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1. Introduction and'H coupling constant dafaSequencing of the

The emergence of wide-spread antimicrobiaP- 9ladioli BCC0238 genome led to identification

resistanace in pathogenic microoganisms represerffs the trans-acyltransferase modular polyketide
a major global health threhiTo combat this, new Synthase = (PKS) responsible for gladiolin
antimicrobials that overcome resistance to currerSSEmMbIY. Sequence analysis of the ketoreductase
drugs are urgently needed. Most antimicrobials ifKR) domains in this PKS allowed the absolute
clinical use are natural products originating fromfonfigurations of the stereogenic centres in the C-

Gram-positive  Actinobacteria and _ filamentousi® C-33 portion of gladiolinl to be predicted.
fungi, or semi-synthetic derivativés.Screening These predictions independently confirmed the

such organisms for antimicrobial activity frequgntl NMR-based relative stereochemical assignment of

results in the rediscovery of known compounds. If€ C-1 to C-31 portion of gladiolifi. However,
recent years, Gram-negative bacteria have becorff} configuration of the C-35 stereogenic centre in
increasingly recognised as underexplored producefdiolin 1, which appears to arise from the action
of antibiotics and other bioactive natural proddcts ©f @n enoyl reductase domain in the PKS of
We are pursuing a programme of natural produandgtermlned stereospeciffty, remains to be
discovery in theBurkholderia cepacia complex €lucidated.
(BCC)? a group of opportunisitic Gram-negative :
pathogens that freqeuntly infect the lungs of cysti
fibrosis patients.

In 2017, we reported the discovery of the novel
macrolide antibiotic gladiolil from Burkholderia

of a boy suffering from cyctic fibrosis (Figure ). 7
Gladiolin 1 has promising activity against isoniazid oMe  OH
and b”fampi‘:i” geSiSfa”t s C””ica'h biso'ates O s a5 oo o S sollioaun ressacvay. 1 S
Mycobacterium tuberculosis™ It inhibits RNA ’ ' o ‘ :
p(gqymerasé1 the same target as rifampicin, which is Here.we rgport ste(eqselectlve synthesisyot

) ’ ’ .~and anti-configured mimics of the C-30 to C-38
widely used for the treatment of tuberculosis

Rifampicin is becoming increasinaly ineffecti portion of the gladiolin C-21 side chain.
fampicin 1S becoming Increasingly inetiec IVeComparison of HSQC NMR data for the mimics

due to resistance-conferring mutations- in RN'Aélnd the natural product allowed the C-35
polymerase. However, the binding sites for

rifampicin and gladiolinl appear to be distinct, stereochemlstry of glédIOImto be assigned.
because mutations in RNA polymerase that confeét Results and discussion

rifampicin resistance do not appear to significantl We envisaged synthesising the C-30 to C-38
affect the activity of gladiolif.Moreover, gladiolin mimics 3 and 4 of the gladiolin C-21 side chain
1 shows low activity towards mamalian cell ”nes(with anti and syn relative configurations) via

andhno tc(l)xlldty was observed in @alleria wax  cataivtic asymmetric allylation of theS3and R
moth model. isomers oftert-butyldimethylsilyl (TBS)-protected

The macrolide core of gladiolid is similar to 3-methvl-6-hvdroxvhexanal and 6. respectivel
that of etnangie (Figure 1), an antibiotic isolated (Scherge 1)'y xyhexanak ’ pectvely

from Sorangium cellulosum that is also active R = Mo on
against Mycobacteria.However, the structures of R, NUNOTBS S MOH
the C-21 side chains of gladiolinand etnangie P ~ 30
differ markedly. The C-24 to C-35 portion of the A\ ~_otes
etangier? side chain contains a conjugated hexaenes ®!=we &=+
that is highly unstablg The corresponding C-24 to  °® """ ] :
C-31 region of the gladiolid side chain does not R OB T Syt
suffer such stability problems due to its shorter RE = Me
Iength and hlgher degree of saturaﬁon. Scheme 1: Route envisaged for synthesis of the C-30 to C-38 mimics 3 (anti)

and 4 (syn) of the gladiolin C-21 side chain via asymmetric allylation of 5 / 6.

The relative stereochemistry of the C-1 to C-31

portion of gladiolin1 was initially assigned by  Byrkeet al. have reported a five step synthesis of
NMR spectoscopy using a combination of NOESY;1dehydes from (R)-citronellol 8 and we postulated



that aldehyde5 could be prepared from(S)-

3
diasteromers (Scheme 3). Mosher’s ester analysis

citronellol 7 via the same roufeThus, acetylation confirmed that the the newly created stereogenic

of (9§-citronellol 7,

alcohol 9, which was converted to

followed by ozonolytic centre in the major diastereomer 1§ is also S
cleavage employing a reductive work up gaveonfigured

(see  supplementary  material).

the Elaboration ofl6 to 4, via intermediateg8, 20 and

corresponding TBS ethell (Scheme 2). Based- 22, was accomplished using the same sequence of
catalysed transesterification removed the acetykactions as that employed for the conversiohSof

group from11 and the resulting alcohd3 was

oxidised to the corresponding aldehyal¢Scheme

2). Starting from(R)-citronellol 8, aldehyde6 was
prepared using analogous procedures
intermediate40, 12 and14 (Scheme 2§.

HO R'R2 AcO R'R? AcO R'R2
M 1. Ac0 K)\\\/\/OH TBSCI K)\\\/\/OTBS
pyridine Im
jAlaiing - -
203 Ri-Me R2=H: 9 (68%)

1_ 2 _
R'=Me RZ=H:7 g
R'=H, R? = Me: 10 (42%)

R'=H,R?=Me: 8

R"=Me, R?=H: 11 (96%)
R'=H, R? = Me: 12 (86%)

Ho R1 R2 O R1 R2
KaCOs d chicor I N
MeOH OTBS  5MsO. W oTes

EtN
R' = Me, R2 = H: 13 (78%) s

R'=H, R?= Me: 14 (87%)

R"=Me, R2=H: 5 (89%)
R'=H, R? = Me: 6 (85%)

Scheme 2: Synthesis of aldehydes 5 and 6 from (S)-citronellol 7 and (R)-
citronellol 8, respectively, following the route reported by Burke et al®

to 3 (Scheme 3).
The signals due to C-34, C-35, C-36, C-37 and
the C-35 methyl group, and their associated

viaydrogen atoms, in the HSQC NMR spectrum of

gladiolin 1 all have essentially identical chemical
shifts to the corresponding signals in syntheti8QC-
to C-38 mimic3 (Figure 1). In contrast, the signals
in the HSQC spectrum of gladiolin due to C-34, C-
35, C-36 and the C-35 methyl group, and their
associated hydrogen atoms, are all significantly
shifted relative to thesyn-configured mimic 4
(Figure 1). We thus assign thanti relative
configuration to the C-33 hydroxyl group and the
C-35 methyl group of gladiolin.

Reaction of aldehyd® with allytributyltin in the
presence of a catalytiSEBINAP.Ag(l) complex,
under the conditions reported by Yamamoto an - =
coworkers’ vyielded allylic alcohol15 as a 9:1
mixture of diasteromers (Scheme 3). To confirn

gladiolin / syn-mimic

T
F1 [ppm]

>

the absolute configuration of the newly createc .
stereogenic centre in the major diastereoniér, TP
was separately coupled witfS and (R)-a- = =
methoxy-trifluorophenylacetic acfti.Analysis of ® @ @

the resulting Mosher's esters usingd NMR
spectroscopy confirmed that this stereogenic cent - - -
iIs Sconfigured (see supplementary material) [giadoinsanimimec

Acetylation of15 gave 17, which was deprotected
to yield 19. Oxidation of this alcohol gave the v
corresponding carboxylic acid1, which was = e
saponified to give& (Scheme 3).

0O R! \RZ CH,=CHCH,SnBuj3 HQ R? \R2 35

1 (o)

| 37 o) L
: otes  (S-BINAP otes A0 =, s e D, 9 8
=z idi & & > 36
H AgOTf pyridine & S ©
R'=Me, R2=H: 5§ R"=Me, R? = H: 15 (46%)
R'=H, R?=Me: 6 R'=H, R? = Me: 16 (48%) Lo
® ® 34 N
AcO R!R? AcO R!R? )
7 OT8S  pcoH OF 1ex
L Ll JUELAS
R'=Me, RZ= H: 17 (51%) R'=Me, R2=H: 18 (90%) 2 O*One 2 = 1= i r2toem
R"=H, R? = Me: 18 (73%) R"=H, R2= Me: 20 (83%)
Figure 1: Comparison of HSQC spectra for gladiolir{blue) withsyn-configured C-30
AcO R!R2 HO R!R2 to C-38 mimic4 (red, top panel) ananti-configured C-30 to C-38 mimi8 (red, bottom
_ X -’ OH ) - X J OH panel). Relevant signals due to carbon atoms afigia and their associated hydrogen
_LioH atoms are labelled with blue numbers.
0 0
R'=Me, R2= H: 21 (60%) R'=Me, R2= H: 3 (61%) 3. Conclusion

R"=H, R? = Me: 22 (50%) R'=H, R2= Me: 4 (66%)
Stereocontrolled syntheses @&n and anti-
: _ ) > cha configured mimics of the C-30 to C-38 fragment of
Reaction of aldehydé with allytributyltin in the  gja4iolin have been accomplished in 11 steps from
presence of a catalyticSkBINAP.Ag(l) complex (R). and ©-citronellol, respectively. Comparison

Scheme 3: Asymmetric allylation of aldehydes § and 6 and converison of the
products to C-30 to C-38 mimics 3 and 4 of the gladiolin C-21 side chain.
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mimics and gladiolin led us to conclude that thend the resulting mixture was stirred for 10 misute

C-33 hydroxyl and C-35 methny groups have el [00M, (emperatie, retbuydmeiyy
anti relative configuration in the natural product. Cportion and stirring was continued at room

33 of gladiolin has previously been assignedRhe temperature overnight. Diethyl ether (20 mL) and
absolute configuration on the basis of the predictewater (20 mL) were added. The organics were

ifici in i d and washed with water (20 mL), brine
stereospecificity of the KR domain in module 2 of3$parate . _
the PKS responsible for its assembly. We thu 20 mlL), then dried (MgSf) and concentratedh

> adsSS _ acuo. The crude mixture was purified by flash
propose that C-35 of gladiolin iSconfigured, column chromatography (diethyl ether: petroleum
implying that the enoyl

reductase domainether, 1:9) to givell as a colourless oil (6.10 g,
responsible for creation of this stereogenic centr

G%r)]. h l(R)-G-((tertilZ)ut%/{dénélethylsg)élg/o)xy)-&
. . : ethyl-hexyl acetate : , 0) was
(in module 1 of the PKS) delivers hydride 1:romsynth)ésize(?l/fronlo using the samegprocedure.
NAD(P)H to there face of its3-methyla, (- 4 NMR (500 MHz, CDGJ) &: 4.13-4.05 (m, 2H,
unsaturated thioester substrate. CH,COCH), 3.59 (t, J = 6.5 Hz, 2H, GBSi),
2.04 (s, 3H, COCh, 1.69-1.10 (m, 7H,
. . CH,CH(CHs)CH.CHy), 0.91 (d, J = 6.5 Hz, 3H,
4. Experimental section CH(CHg), 0.89 (s, 9H, OSl(CH3():(CLI3)T3), 0.04 (%,
4.1 (S)-6-hydroxy-3-methylhexyl acetate 9 S11.2020 9o 01 O nd 112018 for 13
To (S-citronellol 7 (5.0 g, 32.00 mmol) in CisH303Si(Na) requires 311.2013. These data
dichloromethane (DCM) (30 mL) was addedmatch those reported éjrewousl faR)-{6-((tert-
pyridine (3.36 mL, 42.00 mmol) under an argorbut(yld|methyI-SIIyI)oxy)- -methyl-hexyl acetate
atmosphere. The reaction mixture was cooled to -11P.
°C. Acetic anhydride (3.62 mL, 38.00 mmol) was
added drop-wise and the solution was left to warm
to room temperature over 16 hours. The reaction 4.3 (S)-6-((tert-butyldimethylsilyl)oxy)-3-
mixture was diluted with DCM, and washed withmethylhexan-1-ol 13
NaHCQ; (10 mL), 1 M HCI (10 mL) and brine (10

mL). The organics were dried (Mg0O and
concentratedn vacuo and the resulting product was
dissolved in DCM (20 mL) then cooled to -78 °C.
Ozone was bubbled through the resulting solutio
until it dlsglayed a blue colour. Compressed ai
then bubbled through the solution until the
colour disaé) eared. The solution was warmed to
°C and diluted methanol (40 mL). Sodium
borohydride (4.77 g, 0.126 mol) was a
cautiously in small portions and the mixture wa
left to stir for 90 minutes. DCM and water was the
added, the organic layer was separated,
washed with brine (20 mL), dried (Mg%Qand
concentratedin vacuo. The crude product was
purified by flash column chromatography fethyl
acetate: diethyl ether, 2:1) to gi%eas a colourless
oil (3.80 g, 68%). R)-6-hydroxy-3-methylhexyl
acetatelO (1.40 g, 42%) was synthesized fr@R)-
citronellol 8 using the same procedure.

B

H),

'H NMR (500 MHz, CDCY) §: 4.15-4.05
CHCO(CH)), 3.63 (t, J = 6.5 Hz, 2H, C

2.04 (s, 3H, COCH), 1.70-1.36 and 1.25-1.17 (m,
7H, CHCH(CH;)CH,CH,), 0.93 (d, J = 6.5 Hz,
3H, CHCH(CHy)); HRMS (EST): Found 197.1147
for 9 and 197.1149 fol0, CoH1803(Na)" requires
197.1148. These data match those
g(r)egnously for R)-6-hydroxy-3-methylhexyl acetate

4.2 (9)-6-((tert-butyl dimethylsilyl)oxy)-3-
methylhexyl acetate 11

To 9 (3.80 g, 22.00 mmol) in dimethylformamide

(20 mL) was added imidazole (2.23 g, 33.00 mmol

the
Triethylamine (3.40 mL, 24.0 mmol) was added

Rirth

A mixture of 11 (6.10 g, 21 mmol) and potassium

carbonate (250 mg) In methanol (50 mL) was
stired at room temperature for 24 hours. The
Fpe_thanol was removeih vacuo and the resulting

esidue was partitioned between ethyl acetate and

Sb\ffjaéNater. The organics were separated, dried (MySO

d concentrateth vacuo. The crude product was
rified by flash column chromatography

S

ddedpetroleum ether: diethyl ether, 9:1) to gil&as a

olourless oil (4.04 g, 78%).(R)-6-((tert-
utyldimethylsilyl)oxy)-3-methylhexan-1-ol 14
48 g, 87%) was synthesized frdd using the

th s']!ime procedure.

'H NMR (500 MHz, CDCJ) &: 3.73-3.64 (m, 2H,
CH,OH), 3.59 (t, J = 6.5 Hz, 2H, CGBSI), 1.64-
1.12 (m, 7H, CHCH(CH;)CH,CH,), 0.91 (d, J =
6.5 Hz, 3H, CH(CH)), 0.89 (s, 9H, OSI(Ch,
C(CHk)s), 0.05 (s, 6H, OSi(CH:C(CHs)z); HRMS
(EST): Found 269.1906 fod3 and 269.1907 for
14, Ci3H300,Si(Na) requires 269.1907. These data
match those reported previously de)(G-((t6ert-
butyldimethylsilyl)oxy)-3-methylhexan-1-di.

4.4 (9)-6-((tert-butyldimethylsilylJoxy)-3-

reporte@ethylhexanal 5
To oxalyl chloride (0.697 mL, 8.12 mmol) in DCM

15 mL) at -78 °C was added dimethyl sulphoxide
1.15 mL, 16.0 mmol) drop-wise and the resulting

E

solution was stirred for 20 minutes. Alcoht8

(1.00 g, 4.06 mmol) in DCM (5 mL) was added and
solution was stirred for 45 minutes.

-wise and the reaction mixture was stirredafor
er 15 minutes before being allowed to warm to



room temperature. Water (20 mL) was added, and (4S

the or

DCM ?
brine (20 mL), dried (MgS€) and concentratemh
vacuo. The crude product was purified by f
column chromatography (petroleum ether: dieth
ether, 1:1) to giveb as a colourless oil (885 mg,
89%). R)-6-((tert-butyldimethylsilyl)oxy)-3-

methylhex-anab (840 mg, 85%) was synthesize
from 14 using the same procedure.

'H NMR (500 MHz, CDGC}) &: 9.76-9.75 (m, 1H,
CHOCH,), 3.59 (t, J = 6.5 Hz, 2H, GBSI), 2.43-
2.38 (ddd, J = 1.5, 5.5, 7.0 Hz,  1H, CHOgH
2.26-2.21 (ddd, J 2.5, 8.0, 10.0 Hz, 1H
CHOCH,), 2.10-2.04 (m, 1H, CHZH(CI—[;)CHZZ,
1.60-1.46 (m, 2H, CHCH,CH,0Si), 1.41-1.34 (m,
1H, CHCH,CH,OSi), 1.31-1.23 (m, 1H,
CH,CH,CH,OSi), 0.98 (d, J 6.5 Hz, 3H,
CH(CH)), 0.89 (s, 9H, OSi(ChJ, C(CHg)3), 0.04
&s, 6H, OSi(CH), C(CHs)3); HRMS (EST): Found:
67.1751 for 5 and 267.1749 for 6,

C13H260.Si(Na) requires 267.1751. These datagﬂ

matched thosed reported previously ﬂa)—@-((tert-
butyldimethylsilyl)oxy)-3-methylhexan-&.

45 (4S, 69-9-((tert-butyldimethylsilyl)oxy)-6-
methylnon-1-en-4-ol 15

Silver triflate (32.0 mg, 0.12 mmol) an(b)-

flashS
v

gthat 't

5
6R-9-(tert-butyldimethylsily)ox)-6-

anic layer was separated and extracted usingthylnon-1-en-4-ol
2 x 20 mL). The organics were washed with

The same procedure as that employed for the
nthesis ofl5 was used starting from aldehyfle

is yielded16 as a colorless oil (170 mg, 48 %).
osher’s ester analysis showed that this matesial i
an approximately 9:1 mixture of diastereomers and
e newly created stereogenic centre in the
major  diastereomer is S-configured (see
supplememtary material).

'H NMR (500 MHz, CDCJ) 5: 5.87-5.79 (m, 1H,
H,C=CHCH,), 5.15-5.12 (m, 2H, bC=CHCH),
3.77-3.72 (m, 1H, C=CHCHCH(OH)), 3.61-
3.58 (t, J = 7.0 Hz, CHDSI(CHy),(CHs)s, 2.32-2.25

(m, 1H, HC=CHCHH), 2.17-2.08 (m, 1H,
H,C=CHCHH), 1.68-1.60 (m, 1H,
CH(OH)CHCH(CHs)),  1.53-1.45 (m, 2H),
CH,CH(CH;)CHy)), ~ 1.44-1.38  (m,  2H.
CﬂzCHzOSI(CHg)z(CHg)g), 1.39-1.31 (m, 1H,
CHEOH CHCH(CHz)), 1.16-1.09 (m, 1H,
OH)CHCH(CHs), 0.93 (d, J = 6.5 Hz, 3H,
2CH(CH)CHy), 0.89 (s, 9H, QSi(Ch(CHs)),
0.05 (s, 6H, OSI(CH»(CHs)s); °C NMR (125

MHz, CDCk) &: 135.0, 118.4, 68.8, 63.7, 44.5,
42.3, 32.6, 30.2, 29.5, 26.1, 20.5, 18.5, -5.1; HRM
%gﬁ :2 2Fgund 309.2226: {gH340,Si(Na) requires

BINAP (77.0 mg, 0.12 mmol) were added to THF 4.6 (4S69)-9-((tert-butyldimethylsilyl)oxy)-6-
(3 mL) under an argon atmosphere at roonmethylnon-1-en-4-yl acetate 17

temperature. Aldehyde (260 mg, 1.23 mmol) was

added and the resulting mixture was stirred for 1

minutes. After cooling to -20 °C, allytributyl
stannane (0.76 mL, 2.46 mmol) was added dro
wise and the mixture was stirred at -20 °C for

hours. Water was added and the organics we
separated, extracted using THF (2x 5 mL), drie

(MgSQy) and concentratedn vacuo. The crude
product was purified by flash  column
chromatography using a potassium carbonate: sili

(1:9) stationary phase, eluting with diethyl ether

petroleum ether (1:9), to givib as a colorless oil

(162 mg, 46%). Mosher’'s ester analysis showe

that this material is an approximately 9:1 mixtafe
diastereomers and that the newly
stereogenic centre in the major diastereomes- is
configured (see supplememtary material).

'H NMR (500 MHz, CDC}) &: 5.87-5.79 (m, 1H,
H,C=CHCH), 5.15 (d, J 13.0 Hz, 2H,
H>C=CHCH), 3.78-3.72 (m, 1H, CH(OH)), 3.59 (t,
J = 6.5 Hz, 2H, CHDSi), 2.30-2.25 (m, 1H,
H,C=CHCHH), 2.17-2.11 (m, 1H, &=CHCHH),
1.73-1.61 (m, 1H, CHCH(CH:)CH,), 1.52-1.46

(m, 2H, CH(CH)CH,CH,),1.36-1.28 (m, 2H,
CH(OH)CH), 1.22-1.16 (m, 2H;
CH(CHs)CH.CH,), 0.92 (d, J = 6.5 Hz, 3H,

CH(CHzs), 0.89 (s, 9H, OSIi(CH.C(CHs)s, 0.05 (s,
6H, OSI(CH)(CH3); ~°C NMR (125 MHz, CD

6. 135.0, 118.3, 68.5, 63.7, 44.4, 42.9, 33.9, 30.
29.2, 26.1, 19.4, 13.9, -5.1; HRMS (BESIFound
309.2221; GeH340,Si(Na) requires 309.2220.

To 15 (120 mg, 0.42 mmol) in DCM (3 mL) was
8(1ded pyridine (44.4L, 0.55 mmol). The resulting
nixture was stirred at room temperature for 5
inutes, then cooled to -10 °C. Acetic anhydride
8.0 uL, 0.53 mmol) was added and the mixture
as stirred at room temperature for 16 hours. DCM
3 mL) was added and the resulting solution was
washed with NaHC® (5 mL) and brine (5 mL),
en dried (MgS@) and concentrateich vacuo. The
ude product was Furified by flash column
chromatography (ethyl acetate: petroleum ether,
§:9) to givel7 as a colourless oil (70 mg, 51%).

IH NMR (500 MHz, CDCJ) &: 5.78-5.70 (m, 1H,

create@,C=CHCH,), 5.08-5.02 (m, 3H, fC=CHCH, and

CH,CH(O-COCH), 3.58 (t, J = 6.5 Hz, 2H, GH
OSi(CH).C(CHs)s, 2.29 (t, J = 6.5 Hz, 2H,
H,C=CHCH), 2.02 63, 3H, CH(O-COCY), 1.62

(ddd, J = 4.0, 55, 7.0 Hz, 1H,
CH,CH(OCOCH)CHH), 1.51-1.44 (m, 2H,
CH.CH(CHs)CH,CHp), . 1.37-1.31 (m, 1H,
CH(CH)CHHCH,), ~ 1.30-1.27  (m,  1H.
CH(CH)CH.CH,),  1.26-122  (m, 1H,
CH.CH(OCOCH)CHH), 1.19-1.13  (m, 1H,

CH(CHs)CHHCH,), 0.89 (s, 12H, CH{(CHCH,
and _ OSI(CH),C(CH)s, 005 (s, _ 6H,
OSi(CHy),C(CHa)s: ©°C NMR (125 MHz, CDG))
8: 170.9, 133.9, 117.8, 71.4, 63.6, 41.2, 39.7, 33.7

0.4, 29.2, 275, 26.1, 21.4, 19.5, -5.2; HRMS
ES[’Q: Found2§51.2327, 1@43603S|§Na) requires
51.2326; §]p=” -0.40° € 0.12, CHC)).



6
(4S,6R)-9-((tert-butyldimethylsilyl)oxy)-6-
methylnon-1-en-4-yl acetate (14)

The same procedure as that employed for t

synthesis ofl7 was used starting from compound

14. This yielded18 as a colorless oil (100 mg,
73%).

'H NMR (500 MHz, CDCJ) &: 5.79-5.71 (m, 1H,
H,C=CHCH,), 5.08-4.98 (m, 3H, bfC=CHCH, and
CH,CH(CH;)CHy), 3.58-3.56 (m, 2H,
CH,OSI(CH;)2(CH3)3), 2.35-2.29 (m, 1H,
H,C=CHCHH), 2.29-2.22 (m, 1H, }€=CHCHH),
2.02 (s, 3H, CHCH(OCOCH)CH,), 1.52-1.40 (m,
4H, CtbC_HzCHzOSI(CHg)z(CHg)e, and
CH,CH,CH,OSi(CH;)»(CH3), 1.40-1.29 (m, 1H,
CH(OH)CHH), 1.15-1.08 (m, 1H, CH(OH)CHH),
0.91 (d, J = 5.5 Hz, 3H, CH(G)}CH>), 0.89 (s, 9H,
QSi(CHs)2(CHg)s), 0.04 (s, 6H, OSi(Ch(CHa);

C NMR (125 MHz, CDd) &: 170.8, 133.9,
117.8, 71.9, 63.7, 41.2, 39.0, 32.8, 30.2, 29.61,26
21.4, 20.1, 185, -5.1; HRMS (E®l Found
351,2334, @H3c03Si(Na) requires ~351.2337;
[o]p” +4.20 € 0.18, CHCY)).

4.7 (4S,69)-9-hydroxy-6-methylnon-1-en-4-yl
acetate 19

Compoundl?7 (70 mg, 0.21 mmol) was stirred at chromatography (ethy

Tetrahedron

CHZCﬂ(CI-L?CHZCQZCHZOH), 0.92 (d, J = 6.0 Hz,
3H, CH.CH(CH;s); °C NMR (125 MHz, CDGJ) é:
71.1, 133.8, 117.9, 71.7, 63.0, 41.3, 39.2, 32.17,
.0, 29.2, 21.4, 20.2; HRMS (E%I Found
237.1460, (1:2H2203§Na)+ requires 237.1461p]p
+20.6 € 0.09, CHCY).

14.8 (4S,6R)-6-acetoxy-4-methyl non-8-enoic acid

To 19 (41.0 mg, 0.19
dimethylsulphoxide (0.50 mL) was added
iodoxybenzoic acid (64.0 mg, 0.23 mmol). The
resulting mixture was stirred at room temperature
for 5 hours, then diluted with ethyl acetate (5 mL)
and filtered through celite. The solvent was
removed in vacuo and the crude product was
purified by flash column chromatography (diethyl
ether: petroleum ether, 2:1). The resulting aldehyd
was dissolved in dimethylformamide (1 mL),
Oxone (151 mg, 0.25 mmol) was added and the
solution was stirred at room temperature under an
argon atmosphere for 2 hours. Water (3 mL) was
added and the resulting mixture was extracted with
ethyl acetate (2 x 3 mL). The organic phase was
dried (MgSQ) and concentratedn vacuo. The
crude product was Furlfled by flash column

acetate: petroleum ether,

mmol) in

room temperature in a 3:1:1 mixture of acetic acid}:2) to give21 as a colorless oil (26.0 mg, 60%).

THF and HO (3 mL) for 16 hours. Saturated
NaHCQ; (5 mL) was added and the mixture wa
extracted using
phase was dried (MgSP and concentratedn
vacuo to yield 19 as a colorless oil (41 mg, 90%).

'H NMR (500 MHz, CDCJ) §: 5.78-5.70 (m, 1H,
H,C=CHCHb), 5.08-5.01 (m, 3H, bC=CHCH, and
CH,CH(OCOCH)), 3.63 (t, J = 6.60 Hz, 2H,
CH,OH), 2.29 (t, J = 6.20 Hz, 2H,,8=CHCHp),
2.03 (s, 3H, CH(OCOCYH, 1.66-1.62 (m, 1H,

CH(OCOCH)CHH),  1.62-1.60 (m, 2H.
CH.CH,CH,OH), =~ 151-1.46  (m,  1H.
CH.CH(CHs)CH,),  1.41-1.32 m,  1H,
CHHCH,CH,OH),  1.27-1.24 m.  1H,
CH(OCOCH)CHH), 1.23-1.19 (m, 1H.
CHHCH,CH,OH) 0.90 (d, J = 6.60 Hz, 3H,
CH,CH(CH)); *C NMR (125 MHz, CDCJ) s

'H NMR (500 MHz, CDCJ) §: 5.78-5.70 (m, 1H,

DCM (2 x 3 mL). The or anic'51-|20:CHCI-|2), 5.09-5.01 (m, 3H, BC=CHCH, and

CH,CH(OCOCH)), 243233 (m, 2H,
CH,COOH), 2.30-2.28 (m, 2H, #=CHCFp), 2.10

(s, 3H, CH(OCOCH), 1.68-1.63 (m, 1H,
CHHCH,COOH),  1.63-1.60  (m,  1H,
CH(OCOCI—&;CHH), 155-1.52 (m,  1H,
CH,CH(CHy)). 1.52-1.49 (m, 1H,
CHHCH,COOH), ~ 1.31-1.24  (m 1H,

CH(OCOCH)CHH), 0.92 (d, J = 6.0 Hz, 3H,
CH,CH(CHs) ; °C NMR (125 MHz, CDGJ) 3:
177.0, 171.0, 133.7, 118.0, 71.3, 40.8, 39.6, 32.2,
31.2, 29.0, 21.3, 19.0; HRMS (ESI Fougg
251.1254, @2H20048Na) requires 251.1254p]p

-46.4 € 0.06, CHC}

171.0, 133.9, 117.9, 71.4, 63.4, 41.1, 39.7, 33.5, (4S6R)-6-acetoxy-4-methylnon-8-enoic acid 22

30.2, 29.3, 21.4, 19.5; HRMS (EBI Found
237.1461, (1:2H2203SNa) requires 237.1461p]p
-22.7 €0.06, CHC}

20(436R)-9-hydroxy—6-methy| non-1-en-4-yl acetate

The same procedure as that employed for t An
synthesis ofl9 was used starting from comé)ounggH(OCOCH@) :
.0 mg

18. This yielded20 as a colorless oil (54
83%).

'H NMR (500 MHz, CDCJ) &: 5.79-5.70 (m, 1H,
H,C=CHCHb), 5.08-5.02 (m, 3H, bC=CHCH, and
CH,CH(OCOCH)CH,), 3.64-3.57 (m, 2H,
CH,CH,OH), 2.34-2.23 (m, 2H, }C=CHCH),
2.03 (s, 3H, CH(OCOCY, 1.65-1.13 (m, 7H,

The same procedure as that employed for the
s¥1r_1the_5|s oR1 was used starting from alcoh20.
This yielded22 as a colorless oil (26 mg, 50%).

'H NMR (500 MHz, CDCJ) &: 5.79-5.70 (m, 1H,

H,C=CH), 5.09-5.00 (m, 3H, #=CH and
CH,CH(OCOCH), 2/41-2.23° (m, 4H,
,C=CHCH, and CHCOOH), 2.03 (s, 3H,
F 1.79-172  (m, 1H,
CH,CH(CH;)CHH), 1.67-1.58 (m, 1H,
' CH(OCOCH)CHH), 1.58-150 (m, 1H,
CH,CH(CH), 1.45-1.39 (m, 1H,
CH,CH(CH;)CHH), ~ 1.33-1.31  (m,  1H,
CHEOCOCI—!@;CIEH, 0.94 (d, J = 6.5 Hz, 3H,
CH(CHs)CH,); “C NMR (125 MHz, CDGJ) &:
177.6, 170.9, 133.7, 118.0, 71.5, 40.8, 39.0, 31.3,
29.8, 29.2, 21.4, 19.7. HRMS (E®I Found
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251.1250, GHo004(Na)" requires 251.1254p]p>  177.9. 136.4, 117.3, 69.9, 45.0, 43.3, 32.5, 32.5,

+17.3° CO 06, CHCY). 30.3, 20.4; HRMS (ES): Found 209.1143,
CioH1803(Na)" requires 209.1148;a]p> +3.5° €
Aa 10 (4S,69)-6-hydroxy-4-methylnon-8-enoic 0.10, CHCY).
aci
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