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Abstract

Many fungal metabolites are salicylaldehyde comtginpolyketide natural products and are

often isolated from the fungus culture broth. Thesgabolites commonly exhibit phytotoxicity,



however, some compounds exerted other biologicalies including immunosuppressive
activity. We have developed a unified synthetiatetgy that provides easy accessett-
pyriculol, ent-epipyriculol, ent-dihydropyriculol, ent-epidihydropyriculol, sordariol, sordarial,

12-methoxy sordariol and agropyrenol.
I ntroduction

Certain organisms are essential in maintainingett@ogical environment; for instance, fungi
involve in decomposing dead wood/carbohydratesstiral materials, while leaving dead
animals to bacteria. Several fungi live in symlmotelations with plants, apparently the
adaptation of green plants to life on ldn@onversely, fungi attack plants and cause hugetts
the crops, and they are also known to produce s$mestific secondary metabolites with
structurally distinctive and in certain cases amgitbiological activities with a new mode of
action. A culture broth of the rice blast fungiricularia oryzae Cavara produced myriad
phytotoxic metabolites, and pyriculol)(is the one isolated first in 1969 (Figure’1)ater,
structurally similar to pyriculol, epipyriculoR},® dihydropyriculol g),* epidihydropyriculol 4)*
and pyriculone §)° were isolated from the same fungus. Constitutidgeamers (somewhat
varying the framework of pyriculol) such as pyriajariol (6),° dihydropyriculariol )’ and
pyricuol 8)® were isolated fromMagnaporthe grisea (Hebert) Barr (the perfect stage of
Pyricularia oryzae Cavara). In addition, monilidiol9§ and dechloromonilidiol 10) were
obtained in an attempt to isolate a self-growthhitbr from benomyl-ressistant strains of cherry
brown rot fungusMonilinia fructicola.” Sordariol (1) and sordarial 12) were isolated from
fungus Sordaria macrospadfaFurther,12 was also isolated from Gelasinospora heterosputa a
the absolute stereochemistry of it was determinedding Mosher’s methott. Recently, Kong

et. al isolated 12-methoxy sordaridB} along with four novel sordariol dimers from thense
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fungus (Figure 1), and these dimmers (bisorda#elS) exhibited potent ABTS radical cation
scavenging activities with 2-folds more potent titaa positive troloX? Thesyn diol compound,
agropyrenol 14) was isolated fromAscochyta agropyrina var. Nana (a fungal pathogen of
Elitrigia repens) and the absolute configurationivf{14) was determined as 3'R,4'R by using
Mosher’s methodf but very recently, this was a revised as 3°S,4/ 8ding bipheny! chiroptical

probes?

In fact these phytotoxic metabolites having sahtg¢hyde-type moiety is a common feature.
They were isolated often from fungus culture braia are trivially differ in structure. From the
activity standpoint, they are found to cause dagkrotic spots on rice leaves, a common
symptom of rice blast fungus and the most destrechlast disease of rice plant in Asian
countries? Pyriculol and epipyriculol inhibited significantgainst a spore germination bioassay
while dihydropyriculol and epidydropuriculol showed inhibition. However, dihydropyriculol
was found to prompt root elongation of rice seagih Monilidiol was active against
Staphylococcus aureus and also shown phytotoxicity to cherry leaves ijuicing dark necrotic
spots’ Sordariol was not phytotoxic towards rice rootat b induced browning on the rice
leavest®®and showed immunosuppressive activitigropyrenol {4) was tested for phytotoxic
activity,®® and its derivatives were examined for phytotoxémtimicrobial, and zootoxic
activities. The results provided an important ihssgabout the structure-activity relationship of
14.2% This group of salicylaldehyde-type polyketide nhetges having phytotoxic/growth
inhibitory activities as well as their potentialeuas novel natural herbicidésaturally attracted
research groups to develop synthetic routes from likBginning of pyriculol’'s discovery.
Watanabe group reported the first total synthelsmanilidiol (9) and dechloromonilidiol() in

a stereo-controlled fashidn.Afterwards, the same group reported the firstl tsyathesis and



absolute configuration of pyriculoll)**® followed by all four stereoisomers df including
epipyriculol ).*®° The synthesis of epipyriculol was accessed byatexl starting from methyl
L-tartrate, and this feat was achieved somewhatss humber of steps (17 steps versus 20
steps).’ Before this, Kiyot et. &f reported the first synthesis of pyricuol in an iemhversion
(rac-8),% and immediately thereafter asymmetric synthesiat trevealed the absolute
configuration of pyriculol ). The same grodp reported the first synthesis and absolute

configuration of pyriculariol §),*%?

subsequently the synthesis of both enantiomersyo€uol
(8) along with their plant growth inhibitory activity® The interest also aroused in biotechnology

groups to find the plausible biosynthesis and bitsstic intermediates including genome
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Figure 1. Salicylaldehyde-polyketide containing natural proid (-15) and synthetic targefs
4 and11-14.

Almost a decade after the isolation of pyriculd), (2-methoxy-6-(3,4-dihydroxy-hepta-1,5-
denyl)benzyl alcohol1b, andytriol) was isolated from static culture of thegusAspergillus

variecolor.? It is structurally very similar to dihydropyricul@3) and the presence of additional
phenolic methyl ether in the salicylaldehyde moistthe only difference. In 2002, varitriol and
varioxirane were isolated from fungé&snericella variecolor, interestingly it was proposed that
15 could be a biosynthetic precursor for these nhtpraducts’?> From the same fungus,
varioxiranols A-G were isolated recently and somiehem found to exert inhibitory effects

against lipid accumulation at a dose of 10 ftM.

Because of our interest in the total synthesisi@ddiive natural product$,we have developed a
synthetic strategy to varitriol and varioxyrane dzhon the proposed biosynthetic pathway
commencing from Sharpless kinetic resolution (SKR)a-hydroxy ester (£)t8.%* In this
approach, the epoxide obtained during the SKR wsesl un the synthesis of varitriol and
varioxirane, and the unreacted allylic alcoholi®)was utilized in the synthesis of enantiomer
of andytriol ent-15) as shown in figure 2A¥ After our synthesis, Gracza et al. reported tfst fi

total synthesis of natural andytrid5) from 2,30-isopropylidene-ribose
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Figure 2. Synthetic plan foenantiomer of dihydropyriculol ént-3) from ent-E)-andytriol 15

(unsuccessful) and frod® and17 (successful)

Given interest with these natural products, we saped that the cleavage of phenolic methyl
ether bond present in andytrith could provide dihydropyriculol3) and in the similar fashion
transformations would allow us to achieve othercgkdldehyde-polyketide natural products of
this class. However, our attempts in demethylapingnolic methyl ether @ant-15 under various
reaction conditions failed to produce the desimahdformation, thwarting the accessdu-
dihydropyriculol ent-3) from this approach (Figure 2A). This could beihtited to the binding
of hydroxyl groups (allylic and benzylic presentl) with demethylating agent such as BBr
resulted in a complex mixture. Then, we had to eklmn revising the strategy and have
contemplated replacing OMe group with an easilyaesble acetyl as &-protecting group.
This can be taken off along with the other acetglug (benzyl acetate), eluding the additional
deprotection step. Therefore the coupling of arnetagment19 with ketophosphonaté7
(derived from 18 using (-)-DIPT in SKR), would provide compourZD and subsequent

deacetylation should result in teet-dihydropyriculol ent-3) as shown in Figure 2B. Herein, we
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report the synthesis of enantiomersled and natural podes dfl-14 by developing a novel
strategy which is versatile and flexible in prowigimost of these salicylaldehyde-polyketide

natural products of choice.
Results and Discussion

Accordingly, the acetyl group protected aromatiaginent19 was commenced from the

commercially available 2,3-dimethylphenol (R = Hhish was subjected to acetylation with
Ac,0 to give2l in near quantitative yield (Scheme?%)Then, two step reaction sequence of
bromination/acetylation provided the compout®in 57% yield®” Subsequently, compouri®

was coupled with ketophosphondaiéto obtain an advanced intermedidfin 82% yield.

OR OAc
Me  1.NBS, AIBN QA
CCM, reflux, 6-8 h OAc 17, KHMDS |
M 2. NaOAc, AcOH THF, -78 °C

Ac,O EtN - reflux 36 h, 3 N HCI CHO 82%
CH,Cl,, R =H 57% (over two steps) 19

0°C, 99% 21:R=Ac

Scheme 1. Synthesis 09 and22

Having synthesized the intermedi@&2 the stage was set to convert it to the targeeoubés,
shown in Schemes 2 and 3. Based on our previoustsf¥ the freea-hydroxy ketone23
(obtained fron22 under silyl deprotection condition) was subjedieduperhydride reduction to
furnish theanti-diol product20 in 74% yield and 93:07 dr. Subsequently, treatnoér0 with
LAH cleaved both acetyls groups, obtaining theapéted enantiomer of dihydropyriculant-
3) in 64% vyield. Then, compoun22 was subjected to NaBHeduction forsyn-selectivity,

affording 24 in 93% vyield and 87:13 dr. Then, deprotection BfSTin 24 using HF.py followed



by acetyl groups deprotection (85) using LAH resulted in enantiomer of epidihydraputol

(ent-4) in 78% vyield (two steps).

OAc OAc OAc

OAc  HF.Py, THF OAc  LiEtsBH, Et,0
Py, =R Py

-78 °C, 74%

0 °C-rt, 85%
?TBS (?DH dr 93:07
Z Me Me
o 22 O 23 OH 29
NaBH,, CeCl .
OAc MeOH, -50 °C. LAR 10 °C-rt
' : H THF | 64%
Ac y93%, dr 87:13 OH 0
LAH, THF
0 °C-rt, 88%
Y Me
?Sify OH . Me Me
0°C 24:R=TBS OH OH
89% 25:R=H ent-epidihydropyriculol (ent-4)  ent-dihydropyriculol (ent-3)

Scheme 2. Synthesis of enantiomer of epihydropyriculoént¢3) and enantiomer of

dihydropyriculol ent-4)

Next, in order to obtaiment-pyriculol (ent-1) andent-epipyriculol Ent-2), concealing of allylic
alcohols in20 and25 was necessary to perform oxidation on benzyl atdhn this direction,
acetonide protection was found to be suitable efbeg,26 was prepared from reactir2 with
2,2-DMP in the presence of catalytic amount of PTS&heme 3). Then, acetyl groups were
removed under LAH reduction, obtaini2g in a yield of 82%. Benzylic oxidation &7 with
MnO, provided the corresponding aromatic aldehg8eand subsequent acidic treatment with 1
N HCI furnished the desired product, enantiomepyiculol (ent-1) in 73% vyield (two steps).
Following the same sequence of reactions, enanti@hepipyriculol ent-2) in 48% overall

yield was achieved fror@5, via 29-31 as shown in Scheme 3.
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LAH, THF 26:R=Ac 28
0°C, 82% 27:R=H
OAc MnO, CHO 1NHCI
OAc PzT,é-ADnTAEF CH,Cl, THF
LA A NLLLLING r, 92% 77%

OH 0°C,77%
N

OH
LAH, THF[— 29:R=Ac 31 ent-epipyriculol (ent-2)
0°C, 88% 30:R=H

Scheme 3. Synthesis of enatiomer of pyricul@n{-1) and enantiomer of epipyriculol
(ent-2)

After achieving the synthesis of pyriculol seriage consider the synthesis of sodariol,
sordarial and agropyrenol. These natural produatsldc be accessed from the
intermediate32 following the similar sequence of reactions memtid above. The
intermediate32 would be obtained from a simple ketophospho@&téhat in turn can be

derived from the easily available (-)-methylactate (Figure 3).

Q\ OMe QAc me--es » trans-sordariol (11)
Me = '
\OMe C Ohc ---~:.- ------» frans-sordarial (12)
TBSC 33 OTBDMS !
U mee--- » agropyrenol (14)
32 Me
(-)-Methyl L-lactate O

Figure 3. Synthetic plan fol1, 12, and14



In this direction, methyl-lactate was converted to keto-phosphorddtéy following the
literature procedure (Scheme?®)Reacting keto-phosphona®8 with aromatic aldehyde
19 afforded the advanced intermedi@2 in 84% vyield, setting the stage to access the
desired molecules. Reaction 8 with HF.py resulted ir84 that was subjected to super
hydride reduction to furnish the anticipatauti-diol product35 in 63% yield and 86:14
dr. Subsequently, compour3® was treated with DIBAL-H to yieldrans-sordariol (1)

in 74% vyield. In order to achieve compoui®| both hydroxyls of35 were protected as
TBS ether to obtaiB6 in 96% yield. Treatment of diacetyl compougiwith DIBAL-H
resulted in the free benzylic alcoh87 which upon MnQ@ oxidation afforded the
corresponding aldehyd®8 in 61% vyield (two steps). Removal of both silylogps
present in th&8 with HF.py furnished the desired natural produens-sordarial 42) in
71% yield. Next, compoun®& was subjected to NaBHeduction to provideyn-diol 39
(dr 91:09) which upon further silylation affordednocpound40 in 78% vyield (two steps).
Subsequent DIBAL-H reduction o4O provided acetyl free compoundl that upon
benzylic oxidation afforded2 (55% yield in two steps). Finally, removal of bathyl
groups delivered the agropyrendH) in 72% vyield. The specific rotation of synthetic
agropyrenol [0]%*p: -43.0 (c 0.39, MeOH)) is resembled with the naltwne([a]*s: -47.0 (c

0.5, MeOH)), supporting the revised absolute canfition reported recentfy?
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96% | rt, 81% OTBS

Y Me
OTBS ™
DIBAL-H, THF [ 36: R = Ac 03 S t R
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OAc
NaBH
CeC|34 OAC DIBAL-H Mn02
32 MeOH THF,0°C OTBS CH20I2, rt
0°C, 90% | OTBS  63% 88%
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TBSOTf Me o s
B
26-utdine _30°2'_ HFPy _ 42:R= 188
CHClp, 0°C| (™40 R= THF, 0 ' C _
87% 40:R=TBS 12 h. 72% agropyrenol:

R=H(14)

Scheme 4. Synthesis ofrans-sordariol (1), trans-sordarial {2), and agropyrenolld)

Initially, we have isolated benzylmethyl ether @ning product when attempted for
deacetylation 020/24 using KCO; in MeOH. Earlier, a similar transformation was eh®d in

the literature, obtaining 3-(hydroxymethyl)-2-(mextymethyl)phenol from (3-acetoxy-1,2-
phenylene)bis(methylene) diacetate in an attemptsdponify acetate groups in aqueous

methanol:®® Interestingly, this unexpected result became fgmit in this context as one of
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these natural products, 12-methoxy sordarid),( exists with benzyl methyl eth&.Indeed,
reacting35 with K,COz; in MeOH furnished 12-methoxy sordaridj in 71% yield (Scheme 5).
Alternatively, this was also achieved by reacti3g) with K,CO; in MeOH to get43 and
subsequent silyl groups deprotection, obtained &#hoxy sordariol13) in 60% yield (over two

steps). The spectral data of the synthetic onenieles with data of the natural products.

AC K,CO; ?SFPV Me ch:o3
MeOH
OH oo 9% OTBS 76% OTBS

43 OTBS OTBS
12-methoxy sordarlol 13)

Scheme 5. Synthesis of 12-methoxy sordaridBj
Conclusions

We have accomplished the total synthesis @ft-pyriculol, ent-epipyriculol, ent-
dihydropyriculol, ent-epidihydropyriculol, sordariol, sordarial, 12-mexy sordariol and
agropyrenol from a unified approach. The total bgsis of agropyrenol supported the revised
absolute configuration of this molecule. The systh@®f suitably protected aromatic fragméaat
facilitated the synthesis of these salicylaldehymmtaining polyketide natural products of
choice. Coupling of this intermediate with apprapgi ketophosphonate and further necessary
transformations can provide several natural pradactd their analogs for activity screening,

which is underway in our laboratory.

Experimental Procedures:
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2,3-Dimethylphenyl acetate (21):°® To a solution of 2,3-dimethylphenol (50 g, 0.409I)in
CH.Cl, (120 mL) at 0 °C was added;Ht(114 mL, 0.819 mol) followed by dropwise additioh
Ac,0 (58 mL, 0.6135 mol). After completion of the réan in 10 min (monitored by TLC), ice-
cold water was added, and the aqueous layer waacted by using C¥Cl,. The organic layer
was washed with brine solution, dried over,8l@, concentrated under reduced pressure. The
compound was purified by flash column chromatogyafthget compoun@1l as yellow color
liquid (66.5 g). Yield: 99%; R= 0.6 (10% EtOAc/hexanest NMR (400 MHz, CDCJ): § 7.09
(dd,J = 7.7, 7.3 Hz, 1H), 7.03 (d,= 7.3, 1H), 6.85 (dJ = 7.7, 1H), 2.31 (s, 3H), 2.28 (s, 3H),
2.07 (s, 3H)*C{H} NMR (100 MHz, CDC}): 5 169.5, 149.2, 138.5, 128.7, 127.5, 126.1, 119.4,
20.8, 20.1, 12.4; IR (Neatymax 2931, 2858, 1753, 1463, 1372, 1253, 1141, 1069, 829, 812,

776, 664; HRMS: (ESI-TOFR)Vz calcd for GoH130, (M + H)" 165.0928, found 165.0910.

2-Acetoxy-6-formylbenzyl acetate (19): To a solution of 2,3-dimethylphenyl acet2te(5 gm,
30.48 mmol) in CCJ (120 mL) was added NBS (16.1 gm, 91.46 mmol) aatdlgtic amount of
AIBN (0.2 equiv, ~1.0 gm, 6.09 mmol). Then, theat&an mixture was refluxed for overnight
(8-10 h), confirmed the formation of tribromo corapd by'*H NMR. The reaction mixture was
filtered and washed with n-hexane for the elimimatof excess NBS and other salts. The filtrate
was concentrated and dried over vacuum until inbera powder. Without further purification,

we proceeded to the next step.

To a solution of tribromo compound in anhydroustiacacid (104 mL) was added NaOAc (8.5
gm, 103.7 mmol) portion-wise and refluxed for 3@he reaction mixture color turned to reddish
black). Then, the reaction mixture brought to iitefed with a pad of silica gel. AcOH was
evaporated on a rotary evaporator (bath temperatre), diluted the reaction mixture with

EtOAc and filtered. To the filtrate was added 3 BIHkept it for 3 h stirring and extracted with
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EtOAc (3 times). The organic layer was concentrateder reduced pressure, and the crude
product was purified by using silica gel columnarnatography to get9 as a colorless or light
reddish liquid (4.1 gm). Yield57%; R = 0.5 (30% EtOAc/hexanesjH NMR (400 MHz,
CDCl): § 10.30 (s, 1H), 7.80 (dl = 7.8 Hz, 1H), 7.75 (&) = 7.8, 1H), 7.36 (dJ = 7.8, 1H),
5.49 (s, 2H), 2.37 (s, 3H), 2.02 (s, 3RC{H} NMR (125 MHz, CDCL): § 191.0, 170.5, 169.3,
150.2, 136.2, 130.0, 129.2, 129.0, 128.5, 55.78,20.7; IR (Neat)vmax2924, 1761, 1581,
1468, 1369, 1207, 1183, 1090, 1061, 1009, 925, 888, 730, 597HRMS: (ESI-TOF) m/z
caled for GoH1305 (M + H)" 237.07819, found 237.07575.
2-Acetoxy-6-((S,E,5R)-4-((tert-butyldimethylsilyl)oxy)-3-oxohepta-1,5-dien-1-yl) benzyl
acetate (22): To a solution otb’-Ketophosphonaté?24f (3.7 g, 11.01 mmol) in THF (30 mL) at
—78 °C was added KHMDS (1.0 M in THF, 12.1 mL, 1&fnol) dropwise. After 30 min at78

°C, compoundl9 (3.89 g, 16.51 mmol) dissolved in THF (15 mL) walsled and stirred for 12
h. Then, the reaction was quenched by the addaidhe water, and the product was extracted
with EtOAc. The organic layer was washed with brideed over NgSO,, and concentrated in
vacuum. The crude product was purified by using columrooiatography on silica gel to give
a,B-unsaturated ketore? (4.2 g) as a colorless oil. Yiel@86%; R = 0.5 (20% EtOAc/hexanes);
[a]?%p: = +42.72 (¢ 1.65, CHG); *H NMR (400 MHz, CDCY): & 8.02 (d,J = 15.9 Hz, 1H), 7.54
(d,J = 7.9 Hz, 1H), 7.40 () = 7.9 Hz, 1H), 7.13 (ddl = 1.0, 7.9 Hz, 1H), 7.11 (d,= 15.9 Hz,
1H), 5.91 (ddd,) = 15.3, 6.7, 1.6 Hz, 1H), 5.50 (ddbj= 15.3, 5.1, 1.6 Hz, 1H), 5.21 (ABg =
12.3 Hz, 2H), 4.66 (m, 1H), 2.34 (s, 3H), 2.0238), 1.73 (ddJ = 6.6, 1.5 Hz, 3H), 0.93 (s,
9H), 0.09 (s, 3H), 0.07 (s, 3HY’*C{H} NMR (75 MHz, CDCl): § 198.6, 170.5, 169.4, 150.1,
139.6, 137.3, 129.8, 128.8, 128.3, 127.4, 124.8,3,2/9.6, 56.9, 25.8, 20.8, 20.7, 18.3, 17.9, -

4.7, -4.9; IR (Neat)ymax2924, 2853, 1766, 1733, 1637, 1579, 1468, 13714,12202, 1184,
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1046, 1025, 972, 753, 60BIRMS: (ESI-TOF)m/z calcd for G4Hz406Si (M + H) 447.2210,

found 447.2197.

2-Acetoxy-6-((R,1E,5E)-4-hydroxy-3-oxohepta-1,5-dien-1-yl)benzyl acetate (23): To a
solution of compoun@2 (940 mg, 2.1076 mmol) in dry THF (12.6 mL) in agtic vial at 0 °C
was added a solution of HF. py (70% solution in ¥ mL, 5.5291 mmol) dropwise using a
plastic syringe. Then, the reaction was allowed tand stirred for overnight. After completion
of the starting material, the reaction was quenchii saturated aqg NaHGGsolution by
maintaining pH neutral. Then, the aqueous layer @dsacted with EtOAc, and the organic
layer was washed with water, brine, dried ovepS@, and concentrated under vacuum. The
crude compound was purified by flash column chrametphy to get compourf8 (611 mg) as

a light yellowish liquid. Yield:85%; R = 0.3 (50% EtOAc/hexanes)u]fo: -52.88 (c 2.6,
CHCL); 'H NMR (500 MHz, CDCJ) 6 8.14 (d,J = 15.9 Hz, 1H), 7.53 (dl = 8.0 Hz, 1H), 7.42
(t, J = 8.0 Hz, 1H), 7.17 (dd] = 8.0, 1.0 Hz, 1H), 6.80 (d,= 15.9 Hz, 1H), 6.03 (m, 1H), 5.44
(ddg,Jd = 15.2, 7.9, 1.6 Hz, 1H), 5.21 (s, 2H), 4.82J¢; 7.9 Hz, 1H), 3.89 (brs, 1H), 2.35 (s,
3H), 2.03 (s, 3H), 1.78 (dd} = 6.6, 1.6 Hz, 3H)**C{H} NMR (100 MHz, CDCk) 5 197.9,
170.4, 169.4, 150.2, 140.9, 136.5, 132.6, 130.0,A2127.4, 124.9, 124.8, 124.2, 77.7, 56.8,
20.8, 20.7, 18.0; IR (Neatymax3449, 2954, 2926, 2854, 1770, 1738, 1468, 13744,12202,
1185, 1091, 1046, 1024, 968, 863, 836, 777, 663YIBRAPCI corona Full ms m/z: (M + Na)
calcd for GgH200sNa 355.1152; found 355.1139.

2-Acetoxy-6-((1E, 3S, 4R, 5E)-3, 4-dihydroxyhepta-1, 5-dien-1-yl) benzyl acetate (20): To a
solution of compoun@3 (456 mg, 1.373) in dry ether (5.5 mL) at —78 °Gsvaaded LiEBH
(2.06 mL, 1.0 M in THF, 2.0602 mmol). The reactimixture was stirred at —78 °C for 10 min

and observed disappearing of starting material #ordhation of the complex on TLC.
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Subsequently, the reaction was quenched with agONBDblution and stirred for a long time to
diminish the complex. The aqueous layer was exdetith EtOAc, and the organic layer was
dried over NaSQO, and concentrated wacuum. The extracted compound was purified by using
silica gel column chromatography (the complex wasverted to product during column
purification) to afford anti-dioR0 (338 mg, dr 93:07 based on th& NMR) as a colorless liquid.
Yield: 74%; R = 0.3 (50% EtOAc/hexanes)y]f’%: +18.75 (c 0.23, CHG); *H NMR (400
MHz, CDCk) 6 7.37— 7.33 (m, 2H), 7.02 (m, 1H), 6.91 (dds 15.7, 1.3 Hz, 1H), 6.03 (dd,=
15.7, 6.7 Hz, 1H), 5.79 (m, 1H), 5.43 ddgs 15.2, 8.0, 1.6 Hz, 1H), 5.15 (s, 2H), 5.03 (diid,
8.0, 6.7, 1.3 Hz, 1H), 4.90 (,= 8.0 Hz, 1H), 2.33 (s, 3H), 2.03 (s, 3H), 1.78,(@= 6.6, 1.6
Hz, 3H); *C{H} NMR (100 MHz, CDC}): § 170.7, 169.6, 150.08, 132.08, 130.2, 129.7, 129.0,
128.9, 124.6, 122.01, 75.6, 75.2, 57.5, 20.9, 20(RN; IR (Neat):vmax 3405, 2922, 2852, 1764,
1735, 1638, 1580, 1467, 1373, 1225, 1204, 118541025, 968, 756, 604, HRMEESI-TOF)

m/z: (M + Na)' calcd for GgH2,0sNa 357.1313; found 357.1308.

Enantiomer-dihdropyriculol (ent-3):**?°®To a solution of diacetyl compoun®0 (37 mg,
0.110 mmol) in THF (1.1 mL) at 0 °C was added LAE2.6 mg, 0.332 mmol) in portion wise
and stirred at rt till completion of the startingu@rial (3 h). The reaction was quenched (slowly
at 0 °C) with saturated aq p&O, and filtered through a sintered funnel. The agsdayer was
extracted with EtOAc, and the organic layer washedswith brine solution, dried over p&0,,
and evaporated under reduced pressure. The crudiighrwas purified by using silica gel
column chromatography to get the enantiomer of dlibgyriculol ent-3) (19 mg) as a gummy
compound. Yield69%; R = 0.3 (80% EtOAc/hexanes)]f: -7.33 (c 0.40, MeOH)'H NMR:
(300 MHz, CROD + CDC}) & 7.10 (t,J = 7.9 Hz, 1H), 6.97 (d, J = 8.0 Hz, 1H), 6.91Jc&

15.8 Hz, 1H) 6.76 (dJ = 8.0 Hz, 1H), 6.10 (dd] = 15.8, 6.4 Hz, 1H), 5.78 (m, 1H), 5.55 (m,
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1H), 4.84 (ABq,J = 12.6 Hz, 2H), 4.24 (m, 1H), 4.12 (m, 1H), 1.#J = 6.4 Hz, 1H)C{H}
NMR (75 MHz, CQOD + CDCE): 6 157.25, 138.98, 132.29, 130.69, 130.46, 130.07,9112
119.62, 116.39, 76.97, 76.85, 58.48, 19.07; IR {Nea~3375, 3019, 2918, 2855, 2360, 1639,
1609, 1569, 1450, 1328, 1310, 1237, 1193, 11631,10845, 1009, 965, 845, 798, 750, 720,

666; HRMS: (ESI-TOF) m/z{M + Na)" calcd for G4H1504Na 273.1099; found 273.1097.

2-Acetoxy-6-((1E,3R,4R,5E)-4-((tert-butyldimethylsilyl)oxy)-3-hydr oxyhepta-1,5-dien-1-
yl)benzyl acetate (24): To a stirred solution af,p-unsaturated ketor? (2.1 g, 4.706 mmol) in
MeOH (28.2 mL) was added anhydrous Ge(Gl2 g, 14.119 mmol) and allowed to stir for 30
min at rt. The reaction mixture was cooled-&) °C and added NaBH178 mg, 4.7064 mmol)
portion-wise and continued stirring for 20 min. &ftcompletion of the starting material
(monitored by TLC), the reaction was quenched bg #uddition of water at the same
temperature, slowly allowed to rt, and continuadisg for another 30 min. Then, the MeOH
was evaporated with rotary evaporated and poureddaction mixture into ice-cold water and
extracted with EtOAc. Combined organic layers weashed with brine and dried over 1S&.
The crude compound was purified by using silica gglumn chromatography to get pure
compound24 (1.96 g, dr 87:13 based on thid NMR) as a colorless liquid. Yiel®3% (dr
87:13); R = 0.4 (30% EtOAc/hexanes)y]f*y: +7.53 (c 0.38, CHG); 'H NMR (400 MHz,
CDCly) § 7.37-7.29 (m, 2H), 6.99 (dd,= 6.4, 2.7 Hz, 1H), 6.95 (dd] = 15.8, 1.4 Hz, 1H), 6.09
(dd,J = 15.8, 5.7 Hz, 1H), 5.67 (m, 1H), 5.46 (ddgs 15.3, 7.6, 1.6 Hz 1H), 5.15 (s, 2H), 4.10
(t, J= 6.4 Hz, 1H), 3.97 () = 6.9 Hz, 1H), 2.32 (s, 3H), 2.02 (s, 3H), 1.7d, @@= 6.4, 1.5 Hz,
3H), 0.91 (s, 9H), 0.08 (s, 3H), 0.06 (s, 3EC{H} NMR (100 MHz CDCk): 6 170.7, 169.6,
150, 139.8, 132.9, 130.6, 129.6, 129.3 ,127.8,112B24.4, 121.7, 77.6, 75.6, 57.5, 25.8, 20.9,

20.8, 18.1, 17.7, -3.8, -4.7; IR(Neat):na3406, 2954, 2926, 2854, 1770, 1738, 1468, 1374,
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1224, 1202, 1185, 1091, 1046, 1024, 968, 863, 838, 738, 673; HRMS: (ESI-TOF) m/z:

(M + Na)' calcd for G4sH306SiNa 471.2183; found 471.2173.

2-Acetoxy-6-((1E,3R 4R, 5E)-3,4-dihydr oxyhepta-1,5-dien-1-yl)benzyl acetate (25): Syn-diol
25 (929 mq) as a colorless liquid was prepared frompgound?4 (1.4 g, 3.125 mmol) following
the same procedure used for the synthes3oirield: 89%; R = 0.3 (30% EtOAc/hexanes);
[0]%p: +23.63 (c 0.16, CHG); *H NMR (500 MHz, CDC)) 6§ 7.34-7.30 (m, 2H), 7.0-6.96 (m,
2H), 6.10 (ddJ = 15.8, 6.0 Hz, 1H), 5.79 (m, 1H), 5.52 (ddg 15.3, 7.0, 1.6 Hz, 1H), 5.15
(ABg, J = 12.3 Hz, 2H), 4.16 () = 7.0 Hz, 1H), 3.99 () = 7.0 Hz, 1H), 3.01 (brs, 1H), 2.78
(brs, 1H), 2.32 (s, 3H), 2.01 (s, 3H), 1.71 (dds 6.5, 1.0 Hz, 3H)*C{H} NMR (100 MHz,
CDCl): ¢ 170.9, 169.7, 150.1, 139.5, 132.8, 129.9, 1292B,.5, 128.4, 125.2, 124.5, 121.9,
75.9, 75.5, 57.6, 20.9, 20.8, 17.9; IR (Neahax 3405,2922, 2852, 2337, 1764, 1735, 1638,
1605, 1580, 1467, 1373, 1225, 1204, 1185, 1078410225, 968, 756, 604; HRMEESI-TOF)
m/z: (M + Na) calcd for GgH2,0sNa 357.1313; found 357.1308.

Enantiomer of epidihydropyriculol (ent-4):® Enantiomer of epidyhydropyriculant-4 (31.6
mg) as a light yellow liquid was prepared freym-diol 25 (48 mg, 0.01437 mmol) following the
same procedure used for the synthesiendd3. Yield: 88%; R = 0.3 (30% EtOAc/hexanes);
[a]%%5: +19.67 (c 0.30, EtOH)H NMR (300 MHz, CDC}+ CD;OD) § 7.11 (ddJ = 7.8, 7.1 Hz,
1H), 6.99 (brs, 1H), 6.95 (d,= 7.1 Hz, 1H), 6.77 (d] = 7.8 Hz, 1H), 6.09 (dd} = 15.8, 6.5 Hz,
1H), 5.80 (dg,) = 15.3, 6.4 Hz, 1H), 5.56 (ddd,= 15.3, 7.1, 1.6 Hz, 1H), 4.83 (ABg= 13.0
Hz, 2H), 4.15 (m, 1H), 4.01 @,= 6.9 Hz, 1H), 1.74 (d] = 6.3 Hz, 3H)**C{H} NMR (75 MHz,
CDCI3+CD30D)6 155.8, 137.7, 131.2, 129.8, 129.1, 128.7, 128489, 117.7, 114.4, 75.7,

75.5, 56.4, 17,2R (Neat):vmax 3376, 3027, 1639, 1609, 1569, 1450, 1379, 13280,138237,
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1193, 1163, 1081, 1045, 1008, 965, 798, 749, 7RWB: (ESI-TOF) m/z: (M + Na) calcd for

Ci4H1g804Na 273.1099; found 273.1097.

2-Acetoxy-6-((E)-2-((4S,5R)-2,2-dimethyl-5-((E)-pr op-1-en-1-yl)-1,3-dioxolan-4-

yhvinyl)benzyl acetate (26): To a solution of diol compoung0 (115 mg, 0.3443 mmol) in
acetone (2.5 mL) was added 2,2-dimethoxypropaneRp{d.10 mL, 0.860 mmol) followed by
catalytic amount of PTSA (5.9 mg, 0.034 mmol) anel teaction was stirred for overnight at rt.
After completion of the starting material, the gt was quenched with water, and the reaction
mixture was extracted with EtOAc. The organic layass washed with brine solution, dried over
NaSOy, and concentrated under reduced pressure. Theatordpvas purified by flash column
chromatography to ge6 (105 mg) as a colorless liquid. Yiel®2%; R = 0.6 (20%
EtOAc/hexanes); o] *s: -57.40 (c 0.15, CHG); *H NMR (400 MHz, CDC)) J 7.38-7.32 (m,
2H), 7.01 (ddJ = 6.3, 3.0 Hz, 1H), 6.91 (dd,= 15.7, 0.9 Hz, 1H), 6.05 (dd,= 15.7, 7.4 Hz,
1H), 5.80 (m, 1H), 5.45 (ddd, = 15.2, 8.3, 1.6 Hz, 1H), 5.15 (s, 2H), 4.75 (H),14.65 (m,
1H), 2.33 (s, 3H), 2.03 (s, 3H), 1.72 (dds 6.5, 1.6 Hz, 3H), 1.56 (s, 3H), 1.42 (s, 3HE{H}
NMR (100 MHz, CDC4) 6 170.7, 169.6, 150.0, 139.4, 131.2, 130.7, 1229,11, 126.7, 125.2,
124.7, 122.0, 108.8, 80.1, 79.4, 57.5, 28.1, 28069, 20.8, 17.9; IR (Neatymax3019, 2927,
1735, 1469, 1372, 1214, 1186, 1048, 969, 929, AR, 667; HRMS: (ESI-TOF) m/z:

(M + Na)" calcd. for GiH,60sNa 397.1630; found 397.1621.

3-((E)-2-((4S,5R)-2,2-Dimethyl-5-((E)-pr op-1-en-1-yl)-1,3-dioxolan-4-yl )vinyl)-2-
(hydroxymethyl)phenol (27): Compound27 (17.1 mg) as oil was prepared from compo@6d
(27.2 mg, 0.072 mmol) following the same procedused for the synthesis of edt-Yield:
81%; R = 0.4 (30% EtOAc/hexanes)]f*s: -26.9 (c 0.31, CHG); *H NMR (400 MHz, CDC})

9 7.58 (brs, 1H), 7.16 (8 = 7.9 Hz, 1H), 6.92 (d] = 7.9 Hz, 1H), 6.82 (d] = 7.9 Hz, 1H), 6.75
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(d,J = 15.5 Hz, 1H), 5.92 (dd,= 15.6 Hz, 7.3 Hz, 1H), 5.80 (dd= 15.5 Hz, 6.5 Hz, 1H), 5.45
(ddg,J = 15.5 Hz, 8.2 Hz, 1.6 Hz, 1H), 4.98 (s, 2H), 4@@,J = 7.3, 6.9 Hz, 1H), 4.64 (dd,=
8.2, 6.9 Hz, 1H), 2.22 (brs, 1H), 1.73 (dds 6.5 Hz, 1.6 Hz, 3H), 1.55 (s, 3H), 1.42 (s, 3H);
¥C{H} NMR (100 MHz, CDCk): & 156.5, 136.0, 132.1, 130.4, 129.0, 128.9, 12622.Q,
118.9, 116.2, 109.0, 82.4, 81.8, 60.1, 27.1, 2I7/09; IR (Neat)vmax 3331, 2985, 2921, 2852,
1711, 1679, 1582, 1467, 1373, 1279, 1254, 1228 11@60, 994, 965, 879, 838, 809, 787, 756,
666; HRMS: APCI corona Full ms m/z: (M + Nagalcd for G;H2,04Na 313.1410; found
313.1376.

2-((E)-2-((4S,5R)-2,2-dimethyl-5-((E)-prop-1-en-1-yl)-1,3-dioxolan-4-yl)vinyl)-6-
hydroxybenzaldehyde (28): Benzyl alcohol compound7 (17.1 mg, 0.058 mmol) was taken in
dry CHClI; (2.5 mL) and added Mn{51.2 mg, 0.589 mmol, 10 equiv) and stirred foerovght
(8-10 h) at rt. After completely disappearing thartsng material (monitored by TLC), the
reaction mixture was filtered through a pad ofcsiligel, concentrated and purified by flash
column chromatography to give8 as a viscous oil (14.4 mg). Yield85%; R = 0.5 (10%
EtOAc/hexanes): o] *p: -29.9 (c 0.21, CHGJ; *H NMR (500 MHz, CDC}) 6 11.86 (s, 1H),
10.29 (s, 1H), 7.46 (1] = 8.0 Hz, 1H), 7.09 (d] = 15.7 Hz, 1H), 6.92-6.87 (m, 2H), 6.00 (dd,

= 15.7, 6.7 Hz, 1H), 5.82 (dl,= 13.0, 6.7 Hz, 1H), 5.45 (ddd= 15.7, 8.0, 1.6 Hz, 1H), 4.79 (t,
J = 6.7 Hz, 1H), 4.72-4.67 (m, 1H), 1.75 db= 6.7, 1.6 Hz, 3H), 1.44 (s, 6HYC{H} NMR
(100 MHz, CDC}) 5 195.1, 162.7, 141.8, 137.1, 132.9, 132.3, 12728,6], 118.8, 117.3, 109.2,
82.3, 81.2, 27.1, 26.9, 17.8R (Neat): vmax 2955, 2921, 2851, 1737, 1648, 1452, 1377, 1329,
1236, 1164, 1052, 965, 841, 756, 722 HRMS: (ESIT®Fz: (M + H) calcd for G7H2.04

289.1436; found 289.1434.
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Enatiomer of pyriculol (ent-1):'°P Acetonide protected compou28 was taken in a round
bottom flask and added THF (0.2 mL) via syringee Feaction mixture was cooled to®©,
added 1IN HCI (0.1 mL, 2 equiv), and stirred for athrt. The reaction mixture was quenched
with ice-cold water, and extracted with EtOAc. Theganic layer was washed with brain
solution, dried over N&Oy, and concentrated using rotary evaporator. Theéecoompound was
purified by using silica gel column chromatograpbyield ent1 (11.9 mg) as yellow crystalline
solid. Yield: 73%; MP: 96-98 °C; R 0.3 (50% EtOAc/hexanes)]fo: -39.9 (c 0.05, MeOH);
'H NMR (400 MHz, CDCI3)s 11.85 (s, 1H), 10.31 (s, 1H), 7.45Jt,= 8.0 Hz, 1H), 7.17 (d, J
= 15.6 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.89.Jd; 8.0 Hz, 1H), 6.11 (dd, J = 15.6, 5.7 Hz,
1H), 5.84 (m, 1H), 5.56 (ddq, J = 15.6, 7.2, 1.5 H4), 4.38 (m, 1H), 4.23 (m, 1H), 2.27 (d, J =
4.5 Hz, 1H), 1.91 (d, J = 3.7 Hz, 1H), 1.75 (d, 8.5 Hz, 3H):**C{H} NMR (100 MHz, CDCL)

0 1954, 162.7, 142.3, 137.0, 135.2, 130.6, 128.5.612118.9, 117.1, 75.6, 74.7, 17.9; IR
(Neat): vimax 3374, 2921, 2852, 1642, 1610, 1569, 1451, 13290,13238, 1193, 1164, 1082,
1009, 966, 924, 798, 751, 721; HRMS: (ESI/TOF nvMz{ Na) calcd for GsH160,Na 271.0936;
found 271.0940.

2-Acetoxy-6-((E)-2-((4R,5R)-2,2-dimethyl-5-((E)-pr op-1-en-1-yl)-1,3-dioxolan-4-
ylvinyl)benzyl acetate (29): Compound29 (216 mg) as a sticky oil was prepared from diol
compound25 (250 mg, 0.748 mmol) following the same procedused for the synthesis 26.
Yield: 77%; R = 0.6(20% EtOAc/hexanes)]f®s: +5.17 (c 0.29, CHG); *H NMR (500 MHz,
CDCl) § 7.40 (d, J = 7.9 Hz, 1H), 7.34 &= 7.9 Hz, 1H), 7.01 (dd] = 7.9, 1.0 Hz, 1H), 6.97
(d, J = 15.7 Hz, 1H), 6.08 (dd, = 15.7, 6.9 Hz, 1H), 5.82 (m, 1H), 5.50 (ddgs 15.2, 7.8, 1.6
Hz, 1H), 5.13 (ABqg,J = 12.1 Hz, 2H), 4.27 (m, 1H), 4.14 {t= 8.0 Hz, 1H), 2.32 (s, 3H), 2.02

(s, 3H), 1.73 (ddJ = 6.5, 1.6 Hz, 3H), 1.48 (s, 3H), 1.47 (s, 3C{H} NMR (100 MHz,
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CDCL): ¢ 170.7, 169.6,150.0, 139.4, 131.2. 130.7, 129.B,112126.7, 125.2, 124.7, 122.0,
108.8, 80.1, 79.4, 57.5, 28.1, 25.5, 20.9, 20.89;1IR (Neat):vmax 3019, 2927, 1735, 1372,
1214, 1048, 969, 929, 743, 667; HRMESI-TOF) m/z calcd for GiH,OsNa (M + Naj

397.1630, found 397.1621

3-((E)-2-((4R,5R)-2,2-dimethyl-5-((E)-pr op-1-en-1-yl)-1,3-dioxolan-4-yl)vinyl)-2-
(hydroxymethyl)phenol (30): Compound30 (123 mg) as a colorless sticky oil was prepared
from compound9 (180 mg, 0.4781 mmol) following the same procedised for the synthesis
of compound?7. Yield: 88%; R = 0.4 (30% EtOAc/hexanesh]f®: +21.87 (c 0.16 CHG); *H
NMR (400 MHz, CDC}) 6 7.85 (brs, 1H), 7.12 (8 = 7.9 Hz, 1H), 6.94 (d] = 7.5 Hz, 1H), 6.80
(d,J = 15.6 Hz, 1H), 6.79 (d = 7.5 Hz, 1H), 5.93 (dd] = 15.6, 6.9 Hz, 1H), 5.82 (m, 1H), 5.48
(ddg,J = 15.2, 7.7, 1.6 Hz, 1H), 4.92 (s, 2H), 4.22 (dtid,8.1, 6.9, 0.9 Hz, 1H), 4.12 (4= 8.0
Hz, 1H), 1.73 (dd,) = 6.6, 1.6 Hz, 3H), 1.47 (s, 3H), 1.46 (s, 3tC{H} NMR (100 MHz
CDCl): § 156.4, 136.0, 132.1, 130.5, 128.9, 128.8, 12&2,2, 118.9, 116.1, 109.0, 82.4, 81.8,
59.8, 27.1, 27.0, 17.9; IR (Neatpmax 3331, 2985, 2921, 2852, 1711, 1605, 1582, 1467313
1279, 1254, 1228, 1165, 965, 838, 756, 627; HRMBCAcorona Full ms m/z calcd for

CiH2404 (M + H)* 293.1747, found 293.1715.

2-((E)-2-((4R,5R)-2,2-dimethyl-5-((E)-prop-1-en-1-yl)-1,3-dioxolan-4-yl)vinyl)-6-
hydroxybenzaldehyde (31): Salicylaldehyde derivativ@l (68 mg) as a yellow color compound
was prepared from benzylic alcohol compoBtd (75 mg, 0.256 mmol) following the same
procedure used for the synthesis28f Yield: 92%; R = 0.5 (10% EtOAc/hexanes)]f%:
+26.66 (c, 0.07, CHG); 'H NMR (400 MHz, CDC}) 6 11.84 (s, 1H), 10.28 (s, 1H), 7.45J&
8.0 Hz, 1H), 7.17 (dJ = 15.6 Hz, 1H), 6.93 (d] = 7.6 Hz, 1H), 6.89 (d] = 8.4 Hz, 1H), 6.05
(dd, J = 15.6, 6.4 Hz, 1H), 5.85 (m, 1H), 5.51 (ddgs 15.2, 7.9, 1.6 Hz, 1H), 4.28 (ddd, 7.7,
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6.4, 1.1 Hz, 1H), 4.14 (] = 8.2 Hz, 1H), 1.75 (dd] = 6.5, 1.6 Hz, 3H), 1.48 (s, 3H), 1.47 (s,
3H); *C{H} NMR (100 MHz, CDCk):  196.1, 162.8, 141.9, 137.1, 132.9, 132.4, 12725,7],
118.9, 117.4, 117.3, 109.3, 82.4, 81.3, 27.1, 25/9; IR (Neat)vma 2955, 2921, 2851, 1737,
1648, 1611, 1452, 1377, 1312, 1236, 1164, 1052, 888, 756, 722; HRMSESI-TOF) m/z

calcd for GsH104 (M + H)™ 289.1436, found 289.1434.

Enantiomer of epipyriculol (ent-2):*°The enantiomer of epipyriculo&ft-2) (17.7 mg) as a
yellow color sticky compound was prepared from coomd 31 (24 mg, 0.0827 mmol)
following the same procedure used for the synthesient-1. Yield: 77%; R = 0.2 (50%
EtOAc/hexanes): o] *%: +29.41 (c 0.08, CHG); *H NMR (500 MHz, CDC}) § 11.85 (s, 1H),
10.29 (s, 1H), 7.44 (f] = 8.0 Hz, 1H), 7.18 (d] = 15.7 Hz, 1H), 6.90 (d, J = 7.2 Hz, 1H), 6.88
(d,J = 7.5 Hz, 1H), 6.08 (dd] = 15.7, 5.5 Hz, 1H), 5.83 (dd,= 15.7, 6.5 Hz, 1H), 5.55 (dd4,

= 15.3, 7.3, 1.6 Hz, 1H), 4.22 (t= 5.7 Hz, 1H), 4.03 (J = 7.0 Hz, 1H), 2.78 (brs, 1H), 2.36
(brs, 1H), 1.74 (dd) = 6.5, 1.5 Hz, 3H)}**C{H} NMR (100 MHz CDCk): 5 195.3, 162.5, 142.1,
136.9, 136.5, 130.4, 129.2, 126.1, 118.7, 117.B,94175.9, 75.0, 17.7; IR (Neat)nax 3374,
3023, 2919, 2852, 1717, 1642, 1610, 1569, 14519,1B210, 1238, 1193, 1164, 1009, 966, 798,

751, 721; HRMS(ESI-TOF)mVz (M + Na)" calcd for G4H1604Na 271.0936, found 271.0940.

Dimethyl (S)-(3-((tert-butyldimethylsilyl)oxy)-2-oxobutyl)phosphonate (33):?” To a solution
of dimethyl methylphosphonate (5.1 g, 41.66 mmoljiy THF (30 mL) under inert conditions
at -78(] was addedh-BuLi (17.3 mL, 27.77 mmol) dropwise and stirred &5 min at same the
temperature. Next, (-)-methyl L-lactate (3.0 g,88mmol) in dry THF (25 mL) was cannulated
drop wise to the reaction mixture. After completmfrthe starting material (15 min), the reaction
was quenched with saturated aq /8Hat -78 [ and left it to rt. The reaction mixture was

extracted with EtOAc, and the organic layer washedswith brine solution, dried over p&0,,
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and concentrated under reduced pressure. The pragscpurified by using silica gel column
chromatography to affor@3 as a light yellow color liquid (3.6 g). Yiel®3%; R = 0.3 (50%
EtOAc/hexanes):o]*%y: +9.3 € 0.3, CHCH); *H NMR (400 MHz, CDCJ): 6 4.24 (q,J = 6.8 Hz,
1H), 3.81 (dJpy = 11.2 Hz, 3H), 3.78 (dlp s = 11.2 Hz, 3H), 3.37 (ddlp = 21.2,dy = 14.9
Hz, 1H), 3.25 (ddJpn = 21.2,J4414.9 Hz, 2H) 1.32 (d] = 6.8 Hz, 3H), 0.92 (s, 9H), 0.11 (s,
3H), 0.10 (s, 3H)**C{H} NMR (100 MHz, CDCk): 6 205.2 (d Jcp = 6.8 Hz), 74.8 (dJcp = 3.2
Hz), 53.0 (d,Jcp = 6.3 HZ) 52.9 (dJcp = 6.3 HZ), 34.6 (dJcp = 135.2 Hz), 25.7, 20.2, 18.0, -4.6,
-5.0; IR (Neat):vmax 2955, 2929, 2855, 1721, 1463, 1254, 1134, 1038, 836, 809, 779, 663;

HRMS: (ESI-TOF)mz calcd for G-H»70sNaSiP (M + Naj 333.1263 found 333.1270.

(S,E)-2-Acetoxy-6-(4-((tert-butyldimethylsilyl)oxy)-3-oxopent-1-en-1-yl)benzyl acetate (32):
S-Ketophosphonat83 (3.5 g, 12.4 mmol) was dissolved in THF (30 mL) @odled to-78 °C,
then 0.5 M KHMDS (14.8 mmol, 30mL) was added dragmviAfter 30 min at-78 °C, 2-
acetoxy-6-formylbenzyl acetatd9) (14.89 mmol) dissolved in THF (20 mL) was canteda
dropwise. Then the reaction mixture was left tand run for 12 h at rt. After completion of the
reaction (monitored by TLC), it was quenched by #uaslition of water and extracted with
EtOAc. The organic layer was washed with brinegdiover NaSQO,, and concentrated by using
rotary evaporator. The crude product was purifigdising silica gel column chromatography to
give a,p-unsaturated keton®2 as a light yellow liquid (4.4 g)Yield: 84%; R = 0.6 (30%
EtOAc/hexanes):of|*%: -38.02 € 1.92, CHCY); *H NMR (400 MHz, CDCJ): 6 8.04 (d,J = 15.8
Hz, 1H), 7.55 (dJ = 7.4 Hz, 1H), 7.40 (] = 7.4 Hz, 1H), 7.22 (d] = 15.8 Hz, 1H), 7.13 (d =
7.4, 1H), 5.22 (ABgJ = 12.3, 16.6 Hz, 2H), 4.34 (d4,= 6.8 Hz, 1H), 2.33 (s, 3H), 2.01 (s, 3H),
1.36 (d,J = 6.8 Hz, 3H), 0.92 (s, 9H), 0.10 (s, 3H), 0.08 3sl); *C{H} NMR (125 MHz,

CDCly): 6 201.5, 170.5, 169.4, 150.1, 139.7, 137.2, 1229,5, 124.5, 124.4, 123.7, 74.6, 56.8,
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25.8,21.1, 20.9, 20.7, 18.2, -4.7, -4.9; IR (Neat)x 2954, 2929, 2856, 1772, 1742, 1719, 1614,
1469, 1368, 1222, 1183, 1119, 1089, 1025, 941, BB3, 673HRMS: (ESI-TOF)m/z calcd for

C2H3,06SiNa (M + Naj 443.1866, found 443.1873.

(S,E)-2-Acetoxy-6-(4-hydroxy-3-oxopent-1-en-1-yl)benzyl acetate (34): Compound34 as a
light yellow colored liquid (0.790 gm) was preparedm compound32 (1.42 g, 3.38 mmol)
following the similar procedure used for the sysikeof 23. Yield: 79%; R = 0.5 (50%
EtOAc/hexanes):of|*p: +6.9 € 1.81, CHCY); *H NMR (300 MHz, CDCJ): 6 8.11 (d,J = 15.8
Hz, 1H), 7.54 (dJ = 7.9 Hz, 1H), 7.41 (] = 7.9 Hz, 1H), 7.15 (d] = 7.9 Hz, 1H), 6.79 (d] =
15.8 Hz, 1H), 5.21 (s, 2H), 4.56 (m, 1H), 3.68Jds 5.2 Hz, 1H), 2.34 (s, 3H), 2.01 (s, 3H),
1.44 (d,J = 7.1 Hz, 3H);**C{H} NMR (125 MHz, CDCk): §220.8, 170.4, 169.4, 150.2, 140.9,
136.4, 130.0, 127.6, 124.9, 124.7, 123.9, 71.9,58.8, 20.7, 20.4; IR (Neat)nax 3474, 2982,
1765, 1738, 1687, 1615, 1574, 1468, 1370, 12233,12085, 1068, 1026, 979, 794, HRMS:

(ESI-TOF)m/z calcd for GeH1g0sNa (M + Naj 329.1001, found 329.10086.

2-Acetoxy-6-((3R,4S,E)-3,4-dihydr oxypent-1-en-1-yl)benzyl acetate (35): Anti-diol 35 as a
colorless liquid (250 mg, dr 86:14) was preparezmfrcompound34 (397 mg, 1.297 mmol)
following the procedure used for the synthesis 26f Yield: 63%; R = 0.4 (50%
EtOAc/hexanes):o*°o: +9.2 € 0.5, CHC}); *H NMR (400 MHz, CDCJ): § 7.39 (m, 1H), 7.34

(t, J= 7.8 Hz, 1H), 7.03-6.96 (m, 2H), 6.17 (dds 6.6, 15.8 Hz, 1H), 5.17 (ABd,= 12.0, 16.2
Hz, 2H), 4.27 (m, 1H), 3.96 (m, 1H), 2.33 (s, 3RY2 (s, 3H), 1.19 (dl = 6.4 Hz, 3H)*C{H}
NMR (100 MHz, CDC}): 6 170.9, 169.6, 150.1, 139.3, 131.9, 129.8, 1225,2, 124.5, 122.0,
76.2, 70.3, 57.5, 20.9, 20.8, 17.8; IR (Neah)x 3429, 2923, 1764, 1736, 1560, 1468, 1371,
1225, 1204, 1168, 1024, 971, 930, 738; HRNESI-TOF)m/z calcd for GegH20OsNa (M + Nay

331.1158 found 331.1162;
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trans-Sordariol (11):'°*"To a solution of diacetyl compourg$ (31 mg, 0.1006 mmol) in dry
THF (1.5 mL) at -78 °C was added an excess amdubDiBRAL-H (1.0 M solution in toluene,
1.0 mL, 1.0064 mmol) dropwise. The reaction wasvBtabrought to rt and stirred untill the
completion of the starting material (h, monitored by TLC). The reaction was quendiséaivly

at 0 °C) with saturated Rochelle salt (KNBEGOs) solution, and stirred at rt for 4-6 h. The
reaction mixture was extracted with EtOAc, and tirganic layer was washed with brine
solution, dried over N&QOy, evaporated under reduced pressure. The crudegrags purified
by using silica gel column chromatography to getttlans-sordariol1l as yellow sticky solid
(16.7 mg). Yield:74 %; R = 0.4 (10% CHOH/CHCL); [0]*%: = +11.6 €, 0.685, MeOH)H
NMR (400 MHz, CROD): 6 7.07 (t,J = 8.0 Hz, 1H), 7.02 (brd] = 8.1 Hz, 1H), 7.0 (brd] =
15.0 Hz, 1H), 6.72 (dd] = 8.0, 1.2 Hz), 6.17 (dd,= 15.7, 6.8 Hz, 1H), 4.78 (s, 2H), 4.07 (ddd,
J=6.5,5.0, 1.2 Hz, 1H), 3.77 (d§j= 6.4, 6.5 Hz, 1H), 1.20 (d, 6.4 Hz, 3HIC{H} NMR (100
MHz, CD;OD): ¢ 157.3, 139.6, 132.5, 130.6, 129.7, 125.2, 11818,3, 78.0, 71.7, 56.5, 18.9;
IR (Neat):vmax3321, 2923, 1638, 1580, 1467, 1274, 1074, 1014, 648, 596;HRMS: APCI

corona Full ms m/z calcd for;@41604Na (M + Naj 247.0941, found 247.0917.

2-Acetoxy-6-((3R,4S,E)-3,4-bis((ter t-butyldimethylsilyl)oxy)pent-1-en-1-yl)benzyl  acetate

(36): To a solution of compound anti-di8b (52 mg, 0.168 mmol) in CiLI, at 0 °C was added
2,6-lutidine (0.07 mL, 0.675 mmol) followed by TB$O (0.07 mL, 0.337 mmol). Upon
completion of the reaction (15 min), it was quenthéth ice-cold water and extracted with
CH,CI,. The organic layer was washed with brine solutined over Ng&SO,, and evaporated
under reduced pressure. The crude product was iguuriby using silica gel column
chromatography to affor®6 as a colorless liquid (86.2 mg). Yiel®6%; R = 0.6 (5%

EtOAc/hexanes):ofp: (-)11.4691, ¢ 1.05, CHCY); *H NMR (400 MHz, CDCY): § 7.39 (dd,J
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= 1.1, 7.8 Hz, 1H), 7.34 (8,= 7.8 Hz, 1H), 6.99 (dd] = 1.3, 7.8 Hz, 1H), 6.86 (d,= 15.8, 1H),
6.2 (dd,J = 5.9, 15.8 Hz, 1H), 5.16 (s, 2H), 4.09 (m, 1HY63(dt,J = 6.1, 11.2 Hz, 1H), 2.33 (s,
3H), 2.02 (s, 3H), 1.16 (d,= 6.1 Hz, 3H), 0.92 (s, 9H), 0.87 (s, 9H), 0.103), 0.05 (s, 3H),
0.05 (s, 3H), 0.02 (s, 3H)*C{H} NMR (125 MHz, CDCL): § 170.7, 169.6, 150.0, 140.0, 136.3,
129.7, 126.4, 124.9, 124.1, 121.4, 78.2, 72.6, 563, 20.9, 20.8, 19.8, 18.2, 18.1, -4.2, -4.4, -
4.5, -4.5; IR (Neat)vmax 2954, 2928, 2856, 1771, 1742, 1470, 1370, 1248],12200, 1185,
1102, 1025, 971, 833, 810, 775, 672; HRNESI-TOF)m/z calcd for GgH4g06Si,Na 559.2887

(M + Na)', found 559.2892;

3-((3R,4S,E)-3,4-Big((tert-butyldimethylsilyl)oxy)pent-1-en-1-yl)-2-(hydr oxymethyl)phenol
(37): Compound37 as white crystalline solid (59 mg) was prepareanfrd TBS compoun®6
(93 mg, 0.173 mmol) following the procedure usedtfe synthesis ofl. Yield: 76 %; M.P:
63-65 °C; R= 0.4 (20% EtOAc/hexanes)]f’: (-)20.6014 ¢ 0.66, CHCY); 'H NMR (400
MHz, CDCk): 67.71 (brs, 1H), 7.15 (8 = 7.8 Hz, 1H), 6.94 (d] = 7.8 Hz, 1H), 6.79 (d] = 7.8
Hz, 1H), 6.72 (ddJ = 1.6, 15.8 Hz, 1H), 6.11 (dd= 4.6, 15.8 Hz, 1H), 5.0 (s, 2H), 4.16 (ddd,
= 1.6, 4.6, 4.7 Hz, 1H), 3.83 (dgj= 4.7, 6.2 Hz, 1H), 1.04 (d,= 6.2 Hz, 3H), 0.94 (s, 9H), 0.90
(s, 9H), 0.09 (s, 3H), 0.08 (s, 6H), 0.07 (s, 3HE{H} NMR (125 MHz, CDCk): § 156.5,
137.3, 132.9, 128.9, 126.9, 121.6, 118.9, 115.5/,7AL.5, 60.6, 36.6, 25.9, 18.2, 18.1, 17.4, -
4.5, -4.6, -4.6, -4.7; IR (Neaty:nax3269, 2954, 2928, 2856, 1581, 1468, 1251, 1101, 83D,
810, 774, 672;HRMS: (ESI-TOF) m/z calcd for GaHasOs Si, (M + H)" 453.28934, found

453.28509;

2-((3R,4S,E)-3,4-bis((tert-butyldimethylsilyl)oxy)pent-1-en-1-yl)-6-hydr oxybenzaldehyde
(38): Aldehyde 38 as a colorless liquid (15.4 mg) was prepared faompound37 (20 mg,

0.044 mmol) following the procedure used for thaetkgsis of28. Yield: 81%; R = 0.6 (5%
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EtOAc/hexanes):of|*°s : -11.7 € 0.17, CHCY); *H NMR (400 MHz, CDCJ): J 11.89 (s, 1H),
10.32 (s, 1H), 7.45 (] = 8.1 Hz, 1H), 7.05 (d] = 15.8 Hz, 1H), 6.90 (dl = 8.1 Hz, 1H), 6.87
(d,J = 8.1 Hz, 1H), 6.17 (dd} = 5.8, 15.8 Hz, 1H), 4.10 (m, 1H), 3.77 (de; 5.6, 6.0 Hz, 1H),
1.17 (d,J = 6.0 Hz, 1H), 0.93 (s, 9H), 0.86 (s, 9H), 0.113(), 0.06 (s, 3H), 0.05 (s, 3H), 0.01
(s, 3H); °*C{H} NMR (100 MHz, CDCk): ¢ 195.3, 162.8, 142.8, 138.7, 137.1, 124.7, 118.6,
117.3, 116.7, 78.1, 72.6, 25.9, 25.8, 20.0, 18831,1-4.2, -4.4, -4.5; IR (Neat)may 2954, 2929,
2857, 1648, 1610, 1452, 1365, 1327, 1251, 11055,1884, 775, 7224RMS: (ESI-TOF) m/z:

M - H]+ calcd for G4H4104Si» 449.2543; found 449.2557.

trans-Sordarial (12):!°*! trans-Sordarial 12) as a yellow sticky solid (2.8 mg) was prepared
from compound9 (8.0 mg, 0.0144) following the procedure usedtii@ synthesis d23. Yield:
71%; R = 0.3 (50 % EtOAc/hexanes)]{’s: +16.43 ¢ 0.11 MeOH):;*H NMR (400 MHz,
CDCL): 6 11.87 (s, 1H), 10.34 (s, 1H), 7.46 Jt= 8.0 Hz, 1H), 7.20 (d] = 15.7 Hz, 1H), 6.94
(d, J = 8.0 Hz, 1H), 6.90 (d] = 8.0 Hz, 1H), 6.17 (dd} = 15.7, 6.1 Hz, 1H), 4.35 (brs, 1H), 4.02
(m, 1H), 2.27 (bs, 1H), 1.99 (bs, 1H), 1.22 J& 6.4, 3H);"*C{H} NMR (100 MHz, CDCk): &
195.23, 162.85, 142.16, 137.22, 134.81, 126.93,911817.36, 75.82, 70.28, 17.79; IR (Neat):
vmax 3401, 3344, 2924, 1637, 1451, 1237, 1060, 721, 6838, HRMS:(ESI-TOF)m/z (M +

Na)" calcd for GoH1404Na 245.0781, found 245.0784

2-Acetoxy-6-((3S/4S, E)-4-((tert-butyldimethylsilyl)oxy)-3-hydr oxypent-1-en-1-yl)benzyl
acetate (39): Compound39 as a colorless liquid (424 mg, dr 91:9 based enthNMR)was
obtained fromu,B-unsaturated ketor#? (470 mg, 1.119 mmol) following the procedure ugsd
the synthesis d?4. Yield: 90%; R = 0.4 (20% EtOAc/hexanes)y]f’%: +4.7 € 0.20, CHCH); *H
NMR (400 MHz, CDC}): 6 7.39 (ddJ = 7.9, 1.1 Hz, 1H), 7.34 (§,= 7.9 Hz, 1H), 7.01 (dd} =

7.9, 1.1 Hz, 1H), 6.98 (d,= 16.0 Hz , 1H), 6.12 (dd,= 15.8, 6.4 Hz, 1H), 5.18 (ABd,= 12.1
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Hz, 2H), 4.03 (m, 1H), 3.78 (m, 1H), 2.72 (5 4.1 Hz, 1H), 2.34 (s, 3H), 2.03 (s, 3H), 1.21 (d
J = 6.1 Hz, 3H), 0.92 (s, 9H), 0.12 (s, 3H), 0.1138); **C{H} NMR (100 MHz, CDCk): ¢
170.7, 169.5, 150.0, 139.5, 133.3, 129.7, 128.8,112124.2, 121.8, 72.0, 57.4, 25.8, 20.9, 20.8,
20.0, 18.0, -4.1, -4.7; IR (Neat)nax 3429, 2956, 2925, 2854, 1772, 1739, 1576, 1463413
1249, 1224, 1185, 1094, 970, 836, 776, 673; HRNESI{TOF) m/z calcdfor G;Hz40sNaSi

(M + Na)" 445.2022 found 445.2024.

2-Acetoxy-6-((35,4S,E)-3,4-bis((tert-butyldimethylsilyl)oxy)pent-1-en-1-yl)benzyl acetate
(40): Compound40 as a colorless liquid (290 mg) was prepared frammound39 (264 mg,
0.625 mmol) following the similar procedure (2,@idine (~0.3 mL, 2.50 mmol) and TBSOTf
(~0.3 mL, 1.25 mmol)) used for the synthesiS@fYield: 87%; R = 0.7 (5% EtOAc/hexanes);
[a]?%: -35.21 € 1.98, CHC}); *H NMR (500 MHz, CDCJ): § 7.39 (dd,J = 1.0, 7.8 Hz, 1H),
7.34 (t,J=7.8 Hz, 1H), 6.98 (dd] = 1.1, 7.8 Hz, 1H), 6.92 (dd,= 1.5, 15.8 Hz, 1H), 6.30 (dd,
J=4.0, 15.8 Hz, 1H), 5.15 (s, 2H), 4.30 (ddd; 1.8, 4.5, 4.5 Hz, 1H), 3.85 (d3j= 4.5, 6.1 Hz,
1H), 2.33 (s, 3H), 2.01 (s, 3H), 1.05 (= 6.1 Hz, 3H), 0.94 (s, 9H), 0.91 (s, 9H), 0.096(),
0.08 (s, 6H)*C{H} NMR (125 MHz, CDCk): 6 170.7, 169.6, 149.9, 140.6, 133.5, 129.7, 126.3,
124 .8, 124.4,121.2, 75.5, 71.5, 57.5, 25.8, 2808, 20.8, 18.1, 18.0, 17.3, -4.5, -4.6, -4.78;-4.
IR(Neat): vmax2954, 2929, 2886, 2856, 1772, 1742, 1469, 13689,1P222, 1201, 1184, 1104,
1048, 1007, 970, 951, 834, 810, 775, 6BRMS: (ESI-TOF) nVz calcd for GgHs0sSi:Na

559.2887 (M + Na) found 559.2892;

3-((3S,4S,E)-3,4-bis((tert-Butyldimethylsilyl)oxy)pent-1-en-1-yl)-2-(hydr oxymethyl)phenol
(41): Compound4l as a white crystalline solid (118 mg) was prepdrech compoundiO (222
mg, 0.4141 mmol) following the same procedure uUsedhe synthesis ofl. Yield: 63%; M.P:

60-61 °C; R= 0.5 (20% EtOAc/hexanes)]f’: -28.76 € 0.52, CHC}); *H NMR (400 MHz,
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CDCly): 67.76 (brs, 1H), 7.15 (] = 7.9 Hz, 1H), 6.94 (d] = 7.9 Hz, 1H), 6.79 (d] = 7.9 Hz,
1H), 6.73 (ddJ = 1.5, 15.7 Hz, 1H), 6.11 (dd,= 4.5, 15.7 Hz, 1H), 5.0 (s, 2H), 4.24 (ddds
1.7, 4.5, 4.5 Hz, 1H), 3.75 (dd= 4.5, 6.2 Hz, 1H), 2.42 (bs, 1H), 1.04 Jd: 6.2 Hz, 3H), 0.94
(s, 9H), 0.90 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3HP8 (s, 6H)*C{H} NMR (125 MHz, CDCE): 6
156.5, 137.3, 133.0, 128.9, 126.9, 121.5, 118.8,5,175.7, 71.5, 60.6, 25.8, 18.2, 18.1, 17.4, -
4.5,-4.6,-4.6, -4.7; IR (Neathna. 3426, 3330, 2954, 2928, 2885, 2856, 1581, 14680 18252,
1104, 1004, 950, 834, 774, 67BRMS: (ESI-TOF) m/z calcd for GaHasOs Sip (M + H)*

453.28934, found 453.28509.

2-((3S,4S,E)-3,4-bis((tert-butyldimethylsilyl)oxy)pent-1-en-1-yl)-6-hydr oxybenzaldehyde

(42): Aldehyde42 as a colorless liquid (67.2 mg) was prepared faompound4l (76 mg,
0.168 mmol) following the same procedure used Hier gynthesis 028. Yield: 88%; R = 0.3
(hexane); §]%p: -38.69 € 0.235, CHCJ); *H NMR (400 MHz, CDCJ): § 11.88 (s, 1H), 10.31 (s,
1H), 7.45 (tJ = 8.0 Hz, 1H), 7.10 (ddl = 1.7, 15.6 Hz, 1H), 6.92 (d,= 8.0 Hz, 1H), 6.86 (d]

= 8.0 Hz, 1H), 6.25 (dd] = 4.1, 15.6 Hz, 1H), 4.31 (ddd= 1.8, 4.1, 4.8 Hz, 1H), 3.86 (qdl=

4.8, 6.2 Hz, 1H), 1.05 (d = 6.2 Hz, 3H), 0.94 (s, 9H), 0.90 (s, 9H), 0.103), 0.09 (s, 6H),
0.08 (s, 3H)*C{H} NMR (75 MHz, CDCl): § 196.6, 162.7, 143.4, 137.1, 136.8, 124.6, 118.8,
117.4, 116.5, 75.4, 71.3, 25.8, 18.2, 18.0, 145, -4.7, -4.8; IR(Neath ma2954, 2929, 2885,
2857, 1648, 1610, 1452, 1365, 1327, 1251, 11055,1884, 775, 722; HRMSESI-TOF) m/z:

[M - H]" calcd for G4H4104Si, 449.2543; found 449.2557.

Agropyrenol (14):**2 Agropyrenol 4) as a light yellow liquid (6.3 mg) was preparednfr
compoun42 (18.2 mg, 0.040 mmol) following the procedure uga®3. Yield: 72%; R = 0.4
(80% EtOAc/hexanes)u]?s: -43.0 (c 0.39, MeOH)*H NMR (400 MHz, CDCY): & 11.90 (s,

1H), 10.37 (s, 1H), 7.50 (4, = 8.0 Hz, 1H), 7.27 (d] = 15.6 Hz, 1H), 6.97 (d] = 8.0 Hz, 1H),
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6.94 (d,J = 8.0 Hz, 1H) 6.16 (dd] = 15.6, 6.1 Hz, 1H), 4.15 (@,= 6.1 Hz, 1H), 3.81 (quinf} =
6.1 Hz, 1H), 2.56 (brs, 1H), 2.26 (brs, 1H), 1.82 J = 6.1 Hz, 3H):"*C NMR (100 MHz,
CDCly): 6 195.2, 162.8, 142.0, 137.2, 135.9, 126.9, 11814, 117.3, 77.0, 70.8, 19.3;
IR(Neat):vmax 3401, 3344, 2924, 1637, 1451, 1237, 1060, 721, 663 HRMS: (ESI-TOFz

(M + Na)' calcd for GoH1404Na 245.0781, found 245.0784.

12-Methoxy sordariol (13):*? To a solution of dioB5 (35.2 mg, 0.1142) in MeOH (1.36 mL) at
0 °C was added O3 (157.9 mg, 1.1428 mmol) and stirred at room terjpee for 12 h. After
completion of the starting material (monitored byC), MeOH was evaporated and quenched
the reaction with water at 0 °C. The aqueous lawes extracted with EtOAc (3 times), and the
organic layer was washed with brine, dried overS@, and concentrated under reduced
pressure. The product was purified by using sijecolumn chromatography to obtain 12-OMe
sordarial {3) (19.3 mg) as a liquidYield: 71%; R = 0.6 (10% MeOH/CHG); [o]*p: -11.1 €
0.09, MeOH);*H NMR (300 MHz, CROD): § 7.64 (brdJ = 2.5 Hz, 1H), 7.10 (J = 7.9 Hz,
1H), 7.02 (dJ = 7.1 Hz, 1H), 6.91 (d] = 15.8 Hz, 1H), 6.74 (d] = 7.9 Hz, 1H), 6.16 (dd,] =
15.8, 6.8 Hz, 1H), 4.64 (s, 2H), 4.11 (dd= 6.8, 4.9 Hz, 1H), 3.81 (dd,= 6.4, 4.9 Hz, 1H),
3.37 (s, 3H), 1.19 (dl = 6.4 Hz, 1H)**C{H} NMR (100 MHz, CD;0OD): § 157.7, 140.5, 132.5,
130.9, 130.6, 122.4, 119.1, 115.8, 78.1, 71.9,,689, 19.1; IR(Neathmax 3375, 2954, 2853,
2171, 2118, 1652, 1575, 1523, 1464, 1276, 1069, 651, HRMS: Single Mass Analysis m/z

calcd for GaH1g04Na (M + Naj 261.1103, found 261.1103.

3-((3R,4S,E)-3,4-bis((tert-butyldimethylsilyl)oxy)pent-1-en-1-yl)-2-methoxymethyl)phenol
(43): Compoun43 as a colorless liquid (32.6 mg) fra86 (51 mg, 0.095 mmol) following the
same procedure used fi8 from 35. Yield: 76%; R= 0.6 (20% EtOAC/ hexane)uf"p: -16.70

(c, 0.91 CHC}) 'H NMR (400 MHz, CDCJ): § 7.95 (s, 1H), 7.17, (f] = 7.8 Hz, 1H), 6.94 (d]
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= 7.8 Hz, 1H), 6.80 (dd] = 7.8, 0.8 Hz, 1H), 6.73 (dd,= 15.6, 1.7 Hz, 1H), 6.11 (dd,= 15.6,

4.6 Hz, 1H), 4.81 (s, 2H), 4.26 (t8l= 4.6, 1.7 Hz, 1H), 3.84 (dd,= 6.2, 4.6, 1H), 3.45 (s, 3H),
1.05 (d,J = 6.2 Hz, 3H), 0.96 (s, 9H), 0.91 (s, 9H), 0.103(d), 0.10 (s, 3H), 0.09 (s, 3H), 0.09
(s, 3H); ¥®C{H} NMR (100 MHz, CDCk): & 153.6, 138.2, 133.1, 128.4, 126.2, 121.6, 118.7,
113.7, 78.6, 72.7, 25.9, 25.9, 19.9, 18.3, 18.13,14.0, -4.4, -4.5; IR(Neat);n3396, 2931,
2890, 2858, 1579, 1465, 1368, 1253, 1097, 832, 736, 670HRMS: (ESI-TOF)m/zcalcd for

CasHa604NaSk (M + Na)* 489.2830, found 489.2832.

12-Methoxy sordariol (13): Compoundl13 (9.5 mg) was synthesized froa3 (23 mg, 0.050
mmol) using the same procedure used for the syistl#s23. Yield: 79%; R = 0.6 (10%

MeOH/CHCE)
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A genera strategy to access various salicylaldehyde-containing polyketide natural products is
described. This approach is highly flexible in generating stereochemistry and attaining functional
group oxidation of choice, providing easy access to ent-pyriculol, ent-epipyriculol, ent-
dihydropyriculol, ent-epidihydropyriculol, sordariol, sordarial, 12-methoxy sordariol, and
agropyrenol.
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