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Hlustrative Pd(II)-Mediéted Hydroxycyclisation-carbonylatidn—lactonisation

o _ H

O

The following procedure is fepresentative" of the pa]ladium. catalysed -

hydroxycyclisation-carbonylation-lactonisation sequence.

NaOAc (3eq) and CuClz/(3eq) were added to a dry 3-necked flask cqntaining ~10mL
glacial acetic acid. The solution_Was stirred until the solids di.ssolved, and then the
unsaturated diol (leci) was added as an acetic acid solution. The flask was purged

_ several times with »niitrogen after whicﬁ carbon monbxide waé addéd frém an a&ached
bailoon, and the syétem flushed several vtimes with t‘his gas. A catalytic amount of
PdCl, (0.1eq) was then added, and sﬁrrin’g continued under these conditions. After
refilling the balloon ;Nith'CO, the reaction mixture was stirred overnight at room
température. Generally this resulted in a change in cololxr' from bfightv green t.o a dull
browﬁ. Th'e CO atmosphere was removed, and ~50mL H,0 was added whic_:h caused -
the solution to turn black. This solufion was thén neutralized with solid NaHCO; and
extracted with EtQAc. Removal of the solvent provided the crude bicyclic lacfones,
whiéh were purified and separated By flash chromatography (SiO,, 20% ‘
ethy]acetvate/hexane) sometimes followed by further chromatography (Sit)é, 10%
ethylacetate/hexane) if neéessary for diastereomer A's‘eparation. - Yields for the
conversion of enediols to biéy_c]ic lactones were generally very good (> 80% isolatgd

yields).
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Characterisation of Compounds 8, 1'1, 12, 16,17, 20 and 23

Compound 8 : mp 66-67° (trans). Calc. for CoH120s : C, 54.00 ; H, 6.04. Found C,

5412 ; H, 6.23. HREIMS (M-HOACc) : C/HsO; requires 140.0473. Found : 140.0474.

H
AcO—~ O
\ 0
H o]
H
& (ppm) | multiplicity | J(Hz) - P C .
5.1 app.t 4.7 | 1753
4.81 | dddd 52,47,18,04 170.7
4.36 ddddd 9.7,6.0,5.6,3.2,04 842
422 |dd 11.9,3.2 78.5
4.04 dd 11.9,6.0 ' 76.4
2.73 dd 18.7,5.2 65.2
2.68 dd 18.7,1.8 36.6
2.40 ddd 14.7,5.6,0.4 35.1
2.07 s | 20.8
1.91 ddd 14.7,9.7, 5.1
H
ACO_/&
- o)
H (O
. -H
[ 5 (ppm) [ multiplicity T (Hz) ~TC
5.01 ddd 6.7,4.2, 1.6 | 1749
1461 ddd 45,42,138 L1709
427  |m 83.9
4.22 dd 12.0,3.2 | 1794
4.05 dd 12.0, 5.9 - 78.0
2.76 dd 18.2,1.8 ‘ 655
2.70 dd 182,45 - 36.5
2.43 ddd 14.4,82,6.7 | 347
209  |ddd 144,64,16 | - 20.7
2.07 S

®
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Compound 11 : Calc. for C14H;404 : C,,67773 ; H, 6.50. Found C, 67.95 ; H, 6.48.
HREIMS : C14H;604 requires 248.1049. Found : 248.1048.

H
BnO o
\\\ O
H (0]
H
8 (ppm) | multiplicity J (Hz) PC
7.35/7.38 | m (SH) . 176.1
5.09 5t - 47 138.2
4.82 ddd 53,4.7,22 128.5
451 s (2H) . 127.8
432 m - X 127.7
3.60 dd 10.5,3.2 . 84.7
3.46 dd 10.5, 5.0 , 78.5
2.72 dd ~ 18.6, 4.7 : 77.9
2.67 dd . 18.6, 1.5 { 735
2.33 dd - 114.0,5.8 _ - 71.5
2.04 dd 14.3,9.2, 5.3 : '36.7
» 34.9
B H
BnO—, O A
H (0]
H
& (ppm) | multiplicity . JHz) PC
734/7.28 | m (SH) \ . 175.2
5.00 ddd 6.8,46,18 K 137.8
4.59 ddd 6.6,4.6,1.6 | 128.4
457 |d 11.6 , - 127.9
4.51 d | 11.6 - 127.8
422 m I - 84.1
3.50 dd 102,62 79.3
13.49 dd . 10.2,4.6 - 79.1
2.76 -dd , 18.4, 1.6 73.5
2.70 dd 18.4,4.9 , 72.2
239 ddd 114.6,79,6.8 ' 36.5
2.04 ddd 14.6,6.6,1.8 35.2
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Compound 12 : HREIMS (M-H;0) : C;HgO, requiréé 140.0473. Found : 140.0473.

HO—~ P
\ o
H* o}
H
5 (ppm) | multiplicity | =~ J(Hz) ' BC
5.10 br.t . 146 ' : 175.3
480 | brt - 1 84.8
426 m , 79.0
3.80 dd 12.0, 3.0 N 78.4
3.69 dd 12.0,3.4 633
2.72 dd 18.6, 4.6 - 36.7
2.67 - dd 18.6,1.5 - 33.8
_ L
Ho—,m 4
o) o
H - (o]
H .
8 (ppm) | multiplicity J (Hz) - - PC
5.02 ddd 6.4 o S 175.6
4.58 m - o : : : 84.4
4.14 m ' 80.72
3.56 dd 11.9,64 - ! 79.0
3.52 dd 119,7.6 I 64.5
2.70 deH) . [3.6 - 36.4
230 dd 11,52 0 - 34.0
2.04 dd 141,50
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H O ‘
N NN o
‘ v o)

13C

175.1

. 98.6

80.9

79.52

- 428

36.6

35.1

31.5

8 (ppm) | multiplicity J (Hz)
4.16 dd 438, 1.8
3.89 m 1
2.69 dd’ 18.6,5.0
2.68 dd 186,19
1.95 dd 13.8,8.7
2.19 dd 13.8,6.7
1 L75 ddd (2H) 7.5
1.25/1.53 | m (10H)
0.99 t 7.4 -
0.86 t 7.1

29.0

283

253

22.4

13.9

- 8.1

. . ) i 3
Compound 14 : HREIMS : C14H2405 requires 240.1725. Found : 240.1737. : @
H
O
S - >0
H o]
8 (ppm) | multiplicity - J (Hz) P C
4.42 d 6.5 - 1758
4.05 dddd 10.5,8.2, 4.5, 4.4 97.3
2.76 dd 18.8,6.5 80.4
2.61 dt 18.8, 1. 78.6
232 dd 13.4,4.5 42.6
1.54 dd 13.4, 10.5 373
1.71/1.86 | m (2H) - ' 34.7
1.26/1.64 | m (10H) 31.7
1.00 t 174 29.7
0.86 t 7.1 29.3
25.9
22.6
10.0
8.7
H
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Compounds 16 and 17 : Calc. for> Ci3HgoOs (for acetate) : C, 6“0.9'2:; H, 7.87. Found C,
60.70 ; H, 8.14. HREIMS (M-CH,0H): C;0H,505 requires 183.1021. Found : 183.1016.

' H
H.O \ O o . 16
> o}

5 (ppm) | multiplicity ] (Hz) e
4.44 dd 4.1,1.5 175.2
3.52 d 11.4 98.0
3.43 d 114 87.9
2.70 dd 18.2,4.1. 82.0
2.65 dd 18.2,2.0 67.1
2.27 d 144 40.8
2.09 d 14.4 - 37.6
1.70/1.80 | br.s 29.8
1.78 quintet {76 294
171 quintet 7.6 8.6
159 dq (2H) 74,12 83
1.00 t 74
0.85 t 7.6

Cw
HO—, ° o 17
o] g

§ (ppm) | multiplicity J(Hz) Bc
4.40 dd 48 12 175.1
3.52 d 123 . 97.6
3.47 d 11.6 87.1
2.71 dd 18.3,4.8 81.3
2.64 dd 18.3,1.2 67.0
2.35 d 14.6 41.7
1.94 d 146 374
1.50/1.85 | m (5H) ° 30.1
1.01 t 7.4 29.0
0:88 t 7.4 8.5

- 8.2
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l/‘

20)

. Compound 20 : HREIMS : C1;H,s0; requires 210.1255. Found : 210.1263.

q
— 0O
. o
o .

d (ppm) | multiplicity J(Hz) B¢

5.66/5774 |m(1H) - 175.4

15.10/5.19 |m(2H) - ‘ 141 .4

14.28 t 132, - 1134

2.69 d 20 ' ‘ 973

2.68 d 20 86.9

) 2.26 d 14 ] 80.2
216 d 14 : 45.8
1.58/1.76 | m(4H) - . 36.8

0.96 t 72 33.4

0.85 t 74 , : o 30.2

' ' 8.4

8.3
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Compound 23 : Calc. for C15H2205 -C,63.81;H, 785 Found C, 63.69 ; H, 831. .
| EtO,C __ 0 H- | . _ .
O (E-enoate)
o - 96 %

& (ppm) | multiplicity J (Hz) cC
6.77 d 157 - , 175.0
5.97 d 15.7 : 166.3
432 t 3.0 o 150.6
4.18 q 7.0 ‘ 119.7
2.70 d 3.0 96.7
2.39 d 14.4 : : " 86.3
2.15 d 1144 80.0
1.75/1.79 { m (4H) : ' ‘ 60.6
1.28 t 7.1 . _ 46.1
0.95 t 74 : ' 39.6
0.85 d 7.4 ; 33:1

- 30.1
142
8.4
8.2
‘H
- 0
EtO,C o (Z-enoate)
o 4%
Partial NMR data
8 (ppm) | multiplicity | J (Hz)
6.07 d 12.6
5.76 d 12.6
2.67 d 49
2.55 d 14.7
2.31 d 14.7
0.96 t 7.6
0.88 t 7.4
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