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Supporting Table 1: Results of the enantioselective allylation of aldehyde 3.
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Entry  Equiv T[°C], time Purity [%]?  Yield [%]™ e.r.
1 022 -78, 5h >95 79 95.5:4.5
2 4 -78, 3h then to -40, 2h >95 83 94:6
3 4 -78, 3h then to -20, 2h >95 66 93:7
4 3 -78 t0 0°C, 12h >95 71 945:55

[a] Based on GC/MS analysis. [b] Isolated yield after allylation and cleavage from the resin. [c]
Enantiomer ratio (e.r.) determined by 'H NMR analysis of the Mosher esters.

General: unless otherwise noted, chemicals were obtained from Aldrich, Acros or Fluka
and were used without further purification. Regular hydroxymethylpolystyrene (0.98
mmolg'1, 1% DVB, 100-200 mesh) and Wang resin (1.10 mmolg'1, 1% DVB, 100-200
mesh) were purchased from Novabiochem. All solvents were distilled by standard
procedures. All reactions were performed under argon with freshly distilled and dried
solvents. Analytical chromatography was performed by using Merck silica gel 60 Fys4
aluminium sheets. Flash chromatography was performed by using Acros silica gel
0.035-0.07 mm. 'H and "*C NMR data were recorded on a Bruker DRX 500, a Bruker
DRX 400 or a Varian Mercury 400 spectrometer at room temperature. NMR spectra
were calibrated to the solvent signals of CDCI; (7.26 ppm and 77.00 ppm) and the next
abbreviations are used to indicate signal multiplicities: s (singlet), d (doublet), t (triplet),
g (quartet), quint (quintet), sext (sextet), sept (septet), br (broad). GC-MS (El) analysis

was performed on a Hewlett-Packard 6890 series gas chromatograph connected to a
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Hewlett-Packard 5973 series mass spectrometer; column: J&W 128-5522 DB-5MS,
capillary: 25.0x201umx0.33umm nominal. Chiral GC analysis was performed on an
Agilent Technologies 6890N; column Lipodex-E (25m, 0.025mm). LC-MS was
performed on a Hewlett-Packard 1100 series connected to a Finnigan LCQ ESI-
spectrometer. High resolution mass spectra (HRMS) were measured on a Finnigan
MAT 8200 spectrometer. IR spectra were measured on a Bruker Vector 22
spectrometer with an A527 diffuse reflectance head from Spectra Tech. UV spectra
were measured on a Perkin Elmer Cary 50 spectrometer. Optical rotations were

measured on a Schmidt & Haensch Polartronic HH8 polarimeter.

Immobilized aldehyde, 3: Hydroxypolystyrene resin (PSOH, 0.98 mmolg™, 4.9 mmol,
5g) was swollen for 30 min in CH,Cl,. The commercially available carboxylic acid 1 (2
equiv, 9.8 mmol) dissolved in CH,Cl,, DCC (2 equiv, 1M in CHCl;) and DMAP (10
mol%, 0.98 mmol) were successively added and the mixture was stirred overnight at
room temperature. The resin was filtered off, washed successively with CH,Cl,, DMF,
CH2Cl;, and MeOH and dried in vacuum for 12h.

Representative procedure for ozonolysis on bead: the resulting resin was swollen for 15
min in CH,Cl, and cooled to -78°C. Ozone was bubbled until the color turned deep
green or blue and then 8-10 min more. Argon was then bubbled to remove excess of
ozone and PPhs (5 equiv) was added and the mixture was shaken from -78°C to room
temperature overnight. The resin was filtered off, washed with CH,Cl, and MeOH and
dried in vacuum. IR (SiC): vmax= 3059 (CH alkene), 3024 (CH alkane), 2924 (CH
alkane), 2715 (CH aldehyde), 1720 cm™ (C=0 ester and aldehyde). Loading = 0.9

mmolg™.]
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Methyl (R)-10-hydroxytridec-12-enoate, 4. Representative procedure for allylation on

o solid support and release from the resin with NaOMe: To the resin-
”SCC’W bound aldehyde 3 (800 mg) in THF (8 mL) at -78°C was added a 1
M solution of 2 in Et,O (1.5 mmol, 1.5 mL) and the mixture was stirred overnight while
the temperature rising slowly to 0°C. After quenching by adding MeOH (1 mL), the resin
was washed consecutively with pH 7 buffer, H,O, THF, Et,O, CH,Cl, and MeOH.
Afterwards, the resin was suspended in a mixture of DMF/MeOH 1/1 (6 mL each) and at
0 °C were added H;0; (30%, 2 mL) and pH 7 buffer (2 mL). The mixture was then
shaken from 0 °C to rt for 2h and filtered. The resin was washed with H,O, THF, Et,0,

CH>Cl, and MeOH and dried overnight under vacuum. Water was added, the mixture

was filtered and the product was extracted with Et,O. After filtration through silica gel,

product 4 was obtained as colorless syrup (86 mg, 71%). [o] ;) = +4.3 (¢ = 1, CHCl3), H

NMR (400 MHz, CDCls) § = 1.29 (m, 10H), 1.42 (broad s, 1H,), 1.59 (m, 2H), 2.12 (m,
1H), 2.29 (m, 3H), 3.63 (m, 1H), 3.66 (s, 3H), 5.11 (ddd, J = 4.5, 2.0, 1.0 Hz, 1H), 5.14
(ddd, J = 7.3, 2.0, 1.0 Hz, 1H), 5.82 ppm (m, 1H); *C NMR (100.6 MHz, CDCls): & =
25.0, 25.7,29.2, 29.3, 29.5, 29.6, 34.2, 36.9, 51.6, 70.7, 118.2, 135.0, 174.5 ppm (CO);
MS (70eV, El): m/z (%): 201 (11) [M*-CsHs], 169 (100), 81 (50), 67(32), 55 (38); HRMS

(FAB, m-NBA\): calc. for C14H2703 [M+H]" 243.1960, found 243.1946.
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Enantioselective synthesis of Crytocarya diacetate

Resin 8: The immobilized aldehyde 7? on Wang resin was submitted to allylation
employing -lpc,Ball (ent-2) and following the representative procedure given before.
The resulting homoallylic alcohol was protected as tert-butyldimethyl- silyloxy group.
General procedure for the protection of secondary alcohols with a TBS group on solid
support: The resin-bound secondary alcohol (1 g) was swollen in a mixture of CH,Cl,
(10 mL) and DMF (10mL) at room temperature. After addition of TBSCI (1.13 g, 7.5
mmol) and DMAP (5 mg, 0.075 mmol) and imidazole (0.51 g, 7.5 mmol) the resin was
shaken for 12h. The resin was filtered and washed with DMF, THF/H,O, THF and
CH.Cl, and dried under vacuum for 5h (monitored by FT-IR until the bands at 3504 cm’’
and 3062 cm™ completely disappeared).

Resin 9: The resin 8 was subjected to ozonolysis and allylation with /-Ipc.Ball (ent-2)
following the representative procedures given before. The resulting homoallylic alcohol
was then submitted to acrylation.

Representative procedure for acrylation of alcohols on solid support: The resin-bound
secondary alcohol (0.5 g) was swollen in CHCI, (5 mL) and the suspension was cooled
to 0 °C. To the cold suspension was added diisopropylethyl amine (0.75 mL, 4.3 mmol),
DMAP (10 mg, 0.08 mmol) and acryloyl chloride (0.3 mL, 4 mmol) and the suspension
was shaken for 24h at RT. The resin was filtered and washed successively with THF,
THF/H,O, THF and CHCIl, and dried under vacuum for 5h. (The reaction was
monitored by FT-IR which showed the disappearance of bands around 3500 cm™ and
the appearance of a broad peak at 1725 to 1730 cm'1).

Resin 10: General procedure for ring closing metathesis on the solid support: The
resin-bound diene 9 (0.25 g, ~0.5 mmol/g loading) was swollen in CH,Cl, (10 mL) and

the suspension was degassed with argon. To the degassed suspension, Grubbs second
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generation catalyst (0.02 mmol) was added and the mixture was heated to reflux and
stirred over night. After 14h, another portion of Grubbs second generation catalyst (0.02
mmol) was added and the reaction mixture was refluxed further for a total of ca. 20 h.
The suspension was allowed to attain room temperature and was then filtered and
washed successively with CH,Cl,, THF, CH2CI, and dried under vacuum.
Cryptocarya diacetate 11: Resin 10 (430 mg, 0.13 mmol) was swollen in TFA/CHClI,
1:2 (20 mL/g resin, 8.6 mL) and shaken for 20 min at rt. Afterwards,
OAc OAc 9 | the resin was filtered and rinsed with CH,Cl,. The filtrate was co-
evaporated with toluene. The residue was filtered through silica gel
(CH2Cl2:MeOH 9:1) to yield a mixture of the free diol and the monoprotected compound
as byproduct. The diol was acetylated with Ac,O (0.05 mL), EtsN (0.07 mL) and a
catalytic amount of DMAP in CH,ClI, (1 mL). The mixture was stirred for 3h from 0°C to
RT, after which 1 mL of a saturated solution of NaHCO3; was added. The aqueous layer
was extracted with CH>Cl, (3 x 1 mL). The combined organic extracts were dried over
Na,SO4. The solvent was removed under reduced pressure and the crude product was
purified by silica gel chromatography (CH,Cl, to CH,Cl,/EtOAc 2:1) to yield cryptocarya
diacetate 11 with other minor isomers. After a second careful chromatography
(petroleum ether/EtOAc 1:1) 4 mg (11%) of pure cryptocarya diacetate were obtained.

[0]2 = +47.20 (¢ 0.50, CHCl3), Lit.: [a]% = +45.40 (c 0.33, CHCl3),? [0]2 = +55.8 (c

1.06, CHCI3)*; "H NMR (400 MHz, CDCls): § = 6.86 (ddd, J = 9.8, 5.9, 2.5 Hz, 1H), 6.02
(ddd, J = 9.8, 2.7, 1.0 Hz, 1H), 5.10 (dddd, J = 8.4, 7.0, 6.0, 3.7 Hz, 1H), 4.98 (ap sext, J
= 6.0 Hz, 1H), 4.49 (ddt, J = 10.4, 6.6, 3.9 Hz, 1H), 2.45 (dddd, J = 18.2, 5.9, 3.9, 1.0
Hz, 1H), 2.26-2.35 (ddt, J = 18.4, 11.5, 2.6 Hz, 1H), 2.16 (ddd, J = 14.8, 8.6, 6.6 Hz,
1H), 2.07 (s, 3H), 2.04 (s, 3H), 2.01 (ddd, J = 14.4, 7.4, 7.4 Hz, 1H), 1.91-1.97 (ddd, J =

14.7, 6.5, 3.7 Hz, 1H), 1.79 (dt, J = 14.3, 5.8 Hz, 1H), 1.26 (d, J = 6.2 Hz, 3H); *C NMR
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(100 MHz, CDCls): § = 170.6 (CO), 170.5 (CO), 163.8 (CO), 144.7, 121.4, 74.9, 67.8,
67.7, 66.6, 40.5 (CHy), 39.2 (CH.), 29.2 (CH,), 21.1, 20.1 (2C); IR (KBr): Vmax 2925,
2857, 1731 (CO), 1373, 1241, 1038, 956, 815 cm™; MS (ESI): m/z: 302 [M+NH,]";

HRMS (FAB, m-NBA): calc. for C14H210¢ [M+H]" 285.1338, found 285.1367.

Compounds 12a-d: These compounds were synthesized starting from the resin-bound
aldehyde 7 and following the same synthetic sequence described for cryptocarya
diacetate but releasing the compounds from the resin with DDQ. The allylation step was
carried out in turns with 2 and ent-2 (see Scheme 3) following the procedure described

before as well as for the other steps.

Compounds ent-12a-d were synthesized starting from ent-7.

Compound 12a: 420 mg (0.13 mmol) of resin were suspended in CH,Cl, (30 mL/g

o resin, 13 mL) and pH=7 buffer (1.7 mL/g resin, 0.7 mL). Then, DDQ

(10 equiv, 1.3 mmol, 295 mg) was added at 0°C and the suspension

12a was shaken overnight at rt. The resin was filtrated off and rinsed
with CH,Cl,. The filtrates were washed with a saturated solution of NaHCO3; (3 x 15
mL), then with brine and finally dried over Na,SO,4. After removal of solvent under
reduced pressure, the residue was filtrated through silica gel (CH2Cl/EtOAc 20-50%) to
get 15 mg (38%) of 12a. A second careful chromatography (CH,Cl,/CH3CN 20-40%)

allowed obtaining 11.4 mg of an enriched mixture of 12a (90:10). Data taken from the

mixture: Rr=0.25 (silica gel, ethyl acetate/petroleum ether 40/60); [o]; = +29.65 (c

1.43, CHCls): "H NMR (400 MHz, CDCls): & = 6.88 (ddd, J = 9.6, 6.6, 3.3 Hz, 1H), 6.02

(ap d, J = 9.8 Hz, 1H), 4.51-4.58 (ap sept, J = 4.6 Hz, 1H), 4.20-4.26 (ap sept, J = 4.2
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Hz, 1H), 3.94-4.01 (ddd, J = 12.1, 6.04, 2.2 Hz, 1H), 2.33-2.37 (m, 2H), 2.04-2.12 (ddd,
J=14.2,9.1, 4.5 Hz, 1H), 1.75-1.81 (ddd, J = 14.0, 8.0, 4.1 Hz, 1H), 1.70-1.75 (ddd, J =
14.6, 4.7, 2.5 Hz, 1H), 1.58 (dt, J = 17.6, 8.8 Hz, 1H), 1.18 (d, J = 6.0 Hz, 3H), 0.89 (s,
9H), 0.13 (s, 3H), 0.11 (s, 3H); *C NMR/APT (100 MHz, CDCl3): & = 164.0 (CO), 144.9,
121.5, 74.8, 68.8, 66.6, 44.3 (CHy), 43.0 (CHy), 30.1 (CHy), 25.7, 23.8, 17.8, -4.2, -4.7;
IR (KBr): Vmax 3355 (br, OH), 2925, 2880, 1720 (CO), 1459, 1260, 1070, 809 cm™'; MS
(ESI): m/z: 315 [M+1]", 332 [M*+NH4]; HRMS (FAB, m-NBA): calc. for CigHz1O4Si

[M+H]" 315.1992, found 315.2016.

Compounds 14a-c: These compounds were synthesized following the same iterative
sequence described for cryptocarya diacetate and the same representative procedures
shown above for allylation, ozonolysis, RCM, protection of secondary alcohols and
release from the resin with DDQ.

O  Yield: 3.2 mg (from 270 mg resin), 9.3 %; Rys= 0.2 (silica gel, ethyl

acetate), [a]) =+55.6 ° (c 0.27, CHCL); Lit° [o]} = +62.1° (¢ 1,

CHCls); "H NMR (400 MHz, CDCls): 8 7.29-7.21 (m, 2H), 7.19-7.15

(m, 3H), 6.89 (td, J = 9.9, 4.1 Hz, 1H), 6.02 (d, J = 9.9 Hz, 1H), 4.70-
4.62 (m, 1H), 4.14-4.09 (m, 1H), 3.90-3.82 (m, 1H), 2.62 (t, J = 7.4 Hz, 2H), 2.42-2.38
(m, 2H), 2.08-1.95 (m, 1H), 1.80-1.74 (m, 1H), 1.70-1.45 (m, 8H); *C NMR (125.77
MHz, CDCls): § = 164.0, 145.3, 142.4, 128.4, 128.3, 125.7, 121.2, 76.3, 72.9, 69.8, 42.8,
42.3, 38.1, 35.8, 31.3, 29.4, 24.9; MS (ESI): m/z: 318 [M*]; HRMS (FAB, m-NBA): calc.

for C19H2704 [M+H]" 319.1909, found: 319.1935.

'D. Brohm, N. Philippe, S. Metzger, A. Bhargava, O. Miller, F. Lieb and H. Waldmann, J. Am. Chem. Soc. 2002,
124, 13171-13178;

2.3, Sommer and H. Waldmann, Chem. Commun. 2005, 5684-5686.

®K.B. Jorgensen, T. Suenaga and T. Nakata, Tetrahedron Lett. 1999, 40, 8855-8858;

‘S.E. Drewes, M. M. Horn and R. S. Shaw, Phytochemistry 1995, 40, 321-323.

Sc.v. Ramana, B. Srinivas, V. G. Puranik and M. K. Gurjar. J. Org. Chem. 2005, 70, 8216-8219.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


