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Abstract-The trunk wood of Emmutum nitens (Icacinaceae) contains the aromatic sesquiterpenes (2R,3S)- 
2-hydroxy-3-(2’-hydroxyisopropyl)-5,8-dimethyl-l-oxo-1,2,3,4-tetrahydronaphthale @mot&F), 2-hydroxy-3-(2’- 
hydroxyisopropyl)-5,8-dimethylnaphthalene (emmotin-G) and 3-(i’-hydroxyisopropyl)-5,8-dimethyl-l,2-naphtho- 
quinone (emmotin-H). The identity of the carbon skeletons of these emmotins was proved by conversion of all 
three into an identical quinoxaline derivative. The nature of this skeleton and the absolute configuration of emmo- 
tin-F, as well as of the previously described emmotins A and B, was established by conversion of emmotin-F 
into (+ )-occidol. 

Rl2WL.l-S AND DISCUSSION 

Emmtum nitens (Benth.) Miers, an arboreous Icacinaceae 
species, has a wide geographical distribution. A trunk 
wood sample from a specimen growing in the vicinity 
of Diamantina, Minas Gerais, contained two sesquiter- 
penoid tetralins, designated emmotin-A (la) and -B (lb), 
and two sesquiterpenoid naphthalenes, designated 
emmotin-C (2) and -D (3). Their structural proposals 
were based mainly on PMR evidence, and, consequently, 
only the relative configurations for C-2 and C-3 of 
emmotin-A and -B were established. Allocation of the 
substituents to C-5, based on 13C NMR evidence in the 
case of emmotin-A and -B, was considered a reasonable 
postulate also for emmotin-C and -D in the light of a 
probable biogenetic relationship [ 11. 

The chemical investigation of another trunk wood 
sample, collected from a specimen growing in the 
Linhares Reserve, Rio Dote, Espirito Santo, where the 
species is known as “faia”, revealed three different wm- 
pounds. Elemental analysis and MS MW determination 
indicated their formulae to be CI,HzOO, (emmotin-F, 
lc), C15H1sOa (emmotin-G, 4a) and C15H1603 (emmo- 
tin-H, 5). 

Formation of a diacetate (Id) upon Ac@-C,HSN ace- 
tylation at reflux temp and of a trio1 on NaE%H4 reduo 

* Part 2 in the series “The Chemistry of Brazilian Icacina- 
ceae”. For Part 1, see ref. [l]. Abstracted from the Doctorate 
thesis submitted by C.T.M.L. to Universidade Federal de 
Minas Gerais (1975). Sponsored by Minis&o do Planeja- 
mento (FINEP) through Academia Brasileira de Ci&cias and 
contract FNDCf No. 154/C.T., by Conselho National de 
Desenvolvimento Cientifico e TecnoMgico, and by a CAPES- 
fellowship to C.T.M.L. 

tion assigned the three oxygens of emmotin-F to two 
OH and one CO functions. The CO function must be 
substituted by a benzene ring and one of the carbinols. 
Evidence for conjugation with the benzene ring are UV 
(k,, 259 nm, E 11200) and IR (vmax 1680 cm-‘) spectra, 
as well as ease of catalytic hydrogenolysis of emmotin-F 
to a diol (6a). Evidence for vicinality with a CHOH 
group was found in the formation of a red oquinone 
(7) upon dehydrogenation of emmotin-F with Pd-C in 
refluxing xylene. Functionality and structural features of 
7 were established by derivatization with o-phenylene- 
diamine to a quinoxaline, CZIH1sN1 (8). An isopropenyl 
group (z 7.47, t, J 1.5 Hz [3H] and 4.53, q, J 1.5 Hz 
[2H]) is present in this compound (8), as well as in a 
derivative (9) obtained by heating emmotin-F or its 
diacetate (Id) in TsOH-Ac,O, and shows the additional 
carbinol of emmotin-F to be part of a hydroxypropyl 
unit. 

?&; & Hofi 

(la)R’=R3=H,RZ=OMe (2) (3) 

(lb) R’ = OH.R’= OMe,R3=H 

(Id R’ = ti * d = H 
(Id) R’ = R2=H,R3.Ac 

(la) R’ = H, R*= OMe, R3mAC 

Ro*: HOz5$: Jp$ 

140) R.“, (45, 
(4b) R =Ac &,’ :: I$:; 
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These facts, in conjunction with the interpretation of 
the PMR spectrum, which was very similar to those 
ofemmotin-A (la) and -3 (1h) (Table l), led to the tenta- 
tive classification of emmotin-F as the tetralone emmotin 
lc. Both emmotin-A diacetate (le) El] and emmotin-F 
diacetate (ld) were d~~toxyIat~ on reduction with Zn. 
The derivative (lOa), submitted suceessivefy to catalytic 
hydro~nolysis and ~~~~tion* gave (+)-occidol 
(#lb), characterized by mp, opticaf rotation [2] and 
direct UV, IR and PMR spectral comparison with a 
sample of synthetic (k)-occidol kindly supplied by 
Dr. Y. Hirose, Faculty of Agriculture, University of 
Tokyo, Japan. This correlation es~b~h~ not only the 
carbon skeleton and 3~o~guration, but also the 
2R-configuration of emmotin-F, in view of the trapts- 
diaxiai relationship of H-2 and H-3, evidenced by PMR 
data (Table 1). 

The ORD curve of emmotin-F is su~r~~~b~e on 
those given by emmotins A (la) and B (lb), compounds 
in which the substituent~ at C-2 and C-3 also are trms. 
Ah three tetralone emmotins, thus, possess identical 
absolute configurations. The constitution and absolute 
configuration of the previously mentioned dial can now 
be confidently formulated as 6a. The racemates of 6a 
and lob were prepared during a synthesis of (A)-rishi- 
tin01 (6b) [3]. The published data on these products, 
however, are insuf%cient to validate comparisons with 
our ~rn~un~. 

If it is admitted, as a working h~~~~ that the 
carbon skeleton of emmotin-F prevails in emmotin-G 
and -Ii, only the respective formulae 431 and 5 can 
represent these ~m~unds. Indeed, ~otin-G is a 

Table 1. PMR spectra (T values) of emmotins (in CDC&) 

A* (Ia) 3* (lb) I?- (14 G (44 H ts) 

2.60 - 
5.62” 5Gs - - 

H-3 7.796 7.99” 7.W - - 
CMe,-3 8.55 8.59 8.58 8.22 8.43 

8.67 8.72 8.70 8.22 8.43 
H-4 7.47” 7.41” 
II-4 6.9Xd 6.84’ 

Me-5 
;$ 2;1 

7.75 7.41 7.46 

K 2:54c 
2.62” 2.92” 2.63’ 

2.51 2.8Se 2.82’ 2.86” 
Me-8 - - 7.46 7.41 7.38 

* For complete spectra of e~otj~s A to D see Ref. [I] 
a...d, J 12.5 Hz; b...& i 12.5, 12.5, 4.5 Hz; c...&, J I&S, 
12.5 Hz; d...dd, J 16.5, 4.5 Hz. e..,d, J 8.0 Hz. 

naphthol (&,,, 243 nm, e 53900; a?” 254 nm, e 55xX)) 
with a pair of o-related protons (r 2.82 and 2.92, doub- 
lets, J 8 Hz) and a pair of p-related per&protons (z 2.27 
and 2.58, singlets); and emmotin-H is an ortho-naphtho- 
quinone (&, 265 nm, E 40800; Y,, 1649 cm-‘; intense 
red colour slowly di~~ged by addition of aq. Na,S,O, 
to a CHQ ~lu~o~) with a pair of o-related protons 
(7 2.64 and 2.87, doublets, J 8 Hz) and a single peri- 
proton (z 2.14, singlet). 

As expected acetylation of e~ut~-G (to 4b) caused 
a strong ~r~gneti~ shift {A 0.59 ppm) of the H-l sing- 
let, and oxidation with Fremy’s salt at room temperature 
yielded emmotin-H (9. Attempted direct a~tyla~on of 
5 under a variety of conditions led to mixtures. in con- 
tradistinction, either reductive acetylation in presence of 
zinc or acetylation of the quinoxabne derivative 12 gave 
good yields of isopropenyt compounds, 13 and 8 respect- 
ively. Since the dehydra~on product 8 is equally avait- 
able from emmotin-F the initial hypothesis is correct. 
and also the emmotins G and H must possess the car- 
bon skeleton of occidol @lb). 

The 3S~o~~a~on of the emmotins is typical of the 
natural eudesmane type sesquiterpenes. This fact suggests 
their biogenetic relationship with this class of corn- 
pounds. It is, cons~u~dy, proposed that their biosyn- 
thesis, by analogy with that of occidol [4], should in- 
volve a one carbon shift by a dienol-benzene rearrange- 
ment of an eudesmane type precursor. 

Isolation of ~ons~~~~~~~, The CeHe-extract (17.5 g) of graund 
softwood (8 kg) was ~~o~tog~ph~ on Si gel Ii kgt The 
indicated solvents eluted fractions (800 mI each) 1-72 (CeH,), 
73-112 (C,H,-CHCl,; (1:X), 113-162 (CHCI,), 163-174 
@XC&-MeOH; 9:I). 175-186 (MeOH). Fraction 2 (90 mg). 
washed with hexane and crystailized from hexane-Eta0 (1 :l), 
gave emmotin-E (47 mg). Fractions 9-17 (3.3 g) were reehro- 
matographed on Si gel (200 g), C,HB-CHC1s (8:2) and j7:3) 
eluting emmotin-G (340 mg). Fractions 61-102 (40.7 g) were 
rechromatographed on Si gel (900 g), &H,-CHC& (1: 1) and 
(2:s) eluting e~otin-F (17 g). Fractions 103-137 (16 g), 
washed with hexane and ~~~l~d from hexane-Et,0 
(I:& gave emmotin-H (3 g). Fractions 16U-174 (46 g) were 
~hro~tograp~~ on Si gel (SO0 g), CHCl&IeOH (9:i) 
duting a solid (1 g) which, by successive r~~o~t~graphy 
on Sephadex LH-20 (20 g) in MeOH and PLC on Si gei 
C,H,-EtOAoEtOH (50:43:7), gave emmotin-I (100 mg). 

(2R,3S)-2-Hydroxy-3-(2’-h~roxyisopr~py~-5,8-d~~ethyl- I - 
oxo-1,2,3,4-tetruh~ronaphtkatane (ammotiu-F, 1~). mp IO@- 
102’ (EtOH) [Found: C, 72.84; H, 8.23. C,,H&, requires: 
C, 72.58; H, 8.060/, p& (cm-i): 3484, 3448, 1675, 1579, 1110, 
1041, 912. JEa$u (nm): 259, 309 (e 11200, 2800) PMR: Table. 
MS (m/e): 248 (4%) M+, 247 (21), 229 (14), 200 {18), 189 (783, 
186 (ZO), 173 f39), 172 (lOO), 171 (13), 160 {l?), 159 (Si), is’? 
(20), f46 f3Q i45 {14), 144 (35), 143 (14), 129 (24), 128 (17), 
119 (14). 118 (18). 117 (21), I15 (17), 91 (is), 59 (SS), 55 (33), 
43 (54). ORD {c 2 m&W0 mI, MeOH, 400-200 nm): [4]360 
4 C4]%3 -61% Crblam 4 E4FA + l244% I$3255 0, t#l240 
-9900. Acetyfation (AcZO-CSHSN) at room temp was inefTec- 
tive and at reflux temp gave, in 97% yield the diacetate (Id) 
mp 98-99” @OH) [Found: C, 68.56; H, 7.31. C1&1240~n 
requires: C, 68.67; H, 7.22x]. 
1272, 1248, 1148. a:zH 

&t$ (cm-‘): f760, 1721, 1697, 
(nm): 259, 311 (e 19600, 4700). PMR 

(100 IMHz, CDCla, t): 8.46 (s, Me), 8.39 (a, Me), 7.99 (8, 
MeCO), 7.74 (s, Me-8, MeCO), 7.45 (s, Me-5), 7.30 (dd, J 16.0, 
12 Hz, H-4), 6.96 (dd, J 16 and 4 Hz, H-4), 6.80 (dt, J 12, 
4 Hz, H-3), 4.56 (4 J I2 Hz, II-Z), 3.00 fd; J 8 Hz, H-7), 
2.78 (d, f 8 Hz, H-6). MS (m/e): 332 (2%) M+, 272 (22), 231 
(Is), 230 (100). 213 (IQ, 212 (54) 201 (21). 189 f12), 187 (20), 



c&i (26h 172 (691, 17x (26)$ 149 (a), 146 (f2), 81 (ilk 53 (f2), 
43 (97). 

I2R,3S)_2-Ac~to~y-3-isapr~~e~y~~5,8-diy~-~-oxo-l,23,4- 
tetrahydronaphthakne (9) Mixtures either of lc (100 mg) or 
of Id (100 mg) with TsQH (80 ma;) in Ac10 (15 ml) were 
freed of solvent by disttition, caroled, diluted with X&O and 
extracted with Et&X The extract was washed with 10% N&H 
and HzQ, dried and evapora#xd, The residue was &romato- 
@aplkd on alumina, and petrol duted a chromat~grap&caJly 
pure ail (yields from lc 51% an4 em Id 89%) @%und: M* 
272. C17H&3 rt?quirrts: 272-J Y&$, @DP$: 1745, xx& 1686$ 
5238,1223, 1113, xw, 902,830. ggH (nmj: 258,308 (E 19700, 
SfcK)). PMR (60 MHz, CDCI,, 7)): 8.13 It5 J I.5 Ha, MeC;;;), 
7+x0 is, M&U), 7.75 [s, Me+, 7.40 (s, Me-8X 7.05-6.84 @u, 
2 H-4> H-31, 5.07 (m, GH& 4.50 (4 J 12 Hz, H-2), 2.94 (d, 
J 8 Hz, H-6), 2.77 (d, J 8 Hz, H-7). MS (m/e): 272 (34%) 
M+, 213 (19), 212 (100), 197 (51), 184 (18), 171 (72), 169 (16), 
159 (12), 146 (sa), ll8 (25), 117 {27), 115 (16X 103 (12), 91 
(19), 43 (59L 41(12& 28 (68). 1,2-D~~y~r~~y-3~2’~y~~~~y~~~~~- 
pyf_5,8-~i~tk~i~l,2,3+~t~~~yt~~~~~. An %mmotin-F 
(24Q mg) and NaBH4 (500 mg) mixture in Hz0 (5 ml) was 
stirred at ru~m temp for 6 hr, acid&d with ccmc Ha, diluted 
with lH,O (20 mQ, ~~~~~tmt~ under vacua and extra&d 
with CH&. The extract was washed with 10% NaHCQ and 
H,O, dried and evap~&ed, Residue (194 mg) was purifkd 
by Si gel chromatography tcr giva a s&d (120 mg; 62% yield), 
mp 230”. e: (cm- ‘): 3470, &WI, 1302, 1282,1211, 1X36. PMR 
(60 MHz, CD&, T): 8.74 (s, MeX 864 {s. Me), 7.92 (s, M&i), 
7.59 (8, Me-8), 7,57-X%&4 (m, 2 W-4, H-3), 6.17-5.67 (m, 3 OH), 
3.09 (m, H-6, H-7) 

2- Ny~~~~y-3-(2’-hy~~~y~s~~- 58 - dimethykuphtA&n 
@mnotin-G, 4a). mp 112-I 15” (Et0H) [Found: C, 78&I; H, 
7.68, C15H1s02 rquirtts: C, 78.26; H., 7.83%-j_ ez (cm-‘) 
3473, 3125, 1630, 1600, 1590, 1518, 1388, 1244, 1200, f160, 

SSQ 890, 860. EM (nm): 233i, 243, 277& 239, 301, 326i 34Q 
(e 52500, 53900, 4oo0, 7400, 6H)Q, 3zQ 3700); ggH*M==r 
(rim): 23oi, 254,26-G, 283,290,307,3fio (E 25SoO,5520Q, 488QQ 
6500, 7800, 55QO$ SSQQ). PMR Qrabk). MS (VI/~): 230 (8%) 
M+, 229 (45f, 212 (loo), 196 (38), 184 (25), 171 (XI), 169 (35)* 
154 ($0X 153 (Is), 152 (l2)$ 141 (12X 129 (lrrh 128 (17), X%5 
(ll), 106 (12), 91 (IO), 83 (ll), 78 (14), 77 (lS), 43 (26) Acetyht- 
tion (AczCkC,HJN) at rOam temp gave, in 81% yield, the 
diacetiate (4b), mp 8S-90” (EtOH) [Found: C, 72.51; H, 7.11. 
C1&Iz@~ requires: G, 72.61; H, 7.o,W&]* $2 (cm-‘): 1752, 
1740, 160% 1264, 1225, 1017, 918. nmkx (nm): 242, 286i, 297 
(e 9O#_Q lOlOa, 10700). FMR (60 MHz, CD&, 7): 8.05 ($3 
2 Me~‘8.02 (8, M&O), 7.62 (s, M&U), 7.44 (s, ArMe)y 7.35 
(s* ArMe), 2.87 (s, H-6+ H-7), 2.44 (sa H-4), 1.99 (3, H-l). MS 
(B+$: 314 (l6YJ M+, 254 @1), 212 (37), 211 (laO), 395 (14), 
182 (123, 168 (15). A mixture of 4a [IO mg) in MeOH (2 ml) 
and Fremy’s s& (80 m& in aq N NaUAc (2 ml) was stirred 
until the vi&t c&ur disappeared and extracted with EtOAc 
The extract ms washed, dried aBd evaporated under vacuum, 
The residue was purified on Si gel, giving red crystals (4 mg) 
identified by mp, mmp and spectral comparison with emmu- 
tin-MI (5). 

_7-(2’-Hqdrox;yisopP~~y~)-5,$-d~~~~y~- 1,2*~u~~t~~~~~o~~ 
~~~~t~~H~ s) red cry&&, mp 178--1X0” (heKane-Et@; I: 1) 
Found: C, 73.90; H, 6.46. C14H1& requires: C, ?3,77; I% 
6.55X-j. v:: (cm-r): 346Q 1681, 1649, 1613, 1367, 1239, 1191, 
1123. XzE (nm): 265,437 (t- 408#,69UQ PMR (‘Table)+ MS 
(tie): 244 fiyJ M’, 246 (I)* 201 (IQ 187 (20)> 186 f.tQct), 182 
(17), I73 (35), 159 (13), 1% (64)> 130 (14), 129 (27), 128 (27), 
127 (14), 115 (24h 77 (XIX 76 (IQ), 59 (50), 43 (1s). A mixture 
of 5 (125 m& anhydrous NaOAc (50 mg) and Zn pawder 
(300 mg) in AczO (4 ml) was refkxed for 5 min, caoled, fil- 
tered, poured inlto Hz8 and extracted with CHQ. The 
extract was washed, dried and evaporated under vacuum. 
Residue was crystallizc?d fram EtOH ta 1,2-diucetoxy-3-kp 
penyC5,8_d~~ghyf~~~@~ (13) (115 mg, 25% yieldk mp 
541-143” [Found: C, 72.96; H, 6.41. C19HZOQ4 requires: C, 
73.06; H, 6_45”/,J. $2; @rr+): 17687 1445, 1373, 1346, 12% 
1161, 1 r5Q 1028, ;igp fnm): 243, 299 (E 34300, 57QQ, PMR 

(60 MHz, CD&, 7): 7.77 (d, 3 1,5 Hz, Met?+, 7.58 (st M&Oh 
7-59 (s, MeCO), 733 fs, Me-S), 7,25 (s, P&-8), 4.6-4.9 (m* =cH,), 
2.82 (3, H-6, H-7), 2.13 (s, H-4) MS (m/e): 312 (11) M’, 270 
(19X 229 (20), 228 (10Q 43 (60). 

(2S,3S)-2-~y~~xy-3-(2’-hydroxyi~~~~~y~~-~,$-~~~~~~1y~- 
1,2,3,~~~~~~ronapht~tene &a). This was obtained by hy- 
dr@g@nation of emmatin-F (150 m$) In HOAc (10 ml) in pres- 
ence of Pd/C (50 mg) in 86% ykjd, mp 140-142” (hexane) 
[FcW.n.d: c, 77.05; xix, 9,39. C&H@~ requires: @, 7688; H, 
9.46op’~ v”s (cxII-~): 3248, 1179, 115O> 1058, 1026, 819. AEza 
(nm): 223, 272 (e lf200, 500) PMR (WI MHz, CJX& r): 
8,66 (s, Me), 8.62 (s, Me), 8.30 (3% OH), 8.06 (n, .! 12, 10, 
5 Hz, H-3), 7.82 (s, ArMe), 7&U (s, ArMe), 7.9-7.2 (nm, H-l, 
H-4), 760 (&, j 16, 5 Hz, Se+ 7.40 (&I, J 16, 6 Hz, H-l), 
6.26 (broad, OH), 5.88 (E, J 10, 14 6 Hz, H-2), 3.08 is, H-6, 
H-7). MS [m/e): 234 (30%) M+, 216 (ll), 174 (281 173 flaO)> 
159 (131, 15s (541, 157 (311, 145 (18), 144 (41), 143 (59), 118 
(i3), 115 (13), 91 (14), 59 {57X 43 (26). (*)-da, mp 127~128”, 
I$‘$’ @XII- ‘1: 3300, t ~a 6.5 fm, W, 25 Hz, H--2) C3-J 

6-f supropq& 1,4_di~~~~~~~nur~a~~~~~z~~ {S), @a) Prep 
aration from emmotin F (tcjs A mixfure of Ic (NO mg) and 
Pd/C (la0 mg) in xykne f30 ml) was refiuxed for 90 hr, cool:d, 
Q.ked and ~V~XX&XI under vacuum, Residue was chromatu- 
graphed on Si gel to give 3-~sopropeny~-sts-de~~y~~l~-nap~- 
C&ogrxinarap (3, a red s&id (i 1 mg; 12% yield), YE: (cm- I): 
1681, i&5& 1623, 1383, 1238, A mixture of 7 (5 mgf in EtOH 
(2 ml) and ~-~h~~~l~~~~~ (2 mg) was stirred at 100” for 
45 min and evaporated under vacuum. The residue was chro- 
matographed an Si gei to give the quinaxaline S (5 mg, 79% 
yield) (b) Preparation from emmotin-H (5). A mixture of 5 
(122 mg) in EtOH (20 ml) and a-phenylenediamine (200 mg) 
was treated as de&bed under a)* The residue wa crystitizedl 
frum EtOH to give yelk~w crystals of ~Z~-~~~~~y~~~~~~ 
py~-I,4_bimefhy~lbe~~~a]~~~z~~~ (12) (121 mg, 82% yieId), 
mp 190-192” !J%.ind: C, 79.&Q H, 6.39; N, 8.17. C,,HloNIO 
rquir~~ C, 79.74; H, 6.32; N, 8.86x$ vz (cm- ‘): 3357, 2623, 
1580, 1378, 1340, 1163, 1127, 933, 9% 81% 758. A&$’ (nm): 
241, 263, 292, 406, 425 (6 39100, 329OQ 33208, 9500~ UN90). 
PMR (60 MHz, CDs,, T): 8.05 (3% 2 Me), 7.22 (s* Me-5), 6.64 
(~9 Me-g), 2.53 (9, Iz-6, H-7), 2.0-22 (m, BB’ part of AA’BB’ 
system), 1.83 (s, H-4)$ 1.8-2.0 fm, AA’ of AA’BB’), MS (m/e): 
316 (15%) M+, 302 (23), 301 (lOO), 283 (al), 273 (12). A mixture 
af 12 (87 mg), CSHSN (0.5 ml) and A@ {S ml) was refhrxed 
for 16 hr. Standard work-up and mystaRization of the product 
from EtUH gave the quinaxaline 8 (60 mg, 74% $etd). (e;) 
The samples of 8, prepared according to (a) and @h yekw 
crystaetls, mp and mixture mp 15%l60” pound: C, 84.41; H, 
6.00; N, 9.54. Cza HlsN, requires: C, 8453; H, 6.08 ; N, 9.39x] 
had superimpusabk spectra, $2 (cm+): 1626Y 1374, 1347, 
1129, 1012, 875, 811, 754, ;1”sn (am): 249, 262, 291, 4067 425 
(e 2%X@, 2920Q 27&X& 9000, E2000). PMR (60 MHz, CDC&, 
r)r 7.47 (s f 1,5 Hg MeC=), 7.22 (3, Mc+5), 6SX (s, Me-g), 
4.53 @I, =CH,X 2.52 fs, H-6, H-7X 2.0-2.2 (q BB’ part of 
AA’ BB’ system), 1.98 (3, H-4), 1.8-2.0 (m, AA’ of AA’BB’). 
MS (m/e): 298 (73%) M+, 282 (lW), 268 (21). 

(2R)-2-(2’-hydroxyipr~pyl)-5,8-d~m~th~~-l,~3,4~t~~~~~dr~- 
~~p~t~~~#e j-(f)-tidal, Ilb]. A mixture of emmatin-F di- 
acemt~ (la) (255 mg) and Zn pow$er (I g) in HQAc (2U m_t) 
was refkxcd for 7 hr, coaled, f&r&, diluted with F&Q 
washed with 5% aq NaOH and with H,O, dried and evap~- 
a@d. The oily residue (210 mg) was ~~u~t~g~ph~ r>n alu- 
mina, &H&Ha, (1 :I) eluting ~~~~~~~~h~~~y parre 
2_dehydroq~~~t;in-F ace&z&e (l&t) as an 02 (1% mg, WA) 
[Found: M’ 274. Cr7Hzz0, requires: 274-j. I$:‘, (ctWf): 
1737, 1677, 1574* 1260~ 1137, 1102, 1020, 842. A&<’ (nm): 258, 
321 (E 23000, 550O), PMR (60 MHz, CD& 7): 844 (~3 2 

Me), 8.04 (s, M&D), 7.75 (8% Me-S), 7.44 (s, Me-S), 6.7-7.6 
(m, 2 H-4, 2 H-2, H-3), 3.04 (d, J 7.5 Hz, H-7), 2.82 (G!, J 
7.5 Hz, H-6). MS (P@): 274 (2%) M’, 215 {18), 214 (95), 199 
(45h 173 [IS), 172 (53X 171 (laO), 159 (26), 158 (24), 157 (13), 

i 129 fl3& 128 (13h 115 (IS& 91 (IS), 59 (11X 57 (IQ* 55 (lo), 
’ 43 (56). A soln of -l&a (IW mg) in EtQH (10 mt) was reffuxed 
(7 hr) with 5% KOH in EtOH (15 ml). Standard work-up 
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gave tub f7? my ?Y’ :~eld) [Found: M+ 232. CljHIDOl 
requires: 2:i:j t:‘: tzm “‘): 3448, 1667. PMR (60 MHz, 
C%&, r): N -1~ I* ! Me,. 7.9-6.9 (m, 2 H-4, 2 H-2), 7.72 (s, 
Me-% 7.40 (s. Me-X), 3.02 (4 .l 7.5 Hs H-7), 2.77 (d, J 7.5 
Hz, H-6). A mixture of 109 (200 mnl and Pd-C (200 me) in 
HOAo (15 ml) was hydrogenated, -&tered, neut&lized with 
107; NaHCO, and extracted. with CHCla. The extract was 
washed, dried and evaporated under vacuum, yielding cbro- 
matographically pure uccidol acetate (Ha) as an oil (122 mg 
65”, yreld) [Found: M’260. Cr7Hs402 requires: 2603. v!_& 
(cm-‘): 1730, 1370, 1254, 1136, 1020, 810. 1z:rr (nm): 223i, 
261 (e 13100, 1300). PMR (60 MHs CD&, r): 8.9-8.3 (rc, 
2 H-31 8.40 (s. 2 Me), 7.95 (s, M&O), 7.75 (s, Me-q, 7.7-7.1 
4% 2’ H-l, 2 H-4, H-2), 3.03 (s, H-6, H-7). MS (m/e): 260 (5%) 
B\?+, tDf (16), 200 (SO), 186 (16), 185 (I@), 159 (14), 1.58 (12X 
157 (7% 145 (11) 144 (11X 143 (Ill 142 (1 I). 129 (10). 59 
(lo), 4$(62), 28 (47). A mixture of ti’a (70 m& in EtbH (10 
ml) and ethanolic 5% KOH (20 ml) was refluxed for 5 hr. 
cooled, neutralized &I dil H-Cl and extracted with CHCi3: 
The extract was washed, dried and evaporated under vacuum. 
The residue was recrystaI&ed from hexane. giving (+)-occidol 
(ltb) (64 mg, 99% yield) mp 6870*, [c]n + 120” (EtOH), lit. 

[2] mp 6Q-70”, [a]n + 163.7” (CHCI,) [Found: C, 82.53; H, 
10.20. CISHZZO recfuires: C, 82.51; H, 10.16x]. 6% (~n-~): 
3360, 16a0, 1463, 1376, 1357, If34 978,923, 808. Jzn (nm): 
2241 266 (s 14400, QOO). PMR (60 MHz, CDCI,, 7): 8.61 (s, 
2 Me), 8.1-8.6 (tn. 2 H-3), 8.34 (s, OH, disappeared with &O), 
7.70 (a, Me-5, Me-8), 7.0-7.9 (m, 2 H-t, 2 H-4, H-2), 3.00 (s, 
H-6, H-7). MS (m/e): 218 (39%) M’, 211 [22), 210 (Qti), 190 
(18), 189 (IOO), 165 (6S), 164 (37), 163 {9t), 162 (23X 151 (52) 
Z50 (26), 149 (26), 138 (22), 135 (28), 125 (53), 58 (38). 
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