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A] General.

NMR spectra were recorded on Brucker spectromé80@ MHz and 500 MHz fotH, 75 MHz and
125 MHz for °C). Chemical shifts are reported énppm from tetramethylsilane with the solvent
resonance as the internal standard#bNMR and chlorofornd (677.0 ppm) fot*C NMR. Coupling
constants J) are given in hertz. Following abbreviations cifgsthe multiplicity: s = singulet, d =
doublet, t = triplet, g = quartet, m = mutiplet,®bbroad signal. The attribution of the differenbons
was realized thanks to Jmod spectra, COSY and HM@tlations. The mass spectra and the high-
resolution mass spectra (HRMS) were obtained réispdc from the mass-service at Université
catholiqgue de Louvain (Varian MAT-44 or FINNIGAN MA TSQ 70 spectrometers) and at
Université de Mons (Autospec 6F spectrometer).d&ta were recorded on Shimadzu FTIR-8400S

20 . .
spectrometer[a']D values were measured on a Perkin-Elmer 241 MC iRedser (concentratioc

are given in g/100mL). Analytical gas-chromatograplas performed on a ThermoFinningan Trace
GC using a CHIRALSIL-DEX CB (25 m, 0.25 mm, p&).

B] Materials.

All reactions were carried out in a flame driedsghaare under an inert atmosphere of argon. Toluene
was distilled under argon over sodium. CuF@£2MeOH was prepared according to the reported
procedure (D. J. Gulliver, W. Levason, M. Websteorg. Chim. Actal981 52, 153. The following
ligands were generously provided by Hoffmann-Lalo(BIPHEP) and Solvias (JosiPhos, WalPhos,
MandyPhos, TaniaPhos).

C] Syntheses and characterizations of the precurssr2a-c and 4a-e.

The precursor2a-c and 4b,d" ? the ylided and the 2-methyl-1,3-cycloheptanedibne were

synthesized according to the reported literatuoeguiure.

(@]
0 ﬁ( 0
I2 q PhsprOOR X COOR
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n= 0,1,2

toluene, 80T 2a-c R =Me, Et, tBu
16h 4b,d R =tBu

To a suspension of the 2-methyl-1,3-cycloalkanegliggOmmol) in water (125mL) was added

acrolein (75mmol, 1.5eq). The mixture was stirredoam temperature for 18 hours. Then, water and
the excess of acrolein were evaporated under redpieessure. The wet solid obtained was stirred
with dichloromethane (50mL). After 15 minutes, gight suspension was filtered and the filtrate is

dried on MgSQ. After filtration, the solution was concentratedviacuo to afford the corresponding 2-



methyl-2-propionaldehyde-1,3-cycloalcanedione (gjtetive yields) of a sufficient purity for the nex

step.

The aldehyde (50mmol) and the appropriate Wittageant (75mmol) were warmed at 80°C in toluene
(150mL) in presence of benzoic acid (50mmol) fornRirs. The solution was successively washed
with bicarbonate aqueous solution and brine. Tigamic solution was then dried on Mg§@ltered
and concentrated under reduced pressure. The eesids purified via column chromatography
(CH,CI,/AcOELt: 98/2) and gave a colourless oil (75-96%).

3-(1-methyl-2,6-dioxocyclohexyl)propanal

o o ' CiHiOs
oo, ' M=182.22 g.mot
f 1 H E RN = 552855-46-6
1 yellow ail
o) 1 quantitative yield
8 L}

RMN 'H (300MHz, CDCly) & 1.30 (s, 3H, K) ; 1.97 (m, 2H, H) ; 2.12 (m, 2H, k) ; 2.36 (m, 2H,
Hy) ; 2.69 (m, 4H, Hand H) ; 9.70 (s, 1H, H).

RMN **C (75MHz, CDCly) 017.5 (G) ; 21.5 (Go) ; 27.2 (G) ; 37.8 (Gand G) ; 39.3 (G) ; 65.0
(C4) ; 201.0 (G) ; 209.8 (G and G).

MS (+CI) : [M+H] * = 183.0.

3-(1-methyl-2,5-dioxocyclopentyl)propanal

o 9 0 i CoHin0s
i M=168.19 g.mot
43 1 H ! RN=66976-99-6
i yellow oil
780 i quantitative yield

RMN *H (300MHz, CDCl;) J 1.12 (s, 3H, k) ; 1.92 (£,3] = 7.3Hz 2H, H) ; 2.47 (t,%) = 7.3 Hz
2H, Hy) ; 2.79 (M, 4H, Hand H) ; 9.66 (s, 1H, K.

RMN C (75MHz, CDCly) §19.3 (G) ; 25.9 (G) ; 34.7 (G and G) ; 39.3 (Q) ; 55.1 (G) ; 200.7
(Cy) ; 215.6 (C=0).
MS (+CI) : [M+H] * = 169.0.



3-(1-methyl-2,7-dioxocycloheptyl)propanal

N

i CiiHi60s

¢ M=196.24 g.mot
: yellow oil

i quantitative yield

RMN *H (500MHz, CDCls) § 1.18 (s, 3H, k) ; 1.86 (m, 4H, Hand H) ; 2.07 (t3.sn2= 7.1 Hz
2H, Hy) ; 2.36 (t,3Joms = 7.2 Hz 2H, H) ; 9.70 (s, 1H, H).

RMN C (75MHz, CDCly) 517.7 (Gy) ; 25.2 (G) ; 27.9 (Gand G) ; 38.3 (G) ; 41.3 (G and G) ;
63.3 (G) ; 200.6 (G) ; 212.6 (G and Gy).

MS (+Cl) : [M+H] * = 197.3.

Ethyl (E)-5-(1-methyl-2,6-dioxocyclohexyl)pent-2-enoate 2a

0 13 0 i CyHy0,
3 2 1 M=25231gmaot
& DX o | RN=915285-97-1
1 14 paleyellow oil
Y O 2a i 90% yield

RMN *H (250MHz, CDCls) & 1.28 (s, 3H, H) ; 1.28 (t,° = 7.1 Hz 3H, H) ; 2.03 (m, 6H, k& He
and Ho) ; 2.66 (m, 4H, Wand Hy) ; 4.16 (9,) = 7.1 Hz 2H, H,) ; 5.80 (dt,*J4s.ns = 15.8 Hz and
*Juzns = 1.5 Hz 1H, Hy) ; 6.85 (dtJsnz = 15.8 Hzand®Jyens = 6.3 Hz, 1H, Hy).

RMN **C (62.5MHz, CDCk) J 14.1 (G3) ; 15.2 (G) ; 21.1 (G) ; 27.4 and 34.0 (Cand G) ; 37.9
(Coand Gy) ; 60.1 (G) ; 64.8 (G) ; 121.9(G) ; 147.3 (G) ; 166.3 (G4) ; 209.8 (G and Gy).

MS (+Cl) : [M+H] * = 253.0. HRMS (Cl+) calcd for GH,,0,; 253.1440 found 253.1442.

IR (film, cm™) v 2925, 2854, 1706, 1460, 1256, 1134, 1099.

methyl (E)-5-(1-methyl-2,6-dioxocyclohexyl)pent-2-enoate 2b

i CyHig0,

: M=238.12 g.mot
i paleyellow oil

{ 909%yield

RMN 'H (300MHz, CDCly) J 1.28 (s, 3H, hb) ; 1.96 (m, 6H, K Hs) ; 2.68 (m, 4H, Hand Hy) ;
3.72 (s, 3H, k) ; 5.82 (dt Jyp.s = 15.6 Hzand*Jyo.ne = 1.5 Hz 1H, H) ; 6.87 (dt3Jya.2 = 15.6, Hz
and®Jys.a = 6.5 Hz 1H, H).



RMN *°C (75MHz, CDCl;) § 17.5 (G); 21.3 (G2); 27.5 (G) ; 34.0 (G) ; 37.9 (G and Gy) ; 51.5
(C) ; 64.8 (GQ) ; 121.5 (G) ; 147.7 (G) ; 166.8 (G) ; 209.9 (G and G)).

MS (+Cl) : [M+H] * = 239.2.
IR (film, cm ™) v 2925, 2854, 1706, 1460, 1256, 1134, 1099.

tertbutyl (E)-5-(1-méthyl-2,6-dioxocyclohexyl)pent-2-enoate 2c

N

16 .
0 .
s ) > ; CieH240,
LN i M=280.36 g.mat
c 170718y,

pale yellow oil
96% vyield

8

9
10 o 2c

RMN *H (300MHz, CDCly) J 1.27 (s, 3H, H) ; 1.46 (s, 9H, I, Hisand Hg) ; 1.95 (m, 6H, K Hs
and H) ; 2.67 (m, 4H, Hand Hy) ; 5.68 (dt Jyo-13 = 15.6 Hzand*Jy.4s = 1.5 Hz 1H, H) ; 6.75 (dt,
, 3an2 = 15.6 Hzet®Jys s = 6.4 Hz 1H, Hy).

RMN *°C (75 MHz, CDCl;) d 17.5 (G) ; 20.8 (Go) ; 27.3 et 34.4 (et G) ; 28.1 (G4 Cis et Gg) ;
37.9 (G et Gy) ; 64.9 (G) ; 80.3 (G,) ; 123.7 (G) ; 146.0 (G) ; 165.7 (G) ; 209.8 (G et G.).

MS (+ClI) : [M+H] * = 281.4. HRMS (CI+) calcd for gH,:04: 281.1753 found 281.1746.
IR (film, cm™) v 2975, 2933, 1726, 1650, 1319, 1284, 1255, 1155.

tertbutyl (E)-5-(1-methyl-2,5-dioxocyclopentyl)pent-2-enoatéb

CiH20,

M = 266.34 g.mokt
paleyellow ol
93% yield

RMN *H (300MHz, CDCly) & 1.12 (s, 3H, Hh) ; 1.45 (s, 9H, K, Hisand Hg) ; 1.78 and 2.03 (8
m, 2x 2H, H, and H) ; 2.76 (m, 4H, Hand H) ; 5,67 (dt 3.3 = 15.6Hzand*Jyp.s = 1.5Hz 1H,
H,) ; 6.67 (dt2Jus e = 15,6HzandJys.ns = 6.9Hz 1H, H).

RMN ¥C (75 MHz, CDCly) J 19.8 (Gy) ; 27.1 and 32.9 (@nd G) ; 28.1 (Ga. Ciq and G ; 35.0
(Csand G) ; 56.1 (G) ; 80.3 (Gy) ; 124.1 (Q) ; 145.6 (G) ; 165.5 (G) ; 215.8 (G and Gy).

MS (+ClI) : [M+H] * = 267.4. HRMS (ClI+) calcd for §H,304: 267.1596 found 267.1593.
IR (film, cm™) v 2977, 2931, 1766, 1716, 1652, 1454, 1367, 12885 ,1P157.



tertbutyl (E)-5-(1-methyl-2,7-dioxocycloheptyl)pent-2-enoatéd

N\

C17HZBO4
M = 294.39 g.mof|

¢ paleyellow oil
i 80% yield

RMN H (300 MHz, CDCl,) 0 1.22 (s, 3H, hk) ; 1.48 (s, 9H, K, Hisand H-) ; 1.89 (m, 8H, H Hs,
Ho and Hy) ; 2.45 (m, 4H, lHand Hy) ; 5.77 (dt 3.3 = 15.6Hzand*Jyp.s = 1.5Hz 1H, H) ; 6.77
(dt, *Jya.2 = 15.6Hzand®Jys s = 6.4Hz 1H, H).

RMN **C (75 MHz. CDCL) J 17.9 (G») ; 26.4 (Gand Go) ; 28.0 (G) ; 28.3 (Gs. Cisand G-); 32.0
(Cy); 41.4 (G and Gy); 64.1 (G); 80.3 (Gs); 123.8 (G); 146.3 (Q); 165.9 (G); 212.4 (G and Gy).
MS (+Cl) : [M+H] * = 281.4. HRMS (CI+) calcd for@H,,04: 295.1909 found 295.1909.

IR (film, cm™) v 2978, 2930, 1765, 1715, 1653, 1454, 1367, 128%,1PE67.

The precursorda,cwere synthesized according to the literature oo

A~ Br nd
27 generation P
Grubbs' catalyst, COOtBu
( L|I DBU

O THF, reflux X COOtBu ~ 0

16h CHoCly, reflux
n=0,1 16h da.c

To a solution of 2-methyl-1,3-cycloalkanedione (Xfot) in THF (30mL) were successively added
lithium iodide (11mmol, 1.1eq.) and DBU (11mmolldq.). After several minutes, a white precipitate
was formed. After stirring for 30 minutes, allyldonide (20mmol, 2eq.) was added to the suspension,
and then the mixture was refluxed for 11 hourseAftooling at room temperature, the mixture was
poured on ice-water and was extracted with ethgtede (45mL). The combined organic phase were
successively washed with water, a agueous sodiigsulfate solution (5%) and brine, then was dried
on MgSQ and evaporated under reduced pressure. The resihge purified by column
chromatography (cyclohexane/AcOEt: 70/30) and ¢ed tolourless oil.

To a solution of Grubbs' second generation metathestalyst (0.01mmol, 1mol%) in distilled
dichloromethane (2mL) was added under argon a isalubf the pure 2-allyl-2-methyl-1,3-
cycloalkanedione (Immol) and tertbutyl acrylate idaoh 4eq.) in distilled dichloromethane (4mL).
the solution was refluxed under argon for 16 hoafser reducing the solution to 1mL, the residue
was purified by column chromatography (LH/MeOH: 98/2) and afforded a pale yellow oil in good
yields.



2-allyl-2-methyl-cyclopentane-1,3-dione

N

o) 9 : C9H1202
3 P i M=15219 g.mot
2 5 i RN =26828-48-8
i colourless oil
7 8% L 65%yield

RMN *H (300MHz, CDCly) J 1.27 (s, 3H, B ; 2.35 (t,% = 7.5Hz 2H, H;) ; 2.72 (m, 4H, Hand
H,) : 5.06 (M, 2H, H) ; 5.58 (ddt>Jyanshz-1a= 15.6HZ, Jeishp-16= 9.0HZ 3Jiois = 7.5Hz 1H, H).

RMN *C (75MHz, CDCl;) §18.8 (G) ; 35.4 (G and G) ; 40.0 (G) ; 56.7 (G) ; 119.8 (G) ; 131.4
(Cy ; 216.2 (Gand G).

MS (+Cl) : [M+H] " = 153.4.

IR (film, cm™) v 3078, 2975, 1718, 1685, 1450.

2-allyl-2-methyl-cyclohexane-1,3-dione

i CyoH10;

M = 166.22 g.mokt
' RN=231929-07-4
colourless oil
75% yield

RMN *H (300MHz, CDCls) d 1.24 (s, 3H, kb) ; 1.96 (m, 2H, H) ; 2.53 (d3Jua.2 = 7.3Hz 2H, Hy);
2.64 (m, 4H, Het H) ; 5.03 (M, 2H, H) ; 5.56 (ddt Jyanstz-n1a= 17.3HZ,3JcisHo-10= 9.7HZ 3Jpipz =
7.3Hz 1H, H).

RMN **C (62.5MHz, CDCk) d14.3 (G) ; 19.6 (Go) ; 27. 2 (CH) ; 38.0 (Gand G) ; 41.3 (G) ; 65.3
(C,) ; 119.2 (G) ; 132.3 (G) ; 209.9 (G and G).

MS (APCI) : [M+H] " = 167.4.
IR (film, cm™) v 3082, 2973, 1722, 1695, 1460.

tertbutyl (E) 4-(1-methyl-2,6-dioxycyclohexyl)but-2-enoate 4a

N

1 CisHp0,

! M =266.33 g.mot
i paleyellow oil

1 97% yield

RMN *H (300MHz, CDCl3) 6 1.30 (s, 3H, H) ; 1.44 (s, 9H, kb, Hizand Hg) ; 1.94 (m, 2H, i) ;
2.64 (m, 6H, H, H; and H) ; 5.73 (dt,*Ji2.s = 15.5Hzand*Jy,.ms = 1.3Hz 1H, H) ; 6.56 (dt,>Jysz
= 15.5Hzand®Jys.ns = 7.7Hz 1H, Hy).



RMN **C (75MHz, CDCl;) 6 17.3 (G) ; 22.2 (Gy) ; 28.1 (Gs. Cisand Gs) ; 37.4 (G) ; 38.0 (G and
Cy); 64.5 (G) ; 80.4 (G,) ; 126.8 (G) ; 141.4 (G) ; 165.3 (G) ; 209.2 (G and Gy).

MS (+ClI) : [M+H] " = 267.3. HRMS (ClI+) calcd for §H,304: 267.1596 found 267.1597.
IR (film, cm™) v 2975, 2935, 1708, 1652, 1367, 1367, 1255, 1155.

tertbutyl (E) 4-(1-methyl-2,5-dioxycyclopentyl)but-2-enoate 4c

N

A 14 2 1wt C1dH2004
~NL O ¢ M=252.21 g.mohl
7 5 3 q< i paleyellow oil
S B! 93%yield
s e 12 : 0y|e
4c :

RMN 'H (300MHz, CDCly) d 1.15 (s, 3H, ht) ; 1.44 (s, 9H, kb, Hizand Hy) ; 2.45 (dd Jnsms =
7Hzand*Jys = 1.3Hz 2H, Hy) ; 2.78 (m, 4H, Hand H) ; 5.72 (dt,*Jy.43 = 15,5Hzand*Jup. s =
1.3Hz 1H, Hy) ; 6.56 (dt,’Juz.nz = 15.5Hzand*Jya.ns = 7.8Hz 1H, Hy).

RMN C (75MHz, CDCly) & 19.8 (Go) ; 28.1 (Gs. Ciaand Gs) ; 35.1 (G and G) ; 36.9 (G) ; 56.1
(Cs) ; 80.6 (Gy) ; 127.5 (G) ; 139.7 (G) ; 165.6 (G) ; 215.2 (Gand G).

MS (+ClI) : [M+H] * = 253.3. HRMS (ClI+) calcd for g¢H,004: 253.1017 found 253.1099.
IR (film, cm™) v 2970, 2931, 1716, 1655, 1365, 1218, 1159.

The precurso#ewas prepared according to the literature proce’dﬁrjé?

Q / _ o8 18h X COOtBU
tr|ton B 2") COOtBu
O PhsP=/

24h benzoic acid
toluene, 80C
16h

To a solution of 1,3-cyclohexanedione (50mmol) iastev (25mL) were added at room temperature a
solution of benzyltriethylammonium hydroxide in matol (Triton B, 40% w/w, 50mmol, leq.)
followed by allyl bromide (60mmol, 1.2eq.). Aftetirang for 16 hours at room temperature, the
mixture was filtrated and the filtrate was extractgith dichloromethane €0mL). the combined
organic phases were washed with brine2@nL), dried on MgS@and concentrated in vacuo. The
residue was treated by an aqueous sodium hydrdgi&d1, 10mL) and then washed with diethyl
ether (%¥10mL). An aqueous chlorhydric acid (0.5M, 10mL) veasled until a neutral pH, the solution
was then extracted with diethyl ethex{®mL). The combined organic phases were dried 089

filtrated and evaporated under reduced presswaffdal a yellow oil.

The metathesis between 2-allyl-1,3-cyclohexanediand tertbutyl acrylate gave the expected

precursodeaccording to the previous above procedures.



2-allylcyclohexane-1,3-dione

CoH1,0,

M =152.19 g.mokl
RN =42738-68-1
yellow oil
58%yield

RMN 'H (300MHz, CDCls) & 1.97 (m, 2H, H) ; 2.44 (m, 4H, Hand H) ; 2.64 (m, 1H, k) ; 3.14
(m, 2H, H); 5.15 (m, 2H, H) ; 5.85 (m, 1H, H).

RMN *C (75MHz, CDCl3) & 20.6 (G) ; 26.2 (G) ; 40.0 (Gand G) ; 65.3 (G) ; 116.7 (G) ; 136.1
(C,) ; 204.1 (G and G).

MS (+Cl) : [M+H] * = 153.2.

3-(1-allyl-2,6-dioxocyclohexyl)propanal

i CpoH 05
i M=208.25g.mot
i yellow oil
' 92%yield

RMN 'H (300MHz, CDCl) J 2.11 (m, 2H, H) ; 2.32 (m, 4H, Hand Hy) ; 2.51 (m, 2H, H) ; 2.63
(m, 4H, K and H) ; 5.00 (m, 2H, hb) ; 5.68 (M, 1H, H) ; 9.67 (s, 1H, K.

RMN 3C (75MHz, CDCl) 617.5 (G) ; 27.2 (G) ; 37.8 (Gand G) ; 39.3 (G) ; 41.5 (Go) ; 65.0
(Ca) ; 120.0 (Gy) ; 132.0 (Gy) ; 201.0 (G) ; 209.8 (G and G).

MS (+Cl) : [M+H] * = 209.3.

tertbutyl (E) 5-(1-allyl-2,6-dioxocyclohexyl)pent-2-enoate 4e

C18H2604

M = 306.4 g.mott
paleyellow oil
51%yield

RMN H (300MHz, CDCl3) 0 1.46 (s, 9H, h, Hiz and Hg) ; 1.93 (m, 6H, i Hs and H) ; 2.47 (d,
3oz = 7.4Hz 2H, H) ; 2.60 (t,%) = 7.2 Hz 4H, H and Hy) ; 5.06 (m, 2H, K) ; 5.55 (ddt,
3JtransH13»H14a= 16-7H213\JcisH13—H14b= 10.3Hz and 3\]H13-H12 = 7.4Hz 1H, Hy) ; 5.70 (dtvs\]HZ—H3 =
15.6. Hz Jypia = 1.4Hz,1H, H) ; 6.70 (dtJya.r2 = 15.6 Hz,2Jyae = 6.1HZ 1H, Hy).



RMN **C (75MHz, CDCl;) 016.8 (G) ; 27.4 (G) ; 28.1 (Ge. Ciyand Gg) ; 32.9 (G) ; 39.3 (Gand
Cu) ; 41.5 (Gy) ; 68.2 (G) ; 80.2 (Go) ; 119.6 (Gy) ; 123.6 (G) ; 131.9 (G,) ; 146.1 (G) ; 165.7
(Cy) ; 209.9 (G and G,).

MS (ESI) : [M+Na] " = 329.2 HRMS (ESI) calcd for GgH,cO,Na: 329.1729 found 329.1729.

IR (film, cm™) v 3025, 2935, 1708, 1652, 1367, 1367, 1255, 1155.

C] General procedure for the catalytic reductive atflol reaction.

A 25 mL flame-dried round bottom flask equipped hwia magnetic stirrer, was charged with
CuF(PPBh);.2MeOH (9.0mg, 0.01mmol), ligand (0.01mmol) andigwie (10mL). The catalyst solution
was stirred for 30 minutes at room temperaturerghylsilane (18QlL, 1.40mmol) was added at the
same temperature. After cooling the solutior®Q °C, the appropriate substrate in toluene (2mag w
added to the solution. The mixture was stirredXd¢rour at-50 °C under argon. Conversion, d.r. and
e.e. were followed by gas chromatography on aruatigample (hydrolysis by 1 mL of aqueous HCI
3M solution and filtered through a plug of silic@he reaction mixture was quenched by adding an
aqueous HCI solution (3M, 10mL). The aqueous layes extracted by diethyl ethe<x@mL). Then,

the combined organic layers were washed with H@20emL), dried over anhydre MgQJiltered and
concentrated under reduced pressure. The crudegirads purified by flash chromatography to yield

the corresponding cyclized adduct.

E] Determination of the relative configuration of adducts 3a-c and 5a-e.

Diastereoisomer ratio was determined by Chiral G@lsis. The relative configurations were
determined by NMR analysis and nOe experiments.

In each pure isomer, the hydrogephds a large coupling constadt12.4 and 12.6Hz) which is an
axial/axial coupling. This infers that the hydrogkla is in axial position. Furthermore, the nOe
correlations §, 1.22-2.79-3.49ppm) on theis-3a show that the Ckigroup, the OH group and the

hydrogen H are Syn These different observations have been shownaoh pure isomer8a-c and

ba-e

10



0] 124 Hz 49 Hz Hay I

e
T2

35H
126 H oy H,
| = Hap
q 12 B
HO :
cooRn OH Hag
frans-3a
T .UWU“\JL} K\"\
H2
T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T
ppm 400 350 3.00 2,50 2.00 1.80

E] Determination of the absolute configuration of he adduct 3.

0
i‘:@ ¢ = 3.4 in CHCl,
_ 20
=Y e5.00% [a], =-85.6

HO =
COOMe COOMe
ee = 60%
trans-3b
c=2.11in CHCIy
65% toluene [0]) =-140.0
Ay e = 90% ; 80C, 72h
COOMe COOMe COOMe
cis-3b 5b

The absolute configuration ats@as determined by conversion into the oleinT. Katoh, S.
Mizumoto, M. Fudesaka, M. Takeo, T. Kajimoto, M.d¢gTetrahedron Asymmet2006,17, 1655-

1662.) and comparison of the optical rotation vaifithe latter with the reported value (J. Yamagzaki

A. V. Bedekar, T. Watanabe, K. Tanaka, J. Watanidb&pji, Tetrahedron Asymmet2002,13, 729-

734.).[ @]7 -85.6 € = 3.4 in CHC}) and-140 ¢ = 2.1 in CHCJ) the configuration i
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F] Characterization of compounds.

2-ethoxycarbonyl-1-hydroxy-6-methylbicyclo[4,4,0]-&can-7-one 3a

s N

Q 11
LT s

8 . ; C1H2,04
‘g 3 :  M=25432g.mot

pale yellow oil

OH: :

O/\MO/B\ ! cis/trans :82/18
14 1 eg:82%

cis3a ‘' 80% yield

RMN *H (500MHz, CDCL) & 1.22 (s, 3H, k) ; 1.29 (t,*Jy1anz = 7.1Hz 3H, Hw) ; 1.51 (m, 2H,
Hsa and Hoy ; 1.59 (M, 3H, kL, Hsaand Hy) ; 1.88 (m, 2H, H, Hiop) ; 2.10 (M, 2H, K, and Hy) ;

2.29 (m, 2H, By and H,) ; 2.58 (ddd?IHganen = 15.0HZ, Jax ax = 14.1Hz anddaxsq=6.7Hz 1H, Hyy);

2.79 (dd, Jaxax = 12.4Hz anddacsq= 4.1Hz 1H, H) ; 3.49 (sl, 1H, OH) ; 4.20 (GJnizria= 7.1Hz

2H, Hi).

RMN *C (75MHz, CDCly) d 14.2 (Ga) ; 14.7 (G1) ; 19.9 (G) ; 20.2 and 25.0 (and G) ; 28.3
(Cs); 34.1 (Go) ; 36.9 (G) ; 48.5(G) ; 54.4 (GQ) ; 61.1 (Gs) ; 73.3 (G) ; 174.3 (G) ; 214.3 (G).

MS (+ClI) : [M+H] * = 255.1.HRMS (CI +) calcd for G,H,:;0,: 255.1596 found 255.1584.

IR (film, cm™) v 3487, 2950, 2939, 2873, 1728, 1703, 1465, 14582 18313, 1257, 1135.

Chiral GC: oven 160°C, flow = 1.2 mL/min tr = 34.89 min &.30 min.

[a]] -18.5 (c=0.27 in CHCI,)

i+ CyH 04
i M=254.32 g.mot
: paleyellow ol

i trans/cis: 18/82
| EGnei 33%
80% yield

RMN *H (500MHz, CDCls) & 1.21 (s, 3H, H) ; 1.25 (t,*Jn1am13= 7.1Hz 3H, Hy) ; 1.54 (m, 3H, H
and Hgy) ; 1.62 (m, 3H, K, Hspand Hy) ; 1.90 (m, 3H, K, Hsy, and Hy) ; 2.24 (m, 2H, K, and Hgy);
2.45 (dd, Jaxax = 12.6Hz anddacsq= 3.5Hz 1H, Hy) ; 2.57 (ddd?IHga ngo = 15.5H2,Jax ax = 13.5Hz
and®Jaeq= 7.8Hz 1H, Hyy) ; 3.90 (s, 1H, OH) ; 4.16 (G ra= 7.1HZ 2H, Hi).

RMN C (75MHz, CDCly) J 14.1 (G4) ; 19.2 (G) ; 21.6 (Gy) ; 22.5, 25.5 and 28.9 §{0C, and G) ;
32.4(Go) ; 36.4(G) ; 47.2 (G) ; 54.1 (Q) ; 60.9 (Gs) ; 74.0 (G) ; 176.2 (G») ; 213.3 (G).

MS (+Cl) : [M+H] * = 255.1.
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IR (film, cm '1) v 3498, 2974, 2937, 2873, 1704, 1463, 1392, 13130),1P110.
Chiral GC : oven 160°C, flow = 1.2 mL/min tr = 16.41 min &.80 min.

[a]. 5.5 (c=0.37 in CICly)

2-methoxycarbonyl-1-hydroxy-6-methylbicyclo[4,4,0]decan-7-one 3a

s N

O n

C1aH2004
M =240.30 g.mof
pale yellow oil

8 4

3

&

9
10

Oi/i»{z S + trans/cis: 28/72
o D 0G50 84%
cis3b » 80%yield

RMN 'H (300MHz, CDCl5) § 1.22 (s, 3H, Kh) ; 1.37 (m, 1H, K ; 1.51 (m, 1H, kb ; 1.52-2.20
(m, 7H, H, Hs, Hs, Hop) ; 2.27 (m, 2H, By and Hoy) ; 2.68 (ddd2IHga g = 14.8HZ,%Jaax = 13.6Hz
and>Ja.eq=6.6Hz, 1H, Hy); 2.79 (dd Jaxax= 12.5Hz andaxsq= 4.1Hz 1H, Hy) ; 3.41 (sl, 1H, OH);
3.74 (s, 3H, h).

RMN ¥C (75MHz, CDCly) d 14.7 (Gy) ; 19.9 and 20.1 (Cand G); 20.1 (G); 25.1 (Gy); 34.1 (G) ;
36.9 (G) ; 49.6 (G) ; 52.1 (G3) ; 54.4 (G) ; 76.3 (G) ; 174.8 (G) ; 214.2 (G).

MS (+ClI) : [M+H] * = 241.1. HRMS (CI +) calcd for GaH,c04: 241.1596 found 241.1590.

IR (film, cm™) v 3487, 2950, 2939, 2873, 1728, 1703, 1465, 14582,18313, 1257, 1135.

Chiral GC: oven 160°C, flow = 1.2 mL/min tr = 47.92 min a&.79 min.

[a]) -37.8 (c=2.14in CHCl,)

5 i CigHoO4
8 4 '
‘3 i M=240.30 g.mot
9 A 3 ' .
i paleyellow oll

=
o
"

i/i{z P trans/cis: 28/72
© © i eQrans: 60%
trans3b '

RMN *H (300MHz, CDCl) § 1.22 (s, 3H, H) ; 1.50-1.68 (m, 6H, &, Haa Hs Hoa Hio) ; 1.89-1.99
(m, 3H, Hy, Hapand Hop) ; 2.17-2.23 (M, 2H, B, Hop) ; 2.46 (dd Jaax= 12.5Hz andJasq= 4.1Hz
1H, H,) ; 2.57 (ddd IHganep = 15.5HZ, s ax = 13.6Hzand*Juesq= 7.7Hz 1H, Hy) ; 3.71 (s, 3H,
Hys) ; 3.85 (sl, 1H, OH).

RMN *C (75MHz, CDCly) 4 19.3 (GQ) ; 21.5 (G) ; 22.5 (Gy) ; 25.5 (Go) ; 28.9 (G) ; 32.5 (G) ;
36.4 (G) ; 47.1(G) ; 52.0 (Ga) ; 54.1 (@) ; 74.0 (Q) ; 176.7 (Gy) ; 213.3 (G).
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MS (+ClI) : [M+H] " = 241.2.
IR (film, cm '1) v 3498, 2974, 2937, 2873, 1704, 1463, 1392, 1313),1P110.
Chiral GC : oven 160°C, flow = 1.2 mL/min tr = 20.13 min €t.20 min.

[a]] -13.2 (c=0.38 in CHCl,)

2-tertbutoxycarbonyl-1-hydroxy-6-methylbicyclo-[4,4,0]-dean-7-one 3c

s N\

0 .
I3 o CigH2404

8 4 i M=282.38 g.mot
9 3 16 i paleyellow ail
: 1 cis/trans: 100/0

eQI’aﬂS : 95%
80% yield

[oNNe]
>\I
111
I~
N

cis3c

RMN 'H (300MHz, CDCls) J 1.21 (s, 3H, kh) ; 1.35 (m, 1H, kb ; 1.49 (m, 9H, Hy, His and Hy) ;
1.60-1.75 (m, 2H, bk and Hy) ; 1.84-1.95 (m, 5H, b, Hia Hsa Hop Hiod) ; 2.17-2.33 (m, 3H, ki,
Hsb, Hsa) ; 2.57 (ddd— td, “IHganen= Jaxax= 13.9Hz anddaxsq=6.8Hz 1H, Hyp) ; 2.71 (dd Jayax =
12.3Hz anddax.eq= 4.0Hz 1H, H) ; 3.72 (sl, 1H, OH).

RMN *C (75MHz, CDCl;) J 14.8 (G,) ; 20.0 and 20.1 (Cand G) ; 25.1 (G) ; 28.1 (G4 Cis and
Cie) 5 28.2 (G) ; 34.1 (Go) ; 36.9 (G) ; 48.8 (G) ; 54.5 (@) ; 82.2 (G3) ; 73.3 (G and G) ; 173.6
(C1o) ; 214.5 (G).

MS (+Cl) : [M+H] " = 283.3HRMS (CI +) calcd for GeH,70,: 283.1909 found 283.1899.

IR (film, cm '1) v 3487, 2958, 2929, 1707, 1429, 1367, 1151, 1058.
Chiral GC: oven 170°C, flow = 1.2 mL/min tr = 25.15 min &.@1 min.

[a] -15.7 (c=10.1in CHCI,)

The minor productrans-3c was isolated when the racemic add@cisvas prepared.

N

v CiHa0,
M= 282.38 g.mof
pale yellow oil

RMN 'H (300MHz, CDCl) J 1.20 (s, 3H, H) ; 1.32-1.39 (m, 2H) ; 1.46 (s, 9HsHH;s and He) ;

1.46-1.56 (m, 2H) ; 1.62-1.73 (m, 2H) ; 1.83-1.87, QH) ; 2.16-2.29 (m, 2H, H+) ; 2.29-2.35 (dd,
$Jaxax = 12.5Hz anddacsq= 3.5Hz 1H, Hy) ; 2.52-2.65 (dddJHga g0 = 15.7HZ, Jayax = 13.3Hzand
$Jaxeq= 7.8Hz 1H, Hy) ; 4.03 (s, 1H, OH).
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RMN °C (75MHz, CDCl:) & 21.6 (Gy) ; 19.2, 22.5, 25.5 and 28.64@H,) ; 28.8 (G4, Cis and G);
32.4 (CH) ; 36.5 (G) ; 48.2 (G) ; 55.1 (G) ; 74.0 (G) ; 72.3 (Gy) ; 174.2 (Gy) ; 210.3 (G).

2-tertbutoxycarbonyl-1-hydroxy-5-methylbicyclo-[4,3,0]-ncane-6-one 5a

N

CisH,40,

M =268.35 g.mat
colourless
cis/trans :94/6
80% yield

RMN H (300MHz, CDCls) d 1.13 (s, 3H, ) ; 1.43 (s, 9H, kb, Hisand Hs) ; 1.55 (m, 2H, B, and
Hea) ; 1.75-1.85 (M, 3H, K, Hga and Hy) ; 1.90-2.13 (m, 3H, kand H,) ; 2.24-2.31 (m, 1H, ¥ ;
2.36 (s, 1H, OH) ; 2.46 (dd@)Ha 176 = 15.3HZ,Jax ax = 13.5Hz €fJaeq=6.1Hz,1H, H;,) ; 3.01 (dd,
3Jyans = 10.0Hzand®Js =9.4Hz, 1H, Hy).

RMN *C (75MHz, CDCl:) § 17.1 (Go) ; 20.7 (G) ; 21.2 (G) ; 28.2 (Gs, Cisand Gs) ; 30.7 (G) ;
33.4(G);36.9(G);53.8(G);58.3(G);81.7 (G ; 85.1 (G) ; 172.0 (Gy) ; 213.1 (GQ).
MS (+CI) : [M+H] " = 269.4 HRMS (CI +) calcd for GsH»¢O0.: 269.1909 found 269.1916.

IR (film, cm '1) v 3519, 2972, 2941, 1724, 1704, 1456, 1429, 1364711
Chiral GC: oven 160°C, flow = 1.2 mL/min tr = 26.03 min &.84 min.

[a]+25.0 (c = 1.2in CKCL,).

b Cisp40,
M = 268.35 g.mot
| 315 i colourless oil
T = )<14 1 trans/cis: 6/94
OH z1 [
O//\O 12 13 E €Qrans: 85%
transba

RMN *H (300MHz, CDCly)  1.21 (s, 3H, hb) ; 1.45 (S, 9H, kb, Hi4 and Hs) ; 1.50-1.60 (m, 4H,
H. Ho) ; 1.84-1.93 (m, 2H, K and H,) ; 1.94-2.04 (m, 2H, Band Hy) ; 2.22-2.29 (m, 1H, k) ;
2.36 (sl, 1H, OH) ; 2.49-2.56 (det, *Jyans = Jais = 9.9Hz, 1H, Hy); 2.54-2.66 (dddZIHap7p =
13.2Hz Jaxax= 7.8HZ €€aceq= 5.7Hz,1H, Hyy) ;

RMN *C (75MHz, CDCls) J 171 (Gy) ; 21.7, 22.3, (and G) ; 28.1 (Gs, Cisand Gs) ; 31.7 (G) ;
32.4(G);35.6 (G);51.8(G);57.3(G);80.7 (Gy) ; 82.1 (G) ; 171.0 (Gy) ; 214.1 (G).

MS (+ClI) : [M+H] * = 269.4.

IR (film, cm™) v 3519, 2972, 2941, 1724, 1704, 1456, 1429, 136%47.11
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Chiral GC: oven 160°C, flow = 1.2 mL/min tr = 14.68 min €.29 min.

[a]] +22.5 (c = 2.0in CKCL,).

2-tertbutoxycarbonyl-1-hydroxy-6-methylbicyclo-[4,3,0]-n;mane-7-one 5b

s N

5 ,
i+ CiH0,

8 ‘ } M= 268.35 g.mof
315 i colourless oil
OHi, | - 11 dis/trans: 89/11

Loee 97%
cis-5b 31 80% yield

RMN *H (300MHz, CDCly) d 1.09 (s, 3H, k) ; 1.30 (m, 2H, B) ; 1.40-1.52 (m, 2H, K and H,) ;
1.49 (s, 9H, Kk, Hys and Hs) ; 1.64-1.68 (m, 1H, k) ; 1.82-1.91 (dddIHgamsp = 13.3Hz,*Jyans =
8.6Hz and’Jys =2.1Hz, 1H, Hy) ; 1.97-2.04 (m, 1H, k) ; 2.17-2.26 (m, 1H, &) ; 2.41-2.49 (m, 2H,
Heg) ; 2.58 (dd Jayax = 12.4Hzand®Ja6q= 4.5Hz 1H, H) ; 3.59 (s, 1H, OH).

RMN *C (75MHz, CDCl:) § 12.9 (Go) ; 20.1 (G) ; 25.9 (Q) ; 27.7 (G) ; 28.1 (Gs, Cis and Gs) ;
32.0 (G); 32.8(G); 48.0 (G); 53.5(G) ; 79.4 (Gy) ; 82.2 (G) ; 173.3 (GY) ; 220.1 (G).

MS (+ClI) : [M+H] " = 269.4 HRMS (CI +) calcd for GsH,¢04: 269.1753 found 269.1744.

IR (film, cm™) v 3460, 2972, 2930,1724, 1705, 1456, 1431, 13677.124

Chiral GC: oven 170°C, flow = 1.2 mL/min tr = 15.85 min €.82 min.

[a]] +1113 (c = 8.0 in CKC).

: Cl 5H 2404

6 ‘ ¢ ! M= 268,35 g.mot
: 815 + colourless oil

OHZI,, 1| -1 | trans/cis: 11/89
N ' L 72 %
(0] (0) > , €Qrans: 12 %

RMN *H (300MHz, CDCly) J 1.02 (s, 3H, ht) ; 1.25-1.42 (m, 2H, K and Hy) ; 1.43 (s, 9H, kb,
Hi and He) ; 1.55-1.80 (m, 2H, ki and H,) ; 1.80-2.00 (m, 3H, ki, Hs, and Hy) ; 2.05-2.28 (m, 3H,
Hsa Hopand B) ; 2.57 (m, 1H, &) ; 4.00 (sl, 1H, OH).

RMN *C (75MHz, CDCls) d 17.1 (Go) ; 20.7 (G) ; 25.1 (G) ; 28.1 (Gs, Ciuand Gg) ; 28.7 (G) ;
31.2 (G); 34.3(G); 48.3(G); 53.6 (G) ; 80.2 (G) ; 82.2 (Gy) ; 175.6 (Gy) ; 218.3 (G).

MS (+ClI) : [M+H] * = 269.4.

IR (film, cm™) v 3460, 2972, 2930,1724, 1705, 1456, 1431, 13677.124

Chiral GC: oven 160°C, flow = 1.2 mL/min tr = 14.10 min €33 min.
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[a].+8.7 (c = 2.3 dans GAal).

2-tertbutoxycarbonyl-1-hydroxy-5-methylbicyclo-[3,3,0]-o¢ane-6-one 5d

s N

o) 9
4
5 14 i CH20,
7 13+ M=254,32 g.mot
8 o + colorless oil

OH /’\O 1 g E ee: §6%

0 i 85%vyield
cisbc '

RMN 'H (300MHz, CDCls) & 1.09 (s, 3H, B ; 1.50 (s, 9H, kb, His and H,) ; 1.53-1.59 (m, 1H,
Hsg) ; 1.76-1.99 (m, 5H, &, Hs, and H) ; 2.35-2.44 (m, 1H, ) ; 2.41-2.61 (m, 1H, k) ; 2.73 (sl
1H, OH) ; 2.95 (dd®Jyans = 9.7Hzand®Jgs =9.4Hz, 1H, Hy).

RMN *C (75MHz, CDCly) d 16.7 (G) ; 23.2 (G) ; 28.2 (G Cizand Gy) ; 30.7 (G) ; 33.2 (G) ;
35.5 (G) ; 54.0 (G) ; 58.4 (G) ; 81.8 (Gy) ; 87.6 (G) ; 171.9 (Gy) ; 220.6 (G).

MS (+ClI) : [M+H] " = 255.3HRMS (CI +) calcd for G,H,:0,: 255.1596 found 255.1591.

IR (film, cm™) v 3519, 2972, 2941, 1724, 1704, 1456, 1429, 13647.11

Chiral GC: oven 170°C, flow = 1.2 mL/min tr = 9.64 min et.2B min.

[a].+62.5 (c = 2.0in CKCL,).

2-tertbutoxycarbonyl-1-hydroxy-6-methylbicyclo-[4,3,0]-o¢ane-7-one 5d

s N

Q 12
8 5
4 1 CigHadOy
° , 1 M=296.20gmot
E i paleyellow oil
1 M 1 cis/trans : 100/0

e |
. ' oyle
cis-bd . 6

17

i\

RMN *H (300MHz, CDCls) J 1.48 (s, 9H, kb, His and Hs) ; 1.48-1.66 (m, 5H, &, H; and H) ;
1.70-2.00 (m, 3H, K, Hs, and H,) ; 2.03-2.10 (m, 2H, i and Hy) ; 2.10-2.20 (m, 2H, iHand He));
2.65 (ddd— td, “JHap-taa = *Jaxax = 13.9Hzand*Jaxeq = 6.7Hz 1H, Hyp) ; 2.79 (dd,Jaxax = 13.0Hz
anngax_éq= 4.3Hz 1H, Hy) ; 2.89 (m, 1H, H) ; 3.70 (sl, 1H, OH) ; 5.02 (m, 2H,.§i ; 5.98 (dtd,
Janstiz-risa= 17.2 HZ 217116 = 9.9 Hz eCysnizrnen= 4.5 HZ 1H, Hi).
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RMN C (75MHz, CDCly) J 19.5, 20.8 et 24.9 (CCs and G) ; 28.1 (Gs, Cis and Ge) ; 28.7 and

29.7 (G and G) ; 33.1 (Ge) ; 37.5 (Q) ; 48.7 (Go) ; 56.8 (@) ; 78.3 (GQ) ; 82.3 (G2) ; 116.2 (G) ;
136.9 (Gy) ; 173.5 (G ; 213.8 (§).

MS (+ClI) : [M+H] " =297.1.HRMS (ESI) calcd for G;H,0,Na: 319.1885 found 319.1883.
IR (film, cm™) v 3533, 2974, 2937, 2864, 1734, 1689, 1448, 13697 ,1PB55, 1103.
Chiral GC: oven 160°C, flow = 1.2 mL/min, tr = 48.65 min4%.84 min.

[a]] +8.5 (¢ =2.0 in CHC).

6-allyl-2-tert-butoxycarbonyl-1-hydroxybicyclo[4,4,0]-decan-7-onée

CiH260,
M = 308.41 g.makt
colourless ail

cis/trans : 100/0

ee =94%
70% yield

RMN H (300MHz, CDCls) & 1.48 (s, 9H, kb, His and Hg) ; 1.48-1.66 (m, 5H, &, H; and H) ;
1.70-2.00 (m, 3H, K, Hs, and H,) ; 2.03-2.10 (m, 2H, i and Hy) ; 2.10-2.20 (m, 2H, Hand Hgy);
2.65 (ddd— td, “JHaptaa = *Jaxax = 13.9Hzand*Jaxeq = 6.7Hz 1H, Hyp) ; 2.79 (dd,Jaxax = 13.0Hz
and®J,.¢q= 4.3Hz 1H, Hy) ; 2.89 (M, 1H, Ky ; 3.70 (sl, 1H, OH) ; 5.02 (M, 2H,:§ ; 5.98 (dtd,
SJuanstiiz-nisa= 17.2 HZ, Jui7-n16= 9.9 Hz €€cisnr7-rien= 4.5 Hz 1H, H7).

RMN C (75MHz, CDCly) J 19.5, 20.8 et 24.9 (CCs and G) ; 28.1 (Gs, Cis and Ge) ; 28.7 and

29.7 (G and G) ; 33.1 (Ge) ; 37.5 (G) ; 48.7 (Gy) ; 56.8 (G) ; 78.3 (GQ) ; 82.3 (Gy) ; 116.2 (Gg) ;
136.9 (G) ; 173.5 (Gy) ; 213.8 (G).

MS (+Cl) : [M+H] " =309.2.HRMS (CI +) calcd for GgH»904: 309.2066 found 309.2061.
IR (film, cm '1) v 3456, 2974, 2962, 2935, 1703,1647, 1458, 1367, ,1PBY7.
Chiral GC: oven 160°C, flow = 1.2 mL/min, tr = 48.65 min4&.84 min.

[a]. -17.6 (c =0.73in CHCL,).

The adductransbewas isolated when the racemic mixtGewas synthesized.
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b CugHogOy
' M=308.41g.mot
colourless oil

N\

RMN *H (300MHz, CDCly) & 1.45 (s, 9H, kb, Hi and He) ; 1.44-1.66 (m, 5H, &, Hz, Hea and
He); 1.85-2.00 (m, 2H, kb and Hy) ; 2.10 (M, 2H, H) ; 2.24-2.31 (m, 3H, b, Hiand Hy) ; 2.45-
2.52 (M, 2H, Byand Hey) ; 2.67 (dd,*Joax = 14.4Hzand *Jusq = 7.4Hz 1H, Hg) ; 4.07 (sl, 1H,
OH); 5.00 (M, 2H, H) ; 5.98 (ddt3Jyanshiznisa= 16.7HZ,Jgisranian= 10.3Hz anddyizni= 7.4 Hz
1H, Hy).

RMN *°C (75MHz, CDCly) § 19.4 (G) ; 21.3 (G) ; 25.1 (G) ; 26.1 (G) ; 28.0 (Gs, Cisand G) ;
32.4 (G) ; 37.6 (GQ) ; 38.9 (Go) ; 48.0 (Go) ; 57.7 (GQ) ; 74.6 (G) ; 81.9 (G, ; 117.9 (Gy) ; 132.7
(C17) 5 175.7 (Gy) ; 2115 (G).

G] Elimination of bicyclic adducts 3a-c

0 o)
éb e
<
o - 65-90%

COOR COOR
trans-3a,b 6a,b
(@] (@]
éb I j )
—_—
: 65% H
HO : z
COOR COOR
cis-3a-c 7a-c

To a solution of adducBa-c (Immol) and distilled triethylamine (25mmol, 25eq.) in distl
dichloromethane (10mL) were added at -20°C (5eeedhanesulfonyl chloride (5mmdb, 5ex5.)
each hour for 5 hours. After stirring -20°C for h@urs, an aqueous HCI (3M) solution was added
dropwise to the mixture at -20°C and the biphastution was slowly warmed to ambient
temperature. After extraction of the aqueous layégh dichloromethane ¢&mL), the combined
organic phases were successively washed with agudadCQ and brine, dried on MgS0O4, filtered
and evaporated in vacuo. The residue was purifjecobumn chromatography (GBI,/AcOEt: 99/1)

to afford a pale yellow oil.
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The coumpoundga-cwere isomerizated upon the literature procefure.

2-ethoxycarbonyl-6-methylbicyclo[4,4,0]dec-1-en-7re 6b.

C1H00;
M = 236.31g.moft

paleyellow oil
80% yield

RMN *H (500MHz, CDCl3) & 1.29 (t,3Jn1a13 = 7.2HZ 3H, Hy) ; 1.34 (s, 3H, H) ; 1.55-1.70 (m,
4H, H,;, Hsp and Hy) ; 1.85-1.92 (m, 1H, k) ; 1.95-2.04 (m, 1H, &) ; 2.20-2.30 (m, 2H, k) ; 3.35-
2.45 (M, 2H, Haand Hoy ; 2.59-2.66 (dddJHga g = 15.2Hz,%Jaxax = 12.0Hzand*Jayeq= 6.5Hz

1H, Hgp) ; 3.04-3.13 (M, 1H, Wy ; 4.18 (0,151 = 7.2Hz 2H, Hi).

RMN °C (75MHz, CDCl3) J 14.2 (Gy) ; 18.3 (G) ; 23.5 (G) ; 25.8 (Ga) ; 26.6 (Go) ; 27.3 (G) ;
37.3(G);51.3(G);60.4 (Gs) ; 127.4 (G) ; 145.7 (Q) ; 169.7 (G ; 213.5 (G).

MS (+CI) : [M+H] * = 237.1HRMS (CI +) calcd for G4HxOs: 236.1412 found 436.1425.
IR (film, cm™) v 2977, 2927, 2854, 1722, 1710, 1315, 1261, 11883.11

[a]) -118.5 (c=1.3in CHCl,)

2-methoxycarbonyl-6-methylbicyclo[4,4,0]dec-1-en-Bne 6a.

s N

i CiHi0s

i M =222.28g.mof
i paleyellow oil

' 95%yield

RMN 'H (300MHz, CDCls) 4 1.34 (s, 3H, H) ; 1.55-1.64 (m, 4H, | Hs, and H,) ; 1.85-1.92 (m,
1H, Hsp) ; 1.94-2.05 (m, 1H, k) ; 2.25 (m, 2H, H) ; 3.35-2.41 (m, 2H, K and Hy,) ; 2.59-2.66
(ddd,?IHga b = 15.3Hz,%Joyax = 12.0Hzand*Jac6q= 6.5Hz 1H, Hy) ; 3.06-3.14 (m, 1H, k) ; 3.74
(s, 3H, Hy).

RMN C (75MHz, CDCly) J 18.3 (G) ; 23.5 (GQ); 25.8 (Gy); 26.6 (Go) ; 27.3 (G) ; 30.9 (G) ; 37.7
(Cs) ; 51.3 (GQ) ; 51.6 (Gs) ; 127.4 (G) ; 145.7 (G) ; 169.7 (G,) ; 213.5 (G).

MS (+ClI) : [M+H] " = 223.4.
IR (film, cm™) v 2959, 2927, 2854, 1716, 1693, 1454, 1369, 13169,1P178.
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[a]. -140.0 (c=2.1in CHG)

10-ethoxycarbonyl-6-methylbicyclo[4,4,0]dec-1-en-bne 7b.

'd ~\
O n
| 7
48
9
’ ™0
2 z

= 13
/12
[N

C14H2005

M = 236.31g.mokt
paleyellow oil
85% yield

RMN *H (300MHz, CDCls) J 1.21 (s and Jy14.4413 = 7.2Hz 6H, Hyand Hy) ; 1.54-1.95 (m, 6H,
H;, Hs and R) ; 2.38-2.45 (m, 2H, § ; 2.45-2.55 (m, 1H, H) ; 2.20-2.30 (dddz,JHga_Hgbz 15.2Hz,
$Jaxax= 12.0Hz andJaxeq= 6.5Hz 1H, Hy) ; 3.11 (m, 1H, k) ; 5.40 (m, 1H, B).

RMN *C (75MHz, CDCls) J 20.4 (G) ; 21.9 (Gy) ; 24.8 (G) ; 28.1 (G4, Cis and Gy) ; 30.5 (G) ;
34.6 (G) ; 35.5 (G) ; 47.0 (Go) ; 48.1 (G) ; 80.7 (Gs) ; 118.3 (G) ; 141.1 (G) ; 173.3 (Gy) ; 214.6
(Cs).

MS (+Cl) : [M+H] * = 237.4HRMS (CI +) calcd for G4H»00s: 236.1412 found 436.1431.

IR (film, cm™) v 2977, 2933, 2866, 1772, 1730, 1706, 1456, 13139,1P170.

[a]] -117.5 (c=1.3 in CHCl,)

10-methoxycarbonyl-6-methylbicyclo[4,4,0]dec-1-en-bne 7a

-

Q11
7
4 8 C1H160;
5 9 M = 222.28g.mol
Y ' Yo pale yellow oil
12 13 0% Vi
7b O/»\O/ 95% yield

RMN *H (300MHz, CDCly) § 1.29 (s, 3H, k) ; 1.41-1.53 (m, 1H, ¥ 1.60-1.70 (m, 2H, K and
Hea) ; 1.75-1.85 (M, 2H, W, Hgy) ; 1.90-1.96 (M, 1H, k) ; 2.35-2.42 (m, 2H, ) ; 2.43-2.50 (m, 1H,
Hua) ; 2.57-2.66 (dddiJHsansn = 15.2HZ,%Jaxax = 12.0Hzand*Ja6q= 6.5Hz 1H, Hy) ; 3.29 (m, 1H,
Hig) ; 3.75 (s, 3H, k) ; 5.36 (m, 1H, H).

RMN *3C (75MHz, CDCly) § 20.4 (G) ;: 21,9 (Gy) ; 24,7 (G) ; 30,4 (G) ; 34,6 (G) ; 35,4 (G) ; 46,3
(Ci0) ; 48,0 (G) ; 51.7 (Gg) ; 118,8 (Q) ; 140,6 (G) ; 174,3 (G ; 214,3 (GQ).

MS (+Cl) : [M+H] * = 223.4HRMS (CI +) calcd for GsHg05: 222.1256 found 222.1272.

IR (film, cm™) v 2945, 2867, 1736, 1708, 1633, 1433, 1365, 12147.11

[a]; -108.8 (c=1.6 in CHG)
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10+ertbutoxycarbonyl-6-methylbicyclo[4,4,0]dec-1-en-5-oné&c.

s N

i 1 ;
7 '

4 8 : C16H2403
Ao Jos | M=26436gmo
2 é12 13 10! gg';y_e':gwo”

S : byie
oY,

RMN 'H (300MHz, CDCl;) J 1.29 (s, 3H, H) ; 1.49 (s, 9H, Hh, His and Hg) ; 1.40-1.95 (m, 6H,
H;, Hg and H) ; 2.38-2.45 (m, 2H, § ; 2.45-2.55 (m, 1H, ) ; 2.20-2.30 (ddc?IHgas, = 15.2Hz,
3Jaxax= 12.0HzandJaeq= 6.5Hz 1H, Hyp) ; 3.11 (m, 1H, K) ; 5.47 (m, 1H, b).

RMN C (75MHz, CDCL) J 20.4 (G) ; 21.9 (Gy) ; 24.8 (G) ; 28.1 (G4, Cisand Gg) ; 30.5 (G) ;
34.6 (G) ; 35.5 (G) ; 47.0 (Go) ; 48.1 (G) ; 80.7 (C13) ; 118.3 (ff; 141.1 (G) ; 173.3 (G)) ; 214.6
(Co).

MS (+ClI) : [M+H] " = 265.4.HRMS (CI +) calcd for GgH,405: 464.1725 found 464.1740.

IR (film, cm™) v 2927, 2854, 1716, 1693, 1454, 1369, 1317, 12688.11

[a]. -105.2 (c=1.6 in CHG)

H] Synthesis of the tricyclic adduct 8

The a,3-unsaturated estérwas obtained by a cross metathesis in presentteedfioveyda’'s second

>l

COOtBu
o)
* 0,
G, reflox, 16h, Ar 1) /L3 (2mal%e)
-2, PHSiH; (3.0eq.)
[ .
. toluene, -50C, Ar HE
85% yield 2) HCI 3M 5
(o}

Mooty [ COOtBU 70% yield
cisbe MesN NMes

Ru_
* catalyst: :%3

Hoveyda s 2"d
generation catalyst
(.

generation catalyst according to the reported phoee'**
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2-tertbutoxycarbonyl-6-[(E)-4-tertbutoxy-4-oxobut-2-  enyl]- 1-hydroxybicyclo[4,4,0]-
decan-7-one 8

i CodH360s

M = 408.43 g.mof
E huile incolore
{85 %yield

RMN *H (300MHz, CDCl3) J 1.39 et 1.48 (X s, 2x 9H, Hus, His, His, Ha1, Hap and Hg) ; 1.50-1.60
(m, 3H, Hs Hsg) ; 1.70-1.80 (m, 3H, K, Hraand Hy) ; 1.95-2.10 (m, 3H, K, Hzpand Hy) ; 2.15-2.25
(m, 3H, Hyp, Hiaand Hey) ; 2.65 (ddd— td, “Juaptaa = Jaxax = 14.0Hz,and*Jaesq= 6.6Hz 1H, Hy) ;
2,70 (dd; Jaxax = 12.7Hzand®Jax sq= 4.2Hz 1H, Hy) ; 2,95 (dd Juiep16:= 14.7HZ, Insepnizr = 4.2Hz
1H, Hey) ; 3.75 (sl, 1H, OH) ; 5.70 (FJyanstisnzz = 16.0Hz 1H, Hg) ; 6.91 (ddd Jyanstiz-nisa=
16.0Hz 2 3117-116a= 5.6Hzand*Jn17.1160= 4.4Hz 1H, Hi).

RMN *C (75MHz, CDCls) & 19.7 and 20.7 (€and G) ; 24.7 (G) ; 28.2 and 28.1 (G, Cis, Cis, Cou,
Cy2 and Gy) ; 28.6 and 29.8 (Cand G) ; 31.2 (Q) ; 37.4 (Go) ; 48.6 (Go) ; 57.1 () ; 78.2 (GQ) ;
79.9 (Go) ; 82.5(Gy) ; 124.7 (Gg) ; 146.5 (G7) ; 165.9 (Go) ; 173.4 (Gy) ; 213.0 (G).

MS (+CI): [M+H] * = 409.5HRMS (Cl +) calcd for GsHs,O5: 409.2590 found 409.2580.
IR (film, cm™) v 3458, 2974, 2935, 2873, 1704, 1647, 1456, 13677,1PHA9.

[a]) -119.4 (c =2.1in CHCL,).
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tricyclic adduct 9

C23H3806
M = 410.54 g.mott
colourless oil

7o 70% yield

RMN *H (300MHz, CDCls) J 1.19-1.25 (m, 2H, CH ; 1.45 et 1.47 (X s, 2x 9H, Hyg, Hi7, Hig,
H1, Hoo and Hy) ; 1.35-1.50 (m, 3H, CHwhich Hsy) ; 1.54-1.69 (m, 4H, CHwhich Hy) ; 1.73-1.90
(m, 5H, CH which Hy,and H) ; 1.95-2.16 (m, 2H, CHwhich Hy) ; 2.55 (dd,3JaX_aX= 12.9Hzand
Jaxsq= 3.9Hz 1H, H) ; 3.62 (dd— t, %] = 9.8Hz 1H, Hy) ; 3.89 (sl, 2H, 20H).

RMN *C (75MHz, CDCl;) 4 18.1 and 21.9 (£and G,) ; 25.8 and 27.2 (£and G) ; 28.1 and 28.2

(Ci6 Ci7y Cis, Co1, Croand Gy) 5 29.1 and 29.8 ($and G) ; 31.2 and 31.6 (and Gs) ; 49.9 (G) ;
51.2 (G) ; 54.3 (GQ) ; 75.4 (Go) ; 80.8 (G) ; 81.9 and 82.9 (Gand Gy) ; 174.4 and 176.3 (Gand

Cio).
MS (+ClI) : [M+H] " = 411.2HRMS (ClI +) calcd for GaH340s: 411.2747 found 411.2741.

IR (film, cm™) v 3535, 3452, 2970, 2935, 2869, 1735, 1712, 1450,1B817, 1153.

[a]] -115.4 (c = 0.8 in CLC).

The relative configurations a;@nd G; were determined by nOe experiments.
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I] Spectra

table 1, entries 1-6

v

[

866°T

918'S
~_ V9lL's
o)y 4
00€'T
112

P

i CiHxO,

P

i RN=915285-97-1

i paleyellow oil
| 90%yield
|
|
I i
1l
M
[Te}
\_'_g
5 N
T L B I \
7.0 6.0 5.0 4.0

ppm (1)
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table 1, entry 7

|

238.12 g.mott
paleyellow oil
90% yield

C13H 1804

M

€0'e

T 3.00

} 089

Joss

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

ppm (1)

17.519
21.328

27.538

33.977
37.942

51.474

64.842

121.500

147.742

166.783

209.843

\
100

\
150

ppm (f1)
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table 1, entries 8-11

27

50

o
o
- 17.561
- N?f//
o NN.Nmm,
]
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- 5303 | 34.383
1.272 % > 8.79 37.924
1.468 -
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1.972 B —_—
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o
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9 ]
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M% > >N
T ]
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B 65

table 2, entry 2

28
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i 17352
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/ _. % 071 | o 28099
— < 37.422 ™
] B 38.014
VM % 219 |
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™
= I
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o
— <
== B
N 126.747
)
ﬂr] [Te)
[<]
E = B B —
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B3s
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L g == 1036 |
J0'=ab E
) —
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== |os |
o
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table 2, entry 3

N\
v

£708

AV

6722

T 104

20

al

6.0

70

19.822 ™~
27.060 ™\

28.105

)

34.997

53.410
56.111

77.424 —
80.302

124.078

145.573

165.529

215.863

50

\
100

\
150

ppm (t1)
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table 2, entry 4

T a.00

=823

T 104

mm__y_.

20

srav

19.863

28.082

35.185 ™

36.964

56.163

80.593

127.459

139.720

165.015

215.192

\
100

\
150

ppm (1)
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table 2, entry 5

EF!\J!\JN
ﬁoo
O
J o

N

.172

2.691

.683
5.735

/

\V 2

6.845

|

NI
06

Q
I

&
J

294.39 g.mol

M=

paleyellow oil
80%yield

} 100

0.0

1.0

\
2.0

\
3.0

e
<

<
1)

6.0

7.0

ppm (f1)

19.669

e\
28.306
s\

31.698

36.975 ™~

37.970

7

65.490

80.073

123.200

147.254

166.019

210.343

\
100

\
150

\
200

ppm (f1)
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1.466

1 877

0.0

1.0

table 2, entry 6

1.992

Q

2.632

5.028

2

5.093

5.670

2

5.727

\V

6.771

2.0

16.834

28.105
32.953

41.484

68.206

3.0

4.0

|

=306.4 g.moft
pale yellow oil
51%yield
5.0

C18H2 604

M

et

6.0

ppm (f1)

.

80.170

119615
123.632

131.874

146.118

165.738

209.871
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tablel, entries 1-6

6EC'Y

CiH20,

M = 254.32 g.mof
pale yellow oil
cis/trans :82/18
eg;s:82%

80% yield

ppm (f1)

282712

9TE VLT

6.0 5.0 4.0 3.0 2.0

STT'T9

evyce

4
T1G0°S¢

0.0

T9S'TC

ppm (1)

\
200

150 100

50
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table 1, entries 1-6

gL'e
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L .38
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I 1.00
103

T os
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213.294
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\
100

\
150

\
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Title Racemic mixture

Method filename:
Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations\03072006\Rntandem.mth
Rn tandem

jds1902

G:\Julia\cyclisations\03072006\jd519f2-3.dat

3,733
2133 A &in
oan
e
o
v
o
3,157 1
HO H ¢
COOEt zﬂ HO £
trans-3a e COOE
2,582 | cis-3a
[
(mVolt)
2,006
1,431
‘\
_ B
0,855 \ T T T T
0,0 12,0 23,999 (min) 35,999 47,999
Peak Number Retention Time Arca Areca % Peak Type
(#) (min) (.1*uV*sec) (%)
1 21.718 168014 10.406 Manual integ
2 22 .435 165788 10.268 Manual integ
3 49 .827 636612 39.429 Manual integ
4 50.635 644176 39.897 Manual integ
1614589

59,998
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(#)

Title

Method filename:
Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations'12072006'\Runtandem.mth

Rn tandem

JD570
JD570-1.dat

11.96 4 q
9.7
o)
HO %
7 44 COOEt
cis-3a
: r—
(mVolt) W I =
COOEt (—I
515 trans-3a |
(2g]
o
\ ci
(o]
|
2.924
0.66 T \ T T ] >
0.0 104 20.799  (min) 31.199 41.599 51.998
Peak Number Retention Time Area Area % Peak Type
(min) (. 1*uV*sec) (%)
21 17 435586 12.101 Manual inte
22 3 218861 6.080 Manual inte
50 2 2831143 78.651 Manual inte
50. 114022 3.168 Manual inte
3599612
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J-2.97
0.99
1.05

table 1, entry 7

240.30 g.mof
paleyellow oil

trans/cis: 28/72

M
€8, 84%
80% yield

0.0

1.0

2.0

\
3.0

4.0

5.0

14.669

20.118
25.059

|

36.817

48.548 ™~

54.376

174.749

m (f1)

8214.211

M

50

\
100

\
150

\
200

ppm (f1)
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table 1, entry 7

L¥8'E

9T.'€

0 ,
5 b CigHadOy4
8 4 H
‘O | M =24030 gmot
9 = 3 H .
H ! paleyellow oil
10 oM 13 H
L 1 trans/cis: 28/72
© © E e%rans:GO%
trans-3b '
/—/JL A
. . . ]
8.0 7.0 6.0 5.0
ppm (f1)
INY [N B 54 N w NONON e
[ ] 4 > N o © o N @
e 2 d b o|wh|olo|n b
N (2] q o © ~ NN e
> Q H o (=W AN N |o o e
o] o //
Il
\ [
:‘d”u g | " Lr u.“".m ‘\ _’%.;:Muwmw.‘..v.xmuhxv.... 'n' Wi “lwtvw_w Ak ‘NA y',, " ‘:'J."l‘lwd A
\ \ \ \
200 150 100 50
ppm (f1)
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Title Racemic mixture

Method filename: G:\Julia\cyclisations\16032008\Rntandem.mth
Method name: Rn tandem

GC method: iso150

Sample ID: jd765rac (#22)

Chromatogram filename:  jd765rac-2.dat

8,223 5
F
g
6,709
0
5,194+ J
HO B
COOMe
(mVolt) trans-3b
3,679
\
2,164 \
— N e A
0,65 \ \ \ w \ \ \ \ >
0,0 12,0 23,999 (min) 35,999 47,999 59,998
Peak Number Retention Time Areca Area % Peak Type USP R
(#) (min) (.1*uV*sec) (%) (R)
1 20.113 735691 30.690 Manual integ.
2 21.260 709174 29.584 Manual integ.
3 48.007 473934 19.771 Manual integ.
4 48.772 478380 19.956 Manual integ.
2397179

39



Title

Method filename:

Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations\16032008\Rntandem.mth
Rn tandem

is0150

jd765 (# 23)

jd765-2.dat

5,301 Q
SO0l A s g
) Ly,
— <t
(=3
N
B I
4,408+ H\b A3
Wi
COOMe " 5
trans-3b Coomte
cis-3b
<
~. \\
3,516
(mVolt)
2,624 @
(=]
i
IS
I
)
1,732 2
0
=
|
| - U - L[\
L -
0,839 \ \ \ w \ \
0,0 12,0 23,999 (min) 35,999 47,999
Peak Number Retention Time Areca Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 20.132 348444 22.367 Manual integ
2 21.305 92904 5.963 Manual integ
3 47 .922 1025832 65.848 Manual integ
4 48.787 90700 5.822 Manual integ
1557880
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table 1, entries 8-11
A=y
=1
L)
o
0 '
T s v G0y
a ‘ ¢ M = 28238 gmoll
g 316 E palewellow oil
LI H /j<'5 v cisftras 10070
0{»{20'3 a4 ) eem_zgﬁ%
| 0%yidd
cis-3¢ '
—_— /
/'/_// rd
[ [ Y
| | It
I
| Byl
[ )
|_'_|li L : 11 T IIII r ]
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O Oy o o [ ) [
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ppm (1)
table 1, emtries 311
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—_ -1 [ ] N an -
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Title Racemic mixture

Method filename: G:\Julia\cyclisations\01082007\Rntandem.mth
Method name: Rn tandem

GC method: 1iso 160

Sample ID: jd666

Chromatogram filename: G:\Julia\cyclisations\01082007\1§jd666f1-2.dat

4,008 o E 0
ey
q
T .
3,418
HO :
COO0rBu
cis-3¢c
///
2,828 -
(mVolt) " éOOrBu
trans-3c
2,237+ \
1,647+ K
\
\
\ %ﬂ
\MM—*WWWW |
N M
1,057 14 \ I I \ I \ I >
0,0 9.0 17,999  (min) 26,999 35,999 44,998
Peak Number Retention Time Area Area % Peak Type USP R
(#) (min) (.1*uV*sec) (%) (R)
1 25.785 364067 50.241 Manual integ.
2 26.835 360575 49.759

Manual integ.

724642
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Title

Method filename:

Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations\12102006\Rntandem.mth

Rn tandem

jd58313

G:\Julia\cyclisations\12102006\jd583f3.dat

48,6 o ©
v
g
q
0
38,66
HO 2
COOtBu
28,71 cis-3c¢
(mVolt)
18,76
8,82 -
N}
N
Q
)JL . 7\\‘ /\
-1,13 \ \ w \ \ \ >
0,0 8,0 15,999 (min) 23,999 31,999 39,998
Peak Number Retention Time Areca Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 26.573 7231031 96.528 Manual integ.
2 29.650 260056 3.472 Manual integ.

7491087

Warning Chromatogram has been subjected to manual integration.
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table 2, entry 2
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. ;
7 H
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table 2, entry 2

°® OH
e

transba

J<14

12 13

CyH204

M= 268.35 g.mot
colourless oil
trans/cis: 6/94

€8 ans: 85%

6S0°€

vee |

ppm (t1)
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Title

Racemic mixture

Method filename: G:\Julia\cyclisations\14112006\Rntandem.mth
Method name: Rn tandem

GC method:

Sample ID: JD606RAC

Chromatogram filename:

G:\Julia\cyclisations\14112006\JD606RAC-1.dat

7584 o
2%
=N
g o

o} (o8
6,243 + %g
i) M Eoorpu
! cis-5a
\
4,906 e o
HO Zooru
trans-5a
(mVolt)
3,568 \
2,231
U W
2
0,894 T T T T T T >
0,0 6,0 11,999 (min) 17,999 23,999 29,998

Peak Number Retention Time Areca Area % Peak Type

(#) (min) (.1*uV*sec) (%)

1 26.052 513639 49.034 Fused

2 26.842 533868 50.966 Fused

1047507
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Title Purified trans-5a

Method filename: G:\Julia\cyclisations\14112006\Rntandem.mth
Method name: Rn tandem

GC method:

Sample ID: jd606f0

Chromatogram filename: G:\Julia\cyclisations\14112006\jd606£0-2.dat

20,12 5 %
N
kL
16,12+
12,124
(mVolt)
8,12
€
) S
o |
4,12 i )
[ trace of cis-5a
) ™|
" \
bewd T T L} A~ A5
0,12 T I I T I T T >
0,0 5,6 11,199 (min) 16,799 22,399 27,998
Peak Number Retention Time Areca Area % Peak Type USP R
(#) (min) (.1*uV*sec) (%) (R)
1 14.697 147844 7.158 Resolved
2 15.268 1504662 72.850 Resolved
3 26.160 199836 9.675 Fused
4 26.173 213089 10.317 Fused

2065431
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Title Purified cis-5a

Method filename:
Method name:
GC method:
Sample ID:

G:\Julia\cyclisations\14112006\Rntandem.mth
Rn tandem

jd60611

Chromatogram filename: G:\Julia\cyclisations\14112006\jd606f1-1.dat

43,62
62 5 2
o‘\
34,67 -
25,72
(mVolt)
16,774
\N
<+
®
7,82 -3
|
\ |
|
B \\‘MN\MK-AAM~?‘*_g‘~A4*‘W‘AV~k‘4, J Tk
-1,13 \ \ \ \ \ >
0,0 56 11,199  (min) 16,799 22,399 27,998
Peak Number Retention Time Area Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 26.052 5986406 90.521 Manual integ.
2 26.842 626894 9.479 Manual integ.

6613300
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Title Racemic mixture

Method filename:
Method name:

GC method:

Sample ID:
Chromatogram filename:

G:\Julia\cyclisations\14112006\Rntandem.mth
Rn tandem

jd608 )
G:\Julia\cyclisations\14112006\jd608 -1.dat

HO i
CoOotBu -
50,65 5 m cis-5b PO
v g
=5
S Al
. -
40,24
cn A
N
— N
s
= N
29,83 HO £
COOtBu
trans-5b
(mVolt)
19,411 I
9,0
| |
NN . L s i LA
-1,41 \ \ \ \ \
0,0 3,6 7,199 (mnin) 10,799 14,399
Peak Number Retention Time Area Area % Peak Type
(#) (min) (.1*uV*sec) (%)
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Title

Method filename:
Method name:

GC method:
Sample ID:

Chromatogram filename:

Purified trans-5b

Rn tandem

jd608f1

G:\Julia\cyclisations\14112006\jd608f1-2.dat

G:\Julia\cyclisations\14112006\Rntandem.mth

1084 5
86,0
o
L
Log]
3
[
63,61
(mVolt)
41,2+
o
<
3
18,8 :
e 1\ o _
-3,7 ‘ T \ T >
0,0 56 11,199  (min) 16,799 22,399 27,998
Peak Number Retention Time Area Area % Peak Type
(#) (min) (.1*uV#*sec) (%)
1 14.103 903609 7.979 Resolved
2 14.332 5087830 44.925 Resolved
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Title Purified cis-5b

Method filename: G:\Julia\cyclisations\14112006\Rntandem.mth
Method name: Rn tandem

GC method:

Sample ID: jd608f2

Chromatogram filename: G:\Julia\cyclisations\14112006\jd608{2-1.dat

50,65 m
.65 4 g
o
o
o]
40,24
HO £
COO0tBu
2083 - cis-5b
(mVolt)
19,41
9.0 -
©
<o
\ —
\ | \
~ \’/\J\—"\’\\ — e e A/\ R A
-1.41 T T I \ T I T I >
0,0 3,6 7,199 (min) 10,799 14,399 17,998
Peak Number Retention Time Areca Area % Peak Type USP R
(#) (min) (.1*uV*sec) (%) (R)
1 15.762 4121798 98.475 Resolved
2 16.815 63836 1,525 Manual integ.
4185633

Warning Chromatogram has been subjected to manual integration.
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Title Racemic mixture

Method filename:
Method name:
GC method:
Sample ID:

Chromatogram filename:

6121, |

G:\Julia\cyclisations\14112006\Rntandem.mth
Rn tandem

JD607RAC
G:\Julia\cyclisations\14112006\JD607RAC-1.dat

o
(<o
oF
ar
48,65
36,08 -
(mVolt)
23,52
10,96 -
| ] J‘{L\/\U‘\M’\A\ﬁ/%/\ -
-1,61 T T T T T >
0,0 6,0 11,999 (min) 17,999 23,999 29,998
Peak Number Retention Time Areca Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 9.308 2957573 34.285 Fused
2 9.445 3098481 35.919 Fused
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Title Purified cis-5¢

Method filename:

Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations\14112006\Rntandem.mth

Rn tandem

id607f1

G:\Julia\cyclisations\14112006\jd607f1-1.dat

156,1 M
A a g
o]
&
123,77
91,2 1
(mVolt)
58.8
v
(=3
(=}
=
[
26,3
I
|
" J UL
-6,1 \ \ w \ \ \ >
0,0 2.2 4,399 (min) 6,599 8,799 10,998
Peak Number Retention Time Areca Area % Peak Type USP R
(#) (min) (.1*uV*sec) (%) (R)
1 9.642 8674176 82.344 Fused
2 10.005 1859950 17.656 Fused
10534130
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table 2, entry 5

000

29620 g.mol-1
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Title Racemic mixture

Method filename:
Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations\16032008\Rntandem.mth

Rn tandem

iso170
2sjd107-1rac (# 8)
gsjd107-1rac-3.dat

26,96 o
) ©~
o
21,56+ Ny
B » 53
HO = -
cisBd COOMBU g ‘
[
16,16
(mVolt)
10,76 4
5,371 \
\
\‘u‘”m\le
\JVU\'L«N\_“W )
LA i TS S - ‘/\\v—/"\__,\,—f\"’\
-0,03 \ I I \ I \ \ I >
0,0 8,0 15,999  (min) 23,999 31,999 39,998
Peak Number Retention Time Area Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 24.837 2460514 49 639 Manual integ.
2 25.737 2496293 50.361 Manual integ.
4956807
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Title Purified cis-5d

Method filename:
Method name:
GC method:
Sample ID:

G:\Julia\cyclisations\16032008\Rntandem.mth

Rn tandem
is0170
gsjd107-2p2 (# 15)

Chromatogram filename: gsjd107-2p2-1.dat

24,81
0l A &
o]
¥
q
19,83
O
14,84 HO
; COOtBu
cisod
(mVolt)
9,86
488 - ©
j=}
~
v
\ (o'}
\ [
N I
L | AV
-0.1 \ \ I \ I I >
0,0 8,0 15,999 (min) 23,999 31,999 39,998
Peak Number Retention Time Areca Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 24 .847 3103676 97.383 Manual integ.
2 25.703 83410 2.617 Manual integ.
3187086
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Title Purified cis-5e

Method filename: G:\Julia\cyclisations\01082007\Rntandem.mth
Method name: Rn tandem

GC method:

Sample ID: jd721

Chromatogram filename: G:\Julia\cyclisations\01082007\jd721-1.dat

hal
2684 i
0 g
-
2,332+
1,983 +
(mVolt)
1,635
) ;
o
1,286 - * ",
| %
MMW% I
TR vy rtambt s ‘ h
W
0,938 T I I T I \ \ >
0,0 10,45 20,901 (min) 31,351 41,801 52,252
Peak Number Retention Time Areca Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 48 .532 14291 3.839 Manual integ.
2 49.755 414513 96.667 Manual integ.
428804
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Title Racemic mixture

Method filename:
Method name:
GC method:
Sample ID:

Chromatogram filename:

G:\Julia\cyclisations\01082007\Rntandem.mth

Rn tandem
iso165
jdsc041£2 (# 30)
jdsc04£2-7.dat

5,786
,786 o €h
\O 0
@“sf
47741 o S
HO =
3,762 cis-he COOBU
(mVolt)
2,754
1,738
\ML
! |
M,/*—\
0,726 \ I T \ \ T >
0,0 12,0 23,999  (min) 35,999 47,999 59,998
Peak Number Retention Time Area Area % Peak Type
(#) (min) (.1*uV*sec) (%)
1 48.648 1174794 50.014 Manual integ.
2 49 . 835 1174132 49 .986 Manual integ.
2348926
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