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Abstract—Two new metabolites have been isolated from strain C57 of Streptomyces and their structure determined on

the basis of chemical and NMR evidence.

INTRODUCTION

Interest in the remarkable pharmacological properties of
secondary metabolites produced by Streptomyces species,
has resulted 1n the isolation of many compounds over two
hundred of which are anthracyclines; pyrromycines, rho-
domycines and daunomycines were among the first to be
isolated. Their aglycones consist of an anthraquinone
chromophore with a fourth ring fused on [1]. Other
products from Streptomyces sp. with a benz(a)anthra-
quinone aglycone have been isolated, such as tetrangom-
ycin from S. rimosus [2], which represents the first benz (a)
anthraquinone derivative isolated from a living system;
vineomycine from S. matensis, subsp. vineus [31;
aquayamycin from S. misawanensis [4].

Recently galtamycinone has been obtained by acid
hydrolysis of a new antibiotic, galtamycin [5]. This
compound represents a new class of molecules containing
a C-glucoside moiety bound to a naphthacenedione
chromophore.

Strain 57 of Streptomyces sp has been isolated from
Camellia japonica in the course of a screening programme

Part XXI 1n the series ‘Secondary Mould Metabolites’ For
part XX see Arnone, A., Assante, G., D1 Modugno, V Merliny, L.
and Nasini, G (1988) Phytochenustry 27,1675.

10"
Me(CH, )4

= =

1
2

]
Z

for Actinomycete strains showing activity against soil
phytopatogenic fungi. It has shown noteworthy activity
against strains of different species of Fusarium and Thiel-
avia, Rhizoctoma solani and soil saprophytes such as
Geotrichum candidum and Trichoderma hamatum. This
activity, which was not associated with the metabolites
described herein, is strictly related to the active growth
phase of the strain itself.

From strain C57 we have now isolated a new ben-
zanthraquinone, 2-[tetrahydro-3'(deca-2"E 4"E-dieno-
ate)-4'-hydroxy-2'-methyl-5'H-pyran-6'-yl]-1,6,10-trihy
droxy-8-methyl-naphthacene-5,12-dione 1 and a new
chiral decanol, 1,3-dihydroxy-6E,8 E-decadien-5-one 11.
In this paper we present evidence for their structures
together with some related chemical transformations.

RESULTS AND DISCUSSION

Compound 1 was obtained as a red crystalline sub-
stance, mp 232° [a]Jp —379.7°(c 0.1; pyridine). Elemental
analysis and FAB mass spectrometry indicated a M, of
600, in accordance with the formula C;5H;50,. Absorp-
tions at 265, 300, 370 and 490 nm in the UV spectrum were
consonant with the presence of a substituted 1,6-dihy-
droxynaphthacenequinone nucleus, whereas absorptions
in the IR region at 1710 and 1685 cm ™! were indicative of
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the presence of conjugated ester and chelated quinone
carbonyl groups, respectively.

Addttion of D, O to the sample caused the resonance at
Sy 1444, 1344, 1094 and 5.22 1n the 'H NMR spectrum
to disappear, thus identifying four hydroxy groups The
formation of the tetraacetate 2 C,;H,,O,; upon acetyl-
ation, confirmed their presence A detailed analysis of the
'H and !*C NMR spectra of 2 1s fully consistent with the
proton and carbon counts as illustrated m Table 1
Chemucal shift criteria, as corroborated by low power
speatfic 'H{'H} and '*C{'H} decouphng experiments,
permutted thewr assignment (Tables 2 and 3)

Alkaline hydrolysits of 1 afforded two compounds, 3
and 4 The alcoholic portion 3 gave the 1,63 4-
tetraacetoxy, 10-methoxy derivative 5 by treatment with
diazomethane followed by acetylation and the 1,6,10,4'-
tetramethoxy derivative 6 by treatment with Mel/Ag,0,
while the acidic portion 4, namely 2E.4E-decadienoic
acid, furnished upon treatment with diazomethane the
corresponding methyl ester 7 (Scheme 1)

Chemical evidence, coupled with the spectral data
exhibited by compounds 1-7 (see Tables 2, 3 and Expert-
mental) allowed us to constitute the partial structures
A-C, as shown n 8-10, for 1

The structure of parttal structure A8 was deduced from
a study of the 'H and "*C NMR spectra of the above-
mentioned methyl 2E4E-decadienoate 7 (C,,;H,;0,,
[M]* myz 182) Specifically, the NMR spectra of 7
showed the presence of a carbomethoxy group [d¢
=16776 (CO) and 5143 (OMe)], an a-dienoic moiety
and a (CH,),Me grouping The magnitude of the (H,H)
coupling constants between H-2", H-3" and H-4", H-5"
(*J =154 and 152 Hz) established the E configuration
between the C-2”, C-3" and C-4", C-5" double bonds

The partial structure B9 1s characterized by the number
of protons which are located on oxygen-bearing carbon
atoms Irradiation of the geminally coupled 5'-methylene
protons resonating at dy 129 (assumed as o) and 229,
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Table 1 Carbon and proton counts for compound 2 from **C
and 'H NMR data

Number of
13C NMR 'H NMR Carbons Protons
1 x MeCH,
7x Me — 1 3
1 x MeCH
— ! 3
fx Me‘é‘: 1 3
4 xMeCO, 4 12
5xCH, SxCH, 5 10
4x CHOR 2 x CHOR 2 2
2x CHOCOR 2 2
QX&}’I: |
| IxCH= 9 9
8x C= 8
O
J
3IxC= 3
|
|
2xC=0 2
J
5x CO,R 5
Total 43 44

carried out on compound 3, caused the decoupling of the
signals due to the 6'f-ethereal and the 4'f-carbinyl pro-
tons. H-4'B, 1n turn, presented vicinal couplings with H-
3’z and with exchangeable OH-4' proton Additionally,
spimn decoupling experiments revealed that the signal at
3 38 (H-2'B) was vicially coupled to H;-7" and H-3'«, the

Me(CH,)q H
H
H —
COOR
4 R =H
\;
= R* = R* =Me, R = H
7 R = Me

Reagents 1,0 5, M KOH ., u,CH;N,, m,Pyridine—~Ac,0, uu, Mel—Ag,0—Acetone

Scheme 1
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Table 2. *H NMR chemical shifts (8,,/ppm) and coupling constants (J/Hz) of compounds 1-3, 5 and 6* (300.13 MHz, TMS
internal standard)

H 1 2 3 5 6 J 1 2 3 5 6
3 788+(7821)§ 803 782 797 797 34 78 8.2 80 83 8.2
4 7.79%(7941) 827 175 825 810 3,6 Na. 0.6 07 06 0.7
7 756 (7162) 779 751 741 775 46 Na. 04 04 04 0.5
9 698 (702) 737 695 6.81 708 79 15¢ 15 1.5 14 14

11 844 (854) 873 839 904 886

13 243 (244) 259 240 253 257 711 0.8% 09 038 09 09
7 366 3.70) 371 338 368 352 7,13 09t 11 09 10 1.0
¥y 459 (474) 495 291 4386 315 9,13 05¢ 0.6 06 05 05
4 385 (4.02) 520 355 516 342 9,0Me-10 02 02
Sa 140 17) 171 129 1.68 136 2.3 95 95 9.1 9.7 92
s'B 245 (2.58) 24 229 25 248 207 61 62 6.1 61 6.1
6 488 (494) 479 476 476 496 34 90 9.5 8.7 9.5 8.6
7 115 (126) 130 129 131 135 3,0H-¥ 5.2 45
2 596 (592) 578 4.5 Na 115 108 115 110
3 728 (733) 732 458 50 50 5.2 5.1 49
4 631 (633) 621+ 4OH-4' 52| 47
5 631 (628) 617+ Sa.58 130 13 129 13 127
6 216 221) 219 5.6 12 115 113 115 11.5
7 14 (16) 145 586 2.0 Na 20 Na. 20
8 13 (13) 13 23 152 152
9 13 (13) 13 34 95 Na

10" 087 (0.85) 090 45" 152 Na.

OR-1  14441(14.531) 266+ 1442+ 263+ 399 56" 6.5 Na.

OR-6  13441(1353%) 258 1340t 256t 408 97,10 66 6.8

OR-10 1094(982)  2.55¢ 1090 402 a1

OR-3 5.04 202 420

OR-4 522 (Na) 199 495 209t 342

* The spectra of compounds 1 and 3, 2 and 5, and 6 were recorded in DMSO-d,, CDCl;, and acetone-dg, respectively.
+ Simular chemical shifts within each column may be mterchanged.
§ Chemical shifts 1n parenthesis and coupling constants obtamed in acetone-dg

{ Coupling constants obtained in pynidine-ds.
|| Coupling constants obtained in DMSO-d,.
N a, Not assigned

latter being coupled also to the exchangeable OH-3'
proton. The large vicinal coupling values between H-2'8
and H-3'a, H-3'a and H-4'8, H-4'8 and H-5'a, H-5'2 and
H-6'f1n 3 as well as in 1, 2, 5§ and 6 (*J=8.7-11.5 Hz)
suggest that these protons are part of a tetrahydropyran
rmg 1n which the substituents are all equatornally dis-
posed. The sizeable NOE enhancement between the 1,3-
ais disposed H-2'8, H-6'8 (11%) and H-4'8, H-6'f (4%) n

6 confirmed as a chair the preferred conformation of this
ring. Since the tetrahydropyran ring contamns only one
aliphatic OH in compound 1, assigned to OH-4’ because
of 1ts vicinal couphing of 5.2 Hz with H-4'g, it follows that
1n 1 the ester residue 8 15 placed at C-3' Conversely, in the
tetramethoxy dertvative 6 the aliphatic OMe is located at
C-4' since the remamning OH-3' proton 1s vicinally cou-
pled with H-3'a.
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Table 3. 13C NMR data of compound 2 {75.47 MHz, CDICl,, TMS as int. standard)

C 5%/ppm Jiewy/Hz LeanHZ

I 146.60 (Sddd) 8(H-3),1.5(H-4), and 4(H-67}

2 14094  (Shrdd) 7.5(H-4) and ca S{(H-67)

3 132.56  (Dbrs) 168

4 12604  (Ds) 168.5

da 13622 (Sd) 8.5(H-3)

5 180.89 (54 4(H-4)

Sa 119.60  (Sd4) 6({H-11)

6 147.82  (Sdd) 4(H-7) and 1.5(H-11}

6a 13167 (Sd) 6(H-11)

7 12047 (Ddyg) 163 6(H-9) and 5.5(H,-13)

8 14107 (S 6(H;-13)

9 12457 (Ddg) 163 7.5(H-7) and 5(H,-13)
10 14826  (Sddd) 1.5(H-7), 4.5(H-9), and 4.5{H-11}
10a 12789 (Sdd) 6(H-7) and 6(H-9)

11 121.35 (Ds} 168
11a 13043 (Ss)
12 181.07  (Sd4) S(H-11)

12a 12499 (Sd) 6(H-4)

13 2237 (Qdd) 128 4.5(H-7) and 4.5(H-9)
14 169.031  (Sq) T(H;-15)

15 21.25t  (Qs) 130

16 168.891  (5¢) T(H;-17)

17 21217 {Qs) 130

18 16886+ (S¢) T(H4-19)

19 215 (Qs) 130

b 7517 (Dim} 142

¥ 7417 (Dm} 150

& 7212 (Dm) ca t4s

5 3758 (Tm) 1325

6 72.03 {Dm) ca 148

7 1R0O3  (Qbrs) 125

g 170.38  (Sdg) 3(H-4') and 6(H,-9")

9 2092t (Qs) 129.5

17 166.33 [Sm)

2” 118.27 (Dm) 163

3 146.34  (Dm) cu 1S4
4 12837  (Dm) 156

5" 14770  (Dm) 152

6" 3302 (ITm) 125

7 28.43 (I'm) 127

y 3143 (Tm) 127

o 2248 (Tm) ca 126
107 1392 (Om) 123.5

* Capilal letiers refer to one-bond couplings ('Jy) and small letters te long-range
couplings (7 *.4 ) observed in fully "H coupled '*C NMR spectrum: §,s-= singlet; D,d
=doubler; T = triplet; Q,4=quarlet; m=multiplet; br = broad. C{14), C{16), C(18),C
(&) and C(15), C{17), C(19), C (9) arc respectively carbony! and methy! carbon atoms

of the 1-, 6-, 10-, and 4"-acetate groups.

+ Similar chemical shifts may be interchanged.

The unassigned signals in the "H NMR spectrum of 1
are well accounted for by the presence of three phenolic
OH groups, two of which chelated, one aromatic methy!
group and five aromatic protons. The fine structure
exhibited by these protons in compounds 2, 3, § and 6,
coupled with NOE experiments performed on the tetra-
methoxy derivative 6 and a detailed analysis of the long
range {C, H) couplings in the **C NMR coupled specirum
of the tetraacetate 2, permitted us assign to the fragment
10, the 2-substituted 1,6,10-trihydroxy-8-methyl-naph-

thacene-5,12-dione structure. The 13-methyl protons,
which served as a starting poinl for the structure eluci-
dation of 10, presented benzylic couplings to the meta
positioned H-7 and H-9 (*J; |3=09-1.1,%*J, ,,=05-0.6
and 3/, ,=1.4-1.5 Hz). In addition, irradiation of H;-13
in 6 resulted in NOFE enhancement of H-7 {13%) and H-9
{99%), thus confirming their spatial proximity. H-9, in
turn, was long-range coupled to the OMe rcsonating at
&, 4.11, which was, therefore, located at C-10Q. Irradiation
of the 10-OMe protons enhanced, besides H-9 (17%), a
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Fig 1 Chemical shifts (6) and J (Hz) of the protons of compound 11.

doublet signal resonating at 6,8 86 (3%), which was
assigned to the peri positioned H-11 The five-bond
coupling of 0.9 Hz between H-7 and H-11 [6] and the
reverse NOE expermments (that 1s, irradiation of both H-9
and H-11 led to enhancement of OMe-10 (3.5 and 0.5%
respectively) confirmed these assignements The allo-
cation of the OMe group resonating at §4.08 at C-6
followed from the NOE observed between H-7 and OMe-
6 (1.5%). The converse also occurs in the reverse expert-
ment (6 5%). The two carbonyl carbon atoms (C-5 and C-
12) resonating at 5. 180.89 and 181.07 appeared each as a
doublet 1n the '*C NMR coupled spectrum of 2 [3J(CH)
=4 and 5 Hz], the three-bond couplings being removed
by irradiation of the lowest field signal (H-4) of the two
remaining ortho-coupled aromatic protons and of H-11,
respectively. These findings not only indicate that H-4
and H-11 are peri positioned with respect to the two
carbonyl groups [7] but also that the remaining chelated
OH group must be placed at C-1 1n 1. The above results,
in conjunction with the long range (H, H) couplings
between H-6' and H-3 and H-4 (*J;=0.7 and *J,
=0.5 Hz) and the NOE between H-3, H-6' (1%) m
compound 6 allow the final linkage between C-2 and C-6’
to give the constitution of compound 1, whose structure
15, therefore, 2-[tetrahydro-3'(deca-2"E,4"E dienoate)-4'-
hydroxy-2’-methyl-6'H-pyran-6'-y1]-1,6,10-trihydroxy-8-
methyl-naphthacene-5,12-dione. It 1s mnactive in antitu-
moral and antibacterial tests

The second metabolite (S)-1,3-dihydroxy-6E,8E-
decadien-5-one 11, C,,H,(O; ((M]1*, m/z 184), [a]p=
+23.4°%c 03, CHCl,;), was revealed by the following
chemical and spectroscopic evidence (Fig. 1) to be a chiral
decanol which contains as partial structures a carbonyl

group conjugated with a 6 Me-E, E-diene moiety [4,,,,
270 nm; v, 1635 (cony CO)and 1590 cm ™! (C=C)] and
a 1,3-dihydroxy butyl grouping [v,., 3380 cm ™! (OH)]
which must be linked to the above mentioned CO

Chemical confirmation of the presence of two hydroxy
groups was provided by acetylation of 11 to yield the
monoacetate 12 and the diacetate 13 In the latter com-
pound a characteristic downfield shift (Ad0.3-1.0 ppm)
was observed for C-1 and C-3 protons which now reson-
ate at 6413 and 5.35, respectively. Spin decoupling
expermments also revealed that the multiplets at § 1.75 and
1.71 assigned to H,-2, were vicinally coupled to H,-t and
H-3 (3J=4.2-8.2 Hz) and that H-3 was adjacent to the 4-
methylene protons resonating at 52.77 and 2.75. In
addition, the values of the coupling constants between the
olefinic protons H-6 and H-7, H-7 and H-8, and H-8 and
H-9 (3J=15.6, 8.5, and 15.0 Hz, respectively) indicate that
they are part of a trans-a,S-trans-y,0-diene system. Final-
ly, reduction of 11 with H,/10% Pd-C gave the tetrahy-
droderivative 14 which presented physical and spectro-
scopic properties analogous to those of the known (S)-1,3-
dihydroxydecan-5-one [8]

EXPERIMENTAL

Mps uncorr UV absorptions were measured for solns in 95%
EtOH. MS were taken at 70 eV on an instrument equipped with
a FAB source NMR were recorded at 300.13 MHz for 'H and
7547 MHz for '*C nucler with TMS as nt standard NOE
difference spectra were obtamned by subtracting alternatively
right-off resonance-free induction decays (FIDS) from rnight-on
resonance-induced FIDS NOE values (%) reported have only

/\/\M/\
~N N OR?
i1
"1 R=R=H \
0 OH
/\/\)J\/k/\oﬂ 12 RI= H R = Ac
13 R'= R? = Ac
14

Reagents 1, H;—Pd10% /C, u, Ac;0—pyridine

PHYTO 27-11-R

Scheme 2.
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quahitative significance Flash CC was performed on Merck silica
gel (0 040-0 063 mm) TLC on Merck HF , 5, silica gel The punty
of products was checked by TLC, NMR and MS, and deemed
sufficient for the purposes of structural elucidation

Isolation and purification of metabolites 1 and 11 Streptomyces
sp stramn (C57) was recetved from Istituto di Patologla Veg-
etale, Facolta di Agrana, Universita di Milano Two different
keys from the International Streptomyces Project [9, 10] have
been used to characterize the strain
ore morphology Rectiflexibiles section with very long
chains of smooth surfaced spores as observed on cultures grown
in oatmeal-agar and on wnorganic salt starch agar

Colour of colony Aenal mycelium ascribable to the red series
in colonies grown on oatmeal-agar, mnorganic salt-starch agar,
yeast extract-mait extract, dgdr and giycerot asparagine agar

Reterse of colony Distinctive over the above mentioned
culture media

Soluble pigment production No melanic pigments are produc-
ed on peptone-yeast extract iron—agar

Carbohydrate utibization D-Glucose, sucrose, D-xylose, L-1it-
ositol, D-mannitol, D-fructose, rhamnose, raffinose, and L-arabin-
ose Actmomyces are being studied 1n phytopathological tests
The strain was maintamed on PDA (potato-dextrose-agar 200-
20-15 g/1) 1n a test tube and subcultured m shaked hqud MPGB
(malt extract-peptone-glucose 4 1 4 g/1)1n a 300 ml Erlenmeyer
flask for 48 hr at 24 This premnoculum was used to inoculate 40
Roux flasks contaimng MPGA (100 ml) (malt
extract-peptone~glucose—agar 4 1 4 g1} Flasks were ncubated
for 10 daye at 24° The flasks were then extracted twice wath
EtOAc contamming 1% MeOH The extracts were dnied
(Na,SO,) and evapd to give a mixture of crude metabolites The
mixt was chromatographed on a column of silica gel using firstly
hexane-EtOAc mixts and then EtOAc-MeOH mixts and puri-
fied further by prep TLC to give metabolite 1 (600 mg) and 11
(500 mg) from 40 flasks

2-Tetrahvdro-3'(deca-2"E 4" E-dienoate)-4' -hydroxy-2'-meth-
yl-6'H-pyran-6'yl-1,6,10-trihydroxy-8-methyl-naphthacene-35,12-
dione, 1 UV, nm 265, 300, 370, 490 (+ 104 000, 20 800, 5600,
18 800), IR vXB cm ™! 3450 (OH), 1710 (CO ester), 1685 (CO
quinone), 1635 and 1615 (C=C), '"H NMR see Table 2, "*C
NMR (DMSQ) 318722 ¢, 18623+ 16601 «, 16210« 15828 ¢,

155865, 145324, 1 14177, 13675 5. 13285 4, 13220 s,
128204, 128135, 1

La0 5 L

12407, 11893 d, 11846 4, 116 68 4,
11616.4, 11611 <,
t

6886.d,3787 1, 32

N
~

N
—
)
(=W
J

W in

jav]
<
n

L 108 A7 <, 7740 4, 7338 4, 7065 4.

£27736,2079¢,2179¢, 1787 g,

\_.

—
[N
~ P

N
n
B>
~

J3
and 1380 ¢

(S)-1.3-Dihydroxy-6E,8E-decadien-5-one, 11 O1l, EIMS m/z
184 (23) [M]™, 169 (100), 166 (45), 149 (33), 147 (48), 96 (90), UV
Amax M 270 (¢ 18 000), IR viawd iimem =1 3380 (OH), 1635 (CO),
1590 (CH=CH), 'H NMR see Fig 1

1,6,104'-Tetraacetoxy derwanive, 2 Compound 1 (50 mg) was
dissolved 1n 2 ml of dry pyridine and treated with Ac,O (4 ml)
The muxt was left to stand at room temp for 12 hr, poured nto
1ice-H, 0, neutralized (satd NaHCO,) and extracted with EtOAc
CC gave 2(40 mg), mp 255° UV 4 nm 255,295 405 (= 85 000.
35840, 8190), IR vEBr cm =1 1770 (CO acetate), 1740 (CO ester),
1675 (CQ gumnone), 'H and '3C NMR sec Tahles 2 and 3

Methanolysis of 1 Compound 1 (500 mg) was treated with 20
ml of 025 M KOH 1in MeOH at 60° for 4 hr Evapn of solvent, dil
with H,O, neutralization and extraction with EtOAc gave after
CC with hexane-FtOAc (1 1) and EtOAc-MeOH (9 1), com-
pounds 3 (70 mg) and 4 (210 mg)

2-{Tetrahydro-3' 4'-dihydroxy-2'-methyl-6'H-pyran-6-yl-1.6,
10-trihydroxy-8-methyl-naphthacene-5,12-dione, 3 Needles, mp
208, [aly + 18997 (¢ 01, MeQH), FAB-MS myz 450, UV 2
nm 250 sh, 265, 290, 305 sh, 390 sh, 495 (¢ 41 478, 59 478, 18 000,

A ARNONE ¢t al

12 521, 5380, 18 782), IR vKPrem ' 3430 (OH). 1615 (CO) 'H
NMR see Table 2

Deca-2E AE-dienow acid, 4 Onl, UV £ no 253 (¢ 22938). 1R
yhauid film ooy = 13420 (OH), 1695 (CO), 1650 (C=C)

10-Methoxy-1,6.3 & -tetraacetoxy derivatue 5 Compound 3
(220 mg) in dry DMF (5 mb was treated with cxcess
CH,N,-E1,0 at 0 and aifowed to stand for I days The
resulting compound (100 mg). obtamed after chromatography,
was acetylated as for 1, poured 1nto 1ce -H,O and filtered to give
5, mp 280 (C H, -MeQH), UV, nm 258300 318 443 (: 69
600, 18 980, 7850, 8545), IR vKPr «cm ! 1770 and 1745 (CO
acetate), 1670 (CO gquinone). 'H NMR see Table 2

1,6,104'-Tetramethoxy deriatne 6 Compound 3 (100 mg) n
dry Me,CO (20 ml) was refluxed 24 ht with Mel (I mljand Ag,O0
{100 mgy Fritratron and evapa of sorvent afforded & as a glassy
sohid, UV /., nm 256 285sh, 298sh. 340, 430,(c 37 680, 12 111
10 362, 4306, 5517), IR vEF" cm ' 3430 (OH). 1670 (CO) 'H
NMR see Table 2

Deca-2E AB-dienoic acid methyl ester, 7 Compound 4 (70 mg)
was dissolved 1n Et;O (5 ml) and treated with CH,N, -Et,O at O
overnight Evapn of solvent and prep TLC mn hexane EtOAc
(73) gave 7 as an ol MS m,z 182 [M]", 167. 149, 74, 59, 'H
NMR (CDCi,-CHg-de, 1 11 0087 (3H. t. J =68 Hz. H;-10"),
125(4H, m, H,-8" and H,-9") 132 (2H. m, H,-7"), 204 (2H. br
di. J=ca 65 and 7 Hz, H,-6"), 361 (3H. s, OMc-1"). 576 (1H,
brd, J=154 Hz, H-2"), 598 (1H, br dt, J=152 and 6 5, H-5"),
605 (1H. brdd, J=152and 99 Hz, H-4"),and 727 (1H brdd, ]
=154and 99 Hz H-3"), "*C(CDCI,) 1400 g C-107). 2249 (¢,
C-87), 2840 (1, C-7), 3140 (1, C-97). 3299 11 C-6") SL43 (4
OMe-1"), 118 67 (d. C-2), 12832 (d, C-4"), 14500 (d C-5".
14543 (d, C-3"), and 16776 (s, C-17)

(S)-1-Acetoxy-3-hvdroxy-6 E8E-decadien-5-one, 12 Com-
pound 11 (100 mg) was dissolved in dry pyridine (3 ml) and
treated with Ac,O (6 ml) The soln was left to stand at 0 for 30
min, the mixt was then poured nto we-H,0. neutralized and
extracted with EtOAc Prep TLC (hexane-EtOAc 1 2) gave 12
(20 mg) and 13 (50 mg), as o1ls *H NMR (CDCl3) o1 89(3H d. J
=63 Hz, Hy-10), 19 (2H. m H,-2). 208 (3H. 5, Ac). 2 71 (2ZH, .
H,-4), 340 (1H. br, OH-3).4 22 (1H, m H-3) 426 (2H. m, H,-1).
606 (1H,brd.J =156, H-6),620(1H.m, H-8).6 25(1H m,  H-9)
and 718 (1H, m H-7}

(S)-1.3-Dacetaxy-6E8E-decadien-5-one. 13 Oil MS m/z 268
{M]+,250,176,120.91.60,43, '"HNMR (CDCl,) o 1 89(3H.d. J
=63 Hz H.-10), 1 9 (2H. m. H,-2), 208 and 206 (6H. «. 2Ac).
278 and 293 2H. m H,-4), 4 13 2H, m. H,-11. 5 35(1H m H-3).
606(1H.brd.J =156 Hz, H-6).6 20(1H m,H-8),6 25 (1H, m. H-
9), and 716 (1H, m, H-7)

(S)-1,3-Dihydroxy-decan-5-one, 14 Decanol 11 (300 mg) was
dissolved in EtOAc (25 ml)y and hydrogenated 1n the presence of
Pd 10%-C (30 mg) at 20 pst for 24 hr Filtration and evapn of
solvent gave 14[8] as an o1l (200 mg) [«]p+26 (CHCL, ¢ 26).
'H NMR (CDCl,) 3089 (3H. 1. /=67 Hz H,-10). 13 (4H.m.,
H,-8 and H,-9), | 57 (2H, m, H,-7). 1 68 2H m. H,-2), 244 (2H.
d,J=T4Hz,H,-6),263(1H.dd. J =17 2and 7 6 Hz, H-4A), 2 60
(1H,dd. J=172and 4 6. H-4B). 3 60 and 4 00 (2H, h:. OH-! and
OH-3), 379 (2H, m, H,-1), and 4 30 (1H, m, H-3). 1*C (CDCl,)
A1391 (g, C-10),2243 (£, C-9),23 20 (1, C-7), 31 31 (1, C-8), 3R QS
(t,C-2),4364 (1, C-6),49 30 (1, C-4). 60 44 (1. C-1). 67 03 (. C-3),
and 21207 (s, C-5)
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