompounds 24-27 (400 MHz, CDCl,, TMS as 
mt standard) 

24 25 26 27 

H-l 
H-l’ 

H-2 

H-3 
H-5 
H-6 
H-l 
H-8 
H-9 
H-13 
H-13’ 
H-14 
H-15 
OCOR 

176dd 
243 brdd 

4 16 brddd 

OAc 

5 25 d 
546brd 
569brdd 
3.49 br s 
5.63 dd 
5.46 br d 
6344 
5.75 d 
1.33 s 
1.87 brs 
233tq 
1 56 ddq 
130m 
0.83 t 
1.01 d 
219s 
201 s 

2.06 m 
1.65 m 
2.06 m 
1.83 m 
4 50 ddd 
550brd 
6.45 dd 
3.41 brs 
5.66 dd 
6 22 d 
6.35 d 
5.71 d 
126s 
1.68 brs 
2.21 tq 
1.56 ddq 
1.30 m 
083t 
1.00 d 
2.01 s 

207m 
161 m 
2.01 m 
1.84 m 
5.41 dd 
5.49 dq 
6.01 dd 
3.51 brs 
5.65 dd 
5.80 d 
6 38 d 
580d 
122s 
175 brs 
2.22 tq 
156 ddq 
130m 
083r 
l.OOd 
2.22 s 
203s 

OH 2.23 br d - 

201m 

166 m 
201m 
184m 
540dd 
549dq 
601dd 
350brs 
5.63 dd 
5 78 d 
6 37 d 
5.79 d 
122 s 
175brs 

24144 
1.03 d 
102 m 

2.24 s 
202s 

J(Hz) Compound 24 1,l’ = 15.5; 1,2 = 5; l’, 2 = 4; 2,3 = 5; 5,6 = 10,6,1 - 3, 
I,8 = 2; I, 13 = 2; 1,13’ = 1.5; 8,9 = 9; compounds 25-27: 2,3 = 2’, 3 = 4 5, (25. 
3, OH = 4); 5, 6 = 9, 6,1 = 2.5, 7, 8 = 2, 7, 13 = 2.5; 7, 13’ = 2, 8, 9 = 8, OMeBu. 
2’, 3’ = 2’. 5’ = 3’, 4’ = I, 3’, 3’ = 14, OtBu 2’, 3’ = 2’. 4’ = 7 
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IRv$,$>cm-’ 350&2600,1690,1620 (C = CCO, R), 1730,125O 

(OAc), MS m/z (rel mt ) 294 [M]’ (3), 276 [M - H,O]+ (21). 
248 [276-CO]’ (17),234[M - HOAc]+ (52),219[234- Me]+ 

(19). 55 [C,H,]+ (100) 

[a]i4’. = 
589 578 546 436nm 

~ (CHCl,, c 1 2) 
+23 +24 +27 f44 

Addrtron of excess of CH,N, m Et,0 afforded the methyl ester 

10, tdentrcal with the natural ester and two tsomerrc pyrazohne 
dertvattves (10a and lob) The mam product (lOa) had mp 132 5”, 

MS m/z (rel mt ) 322 214 CM -N2]+ (11) (C,sH,,O,), 290 [M 

- HCO,Me]+ (46) 262 [290 - N2]+ (36), 248 [290 - ketene]+ 

(54) 230 [290-HOAc]’ (37), 215 [230-Me]’ (14), 55 
[C,H,]+ (100) 10 mg 10 m 1 ml MeOH was heated for 5 mm 

wtth 1OOmg KOH m 03 ml H,O TLC (Et,O-petrol, 1 1) 

afforded 6 mg 11 MS m/z (rel mt) 266 188 [M]’ (3) 

(C,,H,,O& 248 [M-H,O]’ (22), 234 [M-MeOH]+ (33), 

206[234-CO]+ (59) 191 [206-Me]+ (31),55 [C,H,]+ (100) 
Oxtdatton wtth pyrtdme chlorochromate m CH,CI, afforded 

4mg 12 MS m/z (rel mt): 264 173 [Ml+ (80) (C,,H,,O,), 246 
tivr _ H.ZG.]A @); 232. [M_ MeG.H.T (i.ej; 2@$ [232._ CG.].- 

(lo), 137 (100) [a]p+64’ (CHCI,, c 12) 
15-Acrtoxybrasrlrc atrd (13) Colourless gum, whrch was 

separated as Its methyl ester 14, colourless gum IR Y$$> cm- ’ 
1750,1265 (OAc), 1725,1650(C=CCO,R), MSm/z (rel mt) 306 

[Ml+ (0 5) 246 162 [M - HOAc]+ (32) (C,,H,,O,), 214 [246 

-MeOH]’ (17) 187 [246-CO,Me]+ (44), 186 [214-CO]+ 
(44) 133 [214-C,H,]+ (lOO), 105 [133-CO]+ (68) 

15-Oxobrasrlrc acrd (15) Colourless gum, Isolated as tts methyl 

ester 16,colourlessgum IR v$!$cm- r 2730,1695 (C=CCHO), 

1725, 1655 (C=CCO,R), MS m/z (rel mt) 262,157 [Ml+ (16) 

(C,,H,,09), 230 [M - MeOH]+ (41), 202 [230-CO]’ (36), 
174 [202-CO]’ (21), 149 (loo), 121 [149-c0]+ (97) 

[a]:.,~ = ;;, ‘_‘“,, 54E4m (CHCI,, c 2 4) 

4P,lOa_DlhLdroxyaromadendrnnr (21) Colourless crystals, mp 

132” IR~$$~tscrn-’ 3600 (OH), MS m/i (rel mt) 238 193 

[Ml+ (4) (C,,H,,O,), 220 [M -H,O]+ (29), 205 [220-Me]* 
(32), 202 [220-H,O]+ (32) 187 [202-Me]+ (28), 177 [220 
-CHMe,]+ (30) 162 [220- Me,CO]’ (90) 147 [162-Me]+ 

(55) 93 [CsH,]’ (ItJO) 

[aI& 589 578 
546 

436 nm = c 
-17 

0 
-17 -18 -25 

(CHCl,, 1) 

Syntheses of 21 and 22 To 10 mg 17 m 2 ml CHCI, 10 mg 

m-chloroperbenzotc actd and 0 3 mi Na,CO, soln were added 
SmXmg for 2 hr &X&d. 6 mg ~&and 1. ‘i mg I_!! %tJLWJ~ d thJ.5 

mrxture m Et,0 wrth excess of LIAIH, for 3 hr afforded after 

TLC (Et,O) 1 mg 21, tdentrcal wtth the natural drol, and 4 mg 22, 
r~llnr~lll~rr~y,~~.~.m~ 1-32 MSmjr (.reJ. mr.). 23g,.l.93 CM_].+ (.13). 

(C,,H,,OZ), 220 [M -H,O]+ (31), 205 [220-Me]’ (23), 202 
[220-H,O]+ (68), 187[202-Me]+ (43). 177[220-CHMe,]+ 

(30) 162 [220-Me&O]+ (lOO), 147 [162-Me]+ (68), 93 (89) 
2a-Acetoxy-3,1O-anhydrobrasrlo~de-8,9-O-acetate and -(2- 

methylbutyrate) (24) Colourless crystals, mp 148” IR v$!$t3crnm I 
1770 (y-lactone), 1750 (OAc, CO,R), MS m/z (rel mt ) 464 [Ml+ 

(0 I), 422 194 [M -ketene]’ (2) (&H,,O,), 320 [422 
- IZn:_H.+ (.3),.260 f$lJ- HOAX].+ (.1.!.),.85 [c,a,cG].+ (.4.!.), 

57 [85 -CO] + (100) 

Brasl[olde-8,9-O-(2-methylbutyrate) (25) Colourless crystals, 
mp 208”, IR v $xCtj cm- ’ 3610 (OH), 1765 (9-lactone). 1745 

(OAc, CO,R), MS m/z (rel mt ). 424 210 [M] * (0 1) (CZ2H,,0,). 

322 [M-RCO,H]+ (1) 304 [322-H,O]+ (l), 244 [304 

- HOAc] + (8) 226 [244 - H,O] + (27), 85 [C,H,CO] + (44) 57 
[85-CO]’ (100) 

:=]:4” = 589 ~____~~_ 578 546 ~~~_ 436 _ nm _-/~~~!,, ’ 
-37 -37 --44 -80 

C (! ?j 

3-0-Acetyl-brasdorde-8,9-O-(2-methylbutyrare) (26) Colour- 
less crystals, mp 158’. IRv~~t3cm-’ 3610 (OH), 1765 (y- 

lactone), 1730 (OAc, CO,R), MS m/r (rel mt ), 466 220 [M] + (1) 

(C,,H,,O,), 424 [M - ketene] + (2), 406 [M - HOAc] + (1) 364 
[M - RCO,H] + (2). 304 [M-HOAc]+ (3) 244 [304 

- HOAc] + (8). 226 [244 - H,O] + (6) 85 [C,H,CO] + (37) 57 
[85-CO]’ (100) 

3-0-Acetyl-brasllozde-8-0-tsobutjrate (27) Colourless crys- 
tals, mp 192”, IR Y $!$A cm- ’ 3620 (OH), 1765 (y-lactone), 1750 

(OAc, CO,R), MS m/z (rel mt ) 452 205 [Ml+ (0 5) (C,,H,,O,), 

410 [M-ketene]+ (3), 392 [M-HOAc]+ (I), 364 [M 

-RCO,H]+ (1.5), 322 [410-RCO,H]+ (25). 304 [322 

- H,O]+ (4), 244 [304 - HOAc]+ (12) 226 [244 - H,O]’ (lo), 
71 [C,H,CO]+ (100) 
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