


3 tt =OAc 
4 K = OAc (1.1.z) 

5 R a OH Me 

6 R - OCO -_(I,-.--Cfl< 

Me 

9 K=Ac 11 R’=Ac.W’=OH.H’=It 12 
10 R=li 12s R’=H R’ q Ii R’=OH 

HO 

1% 18 R' = R2 - AC 

16 R’ - Ii. R’ - AC 

17 R’ = R’= tt 

18 R’=Ac. W’= H 

19 R’ = R’ = H 

m R’ - t4. RI = AC 

systans I = 10 and 15 Hz)] and three wthync groups, quatemary carbon atoms. By irradintion at 5.25 ppm, the 
two of them allylic [62.29 (IH. brs), 2.18 (lH, dd, J - 2 signalatl.69(&)baxawadoubkt(I=2Hz)andthc 
and 7 Hz) and 2.03 (IH, 4 J - 7 Hz) 1. The “CNMR broad sin&et at 229 baxmc a doubkt (I - 2 Hz). By 
SpaxNm confiralcd all these groups as well as the irradiation at 229 ppm, the signal at 1.69 (dd) collapsed IO 
prcsmx in the mokcule of four secondary and two a doubkt ( J = 1.9 Hz) and the signal at 2. I8 (dd) baxa~ 
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Tab& I. “C NMR specln of several damawanc dchnrrves 

187 

I 38.80 38.% 38.83 

2 23.72 27.46 23.76 

3 80.98 78.95 80.98 

4 37.90 39.16 37.97 

5 55.91 56.00 56.03 

6 18.20 18.28 18.22 
7 35.40 35.38 35.31 

8 40.51 40.53 40.53 

9 50.90 50.84 5071 

IO 37.16 37.15 37.17 

II 21.41 21.37 21.31 

12 25.M) 25.00 25.00 

I3 47.80 47.64 55.10 

I4 49.43 49.50 49.52 

I5 31.38 31.38 31.26 

16 28.95 2940 37.90 

I7 45.33 45.38 75.42 

I8 16.301 15.93t 16.Mt 

19 15.661 15.74t 15.59t 

20 152.63 152.64 151.78 

21 107.54 107.60 10863 

22 34.20 34.32 34.20 

23 27.1 I 27.15 24.54 

24 124.50 124.60 31.72 

25 I31 33 131.42 145.51 

26 25.71 25.71 109.60 

27 17.70 17.70 17.63 

28 16.52 1622 16.53 

29 28.00 28.06 2R.02 

30 15.91, 15.401 15.94t 

&CO 21.29 21.29 

McCO 17l.W l71.00 

38.98 39.04 38.93 

27.41 27.50 27.49 

78.93 79.03 78.95 

39.14 39.21 39.27 

55.93 56.00 55.97 

18.30 18.37 18.36 

35.45 35.52 35.40 

40.50 4056 40.14 

50.95 51.05 50.54 

37.12 37.31 31.13 

21.34 21.U 21.39 

24.94 25.05 25 53 

47 63 47.68 47.60 

4943 49.53 48.92 

31.37 31.42 32.05 

28.86 29.29 2945 

45.32 45.58 44.88 

I5.81t 16.031 15.831 

15.661 1572t 16.051 

151.41 152.70 36.27 

108.15 107.60 I4.04 

37.24 31.42 31.76 

I25.01 33.74 125.35 
139.43 75.76 139.43 

70.00 147.65 70.74 

2983 III.02 29.98 

29.83 17.63 30.09 

16.20 16.24 16.52 

28.04 28.09 16.52 

15.38t 15.421 15.651 

*To dilTcrcnciate rhc mulriplmry of CH,. CHI. CH. C. ~hc sequence 
DEPt was used. 

tThc signals may be mlefchangcd 

Tabk 2. Mass spectral fragmen~hons of compounds 9 and II-13 

F-1 a b C c-18 d d-OR 

9 359 (L5) I09 (loo) 83(U) - 249(15) I89 (90) 

II 375 (2.0) lO9(14) 83(100) - 249(15) 189 (16) 

12 317(1.5) I25 (13) 99 (54) 81 (100) 207 (24) 189 (19) 

I3 317 (1.0) I27 (27) 99 (45) 81 (100) 207 (14) 189 (19) 

Rcla~wc inrcnwtia are &zn In prrcnrhucs. 

a dwbkt (I - 7 Hz). By had&ion at 2.18 ppm, the 
signal at 229 bapme a doubkt (J - 2 Hz) a the doublet 
at 2.03 became a singkt. 

-&se dacoupling expcrimcn~s showai that the mol- 
ccuk of oblongifolidiol(l4) had a cross-ring [ 141. and its 
coupling system was very similar to that exhibited by cis- 
chrysanthend [IS, 161 and a-pinate, with I,, s - 7 Hz, 
J ,,r~1.9~ondI,..-I.~,-2Hz,fromwhkhwe 
could deduce for compound 14 the a-pinenc putid 
structure, plus one additional isoprcne unit. 

One similar structure was supported by comparison of 
the “CNMR spectra of compound 14 and a-pincnc 
(Table 3).TbeC_4methyla~and thcC-lOmcthylgroups, 
were rqWzed in 14 by one C-mcthyne and OIK C- 
mcthyknc respectively, revealing that the additional iso- 
prcnc unit, consisting of two mcthyknc (b21.00 and 
40.9%), one quaterruy carbon atom (U&41), one methyl 
(62289) and one hydroxymethykne (M8.11). was con- 
nazted between C-4 and C-IO in oblongifolidiol. 

Corn-n of the *‘C NMR &mical sbifks assigned 



188 J. DE PASCVAL TERESA CI al. 

Tabk 3. “CNMR spectra of compound, 14. I4a and r&ted a dixetatc, whose spactral data agreed with tbe proposed 
compounds strlXture. 

C I4 I& Vulgarona-A z-Pilwne 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
II 
12 
I3 
I4 
I5 
M&O 
&CO 

45.90 
147.24 
117.55 
49.50 
39.61 
40.89 
28.76 
23.38 
68.21 
34.04 
21.05 
40.98 
40.4 I 
68.11 
22.89 

45.9 I 
147.10 
117.60 
49.86 
40.67 
40.36 
29.45 
23.24 
66.00 
33.90 
20.71 
40.67 
40.36 
66.00 
22.66 

170.91 
20.71 

68.60 
139.70 
121.40 
55.60 
65.10 
37.10 

205.70 
23.50 
27.70 
33.20 
21.50 
42.20 
35.20 
30.50 
26.10 

47.20 
144.40 
116.10 
31.50 
41.50 
38.10 
31.30 
20.80 
26.50 
22.90 

to C-6 and C- 13 in vulgarone-A (6 37.1 and 35.2) [ 171 with 
those of compound 14 (640.89 and 40.41), and conaidcr- 
ation of the shifts induced by hydroxyl groups (+ 3.4 
-4.5) [18]. allowed us to locate the primary alcoholic 
groups at C-9 and C- 14. Acetylation of compound 14 gave 

Compounds lS17 were isolatad as viscous oik The 
molecular ions in their mass spectra agreed with the 
formu~C,,H,,O,.C,,HI,O.cladC,,H,,O, respect- 
ively. Tbcy were identified ax the diPcetate (15) and 
man-te (16) of the same saquitcrpcne dial (II), 
because treatment of 15 atxl 16 with LiAlH. gave a diol 
identical in all rcspazts with compound 17. and aaty- 
lation of 16 and 17 gave a diacttate identical with 
compound 15. 

The ‘H NMR spectrum of compound 16 (Tabk 4) was 
charactcristk of a ncrolidol derivative [ 13, with two 
additional signals at 4.60 (1 H, &fd, I - 27.9 and 1 I.5 Hz) 
and 5.65 (I H, ddd, I - 9,9 and 5.5 Hz) assign&k to a 
HXXJH and !i_XaAc protons respaztively. These 
high chemical shin values and the multiplicity of the 
signals due to the oletinic protons at 5.11 (IH, dd, I - 8 
and 1.5Hz)and5.25(1H,brd,~-8Hr)wmevidenoc 
for the allylic nature of the oxygcnatad functions, which 
located them at C-S and C-6 respectively on the molidd 
skckton. 

The presence of the hydroxyl group at C-5 was 
co&mal by oxidation of compound 16 with tiive 
MnO, [19] to give the hydroxyacctoxyketonc 16a with 
UV absorption at 239 nm, whose ‘HNMR spectrum 
compared with that ofcompound 16 showed the absence 
of the signal at 64.60 and the up6cld ahift of tbc signals 
due to H-5 and W-14. which were now shown at 6.02 (1 H. 
br s) and 2.15 (3H. d, I - 0.8 Hz). The signal due to the 

Tabk 4. ‘H NMR sparal data for compowdr lS19 and lh 

Proton IS I6 lh 17 18 19 

IC 

II 

2 

4 

4 

5 

6 

8 

8’ 

9 

IO 

Me-12 
Me-13 
Me-14 

Me-15 
MCCOO 

5.07 dd 
10.8. I.4 
5.24 dd 
17, I.5 
5.88 dd 
17. 10.8 
2.01 dd 
IS. 8.5 
1.67 dd 
15, 4.2 
5.58 ddd 
9. 8.5. 4.2 
5.05 dc 

9. I.5 
2.30 dd 
13.5. 1.2 
2.11 dd 
13.5. 5.5 
5.65 ddd 
9. 8.L 5.5 
5.13 dc 

9. 1.2 
1.7Od 
1.2 
1.75 d 
I.5 
1.27 J 
I.99 s 
2.00 3 

5.16 dd 5.03 dd 
10.8. 1.5 10.8. 1.2 
5.36 dd 5.22 dd 
17. IS 17. 1.2 
5.93 dd 5.92 dd 
17. 10.8 17. 10.8 
1.78 dd 
IS. II.5 

I 

269 AB ryst. 
1.45 dd M 16 
15. 2.7 
6.60 ddd 
I I .5. 9, 2.7 
5.11 dc 6.02 c 
9. I.5 0.8 
232dd 2.44 dd 
13.5, 9 13.5. 7.4 
2.lOdd 231 dd 
13.5. 5.5 13.5. 6.4 
5.65 ddd 5.68 ddd 
9. 9, 5.5 9. 7.4. 6.4 
5.25 k 5.09 dc 
9, I.2 9. 1.2 
1.71 d 1.72 d 
1.2 1.2 
1.65 d 215 d 
I.5 0.8 
1.21 J 1.29 s 
1.99 f 2.00 5 

5.16 dd 
10.8. I.5 
5.36 dd 
17, 1.5 
5.36 dd 
17, 10.8 
1.72 dd 
IS. I I.5 
1.54 dd 
15. 4.0 
4.63 ddd 
II.53 9. 27 
5. I4 dc 
IS, 4 
214 dd 
13.5. 9 
1.82 dd 
13.5, 5.5 
4.47 ddd 
11.5. 9, 4 
5.27 dc 
9. 1.2 
1.69d 
1.2 
1.73 d 
1.5 
1.27 J 
- 

5.w dd 
10.8, 1.4 
5.25 dd 
17, 1.5 
5.89 dd 
17. 10.8 
204dd 
IS, II.5 
1.75 dd 
15. 4.2 
4.62 m 

5.13 dc 

9, 1.3 
267 d 
5.3 
2.08 d 

5.3 
5.61 m 

5.61 m 

1.25 J 
1.31 J 
1.69 d 
1.3 
I.28 J 
2.01 J 

5.17 dd 
10.8. 1.5 
5.17 dd 
17, I.5 
5.93 dd 
17. 10.8 
1.82 dd 
IS. Il.5 
1.52 dd 
15, 4.2 
4.63 ddd 
11.5. 9, 27 
5.22 dc 
9. I.5 
267 d 
5.3 
203 d 
5.3 
5.55 dr 
17. 5.3 
5.66 d 
I7 
1.25 J 
I.31 s 
1.61 d 
I.5 
I.28 J 
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wthykne group C4 was now shown as one AB system at 
2.59and277(2H,2d,J = 16Hz).confinningtbcprrsena 
in compound 16 of tbc hydroxyl group at C-S and the 
ecrtoxyl group at C-9. The assignal stereochemistry for 
thcC_6doubkbondw?uEbacouse”CNMRcbem~ 
shift (Tabk 5) due lo the methyl group at C-7. 

Tbc relative configuration at C-3 and C-5 was dcduad 
by comparison of the ‘H NMR and “C NMR chcmiml 
shifts due lo Ihe wthykne group C-3, with those 
cxhihitod by known similar compounds [20]. The signals 
a1 61.27 4 30.04. allowd us lo as&n a rhreo relative 
con6guration. The presence of intramolecular H-bonds 
wax evident by the non-cquivaknce of the H-4 protons in 
the ‘H NMR spectra 

The stnKturcs W’ lo compounds lS17 agreed 
with the observed F ’ CNMR spa%a and their aasig- 
nations were &cd in those reported for 9-hydroxyncro- 
Iidol [21] and related compounds. The mokcular ions of 
compounds 18 and 19. agreed with the formulae 
C17Hzs0. and C,,H,,O,. respectively, and their frag- 
mentation patterns revealed that they were a scsquirer- 
pene trio1 and its monoacetate. This was confirmed by 
treat-t of compound 18 with LiAIH, 10 give 1% 
acccyktion of 19 gave a mowtatc identical with 
compound 18. Both ‘HNMR and “CNMR spectra, 
allowed us lo identify them as (6E,9E)S-acctoxy-1 I- 
hydroxy-%cn- 1 (r 11 dihydronerolkiol (18) 
(6E,9E)S,l Idihydroxy-9-cn-10.1 ldihydronerolidol :I?) 
with a C-3,C-5 Ihreo relative con6guration. 

Compound 20 was is&tad as a vixous oil of formute 
C,,HIsO,. Its IR and ‘HNMR spectra were both very 
similar (0 those of compound 19, with an additional signal 
a1 63.00 (3H, s), assignabk lo one methoxyl group, which 
reveakd that compound 20 was the C-11-0-methyl 
derivative of 19. Acetylacion of 20 gave 2Oa. whose 
spactral propertks agreed with the proposed structure. 

Tabk 5. NMR spawn ofcompounds Is19 

C IS I6 I7 18 19 

I 

2 
3 
4 
5 
6 
1 
8 
9 
IO 
II 
12 
13 
I4 
IS 
&Co 

lI2.01 
114.41 
72.42 
46.12 
69.6 I 

127.46 
135.46 
45.11 
69.31 

12kS6 
131.19 
25.61 
18.43 
17.22 
28.42 

I 

21.29 
21.21 

170.19 
169.93 

IlLdo 
144.08 
73.94 
46.94 
61.09 

131.23 
133.02 
4s.22 
69.68 

123.62 
137.06 
2ss8 
18.39 
16.84 
30.04 
21.15 

110.19 

II259 
144.13 
73.98 
41.52 
66.81 

131.05 
134.42 
47.13 
61.05 

127.13 
135.02 
25.68 
18.19 
17.15 
29.81 

III.94 
lU.39 
7243 
46.95 
69.42 

124.05 
138.15 
42.01 

124.13 
140.26 
70.62 
29.19 
29.62 
16.84 
28.43 
21.30 

170.15 

II261 
lU.06 
72% 
47.13 
67.19 

12a.31 
I MS2 
4206 

124.34 
140.16 
70.69 
29.86 
29.70 
16.59 
30.09 

EXPUIMEN-TAL. 

UV spoctra were recorded in ErOH. Optical roIa[lom were 
meauual in CHCl,. Mpa are unconecled. “CNMR and 
‘HNMR were recor&d in CDCls on a 50.3 and 2@3MHz 
rcspsctivdy. Cbanicd shiRs are reportal In bvalues downfield 
frcnn intemal TMS and the coupling constants are quotal In Hr 

Cdlccrion and rxfrfxfion. S. dlagc/dro was cdk4zIa.i in lhc 
SieYradeBQar(~ W. spin) at tbe begmning of June. 
19881. The @ant was dent&d by Prof. 8. Gsaseca Mena, from 
the BoIany Depar1ment of m Umvcrsity. where a 
spa&en u held (Herbarium No. 20.412). 

Roots (SOOe) were aIrdrial. ground and cxtrac~ed with hoI 
C,H,.T)leex~rrcirvuconcdin~andIheradrvlsyrupwar 
chrocnrtograpbcd on UIKX gel (open column) using solvcnls of 
increasing polanty from C,H, to EI,O. The aerial parts of the 
phnr (1.0 kg) were ex~rac~cd with rcduxing hexanc in a Soxhkt 
apparatus givmg after evaporation of the solvent, 84.08 of 
extract. which after concn. was stamdistIlkd IO y&i 28.0 g of 
menrid oil [I, 21. &waxing with MeOH gave Ihc waxes (29.3 8) 
andrher emauung product in Er,O. was exrrac~al wIIh aq. IO?, 
NaOH. IO yield the rmtnl fracuon (222 & 

The neutral frrAon was cJuoma~ographd on a dry column of 
silica gel (ducn~: C,H,-E10Ac.9: ll~ogivefive IracGons. Eochof 
Ibcm was rechromatographcd on ulia gel or neutral alumma. 10 
give the d&rem components, whrh were finally purilkd by 
prep. TLC or razrysulinlion: Fror~ion I (6.4 g)z 3 (346 mg), 4 
(432 mg), 5 (I 25 mg), 9 (3.4% gj, 11 (57 mg). Frurrion 2 (3.0 gk 6 
(74mg). lO(l.3g).Frortion3(S.l e)l lt(l55mg). 13(4SmO). I4 
(180 mg). IS (270 mg). Frorfion 4 (3.5 8): I6 (780mg), II 
(463 mg), 20 (8lmg). Frcvtion 5 (3.8 8): I7 (135mp), 19 
(390 mp). 

D~0-20~5dien-3j-orc10xy-17a-0l (11). This was dutai 
withpard-Et,O(8:2kmp I36 137” (hcxanek[~]~ - +48.8”(c 
l.Uk IR v=an-‘: 3400, 3@0, 1730. 1645. 1470. 13%. 1250. 
IISO. I020.910.890. ‘HNMR: 60.87 (12H. I). 1.00 (3H,s), 1.73 
(3H. SA 2.03 (3H, s). 4.40 (I H. dd. I - 7 and 9 Hz). 4.72 (2H. br s), 
S.tXl (2H. 6~s); ElMS m/z (rel. inc.): 484 (2). 466 (3). 375 (1.5). 
297 (1). 249 (I.$ 234 (5A 189 (5). I25 (P), 109 (12). 83 (100). 
“CNMR (Tabk I). 

D-~20.23dm-3~.25-ddid (It). Tha was elu~al with 
C,H,-EI*O (l:Ik mp I61 162” (hexanek [aID = +58.6; (c 
0.82k IRrEau‘! 3W 3080. 1650, 1140. IloO. 1030, 100. 
990,890,ln ‘H NMR: 60.77 (3H. s), 0.8s (3H, s), 0.86 (3H. s), 
0.97(6H.s),l.32(6H,s),268(2H,d.J -4Hz).3.2O(IH.dd.l - 6 
and IO Hz). 4.69 md 4.77 (2H. 2 brs), 5.26 (IH. dr. I - I7 and 
4Hz),5.65(IH.d.I-17Hzk”CNMRfTablcIkEIm~/r(rel. 
ml.): U2 (6). 424 (24A 355 (3). 317 (l.5A 234 (2). 216 (4). 207 (24). 
189 (19). 125 (4A I07 (58). 81 (100,. 

Phoro-oxrdorh o/mmpund 10. A soln of dial 10 (I80 mg) in 
uopropanol (I 5 ml) was pho1o-oxKllsal in the praence of Bengal 
rose (5 mg). After 3 hr of exposure lo sunlight. the soln YII 
mporatai, dilutai with MeOH and NBH ( I80 m8j was addai IO 
the mixture. contmutng stimng for I hr. Aftmards. an aq. IO”; 
solnofKlO,(l0ml)and H,O(l0ml)waeadded.Tberac1ion 
mixture wu kept for IS min and then cxtrrtal mth Er,O. The 
e&real extrrt was washal with 2 N HCl and HI0 drkcl with 
Na,SO, and evaporated, to give a residue (1% mg) which was 
chromatographod on silia gel IO alTord compounds 12 (80 me) 

and 12a (78mg)z mp ISSIW’ (hexanek IRv~ao-‘: 3360, 
~.16~1100.105S,1040.900.890.‘HNMR:0.75(3H.s),0.85 
(3H. s), 0.97 (6H. s). 1.73 (3H. s). 3.20 (IH. dd. I - 6 and IO Hz). 
4.08 (IH. r. I - 6.5 Hz), 4.72 aml 4.75 (2H. 2 brs). 4.84 and 4.9s 
(2H. 26rsk “CNMR (Table I). 

Domnore2kn-3/3.2~bl(l3).Compou1~ll3wasdutai with 
C,H, ErOAc (9:lk mp I81 182” (hrxanek [alo - +48.4- (c 
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i.~klRv~~-~:33~~l~il~~iilQl~,P7O,Pi~ 
‘HNMR: 0.80 (3H. sk 0.83 (3H. d. I - 7 Hz), 0.88 (6H. s). 0.9% 
(6H.sk I.31 (6H,sk3.2O(lH.dd.I - 6and lOHz),J.60(2H,brsk 
“CNMR (Tab& lk EIHS m/z (rd int.): 444 (SA 426 (5k UWI (2k 
317(1~2U?(n. 18P(Sk i27(6). 109(48). 107(45),95(53),81 (loo). 

0~~~~~~ (14). Compound 14 was duta! with 
C.H, EtOAc(i:lk[a]t,- +14.C(~1.l8k1Rv_cm-‘:3340, 
3010.16sa 1450,1380.1100,1070.1030,84&‘HNMR:0.88(3H. 
~).i.3@1.65(6H,m),1.26(1H.s).1.69(3H,dd,J- i.Pand2Hz). 
1.~7(lH,sk~O3(iH.d.~ - 7Hz),2.18(1H,dd.l- 7and2Hzk 
2.~((IH,kd,f~2mdl.PHt),3.s5(~,dd,ABr~trmJ~1s 
andlOHzA3.66(2H,dlABrytem,J - lS~lO~A5,2~(iH~ 
brsk”CNMR~aMc3kEIm/z(rei.int.k236(3A218(SA137(6A 
1 I9 (93A 92 (300). Pi (lOOA 79 (73). 43 (SIA 

Ac*yhrion qf compound 14. A soln of 14 (5Omg) in 
AC@-pyridinc at room temp. for IOhr, lplve I48 (S6mgk 
IRv_cm -‘: 3020, 1740, 1640. i430, 1370, 1240, 1040, 8% 
‘HNMR:0.85(3H.s). 1.30-i.SO(6H.mk 166(3H,dd,J I 2m6 
1.9Hz).2.03(3H,sA2043H,s).2.06(1H,d,J - 7Hz).2.18(lH, 
dd,~-?ad2Hr),120(iH,d.I-2Hz),2.32(1H.dd.J~1.9 
and 2 Hz), 3.92 (2H. dd. AB system. J - 15 and IO Hz). 4.00 (ZH, 
dd. AB sptcm, f = is and )oHtA 5.20 (IH, btsk ~‘CNMR 
fT’abk 3k EI m/z IreI. int.k 320 (0.9 200 (3k 136 (4s). I29 (7). 1 I9 
(iSA Pi (24A 79 (ISA 43 (100). 

~6E~S.PDiorcioxynerolklol (ISA Compound IS was clutal 
wtthC,H,-EtOAc(PS:Sk[a], - + i1.3”(c i.2OkIR Y_ an-‘: 
3440, 309Q, 1730, 1640, 1240, 1130. lOPO,985,9tX~. 890, 830. 
‘H NMR and “C NMR (Tabia 4 and 5); EIMS mjx (rel. int.): 
338(3A2?9(5A218(6A 323(30A93(35A91(1~85(100A71(29), 
43 (54). 

(6EP_Acnoxy-Shydroxymolidd (16). Compound 16 was 
elutai with C,H+-EtOAc (8:2k [alo - + 18.9” (c l.Ok 
IRv_aa-‘:U00,3090,16(Q.12~i180,1090.10M,985.890. 
830. ‘H NMR and “C NMR (Tables 4 and 5); EIMS m/z (rei. 
int.): 296 (SA 236 (4A 218 (PA 149 (33). 123 (23). 93 (16). 85 (lao). 
Aatylation of 16 (40 mg) gave 15 (39 mgA 

(~E)S.PD~~~~OX~OI~~~I (171 Compound I7 was &ted 
with C,H,-EtOAc (I lk [aJD I + 173 (c 1.033; IR v_ cm‘ ‘: 
Uoa 3090, i&O, 1189, 1060, 1010, 890, 830, ‘HNMR and 
“C NMR (TaMa 4and Sk EIMS m;z (rd. ink): 254 (3A 218 (7). 
165(5A149(33A123(23),93(16).85(1001,71(12).Aaty~t~onof 
17 (SO mg) gave IS (53 me). 

Rcd~rion cl/cmp~~& I& Toa suspension of LiAlH. (120 mg) 
in dry Eta0 (2s ml) an ethereal soin of 16 (54 @is ml) was 
& u&a stirring. ud the mixture was furtbcr stirred at room 
temp. for 3hr. Tbc excess of rqcnt was destroyed by slowly 
additq H1O (2 ml) and tbc orgamc layer was wubad Hwx*skeiY 
with 2 “/; HISO,. smtd 4. NaHCO, and HaO, dried md cod ut 
~tw~,toyiek$~akoho1idcntialwith thcnaturalcompound 17. 

ox&ion 4 cacrymud 16. DxidDtion of 16 (100 mg) with 
ecti~ MnO,C,H, [19] yielded lti po mgk [alo - + 124.7” (c 
0.42k W .I=: 239 nm (c - 9.02Ok IR vIu Em- ‘: 34x1, 3@OB 
1730.1680, 1640.1610,1240,~020.990.890,830; 1~ NMR and 
1JCNMR~aMa4udSkElmi~(rd.mt.k~~8A2t6(3A164 
(i6), I49 (3Sk I23 (14). 85 (loo), 83 (MA 43 (27). 

(6E,PE)5 - Acetoxy - I I - hydroxy -9 -en - IO, I I- d~k~r~ro~~ol 
(18). Compound 18 was eluted with C,H,-EtOAc (i:ik 
IRv_cm -‘:~Meo,~no.i~1240,1150,1020,970.890. 
&(o; IH NMR and “C NMR (Tables 4 and 5); EIMS m/t (rcl. 
int.):296(2).218(10).149(13).123(14A93(~).85(36A71 (57A43 
(it3& 

(6EPEfi‘l l-~~~ox~~iQl,l~~~~~ (89). 
Gnnpxmd 19 wu dutdd witb CIHI-PIOAc (I : 1); [alo = 
+ 17.6’ (c i.3Ok IR v_ an-‘:340&3txQ16(410%+1050+9t4 
920,830; ‘H NMR and “C NMR (Tab&s 4 and s); EINS m/x 
;~I~$;.): 254 (41 236 (2), 149 (43). 123 (IO& 93 (i8A 85 (21). 

(6~9E~Hydroxy11-merho%y-9-@-10,11JPydroaerolllol 
(2@) Compotmd a vu &ted with C&-EtOAc (I : lk [aID - 
+17.8°(c0.!IOkIRv_an-‘: ~~,l~li~lO@IkE9Q 
920.850! ‘HNMR: 1.17 (PH. sk 1.56 (3H. 3). 1.50-200 (3H, m), 
265 (IH. d, I - 5.3 HzA Xal(3H. t). 4.50 (IH. &, J - 10 and 
4~A5.lO~lH~mAS.~~i~U~ - 17and1.4HzA5.40(2H,m). 
5.85(lH,dd.J- Ifand 10.8HzA 

Aatyhcion of m (80 mg) gave a (83 au): [a], - + i 3.c (c 
O.%k IRv_cm-‘: 34@3, 3060, 1640, 1170, laeo, 890, 859 
‘HNMR: 1.20 (6H. SA J.22 (3H. sk J.67 (3H. sk 1.93 (3H, sk 
i.~L00(3H,n),265(iH,d,f - ~.3k3.03(3H,~k4.95(lH,~, 
i - JO.8 IDd L4HzA 5.10 (JH. mk 5.30 (JH. dd, I I I7 and 
iJHrA5.40(3H,mA5.82(lH.dd.J~ J7and 10.8Hz);EIMS 
m/r(rc1int.):310(3),235(2),149(8).123(17),93(27).85(31),71 
(43143 (1001 
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