


Procedures and analytical data

(S)-(-)-Citronellic acid (S1)

HOOC

Pyridinium dichromate (PDC, 13.6 g, 36 mmol) was added to a stirred soluti@)-(@1-
citronellol 13 (3.12 g, 20 mmol) in dry DMF (60 mL) under @&rogen atmosphere at 0 °C.
After stirring at room temperature for 24 h, the reaction mixture was quenched Mith 1
agueous HCI and extracted with diethyl ether (3x100 mL). The combined organic extracts
were washed with brine (5x100L), dried over MgSQ filtered and evaporated. Purification
by column chromatography(EtOAc/hexane 1:10, gradient to 1:2) gave 2.55 g (75%) of
(9-(i )-citronellic acid (S1) as a colorless liquid. ;REtOAc/hexane 1:5) = 084; [a }** 18.3

(c 4.384 g/100 mLCHCk); 'H NMR (400MHz, CDCk): d= 0.97 (d,J = 6.3 Hz, 3H,
CHCH3), 1.30 (m, 2H, CRHCHCH,CH,), 1.60 (s, 3H, CH=CB3;), 1.68 (d,J = 1.2 Hz, 3H,
CH=C(H3), 1.98 (m, 3H, CHCHCH,CHy), 2.14 (dd,J = 8.1, 14.7 Hz, 1H, BHC=0), 2.36
(dd, J = 5.7, 14.7 Hz, 1H, CHC=0), 5.07 (m, 1HCH=C(CHs)2) ppm The data are in

agreement with those in the literatdre.

Ethyl (S)-(-)-citronellate (S2)

EtOOC p

Sodium hydride (310 mg, 7.8 mmol, 60% in mineral oil) was added to dry DMF (25 mL) at
0 °C under a nitrogen atmsphere. §-(i)-Citronellic acid §1) (1.01 g, 5.9 mmol) was added

to the solution, stirring was continued for 10 min and ethyl bromide (1.13 mL, 14.75 mmol)
was added. The reaction mixture was stirred at room temperature for 24 h, quenched with
water andextracted with diethyl ether (3x50 mL). The combined organic extracts were
washed with water and brine, dried over MgSfiltered andconcentrated under reduced
pressure. Purification by column chromatography (EtOAc/hexane 1:20) gave 1.07 g (91%) of
ethyl (S)-(i )-citronellate(S2) as a colorless liquid. (REtOAc/hexane 1:10) = 02 [a p*% i

4.8 (c 1.720g/100mL, CHCL); *H NMR (400 MHz, CDC}): d= 0.91 (d,J = 6.5 Hz, 3H,
CHCHs), 1.22 (t,J = 7.1 Hz, 3H, OCHhCHs), 1.33 (m, 2H, CHCHCH,CH,), 1.57 (s, 3H,
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=CCHg), 1.65 (d,J = 1.2 Hz, 3H, =C@El3), 1.97 (m, 3H, CHCHCH,CH,), 2.08 (dd,J = 8.2,
14.6 Hz, 1H, EIHC=0), 2.28 (dd,) = 5.9, 14.6 Hz, 1H, CHCO=0), 4.11 (g, = 7.1 Hz,
2H, OCH,CHs), 5.07 (m, 1H, EI=C(CHs)2) ppm. The data are in agreement with those in the

literature?

Ethyl (S)-3-Methyl-6-oxohexanoatg9):
EtOOC @)

v’
aw

Ozone was bubbled through a mixture of ethyl citronell&# (103 mg, 0.52 mmol) in dry
DCM (3mL) ati78°C until a light blue colwo persisted. Nitrogen was bubbled through the
solution for 20 min to remove excess ozone and dimethyl syllidemL) was added. After

30 min, the mixture was warmed to room temperature. The volatile components were
evaporated and the residue was partioned between water (5 mL) and diethyl ether (5 mL). The
agueous layer was extracted with diethyl ether (3x20 mhg combined organic extracts
were dried over MgSg) filtered and the solvent was evaporated. Purification by column
chromatography (EtOAc/hexane 1:20) gave 76 mg (85%) of aldéhgdea colorless liquid.

Rf (EtOAc/hexane 1:2.5) = 0.40fa p** 6.6 (c1.459g/100mL, CHClL); 'H NMR
(400MHz, CDCk): d=0.96 (d,J = 6.6 Hz, 3H, CHEl3), 1.25 (t,J= 7.2 Hz, 3H, OCHCHj),

1.52 (m, 1H, CHCHCHHCH,), 1.69 (m, 1H, CHCHCHHCH,), 1.96 (m, 1H, GICHz), 2.15

(dd,J = 7.5, 15.0 Hz, 1H, BHC=0), 2.27(dd, J = 6.3, 15.0Hz, 1H, CHHC=0), 2.44 (m,

2H, CH,CHO), 4.11 (gJ = 7.2 Hz, 2H, OE®,CHj3), 9.75 ¢, J = 1.7Hz, 1H, CGHO) ppm. The

data are in agreement with those in the literature.

Sequential dialkylation of methyl phenyl sulfone (General procedure):

nBuLi (8.13 mL, 13 mmol, 1@ in hexane) was added dropwise to a stirred solution of
methyl phenyl sulfong¢10 mmol) and TMEDA (3 mL, 19.5 mmol) in dry THF (50 mL) at
178°C under a nitrogen atmosphere. After stirring for 15 min, the corresponding
(chloromethyl)silang13 mmol) was added dropwiseiat8 °C. After stirring for 10 min, the
reaction mixture was warmed toom temperatureand stirred for timeg (Table S1). The
reaction mixture was cooled &8 °C, TMEDA (3 mL, 19.5 mmol) andBuLi (8.13 mL,
13mmol, 1.6V in hexane) were added dropwise. After 10 min, the corresponding
(chloromethyl)silang(13 mmol) was added, the solution was stirred @& °C for 5min,
warmed toroom temperature and stirred until complete as indicated by TLC. The neactio
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mixture was quenched with saturated J&H solution. The layers were separated and the
agueous was extracted with diethyl ethe¥5@ mL). The combined organic extracts were
washed with brine, dried over MggOfiltered and evaporated. Purification by wwoin
chromatography (EtOAc/hexane 1:40, gradient to 1:10) gave suli®aes

Table S1 Reaction times for the preparationseiifoneslOa-c.
Entry Halide Product t (h)
1 TMSCH,CI 10a 2
2 DMVSCH,CI? 10b 0.5

3  DMPSCHCP  10c 2
2 DMVS = dimethylvinylsiyl. ° DMPS = dimethylphenylsilyl.

1,3-Bis(trimethylsilyl)prop -2-yl phenyl sulfone(10a):
O,

S
o
SiMe;

Yield 2.92 g (89%) as colorless crystals, m.p. 36 Pl spectral data are in agreement with

those in the cited literature.

1,3-Bis[dimethyl(vinyD)silyl]prop -2-yl phenyl sulfone(10by):

O,
CCT
3 ! Si—
2 / \—
2.15 g (61%) as a colorless oil; ®tOAc/hexane 1:5) = 0.61; IRIax = 3090,3051, 2957,
2928, 2899, 2855, 2801, 1592, 1465, 1406, 1305, 1253, 1143, 1008, 958, 846, &30;709
MS (ESI+), m/z (%): 727 (15)[2M+Na’], 375 (100) [M+Na]; HRMS ESI+ m/z[M+Na']
caled for Cy7H,60,SShNa’: 375.1241 found: 375.1243 'H NMR (400 MHz, CDCY): d=
0.13 (s, 12HSi(CHa),), 0.83 (ddJ = 7.3, 15.1 Hz, 2H, BHSi), 1.10 (dd,J = 6.3, 15.1 Hz,
2H, CHHSI), 3.23 (tt,J = 6.3, 7.3 Hz, 1H,CHSO,), 5.66 (dd,J = 3.8, 20.1 Hz, 2H,
SICH=CHH), 5.98 (dd,J = 3.8, 14.7 Hz, 2H, SiCH=CHj, 6.14 (dd,J = 14.7, 20.1 Hz, 2H,
SICH=CH;), 7.56 (m, 2HH;), 7.63 (m, 1HH3), 7.85 (m, 2HH;) ppm;*°C NMR (100 MHz,
CDCl3): d=712.8 (q, SiCH3)2), 12.4 (q,Si(CH3),), 18.1 (t,CH,SI), 59.4 (dCHSG,), 128.9 (d,



C), 129.4 (d,Cy), 132.4 (t, SICHEH,), 133.3 (d,Cs), 136.9 (sCu), 138.5 (d, STH=CH))
ppm.

1,3-Bis[dimethyl(phenyl)silyl]prop -2-yl phenyl sulfone(100):

Yield 2.63 g (58%) as colorless crystam.p. 6768 °C. R (EtOAc/hexane 1:5) = 0.52; IR:
Mmax = 3069 2954, 1427, 1304, 1251, 1143, 1113, 840, 732, 700c6d7 MS (ESI+),m/z
(%): 475 (100) M+Na']; Anal. calcd forCysH3,0,SSh (452.76: C 66.32, H 7.12, S 7.08
found: C66.12, H 7.15, S.20; 'H NMR (400 MHz, CDC)): d= 0.24 (s, 12H, Si(83),),
0.92 (A part of ABM system] = 7.1, 15.3 Hz, 2H, BHSI), 1.19 (B part of ABM systend,=
6.3, 15.3Hz, 2H, CHHSI), 3.10 (m, 1H, SE@H), 7.31 (m, 10HH,), 7.45 (m, 2HH,), 7.62
(m, 3H, Hy, Hs) ppm; ®*CNMR (100 MHz, CDC}): d= 2.4 (g, SiCHa),), 11.8 (q,
Si(CHs),), 18.7 (t,CH.Si), 59.3 (d, S@CH), 128.0 (d,Coring), 129.0 (d,C1), 129.28 (dC or
Chetd, 129.30 (dC0r Cretg, 133.4 (d.C30r Cpara), 133.9 (dCs0r Cpara), 137.1 (SCa), 138.1
(s, Cipso) ppm.

Investigation of the deprotonation/transmetalation of silylated sulfones 10a for

enabling the Julia reactions:

The initial deprotonation ob ,-His(trimethylsilyl) sulfonelOa by nBulLi in the presence of
TMEDA at 778 °C proceeded dectively at the ortho-position and anortho- a
transmetalation took place on warming to 0 °C (Tal®® entry 1)° The
deprotonation/transmetalation behavior saflfones10b,c bearing substitutents of different
steric demand at silicon was in contrast kimbwn. Therefore, they were treatetth nBuLi

in the presence of different additivesiat8 °C for a constant time of 1®in (TableS2
entries 27). To monitor the reaction coursae,defined amount of the reaction mixture was
removed quickly by a syringend added to a flame dried vial containing a small amount of
deuterium oxide under inert conditions. The prodo€isl2 and/oraD-12 were isolated and
analyzed by'H NMR spectroscopy. The remaining reaction mixture was warmed in

temperature and timetervals to room temperature and aliquots were analyzed likeWse.



mass balance of all investigated reactions was quantitative and the observed offio of
12/aD-12 accounts for the deprotonation and/or transmetalation intermedidi#a-11. It
should bementioned that taking the samples by syringe involves a small temperature error,
which is inherent to all entries, thus the results as such areossiistent.

Table S2 Metalation selectivity of silylated sulfoné€a-c and subsequent transmetalation

Li o, D o,
S
SiMe,R SiMe,R
i
O 011 SiMe;R oD-12 SiMesR

S
SiMe,R 3 D,O
©/ \C e CDl—6OaC—r.t ——2——3 andlor
SiMe,R Oz | O2p

S
10a R = Me L, S SiMe,R SiMe;R
10b R = Vinyl
SiMe;R SiMe,R

10c R =Ph a-11 aD-12
Entry 10 n'Bu_Li Additive®  Solvent oD-12/ B-17
(equiv.)
i78°C i60°C i40°C i20°C 0°C rt.

104’ 1.3 TMEDA  THF  91:9 - 75:25 - 16:84 5:95
100° 1.2 TMEDA THF 884 781  77:1 52:23 157 -
104 1.2 TMEDA  EtO  73:26 - - - 0:81  0:66
104 15  TMEDA®’ EuO  74:40 - - - 3:85 0:84

10¢ 1.2 TMEDA THF 100:0 100:0 99:1 85:15 74:25 73:23
10¢ 1.2 TMEDA DME 100:0 99:1 990:1 95:5 95:4 -
10¢ 1.2 HMPA THF 80:20 50:50 40:60 40:60 39:61 -

N oo o BhAow NP

2 |nitial conditions: sulfone(0.5 mmo), nBuLi, solvent, additive;i 78 °C.° TMEDA (1 mmo) or HMPA
(3mmd). ¢ Ratio oD-12/aD-12 determined by integration of th#! NMR spectra, expressed in percent of
deuteration obrtho- anda-postion, respectively, 1H = 100%8.Taken from ref. 3TMEDA (0.65mmol), the
investigation was performed in 30 min intervafs Temperature increasin 10min intervals.’ Initial
deprotonation at 78 °C, then temperature increase inn2i@ intervals to room temperature TMEDA (0.75

mmol)." The total deuterium conteatcounts fomore than 100%ndresults from the excessulLi.

Sulfone 10b was not deprotonated efficiently by 1.2 equiv. oBuLi in the presence of
TMEDA in DME resulting in 60% obD-12b. Moreover, nearly no transmetalation leading to
aD-12b occurred on warming to 0 °C (not shown). Repeating the reaction under the same

conditions in THF afforded 88% afrtho-metalated sulfoneD-12b, which transmetalated to



aD-12b on warming, however the overall degree of lithiation of sulfbfle decresedirom
92% ati 78°C to 58% at OC (entry2). The desired transmetalation giviadp-12b took
place similarly on warming in dry diethyl ether, but the overall lithiation of sulfbbie
dropped from 99% 4&it78 °C to 81% at 0 °C an@6% at room temperatr(entry 3. Using
1.5 equiv. oBuLi in the presence of TMEDA led to high overall lithiation even on wagm
to room temperature (entry),4pointing to a potentially efficient rearrangemeniven Julia
olefination

Sulfone 10c was initially ortho-lithiated forming o-11c however, the subsequent
transmetalation t@-11c did not take place to a significant extent in THF or DME (entries
5,6). Using HMPA as an additive triggered transmetalatioa-id.c on warming (entry 7),
however it wasapparently too sk to go to completion. Thus, application of sulfak@ in

the Julia olefination is not possible.

Preparation of 2-benzoyloxy sulfonesl4a,b(General Procedure):

n-BuLi (1.4 mL, 2.23 mmol or 1.6 mL, 2.57 mmol, Mén hexane) was added dropwise to a
stirred solution of sulfone&0a or 10b (1.88 mmol) and TMEDA (0.35 mL, 2.23 mmol or
0.4mL, 2.57 mmol) in dry DME (12 mL) forlOa or diethyl ether (12 mL) forlOb,
respectively, at 78°C under a nitrogen atmosphere. The reaction mixture was warmed to
room tenperature during 2 h fotOa or to 0°C for 30 min for10b and the aldehyd®
(357mg, 2.07mmol) in DME (1.5 mL) or diethyl ether (1.5 mL), respectively, was added
dropwise ati 78°C. The reaction mixture was stirred at this temperature for 15 min until
complete as indicated by TLC. Benzoyl chloride (268 uL, 2.26 mmol) was added and the
reaction mixture was warmed to room temperature aftenif03-(Dimethylamino)propati-

ol (292 pL, 2.5mmol) was added and the reaction was quenched with water after 1Thain
layers were separated and the aqueous was extracted with diethyl ether (3x40 mL). The
combined organic extracts were washed with brine, dried over Ng8i2red and
evaporated. Purification by column chromatography (EtOAc/hexaie/ER0:0.05) gae
minor productS3afollowed byS4aand major benzoyloxy sulfonddga,b

Minor side productS3a apparently formed by a Brook rearrangement during the redction,
whereas side produ@4ais a decomposition product at silica gel during chromatography,

whichformed only if triethylamine was not used as a coeluent.
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Ethyl (39)-6-(benzoyloxy)-3-methyl-7-(phenylsulfonyl)-7-((trimethylsilyl )methyl)-8-

(trimethylsilyl)octanoate (14a):
COOEt

Yield 989 mg (87%) asn inseparable 1:1 mixtel of diastereomeras a colorless oil.
R: (EtOAc/hexane 1:5) = 0.31; IRimax = 3091, 3072, 3065, 2957, 2932, 2907, 2875, 1719,
1602, 1585, 1452, 1447, 1393, 1373, 1315, 1296, 1271, 1265, 1251, 1177, 1162, 1134, 1106,
1095, 1080, 1070, 1026, 843, 711, G96™"; MS (ESI+),m/z (%): 627 (5)[M+Na'], 485
(100) [M7 PhSQH+Na'], 269 (20) [M7PhSQi PhCQi TMS]; Anal. calcd forCz;H4g0sSSi
(604.95: C 61.55, H 8.00, S 5.3Gound: C 61.82, 8.14, S 5.39'H NMR (400 MHz,
CDCl3): d=0.20 (s, 36H, S{tHs)3), 0.82 @, J = 6.6 Hz, 3H, CHEl3), 0.87 (d,J = 6.7 Hz,
3H, CHM3), 1.11 (t,J = 7.1Hz, 3H, OCHCHg), 1.18 (t,J = 7.1 Hz, 3H, OCHKCH3), 1.19
1.37 (m, 10H, E,CH,CHO, H,Si(CHg)s, CH,CHO), 1.45 (A part of AB systend,= 14.6
Hz, 1H, AHHSI(CHg)3), 1.47 (A part ofAB system,J = 14.6 Hz, 1H, CHISiI(CHg)3), 1.63 (m,
3H, CHHCHO, CH,Si(CHs)s), 1.86 (m, 3HCHCH;, CHHCHO), 1.98 (dd,) = 5.7, 14.7 Hz,
1H, CHHC=0), 2.02 (dd, = 8.2, 14.7 Hz, 1H, BHC=0), 2.15 (dd)J = 7.3, 14.7 Hz, 1H,
CHHC=0), 2.17 (dd,J = 6.0, 14.7 Hz1H, CHHC=0), 3.98 (m, 2H, OB,CHs), 4.05 (q,J =
7.2 Hz, 2H, OEi,CHg), 5.43 (dd,J = 2.9, 10.2 Hz, 2H, BOCOPh), 7.23 (m, 4H;lmet, 7.32
(m, 10H,Ha, Hpara Hortno), 7.44 (M, 2HH3), 7.85 (m, 4H,H;) ppm °C NMR (100 MHz,
CDCl3): d= 1.6 (q, SiCHz3)3), 1.7 (g, SiCHs)s), 14.3(q, OCHCH3), 14.4 (q, OCHCHy),
19.7 (g, CHCH3), 19.8 (g, CKCH3), 20.56 (t,CH.Si(CHs)s), 20.60 (t,CH.Si(CHg)s), 21.57 (t,
CH.Si(CHg)s), 21.61 (t, CH,SIi(CHg)s), 29.6 (t, CH,CHO), 29.7 (t,CH,CHO), 30.6 (d,
CHCHg), 30.7 (d, CHCHs3), 33.7 (t, CH,CH,CHO), 33.8 (t, CH,CH,CHO), 41.78 (t,
CH,C=0), 41.81 (tCH,C=0), 60.30 (t, @H,CHj3), 60.34 (t, @H,CHs), 76.78 (s, SEL),
76.81 (s, SEC), 77.1 (d, 2CHOCO), 128.19 (dCety, 128.20 (dCrety, 128.95 (d Cortho OF
Cy), 128.96 (dCortho OF Cp), 129.4 (SCipso), 129.5 (SCipsa), 129.52 (dCornoOr Cy), 129.54 (d,
CorthoOr Cy), 130.3 (d2xC4), 132.9 (d2xCs), 133.1 (d2%Cpara), 139.3 (sC4), 139.4 (sCs),
165.8 (s, @OPH), 165.9 (s, OOPh), 172.89 (COOEY), 172.92 (sCOOEY) ppm.



Ethyl (35)-6-benzoyloxy3-methyl-7-(phenylsulfonyl)-7-((dimethyl(vinyl)silyl Ymethyl)-8-

(dimethyl(vinyl)silyl)octanoate (14by):
COOEt

Yield 650 mg (55%) asan inseparable 1:1 mixture of diastereomassa colorless oil.
Rr (EtOAc/hexane 1:5) = 0.40; IRma = 3059, 2965, 2937, 2865, 1728, 1453, 1409, 1377,
1303, 1270, 1255, 1180, 1139, 1098, 1084, 1073, 1030, 1013, 957, 832, 760, 7d18;,'693
MS (ESI+), m/z (%): 651 (30)[M+Na'], 509 (100) [M PhSQH+Na']; HRMS (ESI) m/z
[M+Na'] calcd for CaaHigOsSShNa": 651.2602 found: 651.2604;'H NMR (400 MHz,
CDCl): d=0.27 (s, &1, Si(CHs)2), 0.29 (s, 6H, STHs),), 0.30 (s, 61, Si(CH3),), 0.31 (s, 6H,
Si(CHz3),), 0.85 (d,J = 6.6 Hz, 3H, CHEl3), 0.89 (d,J = 6.6 Hz, 3H, CHEl3), 1.13 (t,J =
7.0Hz, 3H, OCHCHa), 1.21 (t,J = 7.1 Hz, 3H, OCHCH3), 1.191.34 (m, 8H, G,CH,CHO,
CH,Si, CH,CHO), 1.45 (m, 2H, 6,Si), 1.57 (A part of AB systend,= 14.6Hz, 1H, (H,Si),
1.59 (A part of ABsystem,J = 14.7 Hz, 1H, ®,Si), 1.72 (m, 3H, E,Si, CHHCHO), 1.87
(m, 3H, CFHCHO, CHCHs), 2.00 (dd,J = 4.1, 8.2 Hz, 1H, BHC=0), 2.04 (ddJ = 4.2,
8.2Hz, 1H, (HHC=0),2.17 (dd,J = 6.0, 8.8 Hz, 1H, CHC=0), 2.22 (m, 1H, CHC=0),
4.01 (m, 2H, O@®,CHa), 4.08 (g.J = 7.1 Hz, 2H, OEl,CHs), 5.45 (m, 2H, EIOCOPh)5.76
(dd,J = 3.7, 20.2 Hz, 2H, SiCH=@H), 5.78 (dd,J = 3.6, 20.5 Hz, 2H, SICH=@H), 6.02 (m,
4H, SiICH=CHH), 6.28 (ddJ = 14.4, 20.2 Hz, 1H, Si@=CHH),6.30 (dd,J = 14.5, 20.3Hz,
1H, SiCH=CHH), 6.42 (dd,J = 14.3, 20.3 Hz, 1H, Si@=CHH), 6.44 (dd,J = 14.4, 20.Hz,
1H, SiCH=CHH), 7.26 (M, 4HHmety, 7.34 (M, 10HH2, Hpara, Hortho), 7.47 (M, 2HHz), 7.89
(m, 4H,H1) ppm “C NMR (100 MHz, CDC}): d =i 0.64 (q, SiCHa),), 10.62 (q, SiCHs),),
10.55 (g, SiCHs)2), 10.54 (q, SiCH3)2), 10.27 (g, SiCH3),), 10.26 (g, SiCH3),), 10.25 (q,
Si(CHx3),), 10.24 (g, SiCHa3),), 14.3(q, OCHCHs), 14.4(q, OCHCHx), 19.7 (g, CHKCHa),
19.8 (g, CHCH3), 19.96 (t,CH,Si), 19.97 (t,CH,Si), 21.1 (t,CH,SI), 21.2 (t,CH,SI), 29.5 (t,
CH,CHO), 29.7 (t,CH,CHO), 30.6 (d,CHCHs), 30.8 (d,CHCHa), 33.5 (t,CH,CH,CHO),
33.6 (t,CH,CH,CHO), 41.8 (tCH,COO0), 41.9 (tCH,COO0),60.29 (t, GCH,CHs), 60.33 (t,
OCH,CHs), 76.51 (s,SO.C), 76.54 (s, SEC), 77.1 (d,CHOCOPh), 77.4 (dACHOCOPNh),
128.17 (dCret, 128.19 (dCretg, 128.96 (dCortho OF Cy), 128.97 (dCortnoOr Co), 129.42 (s,
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Cipsa), 129.45 (SCipso), 129.5 (d CorthoOr Cp), 129.6 (dCorno0r Cy), 130.4 (d2xCy), 132.0 (1,
2xSiCH=CH,), 133.0 (d,2xCpars), 133.1 (d,2xCs), 139.2 (s,Cs), 139.3 (s,C4), 140.32 (d,
SiCH=CH,), 140.33 (dSiCH=CH,), 165.8 (s, @OPh), 165.9 (s, OOPh), 172.9 (SCOOEY),
173.0 (sCOOEt) ppm.

Ethyl (35)-3-methyl-7-((trimethylsilyl )ymethyl)-6-((trimethylsilyl)oxy)oct -7-enoate(S33):
COOEt

////,

OSiMe;

Me;Si
Yield 88 mg (13%) asn inseparable 1:1 mixture of unassigned diastereoaseascolorless
oil. R (EtOAc/hexane 1:5) = 0.83; IRmax = 3094, 3076, 2984, 2958, 2932, 290872,
2857, 1726, 1636, 1478, 1462, 1447, 1416, 1393, 1382, 1372, 1261, 1251, 1113, 1090, 1047,
1031, 890, 842, 698m*; MS (ESI+),m/z (%): 381 (100)[M+Na'], 359 (30)[M+H"], 269
(10) [M'i OTMS]; HRMS (ESI) m/z [M+H"] calcd for CigH390:Sih": 359.2432 found:
359.2433; '"H NMR (400 MHz, CDCH): d= 0.03 (s, 18H, S{{Hs)s;), 0.09 (s, 18H,
OSi(CH3)3), 0.92 (d,J = 6.6 Hz, 3H, CHEl3), 0.93 (d,J = 6.7 Hz, 3H, CHEl3), 1.2+1.63
(m, 8H, (H,CH,), 1.25 (xt, J = 7.1 Hz, 6H, OCKCH3), 1.35 (Xd, J = 14.5 Hz, 2H,
CHHSI(CHs)s), 1.53 (xd, J = 14.5 Hz, 2H, EHSi(CHs)s), 1.94 (m, 2H, EICHs), 2.09
(2xdd, J = 8.4, 14.5 Hz, 2H, BHC=0), 2.29 (&dd,J = 5.8, 14.5 Hz, 2H, CHC=0), 3.90
(2xt, J = 6.0 Hz, 2H, G1OSI(CHy)s), 4.12 (x%q, J = 7.1 Hz, 4H, O®,CHs), 4.62 (Xs, 2H,
CHH=), 4.87 (Xs, 2H, CHH=) ppm C NMR (100 MHz, CDC}): d=70.7 (@, SiCCHas)a),
0.4 @, Si(CHs)s), 14.4 (g, OCHCHSs), 19.8 (g,CHCH3), 20.0 (g,CHCHs), 21.35 (t,CH.Si),
21.44 (t,CH,Si), 30.57 (d,CHCHs), 30.59 (d,CHCHgz), 32.8 (t,CH,CH,CHOSI), 32.9 (t,
CH,CH,CHOSI), 33.55 (t, CHCH,CHOSI), 33.64 (t, CHCH,CHOSI), 42.0 (t,CH,C=0),
42.2 (t,CH,C=0), 60.2 (t, @H,CHsz), 76.7 (d,CHOSI), 76.8 (d,CHOSI), 108.3 (tCH»=),
108.4 (t,CH,=), 148.89 (s, €), 148.94 (s, €), 173.4 (sC=0) ppm.
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Ethyl (35)-6-(benzoyloxy)-3-methyl-7-((trimethylsilyl ymethyl)oct-7-enoate(S49):
COOEt

////,

OCOPhO

Me;Si
Formed by decomposition at silica gel &s inseparable 1:1 mixture of diastereomessa
colorless oil. It was not formed using triethylamine as a coeluent during chromatography.
Rf (EtOAc/hexane 1:5) = 0.58; IRimax = 3092, 3073, 2986, 2958, 2931, 2875, 2857, 1725,
1717, 1638, 1602, 1585, 1492, 1478, 1462, 1451, 1419, 1393, 1382, 1373, 1315, 1275, 1265,
1251, 1177, 1114, 1097, 1070, 1036, 1027, 999, 888, 853, 845, 712mBOMS (ESI+),
m/z (%): 413 (100)[M+Na'], 269(5) [Mi PhCOQ]; HRMS (ESI) m/z [M+Na'] calcd for
CooH340,SiNa": 413.2119 found: 413.2121;'H NMR (400 MHz, CDCJ): d= 0.03 (s, 9H,
Si(CHs)3), 0.09 (s, 9H, SEH3)3), 0.95 (d,J = 6.6 Hz, 3H, CHEl3), 0.97 (d,J= 6.6 Hz, 3H,
CHCHj3), 1.22 (xt, J = 7.1 Hz, 6H, OChCHj3), 1.241.43 (m, 4H, CHCH,CHCH), 1.47 (d,
J = 14.0 Hz, 2HCH,Si(CHs)3), 1.61 (d,J = 13.9 Hz, 2H, E,Si(CHs)s), 1.691.87 (m, 4H,
CH,CH,CHCHg), 1.98 (m, 2H, €ICHg), 2.12 (%dd, J = 8.3, 14.5 Hz, 2H, BHC=0), 2.29
(2xdd, J = 5.7, 14.5 Hz, 2H, CHC=0), 4.09 (2q, J = 7.1Hz, 4H, OCH,CHy), 4.72 (Xs,
2H, CHH=), 4.95 (Xs, 2H, CHH=), 5.33 (m, 2H, BIOCOPh),7.44 (M, 4H,Hmety, 7.55 (t,
J= 7.4 Hz, 2HHpars), 8.07 (M, 4HHomno) ppm *C NMR (100 MHz, CDGJ): d=111.0 (@,
Si(CH3)3), 14.4 (q, OCHCHs), 19.7 (q,CHCHj3), 19.9 (q,CHCHj3), 22.96 (t,CH,Si(CH3)3),
23.02 (t,CH,Si(CH3)3), 30.4 (d,CHCHjg), 30.5 (d,CHCHg), 30.8 (t, 2CH,CH,CHOCOPh),
32.39 (t, CHCH,CHOCOPhH), 32.44 (t, C#&£H,CHOCOPh), 41.9 (tCH,C=0), 42.0 (t,
CH,C=0), 60.3 (t, @H,CH,), 77.4 (d,CHOCOPNh), 77.6 (dACHOCOPh), 108.9 (tCH>=),
109.0 (t,CH»=), 128.5(d, Ciety, 129.7(d, Cortno), 130.8(S, Cipso), 133.0(d, Cpara), 145.2 (s,
=C), 145.3(s, =C), 165.81 (s, @OPh), 165.83 (s, COPh), 173.1(s, C=0), 173.2 (sC=0)
ppm.

Julia olefination with sodium amalgam(General procedure):

Benzoyloxy sulfoned4a,b (0.739 mmol) were dissolved in dry THF (5 mL) and dry EtOH

(10 mL) under a Blatmosphere. Sodium amalgam (369 mg, 1.7 mmol) was add@@ &t.

After 3 h at this temperature, the reaction mixture dihged with diethyl ether (1&L) and
decanted from mercury. The organic layer was washed with brine and the aqueous was

extracted with diethyl ether (3x40 mL). The combined organic extracte died over
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NaSQO,, filtered and evaporated. Purification by column chromatography
(EtOAc/hexane/NEt 1:50:1) afforded olefin8a,b. NEt is mandatory as coeluent, since
partial decomposition occurs during chromatography in its absence.

Ethyl (S)-3-methyl-8-(trimethylsilyl) -7-((trimethylsilyl)methyl)oct -6-enoate(8a):
SiMe3

EtOOC _\_SiMe;

Yield 218 mg (86%) as a colorless oil; REtOAc/hexane 1:5) = 0.89%a p** i1.1
(c1.1169/100mL, CHCL); IR: nmax = 2986, 2957, 2927, 2876, 2854, 172&A45, 1478,
1462, 1447, 1415, 1394, 1382, 1371, 1352, 1259, 1248, 1115, 1095, 1032, 855, 840';699
MS (ESI+), m/z (%): 365 (100) [M+Na']; HRMS (ESI) m/z [M+Na'] calcd for
CigH30-SibNa': 365.2303 found: 365.2303;"H NMR (400 MHz, CDCJ): d=70.01 6, 9H,
Si(CHs)3), 0.02 (s, 9H, S{THs)3), 0.94 (d,J = 6.6 Hz, 3H, CHEl), 1.181.34 (m, 2H,
CH,CH,CH=C), 1.25 (tJ = 7.1 Hz, 3H, OCKCHa), 1.38 (s, 2H, €,Si(CHy)s), 1.44 (AB
system,J = 13.5 Hz, 2H, ®&,Si(CHs)3), 1.822.02 (m, 3H, GICHs, CH,CH=C), 2.09dd, J =
8.6, 14.4 Hz, 1H, BHC=0), 2.30 (dd,) = 5.8, 14.4 Hz, 1H, CHC=0), 4.12 (q,) = 7.2 Hz,
2H, OCH,CHs), 4.75 (t,J = 7.0 Hz, 1H, G=C) ppm *C NMR (100MHz, CDCk): d=1i1.0
(@, SiCHa)s), 10.5 @ SiCHs)s), 14.5 (q, OCHCHs), 19.8 (g, CHCHs), 23.9 (1,
CH,Si(CHa)3), 26.3 (t, CH,CH=C), 29.5 (t, CH,Si(CH3)s), 30.3 (d, CHCHs), 37.5 (i,
CH,CH,CH=C), 42.1 (tCH,C=0), 60.2 (t, @H,CHs), 119.4 (d,CH=C), 134.4 (s, CHE),
173.4 (s,C=0) ppm.

Ethyl (S)-8-(dimethyl(vinyl)silyl) -7-((dimethyl(vinyl)silyl)methyl) -3-methyloct-6-enoate
(8by):

|
SiJ/

/

EtOOC _ Si—

\\‘\\‘

Yield 201 mg (76%) as a colorless oil; REtOAc/hexane 1:5) = 0.77fa p** 3.2
(c0.4379/100mL, CHCl); IR: rmax = 3058, 2967, 2936, 2864, 1743, 1467, 1409, 1375,
1291, 1252, 1194, 1159, 1100, 1071, 1038, 1012, 953, 835, 75@]1611%8 (ESI+),m/z
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(%): 389 (100)[M+Na']; HRMS (ESI) m/z [M+Na'] calcd for CooHzg0,SibNa': 389.2303
found: 389.2303;'H NMR (400MHz, CDCk): d= 0.06 (s, 6H, SitHs),), 0.09 (s, 6H,
Si(CHg)y), 0.93 (d,J = 6.5Hz, 3H, CHH3), 1.161.34 (m, 2H, EG,CH,CH=C), 1.25 (t,J =
7.1 Hz, 3H, OCHCH3), 1.44 (s, 2H, E,Si(CHs),), 1.50 (AB system, = 13.6 Hz, 2H,
CH2Si(CHs),), 1.8%:2.02 (m, 3H, GICH; CH,CH=C), 2.10 (dd,J = 8.4, 14.5 Hz, 1H,
CHHC=0), 2.30 (ddJ = 5.7, 14.6Hz, 1H, CHHC=0), 4.12 (qJ = 7.1Hz, 2H, OCH,CHj),
4.80 (t,J = 7.0 Hz, 1H, GI=CCH,Si), 5.65 (dd,J = 3.9, 20.3 Hz, 1H, SiCH=dH), 5.67 (dd,
J=3.9, 20.2 Hz, 1H, SiCH=aH), 5.92 (ddJ = 3.8, 14.6 Hz, 1H, SICH=CHl), 5.94 (ddJ =
3.8, 14.7 Hz, 1H, SiCH=CH), 6.13 (dd,J = 14.8, 20.4 Hz, 1H, Si@=CHH), 6.17 (ddJ =
14.7, 20.2 Hz, 1H, SiB=CHH) ppm **C NMR (100 MHz, CDC}): d=112.9 @, Si(CH3),), i
2.5 @, Si(CHs)2), 14.5 (q, OCHCH3), 19.8 (gq,CHCHj3), 22.8 (t, CH.Si(CHs),), 26.3 (t,
CH,CH=C), 28.3 (t, CH,Si(CHg),), 30.2 (d,CHCH3), 37.4 (t, CH,CH,CH=C), 42.1 {t,
CH.C=0), 60.2 (t, @H,CHs), 120.4 (d,CH=C), 131.5 (t,SiCH=CH,), 133.5 (s,CH=C),
139.6 (d,SICH=CH,), 173.4 (sC=0) ppm.

Alkoxycarbonylation/oxidative radical cyclization/carbocation desilylation (General
procedure):

nBuLi (1.14 mL, 1.82 mmol, 1M in hexane) was added dropwise to a stirred solution of
2,2,6,6tetramethylpiperiding0.31 mL, 1.82 mmol) in dry DME (20 mL) &78°C under a
nitrogen atmosphere. After stirring for 30 min, olefi@a or 8b (0.70 mmol) in DME
(0.5mL) were added dropwise &t78°C. After stirring for 30 min, ethyl chloroformate
(0.08mL, 0.84 mmol) was added. After completion of the carboxylation, ferrocenium
hexafluorophosphate (534 mg, 1.61 mmol) was added in portions at 0 °C until a blue color of
the mixture persisted. The reaction mixture was stirred for aditional 30 min and quenched
with a few drops of saturated NEI solution. The mixture was diluted with diethyl ether
(25mL) and filtered through a pad of silica gel. The solvent was evaporated and purification
of the residue by column chromatography (EtOAc/hexane 1:200) affordddpepntanes

7a,b. CompoundS5agenerated by incompleteaction waslsoisolated.



Diethyl (2S,55)-5-methyl-2-(3-(trimethylsilyl)prop -1-en-2-yl)cyclopentanel,l-
dicarboxylate and diethyl (R,5S)-5-methyl-2-(3-(trimethylsilyl)prop -1-en-2-
yl)cyclopentane-1,1-dicarboxylate (7a):

SiMe; SiMe;
EtOOC EtOOC S‘
EtOOC! EtOOCH»—
w "
major - trans minor - cis

Yield 198 mg 83%) as an inseparable 10:1 mixture of diastereoma&ssa colorless oil.
Rs (EtOAc/hexane 1:5) = 0.56; IRimax = 3083, 2982, 2958, 2931, 2906, 2875, 2856, 1741,
1716, 1629, 14751463, 1447, 1420, 1390, 1380, 1368, 1258, 1249, 1115, 1095, 1044, 1023,
880, 857, 841, 696m*; MS (Cl+),m/z(%): 341 (95)[M+H"], 325 (100)M *i CHg], 295 (30)
[M™i OEt]; Anal. calcd forCigH3,04Si (340.59: C 63.49, H 9.47found: C 63.80, H 9.75
'H NMR (400 MHz, CDCJ) major trans-diastereomerd = 0.01 (s, 9H, Si(Ch)s3), 0.95 (d,
J=7.0 Hz, 3H, CHEl3), 1.20 (t,J= 7.2 Hz, 3H, OCHKCHg), 1.23 (m, 1H, CHICHCHHCH,),
1.25 (t,J=7.2Hz, 3H, OCHCHg), 1.51 (ddJ = 13.3, 0.9 Hz, 1H, BHSIi(CHy)3), 1.61 (ddJ
= 13.3, 1.0 Hz, 1H, CHSi(CHs)s), 1.67 M, 1H, CHCHCH,CHH), 1.94 (m, 2H,
CH3;CHCHHCHH), 2.91 (m, 1H, GCHs), 3.29 (dd,J = 7.5, 9.6 Hz, 1H, Ch#CCHCH,),
3.93 (dg,J = 10.8, 7.2 Hz, 1H, OB,CHs), 4.12 (dqJ = 10.8, 7.1 Hz, 1H, OB,CHj3), 4.13
(dg,J=10.8, 7.1 Hz, 1H, OB,CHj3), 4.23 (dgJ = 107, 7.1 Hz, 1H, OE,CHs), 4.57 (qJ =
1.1 Hz, 1H, C=€El,), 4.60 (t,J = 1.0 Hz, 1H, C=E,) ppm; minor cis-diastereomer
detectableresonances &= 2.29 (m, 1H, E€CH), 3.20 (dd,J = 10.6, 8.8Hz, 1H,
CH,=CCHCH,), 4.61 (s, C=Ely), 4.71 (d,J= 1.1 Hz, 1H, C=El,) ppm “*C NMR (100
MHz, CDCk) majortrans-diastereomerd =11.3 (g, SiCH3)s), 14.1 (q, OCHCH3), 14.3 (q,
OCH,CH3), 17.1 (q,CHCH3), 29.1 (t, CH,Si(CH3)3), 31.3 (t, CH,CHC=CH,), 33.1 (t,
CH,CH,CHC=CH,), 41.2 (d,CHCHs), 52.2 (d, CH=CCH), 60.7 (t, GCH,CHs3), 60.9 (t,
OCH,CHj3), 68.1 (s,CC=0), 108.3 (t, CEH,), 148.9 (s,C=CH,), 171.1 (s,C=0), 172.0 (s,
C=0) ppm; minor cis-diastereomerd =12.3 (q, SiCH3)3), 14.20 (q, OCHCH3), 14.25 (q,
OCH,CH3), 15.6 (g, CHCH3), 27.6 (t, CH,SIi(CH3)s3), 29.8 (t, CH,CHC=CH,)), 31.5 (t,
CH,CH,CHC=CH,), 45.1 (d,CHCHs), 53.0 (d, CH=CCH), 60.3 (t, GCH,CHs), 61.1 (t,
OCH,CHj3), 67.8 (s,CC=0), 108.7 (t, CEH,), 146.6 (s,C=CH,), 169.3 (s,C=0), 172.6 (s,
C=0) ppm.
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Diethyl (2S,55)-5-methyl-2-(3-(dimethyl(vinyl)silyl)prop -1-en-2-yl)cyclopentanel,1-
dicarboxylate, diethyl (2R,5S)-5-methyl-2-(3-(dimethyl(vinyl)silyl)prop -1-en-2-
yl)cyclopentanel,l-dicarboxylate (7b):

\ — \ —
Si— Si—
EtOOC EtOOC g*
EtOOCH" EtOOCHy—
major - trans minor - cis

Yield 194 mg 79%) as a an inseparable 20:1 mixture of diastereonsxscolorless oil.
R¢ (EtOAc/hexane 1:5) = 0.63; IRmax = 2967, 2939, 2883, 1728, 1636, 1467, 1409, 1299,
1252, 1212, 1184, 1118, 1099, 1075, 102813, 953, 879, 837, 760n"; MS (Cl+), m/z
(%): 353 (100)[M+H™], 337 (50) [Mi CHs], 325 (40) [M1 CH=CH,], 307 (40) [M'i OE{,
279 (30) [MTCOOE{; HRMS (Cl) m/z [M+H"] calcd for C1gH3304Si": 353.2148 found:
353.2136;"H NMR (400 MHz, CDCJ) majortrans-diastereomerd = 0.09 (s, 3H, Si(6),),
0.10 (s, 3H, Si(E3),), 0.95 (d,J = 7.0 Hz, 3H, CHEl3), 1.20 (t,J = 7.2 Hz, 3H, OCHCHj3),
1.22 (m, 1H, CHCHCHHCH,), 1.25 (t,J = 7.2 Hz, 3H, OCHCH3), 1.61 (d,J = 13.3 Hz, 1H,
CHHSI(CHs),), 1.64 (m, 1H, CRCHCH,CHH), 1.68 (d,J = 13.3 Hz, 1H, CHISI(CHy),),
1.92 (m, 2H, CHCHCHHCHH), 2.91 (dquintJ = 10.8, 6.9 Hz, 1H, BCHj3), 3.29 (dd,J =
7.4, 9.7 Hz, IHCH,=CCHCH,), 3.94 (dg,J = 10.8, 7.1 Hz, 1H, OB,CHs), 4.12 (dq,J =
10.8, 7.0 Hz, 1H, OB,CHs), 4.13 (dgJ = 10.8, 7.0 Hz, 1H, OB,CH;), 4.23 (dqJ = 10.7,
7.1 Hz, 1H, OE1,CHj3), 4.60 (dJ = 1.1 Hz, 1H, C=ElH), 4.62 (dJ = 0.9 Hz, 1H, C=CHi),
5.67 (dd,J= 3.9, 20.3 Hz, 1H, CH=BH), 5.95 (dd,J = 3.9, 14.6 Hz, 1H, CH=CH), 6.17
(dd,J=14.6, 20.3 Hz, 1HCH=CHH) ppm; minoris-diastereomer, detectabiesonances
d=1.05 (d,J = 6.9 Hz, 3H, CHEl3), 2.28 (, 1H, CHCH), 3.29 (ddJ = 10.6, 8.8 Hz, 1H,
=CCHCHy), 4.64 (s, C=El,), 4.74 (d,J = 1.1 Hz, 1H, C=E,) ppm;**C NMR (100 MHz,
CDCls) major trans-diastereomer d= 13.4 (q, SiCH3),), 13.2 (q, SiCH3)2), 14.0 (q,
OCH,CH3), 14.2 (g, OCHCH3), 17.0 (g, CHCH3), 27.8 (t, CH.Si(CHs),), 31.1 (t,
CH,CHC=CH,), 32.9 (t, CH,CH,CHC=CH,), 41.1 (d,CHCHg), 52.0 (d, =CH), 60.6 (t,
OCH,CHj3), 60.8 (t, @H,CHs), 67.9(s, CCO,), 108.8 (t, CEH,), 131.7(t, CH=CH,), 138.8
(d, CH=CH,), 148.4 (s,C=CH,), 171.0 (s,C=0), 171.8 (s,C=0) ppm; minor cis-
diastereomerd= 172.5 (g, SiCH3)2), 12.3 (g, SiCH3),), 14.08 (q, OCHCH3), 14.14 (q,
OCH,CHj3), 15.5 (g, CHCHs), 26.3 (t, CH.Si(CHs),), 28.6 (t, CH,CHC=CH), 31.5 (t,
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CH»CH,CHC=CH), 44.9 (d,CHCH;), 52.8 (d, CH=CCH), 60.2 (t, GCH,CHs), 61.0 (1,
OCH,CHs), 67.6 (SCCO,), 109.1 (t, CEH,), 131.6(t, CH=CH,), 138.9 (dCH=CH,), 146.0
(s,C=CHy), 169.1 (sC=0), 172.5 (SC=0) ppom.

Diethyl (S)-2-(7-(trimethylsilyl) -6-((trimethylsilyl)methyl)hept -5-en-2-yl)malonate (S5):
SiMes

SiMe3

Yield 17 mg (6%) as a colorless oil.; REtOAc/hexane 1:5) = 0.49fa p*% +7.0
(c 0.3589/100mL, CHCL); IR: /nax = 2964, 2938, 2839, 1740, 1469, 1373, 1251, 1156,
1101, 1071, 1039, 855, 771, 760'"; MS (ESI+),m/z(%): 437 (100)M+Na']; HRMS (ESI)
m/z [M+Na'] calcd for Co1H40,SibNa’: 437.2514 found: 437.2513;'H NMR (400 MHz,
CDCly): d=170.02 (s, 9H, SiTHa)s), 0.01 (s, 9H, SH3)s), 0.98 (d,J = 6.7 Hz, 3H, CHEl,),
1.151.31 (M, 2H, GIHCH,CH=C, (H,Si(CHs)3), 1.24 (t,J = 7.1 Hz, 6H, OCHCH3), 1.33
1.47 (m, 4H, CHICH,CH=C, (H;Si(CHs)3), 1.88 (m, 1H, GHCH=C), 1.95(m, 1H,
CHHCH=C), 2.26 (m, 1H, BCHs), 3.23 (d,J = 7.9 Hz, 1H, GIC=0), 4.18 (g, = 7.1 Hz,
4H, OCH,CHs), 4.73 (t,J = 6.9 Hz, 1H, E=C) ppm **C NMR (100 MHz, CDG)): d=10.7
(0, SiCHa)s), 10.2 (@, SiCHs)s), 14.57 (g, OCHCHs), 14.59 (g, OCHCHs), 17.3 (g,
CHCHs), 24.1 (t,CH,Si(CHs)s), 26.5 (t,CH,CH=C), 29.8 (t,CH.Si(CHs)3), 33.6 (d,CHCHy),
35.3 (t,CH,CH,CH=C), 58.2 (dCHC=0), 61.47 (t, @H,CHs), 61.54 (t, @H,CHs), 119.3
(d,CH=C), 135.1 (s, CHE), 169.3 (sC=0), 169.5 (sC=0) ppm.

Diethyl (2S,5R)-2-methyl-5-(prop-1-en-2-yl)cyclopentanel,l-dicarboxylate and diethyl
(2S,59)-2-methyl-5-(prop-1-en-2-yl)cyclopentanel,1-dicarboxylate (20):

EtOOC EtOOC S—
EtOOC! EtOOC!}Y—
major - trans minor - cis

BF;-OEft (130, 1.03 mmol) was added dropwise to silylated e88320 mg, 0.94nmol)

in dry DCM (19 mL) afi 20 °C under a nitrogen atmosphere. The reaction mixture was stirred

at this temperature overnight. The reaction was quenched by adding a few drops adsaturat
NaHCG; solution and diluted with water. The aqueous layer was extracted three times with

diethyl ether. The combined organic extracts were dried over Md@8€ed and evapoted.
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Purification by column chromatography (EtOAc/hexane 1:100) affo2@&ang (90%) of20
asan inseparable 10:1 mixture of diastereomers as a colorles® (HtOAc/hexane 1:5) =
0.41;IR: nmax = 2982, 2959, 2873, 2855, 1717, 1646, 1636, 1465, 1457, 1448, 1437, 1419,
1394, 1374, 1369, 125 1113, 1094, 1032, 894, 84840 cm*; MS (ESI4), m/z (%): 291
(100) [M+Na']; Anal. calcd forCysH»404 (268.35: C 67.14, H 9.01found: C67.39, H 9.20
'H NMR (400 MHz, CDC}) majortrans-diastereomerd = 0.90 (d,J = 7.0 Hz, 3H, CHEl53),
1.13 (t,J = 7.2 Hz, 3H, OCHKHCHg), 1.19 (t,J = 7.1 Hz, 3H, OCHCHg), 1.22 (m, 1H,
CH3;CHCHHCHy), 1.62 (m, 1H, CRHCHCH,CHH), 1.65 (d,J = 0.7 Hz, 3H,CH,=CCHy),
1.812-:1.99 (m, 2H, CHCHCHHCHH), 2.85 (dquintJ = 10.3, 7.0 Hz, 1H, BCHz), 3.33 (dd,
J=8.7, 8.1 Hz, 1HCH,=CCHCH,), 3.93 (dq,J = 10.7, 7.1 Hz1H, OCH,CHs), 4.07 (dgJ =
10.8, 7.1 Hz, 1H, OB,CHz), 4.08 (dgJ = 10.8, 7.1Hz, 1H, OCH,CHj3), 4.18 (dg,J = 10.7,
7.1 Hz, 1H, OCEI,CHj3), 4.67 pr s, 1H, C=C1,), 4.70 pr s, 1H, C=C,) ppm; minorcis-
diastereomerdetectableéesonancesd = 1.09 (d,J = 6.9 Hz, 3H, CHEl3), 1.16 (t,J= 7.1 Hz,
3H, OCHCHs), 1.20 (t,J = 7.1 Hz, 3H, OCHCH3), 1.67 (m, 1H, CHCHCHHCH,), 1.69 (s,
3H, CH,=CCHs), 1.80 (m, 1H, CHCHCH,CHH), 1.87 (m, 1H, CHCHCHHCH,), 1.95 (m,
1H, CHCHCH,CHH), 2.30 (m, 1H, @©CHs), 3.17 (dd,J = 10.7, 8.7 Hz, 1H,
CH,=CCHCHy,), 3.984.22 (m, 4H, OG,CHg), 4.73 pr s, 1H, C=CH,), 4.74 pr s, 1H,
C=CH,) ppm “CNMR (100 MHz, CDC}) major transdiastereomer d= 14.0 (q,
OCH,CH3), 14.24 (q, OCHCH3), 17.3 (g, CHCH3), 23.1 (q, CH=CCH;), 29.9 (t,
CH,CHC=CH,), 32.9 (t,CH,CH,CHC=CH,), 40.9 (d,CHCHj3), 52.2 (d, CH=CCH), 60.8 (t,
OCH,CHj3), 60.9 (t, G@CH,CHj3), 67.6 (s,CCO,), 112.5 (t,CH,=C), 146.2 (s, CkC), 171.1
(s, C=0), 171.5 (s,C=0) ppm;minor cis-diastereomerd= 14.1 (q, OCHCH3), 14.16 (q,
OCH,CH3), 15.5 (g, CHCH3), 23.3 (g, CH=CCH3), 27.9 (t, CH,CHC=CH,), 30.9 (t,
CH,CH,CHC=CH,), 44.7 (d,CHCHs), 53.5 (d, CH=CCH), 60.3 (t, GCH,CHs), 61.0 (t,
OCH,CHj3), 66.9 (s,CCOy), 112.4 (t,CH,=C), 144.8 (s, CkC), 169.3 (s,C=0), 172.2(s,
C=0) ppm.
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Diethyl (2R,59)-2-((S)-1-hydroxyprop -2-yl)-5-methylcyclopentanel,1-dicarboxylate and
diethyl (2S,55)-2-((R)-1-hydroxyprop -2-yl)-5-methylcyclopentanel,1-dicarboxylate (22):

HO HO
EtOOC EtOOC ol
EtOOCH" EtOOC H
major - trans minor - cis

9-BBN (2.26 mL, 1.13 mmol, OM in THF) was added dropwise to a mixture of oleXin
(127mg, 0.47 mmol) in dry THF (0.25 mL) at O °C under a nitrogen atmosphere. After
stirring the mixture at room temperature for 15 h, the starting material was consumed as
indicated by TLC. 10% NaOH kdion (1.5 mL) was added slowly at O °C. After stirring for
15 min, 30% HO, solution (1.5 mL) was added dropwise to the reaction mixture. The
mixture was stirred for 5in and saturated Nj&I (10 mL) was added. The aqueous layer
was extracted with ethydcetate and the combined organic layers were washed with 10%
NaS,03; solution (3 mL). The organic layer was dried over,3@@,, the solvent was
evaporated and purification by column chromatography (EtOAc/hexane 1:30, gradient to
1:10) gavelll mg (83%) ofalcohol 22 as an in principle separable 10:1 mixture of
diastereomers as a colorless B(EtOAc/hexane 1:5) = 0.39R: /max = 3440, 2972, 2944,
2885, 1723, 1467, 1372, 1302, 1254, 1188, 1117, 1099, 1071, 1037, 86%m763

MS (ESI4), m/z(%): 309 (100) [M+Na']; HRMS (ESI)m/z[M+Na'] calcd forCisH,c0sNa':
309.1673 found: 309.1673;"H NMR (400 MHz, CDC}) majortrans-diastereomerd = 0.85

(d,J = 7.2 Hz, 3H, EGi;CHC), 0.99 (dJ = 6.8 Hz, 3H, EGisCHCH,0), 1.161.32 (m, 7H,
CH3CH;0, CHCHCHHCHy), 1.36(m, 1H, CHCHCH,CHH), 1.63 (m, 1H, CHCHCH,0),

1.86 (m, 1H, CHCHCH,CHH), 2.09 (m, 1H, CHCHCHHCH,), 2.65 (dt,J = 7.3, 11.7 Hz,

1H, CHLCHCHCHg), 2.77 (sextJ = 7.2Hz, 1H, CHCHC), 3.36 (ddJ = 6.8, 10.8 Hz, 1H,
CHHOH), 3.54 (ddJ = 4.4, 10.8 Hz, IHCHHOH), 4.08 (m, 2H, CECH,0), 4.20 (m, 2H,
CH3CH20) ppm minor cis-diastereomer, detectahiesonancesd = 0.97 (d,J = 7.0 Hz, 3H,
CH3CHC), 1.08 (d,J = 6.8 Hz, 3H, EGisCHCH,0), 2.27 (m, 1H, CECHC), 2.57 (m, 1H,
CH,CHCHCHs), 3.37 (m, 1H, EIHOH), 3.56 (m, 1H, CHOH) ppm **C NMR (100 MHz,
CDCls) major trans-diastereomerd = 14.1 (q, CH3;CH,O), 14.23 (q,CH3CH,0), 16.8 (q,
CH3CHCH0), 18.8 (q,CH3CHC), 27.5 (t,CH3CHCH,CH,), 32.5 (t,CH3CHCH,CH,), 37.6

(d, CHCH,0), 41.1 (d,CHsCHC), 47.7 (d,CH,CHCHCH), 61.07 (t, CHCH-O), 61.09 (t,
CH3CH20), 66.5 (t,CH,OH), 66.7 (s,CCO,), 171.7 (s,C=0), 172.0 (sC=0) ppgm; minor
cis-diastereomerd = 14.15 (q,CH3CH;0), 14.20 (q,CH3CH;0), 15.3 (q,CH3CHCH;0),
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16.6 (q,CH3CHC), 27.8 (t,CH;CHCH,CH,), 31.0 (t,CH;CHCH,CH,), 38.6 (d,CHCH,0),
45.3 (d,CHsCHC), 50.2 (d,CH,CHCHCHs), 60.5 (t, CHCH,0), 61.10 (t, CHCH,0), 65.9
(t, CH,OH), 66.9 (SCCO,), 169.9 (sC=0), 172.6 (SC=0) ppm.

(4S,48R,7S,7aR)-4,7-Dimethyl-1-oxohexahydrocyclopenta[c]pyran7a(1H)-carboxylic
acid (23):

Method A: Potassium hydroxidé500 mg, 8.9 mmol) was dissolved in water (5 mL) and
added © a mixture of alcohoR2 (40 mg, 0.14 mmol) and methanol (5 mL). The reaction
mixture was heated to reflux for a week. After completion, it was acidified by H@) (@

pH 1. Methanol was evaporated under reduced pressure and DCM was &deddyers
were separated and the aqueous was extracted with DEM (8L). The combined organic
extracts were washed with brine, dried over Mg®@d filtered. Eaporation gave28 mg
(93%) ofcrude acid23 as a colorless oil.

Method B: Potassium trimethylsilanolate 2 mg, 1.5 mmol) was added to alcotii
(45mg, 0.15mmol) and dry THF (5 mL) under an argon atmosphere. The reaction mixture
was refluxed fortwo daysand a few drops ohydrochloric acid(1M) were added after
cooling. The mixture was diluted with watéine layers were separated and the aqueous was
extracted with DCM (85mL). The organic extracts were washed with brine, dried over
MgSO, and filtered. The solvent was evaporated under reduced pressure affordingpflé mg
crude 1:1 mixture of aci®3 and 12 mg of dihydronepetalacton8)((overall 96%) MS
(ESI4), m/z (%): 235(40) [M+Na']; HRMS (ESI) m/z [M+Na'] calcd for CiiH;604Na":
235.0941 found: 235.0941;'H NMR (400 MHz, CDC)): d= 0.95 (d,J = 7.0 Hz, 3H,
CH3CHCH,0), 1.15 (d,J = 6.9 Hz, 3H, G3CHC), 1.56 (m, 1H, CECHCH,CHH), 1.69 (m,

1H, CHCHCHHCH,), 1.85 (m, 1H, CHCHCHHCH,), 1.94 (m, 1H, CHCHCH,CHH), 2.21

(m, 1H, CHCHC), 2.25 (m, 1H, CECHCH,0), 3.33 (m, 1H, CLCHCHCH), 4.20 (dddJ =

1.9, 4.2, 11.2 Hz, 1H,@HO), 4.27 (ddJ = 11.2, 11.3 Hz, 1H, CHO), 12.04 (broad s, 1H,
COOH) ppm **C NMR (100MHz, CDCh): d = 13.0 (q,CH3sCHCH,0), 15.2 (q,CHsCHC),
25.4 (t, CHsCHCH,CH,), 31.2 (d, CH;CHCH;0O), 32.8 (t, CH;CHCH,CH,), 44.6 (d,
CH,CHCHCHg), 48.7 (d,CH3sCHC), 60.9 (sCC=0), 71.4 (tCH,0), 170.8 (sCOOH), 177.5
(s,COOCH,) ppm.



Dihydronepetalactone, (&6,4aR,7S,7aR)-4,7-dimethylhexahydrocyclopenta[c]pyran
1(3H)-one(3):

A carefully nitrog@-flushed mixture of carboxylic acid3 (15mg, 0.07mmol) and DMSO

(0.2 mL) was heated to 130 °C for 5 hours. After cooling to room temperature, water (3 mL)
was added. The aqueous layer was extracted with diethyl ethem{3xand the organic
extract wa washed with brine and dried with J$&. The solvent was evaporated under
reduced pressure. The crude product was purified by column chromatography (diethyl
ether/pentane 1:30, gradient to 1:1) affordifigymg (85%) ofdihydronepetalactone3) as a
colofless oil.R; (EtOAc/hexane 1:5) = 0.3(a »*° +66.9 (c0.1219/100 mL, CHCl) (lit.*

[a *> +72); IR: Mmax = 2966, 2935, 2864, 1742, 1467, 1383, 1251, 1209, 1175, 1122, 1085,
1062, 968, 851, 830, 807, 67@i’; MS (ESIH), m/z(%): 191 (100) [M+N&]; HRMS (EI)
m/z[M*] calcd forCioH160,": 1681150 found: 168.1151;*H NMR (400 MHz, CDCJ): d =

0.90 (d,J = 7.1 Hz, 3H, Gi;CHCH,;0), 1.141.25 (m, 1H, CHCHCHHCH,), 1.20 (d,J=6.4

Hz, 3H, (HsCHCHC=0), 1.43 (m, 1H, C}HCH,CHH), 1.75 (m, 1H, CHCHCH,CHH),

1.93 (m, 1H, CHCHCHHCH,), 2.00 (m, 1H, CHCHCHC=0),2.23 (m, 1H, CHCHCH;0),

2.43 (dd,J = 9.3, 10.8 Hz, 1H, BC=0), 2.52 (m, 1H, CCHCHCHg), 4.02 (dddJ = 1.6,

3.9, 11.1Hz, 1H, CGHHO), 4.08 (dd,J = 10.4, 11.0 Hz, 1H, CHO) ppm **C NMR (100

MHz, CDCk): d= 13.3 (g, CHsCHCHO), 19.5 (g, CH3CHCHC=0), 26.5 (t,
CH3;CHCH,CHy), 31.2 (d,CHCH,0), 35.2 (t, CH3CHCH,CH,), 40.6 (d,CH,CHCHCH),

41.7 (d,CH3CHCHC=0), 50.7 (d,CHC=0), 70.1 (t,CH,0), 174.5 (sC=0) ppm.The data

are in agreement with those in the cited literature for racemic dihydronepeafa

Ethyl (4S,4aR,7S,7aR)-4,7-dimethyl-1-oxohexahydrocyclopenta[c]pyran7a(lH)-
carboxylate (24):

p-TsOH (6 mg, 0.030 mmol) was added to a diastereomeric mixture of a2®i@ad mg,
0.1mmol) and CD{ (0.5 mL). The reaction mixture was directly nitwred in the NMR
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tube. The reaction was completed after 1 h and a few drops of satura@@;Nalution were
added. The solvent was evaporated under reduced pressure and the crude product was purified
by column chromatography (diethyl ether/pentane lgé@dient to 1:10) giving3 mg (96%)

of lactone 24 as a colorless oil.R; (EtOAc/hexane 1:5) = 0.31fa p** +23.3
(c0.3009/100mL, CHCL); IR: mmax = 2966, 2933, 2863, 1749, 1732, 1467, 1382, 1257,
1237, 1208, 1176, 1126, 1043, 1047 "; MS (ESIH), m/z(%): 263 (100)[M+Na']; HRMS
(ESI) m/z[M+Na'] calcd for CraH00sNa": 263.1254 found: 263.1254;'H NMR (400 MHz,
CDCl3): d=0.92 (d,J = 7.1 Hz, 3H, G1;CHCH;0), 1.12 (dJ = 7.0 Hz, 3H, E13CHC), 1.25

(t, J = 7.1Hz, 3H, HCH;O), 1.40 (m, 1H, CBCHCHHCH,), 1.47 (m, 1H,
CH;CHCH,CHH), 1.78 (m, 2H, CHCHCHHCHH), 2.32 (m, 1H, CHCHCH,0), 2.47 (m,
1H, CHCHC), 2.96 (dt,J= 7.2, 10.9 Hz, 1H, CKCHCHCH), 4.08 (d,J = 5.1 Hz, 2H,
CHCH0), 4.17 (dq,J = 7.1, 10.9 Hz, 1H, C¥CHHO), 4.19 (dq,J = 7.0, 10.9 Hz, 1H,
CH;CHHO) ppm **C NMR (100MHz, CDCk): d= 13.9 (g, CHsCHCH,0), 14.3 (q,
CH3CH;0), 15.7 (g,CH3CHC), 26.5 (t, CH3CHCH,CH,), 29.7 (d, CHCH,0O), 33.4 (t,
CH3CHCH,CH,), 44.2 (d,CH3CHC), 47.3 (d,CH,CHCHCH;), 61.5 (s,CC=0), 61.8 (t,
CH3CH,0), 72.0 (t, CKLH,0),171.1 (sC=0), 172.0 (sC=0) ppm.

Dihydronepetalactone (3) by Krapcho dealkoxycarbonylation ofactone 24:

A carefully nitrogerflushed mixture of lacton24 (5 mg, 0.02nmol), anhydrous LIiCl (1.5

mg, 0.036 mmol), water (1.2%5., 0.069 mmol) and DMSO (0.2 mL) was heated to 160 °C

for 3 h. After cooling to room temperature, saturated Naki@20nL) and water (2nL) were

added. The aqueous layer was extracted with diethyl ether (3x2 mL) and the organic extract
was washed with branand dried with N&O,. The solvent was evaporated under reduced
pressure. The crude product was purified by column chromatography (diethyl ether/pentane
1:30, gradient to 1:1) affording@.7 mg (49%) ofdihydronepetalactone3), which was
inseparable fromstarting lacton@4, as a colorless oil, and alcolti.

Ethyl (1S,2R,55)-2-((S)-1-hydroxyprop -2-yl)-5-methylcyclopentanel-carboxylate (25):
HO

EtOOCH—(H

W

Yield 0.5 mg (11%) as a colorless di: (EtOAc/hexane 1:5) = 0.19R: rmax = 3525, 3498,
3420, 3371, 2967, 2935, 2864, 1738, 1466, 1382, 1241, 1189, 1158¢cHiO3MS (ESI4),
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m/z (%): 237 (100)[M+Na']; HRMS (ESI)m/z[M+Na'] calcd for Ci-Ho,0sNa": 237.1461
found: 237.1461;"H NMR (400 MHz, CDCY): d = 0.87 (d,J = 6.8 Hz, 3HHOCH,CHCH3),
0.93 (d,J = 7.0 Hz, 3H, GlsCHCH,CH,), 1.30 (t,J = 7.1 Hz, 3H, OCKCH3), 1.331.47 (m,
2H, CHCHCHHCHH), 1.73 (m, 2H, HOCKCHCHz, OH), 1.79 (m, 1H, CHCHCHHCHy),
1.94 (m, 1H, CHCHCH,CHH), 2.35 (m, 1H, CHCHCH,CH,), 2.55 (m, 1H,
CHsCHCH,CH,CH), 2.64 (t,J = 8.8 Hz, 1H, GIC=0), 3.44 (AB part of ABX systend =
6.5, 6.7, 11.4 Hz, 2H, I&;0H), 4.17 (9,d = 7.2 Hz, 2H, OEI,CHs) ppm *C NMR
(100MHz, CDCk): d = 135 (q, HOCHCHCH3), 14.5 (g, OCHCH3), 16.4 (q,
CHsCHCH,CHy), 29.9 (t, CHsCHCH,CH,), 34.6 (t, CHsCHCH.CH,), 38.0 (d,
CH3CHCH,CHy), 39.8 (d,HOCH,CHCHjz), 42.5 (d,CHsCHCH,CH,CH), 50.0 (d,CHC=0),
60.5 (t, GCH2CHs), 66.9 (t,CH,OH), 176.3 (sC=0) ppm.

Ethyl (1S,3aR,4S,6aS)-1-(hydroxymethyl)-4-methyl-3-oxo-1-
((trimethylsilyl)methyl)tetrahydro -1H-cyclopenta[c]furan-3a(3H)-carboxylate (26a) and
ethyl (1R,3aR,4S,6aS)-1-(hydroxymethyl)-4-methyl-3-oxo-1-
((trimethylsilyl)methyl)tetrahydro -1H-cyclopenta[c]furan-3a(3H)-carboxylate (26b):
OH SiMe;
0-_0 ,\\‘l SiMes 0.0 3\\\' OH

EtOOC i + EtOOC !

I .
\\\\ \\\\\

major 26a minor 26b

N-MethylmorpholineN-oxide (155 mg, 1.32 mmol), Og@25ni, 0.018mmol, 2.5 wt% in
tBuOH) and pyridine (1 drop) were added subsequently to a solution of silylated tdefin
(150 mg, 0.44 mmol) in acetone/watdsitanol mixture 1:1:1 (3 mL) at room temperature.
The reaction mixture was stirred for 16 h, concaietd and diluted with water. The mixture
was extracted with DCM, the combined organic extracts were dried over Mg&d
evaporated under reduced pressure. The crude product was purified by column
chromatography (EtOAc/hexane 1:30, gradient to 1:2.5ngi¥R1 mg (84%) oflcohol26
asain principle separable 6:mixture of diastereomers as a colorless Ril(EtOAc/hexane
1:5) =0.34 (major diastereomer), 0.30 (minor diastereome) rmmax = 3523, 3489, 2964,
2934, 2863, 1776, 1734, 1466, 1373, 13A¥H3, 1189, 1140, 1082, 1033, 996, 919, 846, 695
cm® MS (ESHH), m/z (%): 679 (20)[2M+Na’], 351 (100)[M+Na']; Anal. calcd for
C1eH2605Si (328.49: C 58.50, H 8.59found: C58.71, H 8.69'H NMR (400 MHz, CDC})
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major diastereomed = 0.11 (s, 9H, Si(E3)3), 0.98 (dJ = 14.8 Hz, 1H, GIHSI(CHy)3), 1.08
(d,J=7.0 Hz, 3H, €I3CH), 1.23 (dJ = 14.9Hz, 1H, CHHSi(CHg)3), 1.30 (t,J = 7.1 Hz, 3H,
OCH,CH3), 1.48 (m, 1H, CHCHCHHCH,), 1.59 (broad s, 1H, &), 1.72 (m, 1H,
CH3;CHCH,CHH), 1.82 (m, 1H, CRCHCHHCH,), 1.94 (m, 1H, CHCHCH,CHH), 2.52 (m,
1H, CH,CH), 3.26 (t,J = 8.5Hz, 1H, (HCCH,), 3.53 (d,J = 11.9 Hz, 1H, GIHOH), 3.62 (d,
J=11.9 Hz, 1H, CHIOH), 4.23 (qJ = 7.1 Hz, 2H, OEI,CHs) ppm; minor diastereomed =
0.09 (s, 9H, Si(€l3)3), 1.05 (d,J = 14.7 Hz, 1H, GHSI(CHs)s), 1.06 (d,J = 7.1 Hz, 3H,
CH3CH), 1.25 (dJ = 14.7 Hz, 1H, CHISi(CHg)s), 1.33 (t,J = 7.1 Hz, 3H, OCKCHj3), 1.48
(m, 1H, CHCHCHHCHy), 1.59 (broad s, 1H, 1), 1.72 (m, 1H, CHCHCH,CHH), 182 (m,
1H, CHsCHCHHCH,), 1.94 (m, 1H, CHCHCH,CHH), 2.65 (m, 1H, CHCH), 3.23 (t,J =
7.9Hz, 1H, (HCCH,), 3.60 (d,J = 12.0 Hz, 1H, GHOH), 3.80 (d,J = 12.0 Hz, 1H,
CHHOH), 4.24 (q,J = 7.1 Hz, 2H, OEI,CHs) ppm *C NMR (100 MHz, CDC}) major
diastereome d= 0.4 (g, SiCHs3)3), 14.36 (g, OCH,CH3), 16.1 (q, CH3CH), 21.7 (t,
CH.Si(CHg)s), 29.0 (t,CH;CHCH,CH), 35.0 (t,CH3sCHCH,CHy), 45.6 (d,CHCHj3), 51.9 (d,
CHCCH,), 61.8 (t,0CH,CHj3), 66.8 (s,CC=0), 70.1 (tCH,0H), 88.73 (s,CCH,), 170.0 (s,
C=0), 175.6 ¢, C=0) ppm; detectableesonancesof minor diastereomerd= 0.1 (q,
Si(CH3)3), 14.38 (g, OCH,CH3), 15.9 (g, CHsCH), 26.4 (t, CH,Si(CH3)3), 28.5 (t,
CH3;CHCH,CHy), 35.6 (t, CH;CHCH,CH,), 44.0 (d,CHCHg), 53.6 (d,CHCCH,), 62.2 (t,
OCH,CHj3), 66.1 (t,CH,OH), 88.75 (sCCH,) ppm.

The spatial interatomic contacts observed in ROESY spectra of comg@éatiwere used

for the determination of the configuration at HOLEI CH,SiMe; carbon.



Ethyl (4aR,7S,7aR)-7-methyl-4-methylene 1-oxohexahydrocyclopenta[c]pyran7a(1H)-
carboxylate (27):
)

EtOOC!

W

BF;-OEL (9.3, 0.074 mmol) was added dropwise26 (20 mg, 0.062nmol) in dry DCM

(1 mL) at 0°C under a nitrogen atmosphere. The reaction mixture waedsat room
temperature for &. The reaction was quenched by adding a few drops of saturated NaHCO
solution and diluted with water. The aqueous layer was extracted three times with diethyl
ether and the organic extract was dried over Mg®Qrification by column chromatography
(diethyl ether/pentane 1:5, gradient to 1:1) gb8eng (86%) ofactone este27 as acolorless

oil. R; (EtOAc/hexane 1:5) = 0.3%a }*% 115.9 (c0.270g/100 mL, CHCl); IR /inax= 2967,
2933, 2863, 1734, 1467, 1456, 1383, 1250, 1166,067% MS (ESI4), m/z(%): 261 (100)
[M+Na']; Anal. calcd forCiaHi1g04 (238.29: C 65.53, H 7.61found: C 65.69, H 7.69

'H NMR (400MHz, CDCh): d = 1.00 (d,J = 7.1 Hz, 3H, ®sCH), 1.23 (t,J = 7.1 Hz, 3H,
OCH,CH3), 138 (m, 2H, CHCHCHHCH, CH;CHCH,CHH), 1.85 (m, 1H,
CH;CHCHHCH,), 2.14 (m, 1H, CHCHCH,CHH), 2.84 (m, 1H, CHCH), 3.62 (m, 1H,
CHC=CH,), 4.18 (dg,J = 7.1, 10.7 Hz, 1H, C¥CHHO), 4.20(dg, J = 7.2, 10.7 Hz, 1H,
CH3CHHO), 4.45 (dtJ = 0.7, 12.2 Hz, IHODCHHC=CH,), 4.47 (dtdJ = 0.5, 1.3, 12.3 Hz,

1H, OCHHC=CH,), 4.98 (d,J = 2.6 Hz, 1H, GIH=C), 5.08 (m, 1H, CH=C) ppm **C NMR
(100MHz, CDCL): d = 14.3 (q,0CH,CH3), 16.5 (q,CH3CH), 31.2 (t,CH;CHCH,CH,), 33.5

(t, CHsCHCH,CH,), 42.6 (d,CHCHg), 47.4 (d,CHC=CH,), 62.3 (t, OCH,CHjs), 63.2 (s,
CC=0), 71.8 (t, @H,C=CH,), 113.7 (t,CH,=C), 141.6 (s, CKC), 170.5 (sC=0), 171.5 (s,
C=0) ppm.

(4aR,7S,7aR)-7-Methyl -4-methylene 1-oxohexahydrocyclopenta[c]pyran7a(1H)-
carboxylic acid (S6):

Potassium hydroxidé€l g, 17.8 mmol) was dissolved in water (2 mL) and added to a mixture

of lactone esteR7 (40 mg, 0.17 mmol) rad methanol (2 mL). The reaction mixture was
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heated to reflux for 48 h. After completion, it was acidified by hydrochloric adW) (b
pH 1. Methanol was evaporated under reduced pressure and DCM was &delddyers
were separated and the aqueous wasebed with DCM (310 mL). The combined organic
extracts were washed with brine, dried over Mg®@d filtered. Eaporation gave84 mg
(96%) ofcrude acidS6as a colorless o0iR; (EtOAc/hexane 1:5) = 0,0MS (El), m/z(%): 211
(10) [M+H™], 192 (50)[M i H,0], 165 (100)[M i COOH], 121 (50)[M i COOH COQ], 82
(30) [M ™1 COOCHC=CH,i COOH,, 67 (50)[M*i COOCHC=CH,i Mei COOH]; HRMS (EI)
m/z[M+H™] calcd for Cy1H150,": 211.0970 found: 211.0971;"H NMR (400 MHz, CDCJ):
d= 1.09 (d,J = 6.9 Hz, 3H, GsCH), 1.54 (m, 2H, CECHCHHCHH), 1.86 (m, 1H,
CH3;CHCHHCHy), 2.23 (m, 1H, CHCHCH,CHH), 2.58 (m, 1H, CHCH), 3.67 (t,J = 8.3Hz,
1H, CHC=CH,), 4.59 (ddJ = 1.0, 12.3 Hz, 1H, BHO), 4.74 (dJ = 12.3 Hz, 1H, CHO),
5.05 (m, H, CHH=C), 5.09 (dJ = 0.8 Hz, 1H, CHi{=C) ppm **C NMR (100 MHz, CDGJ):
d=15.7 (q,CH3CH), 32.1 (t,CH;CHCH,CH,), 33.2 (t,CH;CHCH,CH,), 45.9 (d,CH3CH),
47.1 (d,CHC=CH,), 71.6 (t,CH,0), 115.0 (t,CH,=C), 140.3 (sCH,=C), 172.4 (sCOOH),
174.1 (sCOOCH,) ppm.

Dolicholactone, (4&,7S,7aR)-7-methyl-4-methylenehexahydrocyclopenta[c]pyran
1(3H)-one(5):

A carefully nitrogerflushed mixture of carboxylic aci86 (11 mg, 0.02 mmol) and DMSO
(0.2mL) was heated to 117TC for 4 h. After cooling to room temperature, water (2 mL) was
added. The aqueous layer was extracted with diethyl ether (3x3 mL) and the organic extract
was washed with brine and dried with /S&,. The solvent was evaporated under reduced
pressure. Therade product was purified by column chromatography (EtOAc/hexane 1:30,
gradient to 10:1) affording 7139 (91%) of dolicholactone §) as a colorless oil.

Rr (EtOAc/hexane 1:5) = 0.29a p*% +44.0 (c0.270g/100 mL, CHCL); literature® [a }*2
+445 (c 0.3609/100 mL, CHCL); IR: rmax = 2969, 2934, 2862, 1738, 1466, 1382, 1297,
1268, 1188, 1024, 972, 8@n™; MS (El), m/z(%): 166 (10)[M*], 138 (20)[M*i CQ], 121

(20) [MTICOOH, 82 (70) [M'i COOCHC=CH,], 67 (10) [MT COOCHC=CH,i Me];
HRMS (El) m/z[M*] cdcd for C1gH140,": 166.0993 found: 166.0994:"H NMR (400 MHz,
CDCly): d=1.13 (d,J = 6.6 Hz, 3H, €&sCH), 1.16 (m, 1H, CECHCHHCH,), 1.45 (m, 1H,
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CH3CHCH,CHH), 1.89 (m, 1H, CRCHCHHCH,), 2.05 (m, 1H, CRCHCH,CHH), 2.29 (m,
1H, CH;CH), 2.45 (dd,J = 8.5, 10.™Mz, 1H, GHC=0), 3.05 (m, 1H, BC=CH,), 4.53 (dd,
J=1.0, 12.0 Hz1H, CHHO), 4.61 (dd,J = 0.6, 12.0 Hz, 1H, CHO), 4.97 (m, 1H, EH=C),

5.04 (m, 1H, CHi=C) ppm **C NMR (100 MHz, CDGJ): d= 20.1 (q,CHsCH), 32.5 {(t,
CH;CHCH,CH,), 34.7 (t, CHsCHCH,CH,), 39.4 (d,CHsCH), 42.1 (d,CHC=CH,), 51.2 (d,
CHC=0), 71.0 (t,CH,0), 113.5 (t,CH,=C), 142.3 (sCH,=C), 174.0 (sC=0) ppm.The data
are in agreement with those in the cited literafure.
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Copies of'H and *C NMR spectra

1,3-Bis[dimethyl(vinyl)silyl]prop -2-yl phenyl sulfone(10b):
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1,3-Bis[dimethyl(phenyl)silyl]prop -2-yl phenyl sulfone(100):
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Ethyl (35)-6-(benzoyloxy)-3-methyl-7-(phenylsulfonyl)-7-((trimethylsilyl )methyl)-8-
(trimethylsilyl)octanoate (14a):
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Ethyl (35)-6-benzoyloxy3-methyl-7-(phenylsulfonyl)-7-((dimethyl(vinyl)silyl Ymethyl)-8-
(dimethyl(vinyl)silyl)octanoate (14by):
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Ethyl (3S)-3-methyl-7-((trimethylsilyl )methyl)-6-((trimethylsilyl)oxy)oct -7-enoate(S39):

COOEt
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Ethyl (35)-6-(benzoyloxy)-3-methyl-7-((trimethylsilyl ymethyl)oct-7-enoate(S49):
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Ethyl (S)-3-methyl-8-(trimethylsilyl) -7-((trimethylsilyl)methyl)oct -6-enoate(8a):
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Ethyl (S)-8-(dimethyl(vinyl)silyl) -7-((dimethyl(vinyl)silyl)methyl) -3-methyloct-6-enoate
(8b):
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Diethyl (2S,55)-2-methyl-5-(3-(trimethylsilyl)prop -1-en-2-yl)cyclopentanel,l-

dicarboxylate, diethyl (2S,5R)-2-methyl-5-(3-(trimethylsilyl)prop -1-en-2-
yl)cyclopentanel,l-dicarboxylate (7a):

SiMe; SiMe;
EtOOC EtOOC S‘
EtOOCH" EtOOCHy—
W o
major - trans minor - cis

e
b
=1
T T
owmmn - - —m
PR ey = @ &R 88R&8 &84 3§ R ] 28
NN D =T =R=1 w2999 o [P < —n
Soss S 2= 333333 OQ e 7 3 P
N Il \V NV [ SN\ =S5 \i
|
|
| HE [
| ! J
Jn ] Al ul J
T T T T T T
€0 50 40 30 20 10 o



Diethyl (2S,55)-2-methyl-5-(3-(dimethyl(vinyl)silyl)prop -1-en-2-yl)cyclopentanel,1-
dicarboxylate, diethyl (2S,5R)-2-methyl-5-(3-(dimethyl(vinyl)silyl)prop -1-en-2-
yl)cyclopentanel,l-dicarboxylate (7b):
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