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Abstract Structures of four new minor sesterterpenoids I 3. 18 and three new diterpcnoids 12-14 isolated 
from the secretion of Cerop/u.stes cerijerlrs are described. All four scstertcrpenoids are I/lmembered 
monocyclic compounds; one of them has been chemically correlated with cericeroicacid’ ofproven absolute 
stercochcmistry. The “cyclic wax” was a complex mixture of esters consisting of fatty acids (C,,-C,,) and 
unusual cyclic alcohols (ditcrpcnoids and sestcrterpcnoids). 

We have recently reported’ the structural elucidation 
and chemical correlation of six macrocyclic 
sesterterpenoids which were isolated from the 
secretion of C. cerijkus Anderson (fam. Coccidae). 
This paper characterizes additional constituents 
contained in the chloroform extract’ of the same 
insect, collected in Osaka Prefecture, Japan. in 
January 1978. 

The acidic fraction of the acetone-soluble portion 
(Fig. 1) has yielded new minor scstcrterpenoid acids 
1..3 and tricyclicditerpenoid acids 4-11. The 
diterpenoid acids are all tricyclic and have been 
characterized as sandaracopimaric 4.2 isopimaric 5.’ 
palustric 6,’ abictic 7,* neoabietic 8,’ dehydroabietic 
9,2 7-hydroxydchydroabietic 10, and 7-oxodehydro- 
abietic acid 1 I ; the configurations of these diterpenoid 
acids were the same with those from common 
terrestrial plants. 

The acetone-insoluble fraction.’ i.e. “wax csters“,3 
were also studied and found to be a mixture of 
aliphatic and cyclic cstcrs. The aliphatic compounds 
were esters formed between n-C, ,,-, C, a-, C,,,-. C,,-. 
C,,-, C,,-, C,,- and C,,-saturated fatty acids and n- 
CJ6 alcohol; in addition, two acetates of n-C,,- and 
c - alcohols were present. The “cyclic wax”-’ was 
foynd to consist of mono- and di-esters of bicyclic 
diterpenoid alcohols, i.e. lava-~(20).13-diene-15.1~ 
diol 12, labda-7,13-diene-I 5,20-diol 13, Iabda-7,13- 
dienc-3,15-diol 14,J and labda 8(20),13-diene-1.5-01 
15;’ as far as we are aware the diterpenoid alcohols 12 
and 13 have not been described in the literature. The 
fatty acid moieties of the diterpenoid esters consisted of 
n-C,,-.C, 2-,C,,-,C,,-,C,,-and &-saturated acids. 
The cyclic wax also contained sesterterpenoid esters 
which consisted ofn-Cz8-, C,,,- and C,,- acids linked to 
cericerol-I 16,’ and n-C,,,-, C,,- and C,.-, acids linked 
to cericerol-II 17’ and a new alcohol 18. 

Spectral data indicated that the four new minor 
sesterterpenoids 1-3 and 18 possessed a 14-membered 
monocyclic structure with an g-carbon side-chain. 
Dehydration of the methyl ester of compound 1 gave 
cericeroic acid 19 methyl ester of proven absolute 
configuration. The presence of these unique 

$Previous name: The Institute of Food Chemistry. 

sesterterpenoids and the enantiomeric series of 
scsquiterpenoid@ in the insect secretion should bc 
noted. Recently a similar sesterterpcnoid, ceriferic acid 
20 which has different arrangements of double bonds 
has also been found in the same Japanese scale insect.’ 
A truly remarkable feature of these sesterterpenoids is 
the fact that albocerol 21 which has different 
arrangements of double bonds has also been isolated 
from a Mexican scale insect species Ceroplastes 

ulho/ineatu.~~ Namely, the 14-membered rings of ceri- 
cerol’ and albocerol,‘,’ as represented by 22 and 23, 
respectively, owe their geneses to opposing modes of 
cyclization of the geranylfarnesyl pyrophosphate 
precursor. 

Structures of sesterterpenoids I-3, 18 und dilerpenoids 

12 14 

lg-Dihydro-19-hydroxy-cericeroic acid 1, C,,H,,OJ 
(high resolution MS), [s]r - 77.5’. was isolated in a 
pure state, as its methyi ester. The ‘H NMR spectrum 
exhibits four methyls at 6 1.22 (6 H, s), 1.52 (3 H, br. s) 
and 1.68 (3 H, br. s), two vinyl protons at 64.96544 
(2 H, m), a methoxyl at 3.75 (3 H, s), an exomethylene at 
4.75, 4.80 (both 1 H, br. s) and a strongly deshielded 
olefin proton at 5.70 ( 1 l-i, d.d, J = 4, IO). A comparison 
of the ‘H NMR spectral characteristics of l-methyl 
esterwith thoseofmethyl~ericeroatc 19’ indicated that 
the two were closely related except for the dimethyl 
carbinol group at 1.22 (6H, s) in place of an 
isopropylidene group at 1.62 and 1.70 in 19, and the 
presence of five vinyl protons in 1 instead of six in 19. 
The ‘HNMR data together with the 13CNMR data 
(Table 1) led to structure 1. Con~rmation of 1 was 
readily achieved by a direct correlation with methyl 
cericeroate 19 of established absolute configuration.* 
Namely, methyl ester of I was dehydrated with 
SOClzjPyridine to give methyl cericeroate having 
indistinguishable spectral data from authentic 
material. 

Compound 2, C26H4002, colorless oil. [z]&’ 
- 32.5 , was obtained in a pure state, as its methyl 
ester, after column chromatography on AgNO,- 
impregnated silica gel. The IR spectrum (v,,, 1712, 
1639 cm - I) showed that the carboxylic function must 
be +unsaturated. The MS fragmentation pattern 
indicated a marked resemblance to that of methyl 
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Study of the secretion from a scale insect 
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alcohols: 12.-lS;‘acids:n-C,.-. I‘, ,-. C,,-. C,,-, C,,-, C,,-sat. acids 
*sesterterpenoid esters 
cericerol-I Wn-C,,-, CJn., C,2-acids: cericcrol-II 17:n-CT,,,-. C,,-. C,,-acids: alcohol 18:~C,,-, C, 2-r C,,- 
acids 
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cericeroate 19.’ The ‘H NMR spectrum of the methyl 
ester of compound 2 exhibits four vinylic methyls at 
1.54, 1.63 (each 3 H, s) and 1.69 (6 H, br. s) and vinylic 
protons at 4.95 5.34 (3 H, m); the spectrum also shows 
an exomethylene group at 4.74 (2 H, br. s). Protons at 
3.73 (3 H, s) and 6.74 (I H. m) are readily assignable to 

-c=c with cis geometry (E). The ‘“CNMR 

H &OCHj 
spectrum indicated the presence of two vinylic methyl 
groups in cis geometry to the vinyl protons, one in the 
ring (ci 22.9) and the other in the side-chain (6 25.7).#’ 
Since the unsaturated ester has a cis geometry (see 
above), it follows that the remaining annular double 
bond which carries the methyl group absorbing at 
15 ppm has a Irun. geometry. 

The fact that compound 2 exhibited a negative CD 
Cotton effect (AezzS - 9.08) at the wavelength 
corresponding to the i,,, of the unsaturated ester 
indicated that this chromophore should be close to the 
single chiral center at C-14. These considerations lead 
to three possible structures. 2 or 2A or 2B. The eight 
monocyclicsesterterpenoidsisolatcd todate(including 
the new diol 18) all have a 2-t;6-c/IO-t skeletal 
structure On the other hand, the ring moiety of 

structures 2A and 28 consists of 2-c,‘6-t/IO-c double 
bonds, i.e. the geometries of u/l three double bonds are 
opposite to those of the major congeners. In contrast, 
the double bonds in structure 2 have 2-t/6-c/10-c 
arrangements and only the IO-ene geometry differs 
from those of others. We thus favor structure 2, i.e. a 
2(E). 6(Z), IO(E)-25 acid, for this minor congener. 
Furthermore, in analogy with other constituents’ we 
assign an R-configuration (or “F as depicted) to C-14 
on biogenetic grounds. 

Compound 3, C,,H,,,02, [r]: - 48.6 , was also 
purihcd as its methyl ester. MS fragments indicated 
that the side chain is the same with compound 2. 
Spectral data showed the presence of an a#- 
unsaturated carboxyl group (v,,, 1712, 1639cm-‘) in 
mm gcomctry (6 5.74, t. J = 7) to the P-vinyl proton. 
In addition to the transoid ester, the ring contains two 
additional transoid double bonds as judged from the 
chemical shifts of the two annular olefinic methyls at 
1.61 ppm (6 H);’ the ring thus consists of 2-t/6-t/10-t 
double bonds, where the geometry of the 6-enc differs 
from the eight other major components. The absence 
of a CD Cotton effect at the wavelength of the 
unsaturated ester chromophore indicated that this 
chromophorc must be remote from the single chiral 

Table I. Correlation of ‘“C-chemical shifts of sestcrtcrpenoids I and 18 with methyl cericeroatc 19 and 
cericerol-II 17 (in CDCI,. CiC”” = Oppm) 

----__---~- 

C-otor. I 19 111 17 

C-l 30.1" 

c-2 14i.4 

c-3 129.9 

c-4 30.4d 

C-5 30.6a 

C-6 125.4 

c-7 133.6 

c-a 35.2 

c-9 25.7b 

c-10 124.2 

c-11 132.9 

c-12 35.9 

c-13 2j.3b 

c-14 44.2 

c-15 152.2 

C-16 33.8 

c-17 22.3 

C-18 43.6 

c-19 70.3 

c-20 28.9 

c-21 28.9 

c-22 108.7 

C-23 168.3 

C-24 22.1 

C-25 15.1 

-COOCH 
-3 

50.6 

30.7" 2rd.4 a 28.3J. 

141.6 125.6 129.2 

130.2 133.7 136.5 

30.ea 2G.G" 3rz.3= 

30.4= 28.9' 29.1a 

125.7 127.5 126.4 

133.9 137.8 134.2 

35.5b 39.eb 35.1 

25.6' 24.0' 24.1b 

124.4 125.6 126.0 

133.2 132.7 134.2 

36.2b 39.0b 39.0 

26.0' 24.8' 24.7b 

44.7 46.8 47.2 

152.5 75.3 75.7 

33.5 39.9 39.9 

26.5 22.0 22.2 

124.4 124.6 124.7 

131.2 131.2 131.5 

25.6 25.5 25.7 

17.6 17.5 17.7 

109.0 23.7 23.6 

168.5 15.3d 59.8 

22.4 65.9 22.2 

15.3 15.2d 15.5 

51.0 

-- 

Asslgnnents indicated by alphabets a-d in each column are 

mutually exchangcdblc. 

$These structure assignments are based on comparison 
with the methyl peaks of 19 which in turn were deduced from 
T,-relaxation measurcmcnts.’ 
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Table 2. ‘“C-Chemical shifts of diterpenoids 12-M and monoacetates of 13 and 14 (in CDCI,, XT”’ = Oppm) 

c-atom 12 13 13-acetate 14 Id-acetete 

C-l 

c-2 

c-3 

c-4 

C-5 

C-6 

C-7 

C-8 

c-9 

c-10 

C-11 

c-12 

c-:3 

c-14 

c-15 

C-16 

c-17 

C-18 

C-19 

c-20 

-0cop3 

-KOCH3 

38.4 39.0 

19.4 18.7 

42.2 42.2 

33.6 32.8 

55.6 51.6 

24.5 25.0 

34.85 124.8 

148.6 138.9 

56.5 49.8 

39.7 36.6 

22.3 23.6 

39.2a 41.1 

144.4 139.4 

126.L 123.5 

58.6 59.0 

60.9 16.2 

14.6 13.5 

33.6 33.0 

21.8 21.7 

106.3 65.3 

38.9 

16.7 

42.1 

33.0 

51.8 

25.0 

129.0 

133.9 

49.6 

36.6 

23.8 

41.1 

139.4 

123.7 

59.2 

16.2 

13.5 

33.0 

21.8 

67.7 

22.1 

170.8 

37.2 

27.2 

78.9 

38.6 

54.3 

25.5 

122.1 

134.9 

49.5 

36.5 

23.4 

41.9 

139.4 

123.6 

59.1 

16.3 

13.5 

27.8 

15.0 

21.5 

36.5 

23.0 

80.8 

37.2 

53.8 

25.3 

121.6 

134.8 

49.4 

36.2 

23.6 

41.7 

138.6 

123.8 

58.7 

16.1 

13.4 

27.5 

15.9 

21.7 

21.0 

170.6 

Assignment indicated by a letter (a) in a column is 

mutually exchanqcable. 

center at C- 14, i.e. the COOMe is at C-7 and not at C-3 
nor C-11. 13C NMR spectrum was not taken due to 
insu~cient amount. 

Cericerene-l&24-diol 18, [c(]F - 35.7”, has the 
molecular formula of C,,H,,O,; m/r 374 (M ’ ). The 
MS fragmentation indicated a marked structural 
resembIance to cericerol-If 17.’ The ‘H NMR 
spectrum shows a methyl attached to a carbon 
carrying a hydroxyl group at 1.14, four vinylic methyls 
at I S4, 1.69 (each 3 H, s) and I.62 (6 H, s), and vinylic 
protons at 4.8 -5.2 (3 H). 

The hydroxymethyl signal of 18 appears as a singlet 
(6 4.02, 2 H, br. s). In contrast. the CH,OH group of 
cericerol-II 17, which is located close to the chiraf 
center at C-14 and the rerr-hydroxyl shows its 
‘H NMR signal as a doubiet (S 3.98and 4.23, both 1 H, 
d, J = 12). This difference suggested that the 
hydroxymethyl group is remote from C-14. The 
positioning of this group on C-7 is based on the 
Following data. The viny! proton in /3 position of the 
primary allylic hydroxyl group was observed at a 
lower field than that in cericerol-II I7 (65.68 wms 
5.39). This shows that the hydroxymethy1 group and 
the vinyl proton arc attached cisoid to the double 
bond. i.e. CH,OH is at C-7. The 13C NMR spectrum of 
18 was also compared to that of cericerol-II (Table 1 )% 
Conspicuous differences were the appearance of a 
high-field methyl signal at 15.3 ppm (LWSUS 22.2 ppm 
in 17) and a lowfield hydroxymethyl signal at 65.9 ppm 
(~rsus 59.8 ppm in 17). The chemical shift differences 
can be accounted for by operation of the 13C NMR ;‘- 
effect; these data lead to expression 18 for this minor 
congener. Again a 14-R configuration is assumed from 
biogenetic considerations. 

Labda-8(20),13-diene-15,16-dial 12, [r]: -+ 31.8 
has the molecular formula C,0H3,0,. The ‘H NMR 
spectrum shows three singlet methyls (60.67, 0.80, 
0.87), an exomethylene (64.49,4.81, each 1 H, br. s), a 
vinyl proton (6 5.57, br. t, J = 8) adjacent to a 
hydroxymethyl (64.17, 2H, br. d, J = 8). and an 
additional hydroxymethyl (64.14, 2 H, br. s). Spectral 
data lead to the labdane structure 12 for this 
compound. Full assignment of 13C NMR spectrum is 
shown in Table 2. Two hydroxymethyl groups were 
confirmed to be in cis geometry by formation of an 
acetonide. 

Labda-7,13-diene-1~,2~diol 13, [a];?: - 2’~. has 
a molecular formula of C20H.s402. The ‘HNMR 
spectrum shows three methyl groups at do.77 (3 H, s), 
0.95 (6H, br. s), vinyl methyl at 1.69 (3 H, br.s) a 
hydroxymethyl (4.09, 2H, br. d, J = 7) adjacent to a 
vinyl proton (5.43, 1 H, br. t, J = 7), another 
hydroxymethyl bearing nonequivalent methylene 
protons at 3.90,4.15 (each 1 H, d, J = 13), and a vinyl 
proton (7-H) at 5.77 (1 H, m). Spectral data readily led 
to structure 13 which was supported by the “C NMR 
data (Table 2). Mild hydrolysis of Gdiacetate with 
MeOH-K,CO, afforded a monoacetate, C22H3hOJ, 
[rj$’ + 5.X”. The low chemical shifts of the 
nonequivalent methylene protons (4.40 and 4.58 ppm, 
d, J = 13) indicated that the monoacetate was 
attached to C-20; this is supported from the 13C NMR 
spectrum (Table 2) and the MS fragment at m/e 262 
(M-CSH,.O, 25% see 13). 

Labda-7,13-diene-3,15-diol 14,4 [xl? - 2.1’ has 
the molecular formula CZOH3.,02. All spectra1 data 
were identical to those of the reported structure,4 
except for the optical rotation which was taken as a 



very dilute solution.4 To confirm the stereochemistry, 
14 was hydrogenated to the t~trahydro derivative 

at 6 3.17, d.d, J = 5, 9 Hq also leads to a 
st~~~t~re. The 3*mo~oacetate, C,,I-f3h03, [r’#,’ 
- 34.6’ was prepared in a rna~~~r s~rn~~ar to that 
escr~bed above for 1 I); 3- l-i, 4.4 

EXPERIMMENTAL 

The followin mstruments were used to obtain 

JEQL JMS-OfSG (high resolution MS) unit for 
determination of the molecular formulae of new compounds ; 
a Perkin-Elmer 141 polar~meter ([ct], at 580, 578, 546, 436, 
and 365 nm in CHCl,); a Varian Aer 
gl~;~~t x ~~8inA~~ 
on ~~as~ljd L, with 
~~iurn~ (~a~lin~k~ 
silica gc:cl ; prepacked 

Isolarion. The minor sesterterpenoids 1 -3 and tricyclic 
diterpenoids 4- 11 wm isolated from the acidic fraction of the 

t~~e-sol~b~~ portion after est~~~fi~~t~~R isnd repeated 
‘ds 4-11 were further puri~ed by 
a~to~~-i~~o~ub~~ fraction was 

chr~matographed OR gel, Again-impregnated silica 
geS, ~re~ac~ed Lobar column of silil;~ gel tro, and prep. tic* 
Each single spot on H PTLC was examined by ‘H NMR 
spectrum, then refluxed 1 h with 10 76 NaOH-EtOH soln for 
hydrolysis. After usual wo the neutral fraction was 

pit ; ~~rnp~~~~s 1% 18 and 
were isolated by this 

was esterified with ethereal 
esters were a~al~~e~ directly by GC- 
prep. gfc and then submitted to MS. 

I&Dihydro-I Q-hydroxy-cericrrufc ucid 1 merhpl ester, 
Cr6H,20, (M +r obsd, 402.3119, calcd. 402.3131), 

’ (c. 0.94): rmax (cm ’ ): 3420, 17 10, 16 

/IO@), 69 (701. 
Dehydrution rj I methyl esrer to me&J crriceroate 19. 

Thionyl chloride (2 drops) was added dropwise to 1 methyl 
in P~~jdine (OS ml) at 0 ’ and left to stand for 
r~~t~Q~ rn~x~u~e was diluted with ~~e-~ater and 

extracted with ether. The ethereal sol . was injected into prep. 
glc at 220- for isolatian. ~cb~dratj~n product was identical 

rn~~~~1~~~~~~~~~ 19. m# ( ‘:;]: 384 ( 
93 (88). 69 (94x41 (KIO); negative ~pt~~~~ rotation; ‘H NMR: 
1.53, 1.62 (each 3 H, br. s), 1.70 (6 H, br. s), 3.75 (3 H, s), 4.74, 
4.80 (each 1 H, br. s), 5.0. 5.4 (3 H, m), 571 (1 H. d-d, J = 4, 
SO). 

(Xl), 69 (C,H;, ItlO); ‘i&: - 32.5 (o, I*IsZ); 
1712, f639.8R5: “H NMR: 1.54. I.63 (each 3H. sl, 1.69 l&H, 
br. s). 3.73 (3 Hl s), 4.74 (2 H, br. s), 41% .5.34 {3H, m), 674 
(1 H,m). “CNMR: 15.5(q), 17.7(q),22.9(q),25.7(q)triplcts 
at 25.7, 26.4, 26.8, 28.1, 29.6, 30.9, 31.6, 34.6 and 36.7, 44.9 (d), 

e). 108, 1 (t), doublets at 124.2, 124.4 and 124‘6 
si~&I~ts at i30.5, 131.3, 134.0 and 134.4, 143.0 (d), 153.0 (s), 
168.1 (S). 

C’crmpound 3 methyl rsler, Cz6HaOQ2, m/e ( I,!;): 384 (M’- , 
351, 315 (M-C,H,, 301, 93 (lOO), 81 (771, 6Q (CsHy, 100): 
I-3 ]%Y - 48.6 ’ (c, 0.07); U,,,: (cm-“): 1712. 1634. 885; 
“HN~R:1.53(3W,br.s),1.6Ef6H,br.s~,t.67(3H,br.s),2,66 
(I . t, J = 6). 3.73 (3 H, s), 4,?4 (2 H, br. st, 4.9-5.4 (3 H, mj. 
5.74 (I H, t, J = 79. 

~.~r~~~~~n~- I ~,~~-~~~f 18, box ester of R, = 0.43 (~~~e~e- 
ethyl acetate 50: 1) was isolated as a single spot on H PTLC. 
JR and ‘H NMR spectra exhibited -OH group (35OOcm-‘), 
C=C(l635cm-‘.64.9- 5.3). COOCH,-(1740cm-‘,d4.56 

r. sj, After ~~n~ra~ ~~~~e~~~e, fatty acids were ~o~~~ to be a 
rn~x~~re of capric- (37 ‘:,,), lauric- (44’~~,~, myrist~G- (19 ““,,), 
rn~nt~~i~- (trace~~nd I~cicceric-(trace)aoids by MS spectraand 
@le. From the n~~~ra~ ~ra~t~~n~ ~orn~oMnd IS was isolated 
together wrth c~ricerol-~1 17.’ Corn~~~~d 18,CzFH,,02, rnje 
( “J: 374 (M ’ , 1). 356 (M-H&I, 24), LOQ (C,H,,, 6lI, 69 
(C,H,,. lOOI: lmol (cm-‘): 3370, 1665, 1100. 1015: [rJ:,’ 
- 35.7 (c, 0.31: ‘H NMR: 1.14 (3 H. s). 1.54. 1.69 (each 3 H, 
br. ~1, I.62 (6H, br. s), 1.9-2.4 (14H, 

m). 5.68 (f H, t, J = 8). 
),13-clirrrf-l5,16-din112.WaxesterofHI z- 0.45 

(benzene-ethos ~~~t~te 50: 1) was ~s~l~~ed as a singIt: spot on 
HPTLC. IR and ‘H NMR spectra indicated the ru~~ti~na~ 
groups of -CQOCH, (1740, 1180cm ‘, 84.12 br. s) and 
C--C (1635 cm- r, d 5.0 5.4). After general procedure, fatty 
acids were id~~ti~Gd as a mixture of c=apric- (I 3.7 ‘$A), Iauric- 
(37. I y;f, rnyr~sti~~ (23.6 ‘&), p~lrnit~G- ~~.9~~~~~ starer (13.3 ToEn). 
~r~~~idj~- ((I.3 “t,‘,) by MS spectra and glc, Compound 
C~*~~~~~~ [x3;: - 31.8 (o,0.81:mie(~.‘~~Suf:306(~‘, 11% 
~~-H~o, 161, 273 (M-H,0 ew,, 451, 205 (~-C~~~~ 
14), 137 (951, 81 (100); Ymax (cm-‘): 3310, 1660, 1379, 1364: 
88 1: ’ H NM R : 0.67,0.80.0.87 (cash 3 
4.17~2H,br.d,J = 8),4.49,4.81 (each I 
t, J = t3f, 

Compound 12 (4 mg~ was relaxed for 
nd a small ~rnou~t of CuSO,. 
by e~~t~o~ with CHCI’], from 

R: 0.68,0.~0,~.~7 (each 3 H, s), 1.25 
s), 4.20 (2 H, br, d, J = 7). 4.51,4.33 (each 1 H, br. s). 5.59 (1 H, 
br. t, J = 7). 

~~~~u-?,~ ~-dje~~-iS,2~d~~~ 13 was isolated together with 
compound 12. C,&,,O, fz]r - 2’ fc, ~.~~~~ mfe ( Yaj: 288 
(M-H@, (~-2H~0, lQ),ZZO (M H,*O, 35), 189 
(2Jh 1094 mdf (cm - “1: 33~~, 1666, f 1370, ~4~, 762; 
~~NMR~ 3 H, sj, 0.90 (6 H, br, SE_ 1 3 H, br. s), 390. 
4.15feachl H,d,J - 13),4.# (2 H, br. d, J = 7),5,43 (1. H, br. 
t, J = 71, 5.77 (1 H. br. s). 

Acetylation of 13 (Ac,O/Py, over night} gave the diacetate 
which was left for 30 min with M&H- K,CO, (2 mol eq,) at 
r~~rn temp. ?Jsuat work up gave the m~~oa~etate (c-2 
iI&H,,O,, IF@ + 5.X, (c, 0.77); m!‘r f”:;): 288 (M AeO 
41, 270 (~-A~~H-~~~, 16). 262 (&I. C,H,,U, 2 
(M- C~H,~Q~CH~C~~ IO), 202 (M-C,H,,U- AcU 
189 (231, 187 (30), 109 (100); ‘H NMR: 0.?5,0.86, OS89 (each 
3 H, s), 1.66 (3 H. br. s), 2.07 (3 H, s), 4.13 (2 H, br. d, J = 7), 
4.40, 4.5X (each 1 H, d, J = 131, 5.38 (1 H, br. t, J = 7), 5.79 
(1 H, br. s). 

~~~~~-?,~3-~~~~~-3,~ Wiul i14.4 ~~rn~Qund 14 was 
obtained together with 19 from the neutral fraction of the 
h~~rol~~ta~e of residual wax, Corn~o~~d IQ, C,,H,,O,, 
I$];’ - 2,l (c,0.55); tn./e [ “/;;I: 306(M ‘s I)% 288 (M H,O, 1 )t 
220 (M-C,H,$D, IOO), 187 (16), 135 (33), 119 (231,108 (431, 
81 (61); \‘mlx (cm-‘): 3360, 1660, 13841366; ‘H NMR: 0.76, 
O.&O.97 (each 3 H, s), 1.69 (6 H, br. s), 3.21 (1 H,d.d, J = 5,9), 
412 (2 H, d, J = T), 5.39 (2 H, ml. 

Compound 14 was hydroge in Me0H over PtO, ta 
s id with ~~bd~ne~ 
n 

(each 3 H, sl, 0.88,0.89 (each 3 H, d, i 
K: 0.77, 0.82 

= 6),0.97 (3 H, s), 3.17 
(1 H, d.d, J = 5, 9), 3.64 (2 H, br. t, J = 7). 

Acctylatian of 14 (Ac,OiPy. over night) gave the diacctatc 
which was tr~~t~~ with MeOH K,CO, as well as 13 to give 
the mon~a~~ta~e, C,,H,,U,. [r]: - 34.6 (c, 0.723: PM@ 
(“J: 330 (~-H~~” S), 270 (M Had-A~OH, g), 262 
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(M-C,H,,O, 56). 202 (M-C,H,,O AcOH, 50). 189 (7X). 
187 (52). 119 (100); 1’_, (cm- ‘):3400,1730, 1379.1368,124X, 
760; ‘H NMR: 0.80, 0,86, 0.94 (3 H, each s), I.68 (6 H. br. s). 
2.03 (3 H, s), 4.11 (2 H, hr. d. J = 7). 4.47 (I H, d.d, J = 5, 9). 
5.40 (2 H, m). 

REFEREXCES 

‘F. Miyamoto, H. Naoki, T. Takemoto and Y. Naya. 
Terruhedron 35, 1913 ( 1979). 

‘K. Doi. Y. Yachida. H. Kishida and Y. Itagaki, 19117 TEAC‘ 
!Meering ar Fukuok~r. Jqxm, Abstract p. 155 (1975). 

‘M. Kono, Xogeikaguku Zusshi 9,458 (I 933); A Hashimoto, 
H. Yoshida and K. Mukai, Ibid. 41, 498 (1967). 

4J. de Pascual Teresa, J. G. Urones, P. Basabe and A. Llanos. 
An. Quim. 73, 1029 (1977). 

5E. N. Schmidt and V. A. Pentegova, Izu. Sib. Otd. Adad. lVauk 
SSSR, Ser. Khim. Nauk 84 (1966); [Chem. Ahs. 67, 32822 
(1967)]. 

‘Y. Naya. F. Miyamoto and T. Takemoto, Experenfia 34,384 
(1978). 

‘T. Kusumi, T. Kinoshita, K. Fujita and H. Kakisawa, Chem. 
Lerrers I 129 (1979). 

“R. Vcolz, L. ouijano, J. S. Calderon and T. Rios, J.C.S. 
Chem. Commun. 191 (1975). 

‘S. Braun and H. Breitenbach, Tetrahedron 33, 145 (1977). 


