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20000000000000(3.95¢)0000000000000000000000
OO0ONMRODOOODOOO2,5,5,7,7000000002,3,5,6,700000000s00
00001000000 0000000000000000000061.3000000
0Do0o00o0
HO NMR (CDCls, & , ppm): 1.27 (s, CHs, H9, 3H); 1.31 (s, CHs, H11, 6H); 1.33 (s
, CHy, H10, 6H); 1.95 (s, CH,, H6, 2H),; 2.6202.79 (m, CH, OO O CH, H2 0 OO
H3, 2H); 3.280 3.37 (m, CH,, H3, 1H); 7.15 (s, Ar, H4, 1H); 7.51 (s, Ar, H8, 1H
)
13cO NMR (CDCl;, & , ppm): 16.34 (CHy, C9, 1C); 31.28, 31.30 (CHs, C10, 2C); 31.
50, 31.55 (CHs, C11, 2C); 34.73 (CH,, C3, 1C); 41.86 (C, C7, 1C); 42.38 (CH, C2,
1C); 42.52 (C, C5, 1C); 56.44 (CH,, C6, 1C); 117.87 (Ar, C8, 1C); 120.22 (Ar, C
4, 1C); 135.67 (Ar, C8a, 1C); 151.69 (Ar, C7a, 1C); 152.91 (Ar, C3a, 1C); 159.99
(Ar, Cda, 1C); 208.96 (C=0, C1, 1C)
Dooooao
2,5,5,7,70 0 0 000001,2,3,5,6,700000000s00000001000000
O
0Doooo0oOo@sml)00O0O0O02,5,5,7,7000000002,3,5,6,700000000s
00000001000 (2.70 g)(11.1 mmol)0 0 0 O O O NaBH, (0.46 g)(0 0O O D009
80 011.9 mmol)D 0000000 O0C0OODOCODOCOOOOOOOODOOOD180000
00000000000 @E@mM)IODDO0ODODO0OODOOOOODDONONDDOONDOOOOGO
0000000 nD)IDO0OD@sSmMODD0DDD200000000000000(20
m)DOOOOOD0OO0OD0100 NH,CIOO O (2 x 20 ml)D 000 ONa,S0, 0000000
0000000000000 O000O000000(.549g)00000093.700000
OONMROODOOODOO2,5,5,7,7000000001,2,3,5,6,700000000s000
00001000000 00000002000000000cC1000 c20000000
00000000 D0DADDODOBIDOCOODDOCO20000000000000000000G0""
HONMRO OO OOOODOOODOOOADOBOIDOG004000 000
Dooooao
"HO NMR (CDCly, & , ppm): 1.17 (d, CHy, H9, 3H, J=6.85, 0O O B); 1.27 (d, CH,,
H9, 3H, J=6.85, O OO A); 1.31 (s, CHy, HI0 O OO H1l1, 124, OO O A ODOO B
); 1.48 (d, OH, 1H, J=6.85, 0O O A); 1.80 (d, OH, 1H, J=6.85, 0O O B); 1.93
(s, CH,, H6, 2H, OO O A DODOO B); 2.1703.13 (m, CH OO O CH,, H2 0O O H3,
34, OO0 ADOOO B); 4.69 (t, CH, H1, 1H, J=7.24, OO O A); 4.95 (t, CH, H1
, 1H, J=8.57, 0O O B); 6.95 (s, Ar, H4, 1H, OO O A); 6.97 (s, Ar, H4, 1H, O
00 B); 7.14 (s, Ar, H8, 1H, 0O O A); 7.17 (s, Ar, H8, 1H, 0O O B).
'3cO NMR (CDCl;, & , ppm): 13.88 (CHy, C9, 1C, OO O B); 17.87 (CH,, C9, 1C, O
00O A); 31.58, 31.65, 31.69, 31.75 (CHy, C10 O OO C11, 4C, 0O O A OOO B)
: 37.640 37.75 (CH,, C3, 1C); 39.62 (CH, C2, 1C, OO O B); 42.110 42.16 (C, C5
00O €7, 2c, 000 ADOOO B); 45.99 (CH, C2, 1C, O OO A); 56.89 (CH,, C6,

TOoO 00O ooogao
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1C); 77.51 (CO OH, C1, 1C, OO O B); 82.78 (COOH, C1, 1C, O O O A); 117.80,
118.62, 118.80 (Ar, C4 O OO C8, 2C, O OO ADOOO B); 140.680 152.10 (Ar, C3
a, Cd4a, C7a, C8a)

Oooooao

1,1,3,3,60 0 00 00001,2,3,500000000s000000O00O00=O
oooogoggoeombh)boononoe2,5,5,7,7000000002,3,5,6, 7000000000
s0 0000001000 (24.36 g)(100.5 mmol)0 OO 0O O O NaBH,(4.06 g)(D O O0ODO
gogoogil1o5.2mmol) D0 00O0OODOOODOOON ODODOODDODODODDODOODODOOOOGOA4O
goooogogoooooooood¢Gmn)h)ooooooogogoooooooooobooDoDoDoOao
Oooooooooo@oomph)ooo@OmM)OO0OOO200000000000O
oodGom)DOOOOO0OO0DO0DOOI0ONH,CIDDODDO (2 x 30 HOOOOONa,SO,O00T
0o000o0ooUOoooU0ooUp0000OOO0OD0ODOO1I000(L.89 g)(DOO0ODODOO8.
5009.8 mmol)D 000080 ODDODONDDODODODODO0O00000O0OODOOOS80O
I I - I I I A I A B A W A W B A W A N A W W A A W A R W N AR |

00000000000 0000D0000p0 0000000001000 (0.20 g)(0 0O

O00098.5001.0mmol)D 0000800000000 ODO00D16000000000

000000000 O0O0NaHCO, 00000 (GO M) DDOODODDO0DO000DOOO0ODNaHCO,
00000 x 50m) D000 x 50m)00000Na,S0, 00000000000
00000000000 0000O00000(20.89 g)0O0O0O00091.80000000

O0O0O0O0O0O0OO0OONMROOOOODODD1,1,3,3,6000000001,2,3,5000000

O0s00000C0O0O0D0O0OO0O0O0O00

oooo0oo

"HO NMR (CDCls;, & , ppm): 1.38 (s, CHs, H9 e H10, 12H); 2.00 (s, CH,, H2, 2H); 2
.18 (bs, CHy, H11, 3H); 3.30 (s, CH,, H5, 2H); 6.51 (s, CH, H7, 1H); 7.06 (s, Ar
, H8, 1H); 7.18 (s, Ar, H4, 1H)
'$CO NMR (CDClsy, & , ppm): 16.81 (CHs, C11, 1C); 31.77 (CHs, C9 e C10, 4C); 42.0
8, 42.16 (C, C1 e C3, 2C); 42.28 (CH,, C5, 1C); 57.04 (CH,, C2, 1C); 113.61 (Ar,
c8, 1C); 117.55 (Ar, C4, 1C); 127.13 (CH, C7, 1C); 142.28 (Ar, C4a, 1C); 145.00
, 145.26 (Ar 0 OO C=, Cra OO O C6, 2C); 146.88 (Ar, C3a, 1C); 149.47 (Ar, C8
a, 1C)
oooooao
Ooooooooo2,5,5,7, 700 000000O01,5,6,700000000sO000O0O0OOAO
10o0o0)oooao
O2.5MBuLiDOOODODOO0OOOO(@.8ml) (000000 O22.0mmo) 00O OCOOO
ooo(ds m)oo1,1,3,3,6000000001,2,3,500000000s000000 (4
99 g)2.ommo) D00 UJCOUODOUDUOCOODODUOUODODODUUOOODUUODOUOUOODOOO
0ooo DIHDNMRDDU]I]DDDDDDDDDDDDDDDDDDTHF(BOmI)EIEI
O0000D0(1.51 g)(Fluka 990 011.6 nmol)D D OO OODODODODODOOOD
000000000000 oeeO0000000C0000O0O0OO0OO0OOOO
O
0

O

O

0000000000000 O000O00O0((om)00O0ODO0ONODODOO
00000000 (Om)D2000000000000000000000
O (racOmeso = 20:80)0 0 0000000000000 11000000
00000000000(G.67¢) 0000000000000 (20 ml)O
0000000000000 O000O000O000O00000000000
(0.53 9)UODDOODOONMROODOOODOrac00O0DO0O0O0DOOO(2,5,5,7,700
0o01,5,6,70 00 00000s00000001000)00000000000O0
D10 mIDO0O00O002000000002000000000(2.27¢g) 000000
OO0OONMROCOODOCOODOOODOOODOOO(2,5,5,7,7000000001,5,6
00000s00O000001000)0000 (racdmeso = 10:90)0 00000
0000000000000(.12¢)000000000000000000O0

oo ooooooQgogooo
OoDoooooooooodg
Oo0ooocooooooogdg
Oo0oooooooooodg

OOoo0oood
OooooooQgodg
O0Ooo0oooao
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57.00 00000
oooood
ract O O

'HO NMR (CDCls, & , ppm): O 0.23 (s, SiO CHy, 6H); 1.32 (s, CHy, H11l, 12H); 1.37
, 1.38 (s, CHy, H10, 12H); 1.97 (s, CH,, H6, 4H); 2.19 (bs, CHy, H9, 6H); 3.62 (

s, CH, Hl1, 2H); 6.58 (s, CH, H3, 2H); 7.10 (s, Ar, H4, 2H); 7.27 (s, Ar, H8, 2H)

3CO NMR (coCl;, & , ppm): O5.52 (SiO CH;, 2C); 17.90 (CH;, C9, 2C); 31.68, 31.

80, 31.98 (CH;, Cl10 e Cl1l1, 8C); 42.06, 42.13 (C, C5 e C7, 4C); 46.69 (CH, C1, 2C

); 57.13 (CH,, C6, 2C); 113.60 (Ar, C4, 2C); 117.15 (Ar, C8, 2C); 126.69 (CH, C3
, 2C); 143.78 (Ar, C8a, 2C); 144.40 (Ar, C3a, 2C); 146.19 (C=, C2, 2C); 146.35 (

Ar, C7a, 2C); 148.63 (Ar, Cda, 2C)

ooooodod

mesol O O

YHO NMR (coCl;, & , ppm): 0 0.29, 00.16 (s, SidCH;, 6H); 1.28, 1.30 (s, CH;, H

11, 12H); 1.32, 1.33 (s, CHy, H10, 12H); 1.93 (s, CH,, H6, 4H); 2.16 (bs, CH;, H

9, 6H); 3.51 (s, CH, H1, 2H); 6.57 (s, CH, H3, 2H); 7.06 (s, Ar, H4, 2H); 7.08 (

s, Ar, H8, 2H)

3CO NMR (coCl;, & , ppm): O05.04, O4.67 (SiO0 CHy, 2C); 17.83 (CH;, C9, 2C); 31
.70, 31.79, 31.96 (CH;, Cl10 e Cl1l1, 8C); 42.05, 42.12 (C, C5 e C7, 4C); 46.55 (CH
, Cl1, 2C); 57.10 (CH,, C6, 2C); 113.59 (Ar, C4, 2C); 117.29 (Ar, C8, 2C); 126.59
(CH, C3, 2C); 143.88 (Ar, C8a, 2C); 144.27 (Ar, C3a, 2C); 146.33 (C=, C2, 2C);

146.53 (Ar, C7a, 2C); 148.62 (Ar, C4a, 20C)

oooood

Me,Si[20Med5,6(0 0000000000000 0O0)IO0O0O0OO],2zrCl, [A1]O0 OO

dl.5 MmMeLiOODOODODOOOO @39 m)(OOODOOOO2.1 mmo) OO O0OGOAO

ooodomhoOOOOracObDDODDODDODODOODO(2,5,5,7, 70000 0000O01,5,6,70

0000O000s00000001000)0000(0.53 g)(1.0mmol)D0OO0ODOOOON
oooooooooooesoobDDoDDoODOoOO0OD0 DODODDODDODDODDODODOOOOOCOmMhooOo 2z
rcl, (0.25 g)(J00O0OODO1.1mmol)DDO0OODDO0DDODDOOOOODODDDOODN

0000020000000 00ONMRODODODODOOOO (racO meso = 95:5)0 0000

OO0OOracOODODOOOOOOOOOO

oooooao

racl O O

"HO NMR (CDCls, & , ppm): 1.22, 1.31 (s, CHs, H11, 12H); 1.28 (s, SiO CH;, 6H);

1.33, 1.42 (s, CHy, H10, 12H); 1.90 (d, CH,, H6, 4H, J=0.78); 2.19 (s, CH;, H9,

6H); 6.70 (s, CH, H3, 2H); 7.22 (s, Ar, H4, 2H, J=0.78); 7.28 (s, Ar, H8, 2H, J=

0.78)

'SCO NMR (CD,Cl,, & , ppm): 2.86 (Sil CHy, 2C); 18.39 (CH;, C9, 2C); 31.41 (CHs,
c11, 2C); 31.63, 31.64 (CH;, Cl10 e Cl1, 4C); 33.43 (CH;, C10, 2C); 41.72, 41.75
(C, C5 e C7, 4C); 57.50 (CH,, C6, 2C); 81.77 (Ar, Cl1l, 2C); 117.77 (Ar, C8, 2C);
118.40 (Ar, C4, 2C); 121.37 (Ar, C3, 2C); 127.21 (Ar, C8a, 2C); 133.44 (Ar, C3a
, 2C); 134.64 (Ar, C2, 2C); 152.15 (Ar, C7a, 2C); 155.45 (Ar, Cda, 2C).

ogoooodd

oooad

Me,Si[20Med 5,6(0 0000000000000 D)I00ODO],ZrCl, [A1]JOO0DOOD

ooooodd

02.5 MBuLioO(G.omDH(OOOOooooi12.6e mmol)DODOOODO 0O MDHODDODDODOODO

ooooooog2,5,5,7, 7000 000001,5,6,700000000s00D000DODDO1

000)0DOOD (3.2 g)(0 D 20826/930 MW = 508.86, 6.3 mmol)D 0 DO ODO00OOD

0o0oo0o0ooooo3oooooooooooooooDoDooao 40 mi)o O zrCl, (1.5
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0¢) 0000000000 DODDDODODONONDOOODDNONDDODO1800000000°%M
ONMRO OO OOODODO (racOmeso = 60:40)0 0000000000000 00000O
O000(3.6¢)00000000O0O0O0@@GOONNIDIOODCODONDNDOODCODODDDDOD

00O Me,Si[20Me05,6(0 0000000000 0)00000O0]7,2rCl, (racd meso = 61:
3)00000000(.41 ¢) 0000000000000 0000O0O00O0(S0 n)OO
00000000000 racOMe,Si[20Me05,6(0 0000000000 0)00000]
ZrCl, (160 mg) 000D ODO0O0DOO0OD0061.2000000rac0 0000000000

N

0O
oooooao

0o0o00O

0ooooO

00000 @.v.) 0000000000000 (THNOD13500000000
00000000000 0000D000000O000000O0000O0WATERS 150 ¢O O
ooooO

00003 x SHODEX AT 806 MS; 1 x SHODEX UT 807; 1 x SHODEX ATO 60O
000D01,2,40000000000(00.0250 2,6000tertd 00004000000
00000000 )0

000O00.601 mi/0 ;

000013500

0 OO O INFRARED AT A O 3.5p m;

O0O0O0OPSOOOODODDOOODOODOODOO

oooo0oao

oooo (T,) 00000000O00000DSCO70000000000(D.S.C.) OO
00000000000 0000D000000O0000000000000O0 (5010 ng)d
00000000000 00001000001800 0000000000 018000500
0000000000 000000000001000002000000002000200
000000100000 0000000000000018000000200000000
200 000000000000000000(T,)00000000000000000
O0(AH)ODODODO
Orac000000D0O00@OODO00400000000000)0000000000
OD0[AD2]0000005,786,4320 0000000 0rac0 00000000 QO0ODODO
04, 5000000000)00000000D0O000([AD3]00000OS5,830,8210 0
ooooooao

Ooooo0oao

00000000000 D0O00O0O0O00n
100000000

0000000000000 00O0O00OMADOOODOOOCOOAI/Zr00D1000000
00000000000 D000C0D0O0D000O0D0O00O00O0O0O0O0O0O0OOO0O0ONooOoaO
1000 0000000000000 0000055 rpn0000010000000000
OO0O0O0O00900glI000CODNONDNDN0NODNDNDNDN0NODNONDNDOOODNONDNDOOO(F
RC)ODDOD4.250000000000000000000000000000O0O0001
.5 barg N,0 7000100001000 00 0AI(IOBu); (TIBA)O6 mmol0 000000
01 MIJOODDODOOODODOOOOOODOOODODO030001350 g0 0000000000
0000000000300 0000000010000000000000000000
0000000000000 0C0OO0O00O0OCOO0O0DO0OOO0O0DNDOOoOoOoOoooool
00000000000 D000C0D0O0D000O0D0O00O00O0O0O0O0O0O0OOO0O0ONooOoaO
20bar0g0 000000000000 DOD0O0D010000000010000000007
0000000000000 0D0O0OO0ODDND0OOO0ONDNDOD0OOONONONOoOoOoOooooao
O00O0D000.5bar0g0 0000000010000 00C0O0O0000OOO0O00O0D0O0O0O
00000000000 0000D0O00000D00000O0D00007000000000
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Ooo0oonoao

oooao

[ =g | met. [mmol|AVZr | T [Bsm|m =] F # [LV. [T,0D] AL | M, |[My/M,
[

: (mg) | Al oclw| g | ¥ laug| °c |y

[ (gmet*h)

[ 1 A-1(3) | 4421 990 |50] 60 | 110 37 1.991 973 | 27 (715600, 2.4
E 2 A-1(3) | 442 1 990 [70| 60 | 310 103 (1.44]| 927 | 27 1356300{ 2.1
[ 3 A-1(3) | 442 | 990 |80 | 60 | 144 48 1.231 925 | 26 244 600| 2.2
E 4% | A-2(4) | 629 | 990 |70 60 | 50 12.5 10.81102.3.] 28 [152 500 2.5
[ 5% |A-3(7.4)| 13.6 | 1060 |70 | 120|244 | 16.5 [0.95| 91.5 [29.5(177900| 2.2
TR RER

[

[

O

n.a. = AEFHEE
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