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Abstract-Two new metabohtes have been isolated from strain C57 of Streptomyces and their structuresdetermined on 
the basis of chemical and NMR evidence. 

INTRODUCTION 

Interest in the remarkable pharmacological properties of 
secondary metabolites produced by Streptomyces species, 
has resulted m the isolation of many compounds over two 
hundred of which are anthracyclmes; 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 [l]. Other 
products from Streptomyces sp. with a benz(a)anthra- 
quinone aglycone have been isolated, such as tetrangom- 
ycm from S. rimosus [2], which represents the first benz (a) 
anthraquinone derivative isolated from a living system; 
vineomycme from S. matenszs, subsp. vineus [3]; 
aquayamycm from S. misawanensis [4]. 

Recently galtamycmone has been obtained by acid 
hydrolysis of a new antibiotic, galtamycm [S]. This 
compound represents a new class of molecules containing 
a C-glucoside moiety bound to a naphthacenedlone 
chromophore. 

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

Part XXI m the senes ‘Secondary Mould Metabohtes’ For 

part XX see Arnone, A., Assante, G., DI Modugno, V Merhnl, L. 

and Nasml, G (1988) Phytochemzstry 27,167s. 

for Actinomycete strains showing activity against sol1 
phytopatogenic fungi. It has shown noteworthy activity 
against strains of different species of Fusarium and Thiel- 
avia, Rhizoctonza soluni and soil saprophytes such as 
Geotrichum candidurn 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-%methyl-naphthacene-5,lZdione 1 and a new 
chiral decanol, 1,3-dihydroxy-6E,SE-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”; [~]o - 379.7”(c 0.1; pyridine). Elemental 
analysis and FAB mass spectrometry indicated a M, of 
600, in accordance with the formula C35H3609. Absorp- 
tions at 265,300,370 and 490 nm in the UV spectrum were 
consonant with the presence of a substituted 1,6-dihy- 
droxynaphthacenequmone nucleus, whereas absorptions 
in the IR region at 1710 and 1685 cm-’ were indicative of 

I R=H 

2 R = Ac 
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the presence of conlugated ester and chelated qumone 
carbonyl groups, respectively. 

Addltlon of D,O to the sample caused the resonance at 
6, 14 44, 13 44, 10 94 and 5.22 m the ‘H NMR spectrum 
to disappear, thus ldentlfymg four hydroxy groups The 
formation of the tetraacetate 2 C,,H,,O,, upon acetyl- 
atlon, confirmed their presence A detailed analysis of the 
‘H and 13C NMR spectra of 2 1s fully consistent with the 
proton and carbon counts as illustrated m Table 1 
Chemical shift criteria, as corroborated by low power 
specific { ‘H IH) and “C(‘H} decouphng experiments, 
permltpd then assignment (Tables 2 and 3) 

Alkaline hydrolysis of 1 afforded two compounds, 3 
and 4 The alcohohc portion 3 gave the 1,6,3’,4’- 
tetraacetoxy, lo-methoxy derlvatlve 5 by treatment with 
dlazomethane followed by acetylatlon and the 1,6,10,4’- 
tetramethoxy derivative 6 by treatment with Mel/Ag,O, 
while the acldlc portion 4, namely 2E,4E-decadlenolc 
acid, furnished upon treatment with dlazomethane the 
correspondmg methyl ester 7 (Scheme I) 

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

The structure of partial structure A8 was deduced from 
a study of the ‘H and 13C NMR spectra of the above- 
mentioned methyl 2E,4E-decadlenoate 7 (C, ,H, *02, 

WI’ m/z 182) Specifically, the NMR spectra of 7 
showed the presence of a carbomethoxy group 16, 
= 167 76 (CO) and 51 43 (OMe)], an a-dlenolc moiety 
and a (CH,),Me grouping The magnitude of the (H,H) 
couplmg constants between H-2”, H-3” and H-4”. H-S” 
(3J= 15 4 and 15 2 Hz) established the E configuration 
between the C-2”, C-3” and C-4”, C-5” double bonds 

The partial structure B9 IS characterized by the number 
of protons which are located on oxygen-bearmg carbon 
atoms Irradiation of the gemmally coupled 5’-methylene 
protons resonating at fi, 1 29 (assumed ac ‘x) and 2 29, 

Table 1 Carbon and proton counts for compound 2 from ’ T’ 
and ‘H NMR data 

13C NMR ‘H NMR 
Number of 

Carbons Protons 

7xMe 

SxCH, 
4 x CHOR 

1 9x 7-1= 

I 
8x -c= 

0 

3xc= 

2xc=o 

5 x CO,R 

I x MeCH, 

1 x MeCH 

I x Me-C= 
4 x M&O, 
SxCH, 
2 x CHOR 
2 x CHOCOR 

9x&H= 

3 

2 

5 

3 

Total 43 44 
-______-_ 

carried out on compound 3, caused the decouplmg of the 
signals due to the 6’P-ethereal and the 4’p-carbmyl pro- 
tons. H-4’,8, m turn, presented vlcmal couplmgs with H- 
3’~ and with exchangeable OH-4’ proton Addltlonally, 
spm decouplmg experiments revealed that the signal at fi, 
3 38 (H-Z/b) was vlcmally coupled to )_I,-7’ and H-3’a, the 

3 R’ = R2 = R3 = R4 = ” 

+ 

4 R=H 

Reagents 1,0 5, M KOH, u,CHIN1, ~1 ,Pyrldme-AczO, un,Mel-AglO-Acetone 

Scheme 1 
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Table 2. ‘H NMR chemical shifts (G,,/ppm) and couphng constants (J/Hz) of compounds l-3,5 and 6’ (300.13 MHz, TMS 

internal standard) 

H 1 2 3 5 6 .I 1 2 3 5 6 

3 
4 

7 

9 

11 

13 

2 

3 

4 

S’a 

S’B 
6 

I 

2” 

3” 
4” 

5” 

6” 

7” 

8” 

9” 

lo” 

OR-l 

OR-6 

OR-10 

OR-3’ 

OR-4 

7 88t(7 82t)5 8.03 

7.79?(7 94t) 8 27 

156 (7.62) 7 79 

6.98 (7 02) 737 

8 44 (8 54) 8 73 

2.43 (2.44) 2 59 

3 66 (3.70) 371 

4.59 (4 74) 495 

3 85 (4.02) 5.20 

140 (17) 1.71 

2.45 (2.58) 2.4 

4.88 (4.94) 4.79 

1.15 (1 26) 1.30 

5 96 (5 92) 5.78 

7.28 (7 33) 7 32 

631 (633) 621t 

631 (6.28) 617t 

2 16 (221) 2 19 

14 (1.6) 145 

1.3 (1 3) 13 

13 (1.3) 13 

087 (0.85) 0.90 
14 44?(14.53?) 2 66t 

13 44?(13 53T) 2 5st 

10 94 (9 82) 2.55t 

5 22 (N.a.) 1.99 

782 797 

7.75 825 

7.51 741 

6.95 6.81 

8.39 904 

2.40 2 53 

3.38 3 68 

291 486 

3 55 5 16 

1.29 1.68 

2.29 2.5 

476 4 76 

1.29 131 

14 42t 2.637 

134Ot 2 56t 

1090 4.02 

5.04 2 02t 

495 2 09t 

7.97 3,4 
8.10 3,6 
7.75 4,6 
7.08 7,9 
8 86 

2.57 7,ll 
3.52 7,13 
3.15 9,13 
3.42 9,OMe-10 
1.36 2’,3’ 
248 2’,7 
4 96 3’,4 
1.35 3’,OH-3’ 

4’,5’a 

4’,5’/I 

4’OH-4’ 

SaSP 

Sa.6 

5’8,6 
2”,3” 

3”,4’ 

4”,5” 
3.99 ) 5” 6” 
4.08 Y,lo” 
411 

420 

3.42 

78 8.2 80 83 8.2 

N.a. 0.6 0.7 06 0.7 

N.a. 04 04 04 0.5 

15$ 15 1.5 14 1.4 

0.81 

093 

05$ 

95 
61 

90 

Na 

50 

5.211 
130 

112 

2.0 

152 

95 
152 

6.5 

66 

09 

11 

0.6 

9.5 
62 

9.5 

115 
50 

13 

115 
N.a 

152 

Na 

N.a. 

Na. 

6.8 

0.8 
0.9 

0.6 

9.1 

6.1 

8.7 

5.2 

108 

5.2 

47 

12.9 

11.3 

20 

0.9 

10 

05 

02 

9.7 
61 

9.5 

11.5 

5.1 

13 

115 

N.a. 

0.9 

1.0 

05 

0.2 
92 

6.1 

8.6 

45 

110 
49 

127 
11.5 

20 

- 

*The spectra of compounds 1 and 3, 2 and 5, and 6 were recorded m DMSO-d,, CDCI,, and acetone-d,, respectively. 

t Smular chemical shifts wlthm each column may be Interchanged. 

$ Chemical shifts m parenthesis and couphng constants obtamed in acetone-d, 

$ Couphng constants obtamed m pyndme-d,. 

11 Couplmg constants obtamed m DMSO-d,. 

N a, Not assigned 

latter being coupled also to the exchangeable OH-3’ 6 confirmed as a chair the preferred conformation of this 
proton. The large vlcinal coupling values between H-2’8 ring. Since the tetrahydropyran rmg contams only one 
and H-3’c(, H-3’a and H-4’/?, H-4’/? and H-S’cr, H-Sa and aliphatic OH in compound 1, assigned to OH-4’ because 
H-6’j m 3 as well as in 1, 2, 5 and 6 (3J=8.7-11.5 Hz) of its vlcmal couphng of 5.2 Hz with H-4’/?, it follows that 
suggest that these protons are part of a tetrahydropyran m 1 the ester residue 8 IS placed at C-3’ Conversely, m the 
rmg m which the substituents are all equatorlally dis- tetramethoxy derlvatlve 6 the aliphatic OMe is located at 
posed. The slzeable NOE enhancement between the 1,3- C-4’ smce the remaming OH-3’ proton 1s vicmally cou- 
CIS disposed H-2’/?, H-6’8 (11%) and H-4’/?, H-6’P (4%) m pled with H-3’~ 
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Table 3. 13C NMR data of compound 2 (75.47 MHz, CDCI3, TMS as int. standard) 

C 6*/ppm 1JicH}/Hz > lJicm/Hz 

1 146.60 (Sddd) 
2 140.94 (Sbrdd) 
3 132.56 (Dbrs) 168 
4 126.04 (Ds) 168.5 
4a 136.22 (Sd) 
5 180.89 (Sd) 
5a 119.60 (Sd) 
6 147.82 (Sdd) 
6a 131.67 (Sd) 
7 120.47 (Ddq) 163 
8 141.07 (Sq) 
9 124.57 (Odq) 163 

10 148.26 (Sddd) 
10a 127.89 (Sdd) 
11 121.35 (Ds) 168 
1 la 130.43 (Ss) 
12 181.07 (Sd) 
12a 124.99 (Sd) 
13 22.37 (Qdd) 128 
14 169.035" (Sq) 
15 21.25"t" (Qs) 130 
16 168.89f (Sq) 
17 21.21# (Qs) 130 
18 168.86f (Sq) 
19 21.151 (Qs) 130 
2' 75.17 (Dm) 142 
3' 74.17 (Dm) 150 
4' 72.12 (Dm) ca 145 
5' 37.58 (Tm) 132.5 
6' 72.03 (Dm) ca 148 
7' 18.03 (Qbrs) 125 
8' 170.38 (Sdq) 
9' 20.92"t (Qs) 129.5 
1" 166.33 (Sm) 
2" 118.27 (Dm) 163 
3" 146.34 (Dm) ca 154 
4" 128.37 (Dm) 156 
5" 147.70 (Dm) 152 
6" 33.02 (Tin) 125 
7" 28.43 (Tm) 127 
8" 31.43 (Tm) 127 
9" 22.48 (Tin) ca 126 

10" 13.92 (Qm) 123.5 

8(H-3),I.5(H-4), and 4(H-6') 
7.5(H-4) and ca 5(H-6') 

8.5(H-3) 
4(H-4) 
6(H-11) 
4(H-7) and 1.5(H-I 1) 
6(H-I 1) 
6(H-9) and 5.5(H3-13) 
6(H3-13) 
7.5(H-7) and 5(H3-13) 
1.5(H-7), 4.5(H-9t, and 4.5(H-11) 
6(H-7) and 6(H-9t 

51H-11) 
6(H-4) 
4.5(H-7) and 4.5(H-9} 
7(H3-15) 

7(H3-17) 

7(H3-19) 

3(H-4') and 6(H3-9') 

* Capital letters refer to one-bond couplings (1Jcn) and small letters to long-range 
couplings (> 1Jcn) observed in fully 1H coupled ~3C NMR spectrum: S,s = singlet; D,d 
= doublet; T= triplet; Q,q = quartet; m = multiplet; br = broad. C (14), C (16), C (l 8), C 
(8') and C (15), C (17), C (19), C (9') are respectively carbonyl and methyl carbon atoms 
of the 1-, 6-, 10-, and 4'-acetate groups. 

-I" Similar chemical shifts may be interchanged. 

The unass igned signals in the tH N M R  spectrum of 1 
are well accounted  for by the presence of three phenolic  
O H  groups,  two of which chelated, one a romat ic  methyl  
g roup  and  five a romat ic  protons.  The fine s t ructure  
exhibi ted by these p ro tons  in compounds  2, 3, 5 and  6, 
coupled with N O E  exper iments  performed on the tetra- 
methoxy  derivat ive 6 and  a detailed analysis of the long 
range (C, H)coupl ings  in the 13 C N M R  coupled spectrum 
of the te t raaceta te  2, permit ted us assign to the fragment  
10, the 2-subst i tu ted 1,6,10-tr ihydroxy-8-methyl-naph- 

thacene-5,12-dione structure. The 13-methyl protons,  
which served as a s tar t ing point  for the structure eluci- 
da t ion of 10, presented benzylic couplings to the meta 
posi t ioned H-7 and  H-9 (4J7,13 = 0.9-1.1, 4J9,13 = 0.5~).6 
and  3J7. 9 = 1.4-1.5 Hz). In addit ion,  i r radiat ion of H3-13 
in 6 resulted in N O E  enhancement  of H-7 (13%) and  H-9 
(9%), thus  confirming their spatial proximity. H-9, in 
turn, was long-range coupled to the O M e  resonat ing at  
6 H 4.1 l, which was, therefore, located at  C-10. I r radiat ion 
of the 10-OMe protons  enhanced,  besides H-9 (17%), a 
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quahtatlve slgnrficance Flash CC was performed on Merck slhca 

gel (0 04&O 063 mm) TLC on Merck HF,,, slhca gel The purity 

of products was checked by TLC. NMR and MS and deemed 

sufficient for the purposes of structural elucldatlon 

Idatmn und purtfitatron of metahol~tr~ 1 and 11 Streptomytec 

sp strain (C57) wa\ received from Istltuto dl Patologla Veg- 
etafe. Facohd 61 Agrarla, Umversna 61 M&no Two different 

keys from the InternatIonal Streptomyces Prolect ]9. IO] have 

been used to characterize the stram 
5.+Wr&Wr mWrp.halW$!; Re&le.xlkles sectn\n WI-._ ih very long 

chams of smooth surfaced spores as observed on cultures grown 

m odtmedlldgar and on morgamc salt starch dgdr 

C&W of to/on)’ Aerial mycehum ascribable to the red series 

in coiomes grown on oatmeal-agar, morgamc salt-starch agar, 
yeast exrracrrmait extract, dgar and glycerol asparagme agar 

Rrtersr of colony Dlstmctlve over the above mentroned 

culture media 

Soluble pqment productwn No melamc pigments are produc- 

ed on peptone-yeast extract !ron&gar 

Carbohydrate utrltzatmn o-Glucose, sucrose, D-xylose. L-III- 

os~tol, o-manmtol, o-fructose, rhamnose, raffinose, and L-arabm- 

ose Actmomyces are bemg studled m phytopathologlcal tests 

The stram was mamtamed on PDA (potato-dextrose-agar 200- 

20-15 g/l ) In a test tube and subcultured m shaked hqmd MPGB 

(mal! ext,roc!~peptane~~g!l~o~ se 4 l 4 g:‘!) sn a 300 ml ErlrXmeyer 

flask for 48 hr at 24 This premoculum was used to Inoculate 40 

Roux flasks contamlng MPGA (100 ml) (malt 
e.ulr;?~f--pe~tt~~-g!.l~~.~~~agar 4 1. 4 ,_ _,. D 1 I Fbsks w(p_5r ~nuxk~~f_ui 
fw 1.0 &.I$$ A< 24’ TL !b&s wbigrr t.!xx r?zrartsd t.mKe. WI& 

EtOAc contammg 1% MeOH The extracts were dried 

(Na,SO,) and evapd to give d mixture of crude metabohtes The 

mlxt was chromatographed on a column of slhca gel usmg firstly 

hexane-EtOAc mlxts and then EtOAc-MeOH mlxts and purl- 

fied further by prep TLC to give metabohte 1 (600 mg) and 11 
(500 mg) from 40 Rasks 

2-Tetrahvdro-3’(deca-2”E,4”E-d~enoate)-4’-kydroxy-2’-meth- 

yl-6’H-pyran-6’~~l-l.6.10-trrhydroxy-8-m~t~y~-naph~/~~~ene-5,12- 

dtonr, 1 UVn,,, nm 265, 300. 370,490 (f 104 000,20 800, 5600. 

18 800), IR v!,?,y; cm- ’ 3450 (OH), 1710 (CO ester), 1685 (CO 

qumone), 1635 and 1615 (C=C), ‘H NMR see Table 2, 13C 
NMR (DMS.0). % 18.7. 22. u_ I8623 \, l66(z.l. (., I.62 I.0 \,, 158 28 F. 
155% ___ <,“.\, ._ _ 145 32 d, !45 !3 a, 14177 \? 136 75 ‘_ 13285 d, 1322t.l s.. 
1783nll 13Kl7c l25~~,!2407r,ll893d,ll846d,l1668d, __Y _” W, __” __ .,, 
!.15!.6.$, l.l.6.3l. CT _. 114 1.8. d, lmi67 \, 77.40 a, 73 5X d, 7Q65 d 
68 86 d, 37 87 t, 32 25 t, 3072 I, 27 73 t, 2179 4,2179 t, 17 87 4, 

and 1380~ 

(S)-1.3-Dlhydroxy-6E,8E-decadren-5-one, 11 011, EIMS m/z 
184 (23) [Ml’, 169 (lOOk 166 (451, 149 (33) 147 (48), 96 (90) UV 
A,,,,, nm 270 (f 18 OOO), IR vza;ld f”m cm ’ 3380 (OH), 1635 (CO), 

1590 (CH=CH), ‘H NMR see Fig I 
1,6,10,4’-Tetraacetox)~ derrcatwe, 2 Compound 1 (50 mg) was 

d:Qso!ved m 2 m! of dry py.. __. rtd~nc and treated wnh 4r,O (4 ml) 

The mlxt was left to stand at room temp for 12 hr. poured mto 

Ice-H,O, neutrahzed (satd NaHCO,) and extracted with EtOAc 

CC gavs 2(40 mg), mp 255’. UV &,, nm 255,295,4(35 (6 85 OflO, 

35 840,8 190), IR Y::: cm ’ 1770 (CO acetate), 1740 (CO ester), 
16.75 (CO qWt4mek ‘K and. ’ Y- NMR see. T:abl~. 2 and 3 _ . 

.!&th!oly?&r df 1 Compound 1 (500 mg) was treated w&h 20 

ml of 0 25 M KOH m MeOH at 60” for 4 hr Evapn of solvent, dd 
with H,O, neutrahzatlon dnd extractlon with EtOAc gave after 

CC with hexaneeEtOAc (1 1) and EtOAcMeOH (9 l), com- 

pounds 3 (70 mg) and 4 (210 mg) 
2-(Trrrah~dm-3’,4’-drhyrLrory-2’-~r~~l-6’H-,nrtm-S-~l-l,6, 

IO-trthydroxy-8-methyLnaphthacme-5,12-dtone, 3 Needles, mp 
2% , [x&-k 189 9” (r Q 1, MemQ, FAB-MS .m/13 450,UV d, 

nm 250 sh, 265,290,305 sh, 390 sh, 495 (E 41 478,59 478,18 000. 

I2 521, 5380, I8 782) IR $,f: cm ’ 3430 (OH). 1615 (CO) ‘H 

NMR see Table 2 

kxa-2E14E-drrtmu uu1,4 OlLl.lV /,“,,r run 253 (J 22 938). IR 
,,z&;>d fllrn cm 1 3420 (OH), 1695 (CO), 1650 (C=(‘) 

IO-Mrthoxy- I ,6.3’.4’-retrau( etor\ drrwatrre 5 Compound 3 

(220 mg) m dry DMF (5 ml) wds treated u!th excess 

CH,N,$t,G at 0 dnd allowed to stand for 2. day\ The 

resultmg compound (100 mg). obtdmed dfter chromatography. 

was acetylated as for 1, poured mto ice -HZ0 dnd hltered to give 

ST mp. 280: (C&I, M&H), I.‘V c ,_* nm 2.58, 300 3 IX 443 li 69 

600. 18 980. 7850, 8545) IR vF,y: cm ’ 1770 and 1745 (CO 

acetate). 1670 (CO qumone). ‘H NMR see T.~hle 2 

1,6,10,4’-Tetramrthoxy derutrtrte 6 Compound 3 (100 mg) m 

dry Me,CO (20 ml) was relluxed 24 hi with McI (I ml) and Ag,O 
(l;cl- nrg) Frirrdtron and erdfm of KiivtXi afb&3+ 6 ;i5 d &bs~ 

sohd, CJV i,,, nm 256 285&h, 298sh. 340,430. (i 37 680, I2 I I I 
10 362. 4306, 5517) IR $,t: cm ’ 3430 (OH). 1670 (CO) ‘H 

NMR see Table 2 

Brca-2E~4E-dr~ru~ iu_td methyl ever, 7 Compound 4 (70 mg) 

wasdlssolvedm Et,0(5 ml)dnd treated wlthCH,N, -Et20 dt 0‘ 

overmght Evapn of solvent ,ind prep TLC m hexane EtOAc 

(7 3) gave 7 as dn or1 MS m,: 182 LM] _. 167. 149. 74, 59. ‘H 
NMR (CDCI,mmC,H,-d,, 1 11 b087 (3H. t. J=68 Hz. H,-IO”). 

1 25 (4H, M, H,-8” and H,-9”) 1 32 (2H. tn, H,-7”). 2 04 (2H. hr 

&.J=ca 65 and 7 &HZ-h”)361 (31~. \,OMc-]“I. 5 76 IIH. 

hrd, J = 15 4 Hz, H-2”) 5 98 (I H, hr dt, J = I5 2 dnd 6 5. H-5”). 

605(1H.hrdd,J=152and99Hr.H4”),and727(1H hrdd. I 
=gC4~~~~99F~~z,-l”l,‘~C(.CDCI,! 614ot(.~.C-lO”~,L249rt. 
C-Y), 28 40 (‘-, C-7”k 31 40 (.t< C-9”). 17_9Y !t C-6”). 5 I. 43 (.y, 

OMe-I”), 11867 (d. C-2”) 12832 (d. C-4”), 14500 (d C-5”). 

145 43 (d. C-3”). and 167 76 (\. C-l”) 

(S)-I-Atetouv-3-hvdro*~-hE.XE-drc adrtw-5-one. 12 Com- 

pound 11 (100 mg) wds dlsrolved m dry pyrldlne (3 ml) dnd 
treated with Ac,O (6 ml) The soln was left to stand at 0 for 30 

mm, the mlxt was then poured mto tee-H,O. neutrahzed dnd 

extracted wnh EtOAc Prep TLC (hexane-EtOAc 1 2) gave 12 
(20mg)and 13(50mg),aso1ls ‘H NMR(CDC’I,) 0 189(3H d, I 

=6 3 Hz, H,-IO), 1 9 (2H. m H,-2). 2 08 (3H. 5, AL). 2 71 (2H. 1,~. 

H,-4), 340(1H. hr. OH-3).422(IH, tn H-3) 426(2H. m. HI-l). 

606(1H, hrd,J= 15 6. H-6),620(IH.m. H-8). 6 25(lH m, H-9). 

and 7 18 (.l.H. 111.. H-7). 

(S~-l--nlar~etnul-6~8EErlec~~~en-5-o~, 13 011 MS WI:: 268 

CM] +,~50,176,120,91~60,43,‘HNMR(CDCl,~h 189(3H.d. I 

=h 3 Hz. H,-l.tl)_ 19 (XI_ nt H,-21. 208 and 2 06 t.6H. <.. 2Ac), 

278~i292(2H,mH2-41,4 13(2H,m.H,-l).535(1H m.H-3). 
606(1H.hrd.J=156Hz,H-6).620(1H m,H-8),675(IH,nl.H- 

9). and 7 16 (I H, m, H-7) 

(S)-1,3-Dthydrosy-drtan-5-one. 14 Decanol 11 (300 mg) wdb 

dissolved m EtOAc (25 ml) and hydrogenated m the prc\ence of 
Pd 10%-C (30 mg) at 20 psi for 24 hr Flltrdtlon dnd evdpn of 

solvent gave 14[8] ds do 011 (200 mg) [~]n+ 26 (CHCI, c 2 6). 
‘H NMR- (CD&) 6tl X9 (3H. 1. .I :m 6 7 Hz H,-IO). I 3 (4H. m, 

HZ-8 and H,-9) I 57 (2H, m, H,-7). I 68 (2H ,n. HI-2) 2 44 (2H. 

d, J = 7 4 Hz, H,-6) 2 63 (I H. dd. .I = I7 2 and 7 6 Hz, H-4A), 2 60 

(IH,dd+.Z=172and46,H-4B)+360and4OOt2H.h~.OH-l and 

OH-3), 3 79 (2H, m, HZ-l), dnd 430 (lH, m. H-3). I’(_ (CDCI,) 
6 I? 91 (.!& C-l@, “43 (.t.,C-9), 23 IO (.I.< C-7), 31 3 1. (t< C-X),, 38 05 

(t,C-2),43 64 (r,C-61-49 30 (t_C-4),hO44 (t,C-I)+6703 td,C-3). 

and 212 07 (5, C-5) 
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