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SUPPORTING INFORMATION

Applications of 5-endo-trigomnal cyclization: Construction
of compounds relevant to the synthesis of prostaglandins
and methyl epi-jasmonate.

By Mousumi Sannigrahi, Darrin L. Mayhew, and Derrick L. J. Clive*

Chemistry Department, University of Alberta, Edmonton, Alberta,
Canada T6G 2G2

(3R*,58*)-(x)-5-[[[Bis (>1, l-dimethylethyl)lsilylloxyl]-
8- (phenylmethoxy)-1l-octen-6-yn-3-0l (C) and (3R*,5$*)—(i)—'
[Bis(l,l-dimethylethyl)][[5-[[bis(i;l-dimethylethyl)-
silyl]loxy]l-8-(phenylmethoxy)-l-octen-6~-yn-3-ylloxylsilane.
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Imidazole (496.3 mg, 7.29 mmol) and t-BupSiHC1 (0.92 mL, 4.56

mmol) were added consecutively to a stirred solution of 28 (1.043
g, 3.65 mmol) in dry THF (30 mL). After 20 min, water (30 mL) was

- added and the mixture was extracted with EtOAc until extraction
was complete (TLC control, silica, 1:3 EtOAc-hexane). The
combined organic ektracts were washed with brine, dried (MgSO4),
and évaporated. Flash chromatography of the residue over silica
gel (3 x 19 cm), using first 1:19 EtOAc-hexane, and then 1:1
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EtOAc-hexane, gave C (1.124 g, 79%, 91% based on recovered
starting material), the doubly silylated material (91.3 mg, 4%),
and starting material (28) (263.1 mg) as colorless oils. Compound
C had: FTIR (CHpCly cast) 2096, 3450 cm™l; 1H NMR (CDClz, 300
MHz) 6 1.30 (s, 9 H), 1.50 (s, 9 H), 1.92 (t, J = 6.0 Hz, 2 H),
2.76 (4, J = 3.5 Hz, 1 H), 4.16 (s, 1 H), 4.22 (4, J = 2.0 Hz, 2
H), 4.48-4.65 (m, 3 H), 4.80-4.88 (m, 1 H), 5.11 (dt, J = 10.5,
1.8 Hz, 1 H), 5.29 (dt, J=17.5, 1.9 Hz, 1 H), 5.82-5.97 (m, 1
H), 7.20-7.42 (m, 5 H); irradiation at 8 4.22 caused the multiplet
at & 4.84 to collapse to a triplet (J = 5.5 Hz); 13C NMR (CDCls,
50.3 MHz) & 19.5 (s'), 20.1 (s'), 27.2 (g'), 27.6 ('), 45.0 (t'),
57.2 (t'), 65.0 (4'), 70.7 (d'), 71.4 (tf),'81.9 (s'), 86.6 (s'),
114.5 (t'), 127.8 (4'), 128.0 (d'), 128.4 (d'), 137.4‘(5'), 140.3
(d'); exact mass m/z calcd for CigH1903Si (M - CgHi7) 275.1104,
found 275.1105.

The doubly silylated compound had: FTIR (CHxCly cast) 2092
cm-l; 1H NMR (CDCli, 400 MHz) & 0.89-1.10 (m, 36 H), 1.78-1.89 (m,
1 H), 2.04-2.13 (m, 1 H), 4.05 (s, 1 H), 4.15 (s, 1 H), 4.23 (s, 2
H), 4.41-4.49 (m, 1 H), 4.60 (s, 2 H), 4.66-4.72 (m, 1 H), 5.10
(de, J = 10.2, 1.2 Hz, 1 H), 5.18 (dt, J = 17.4, 2.0 Hz, 1 H),
5.79 (ddd, J = 17.0, ll.i, 10.9 Hz, 1'H), 7.25-7.38 (m, 5 H); 13C
NMR- (CDClsy, 50.3 MHz) & 19.7 (s'), 19.9 (s'), 20.0 (s'), 20.2 (s'),
27.3 {g'), 27.4 (q‘), 47.1 ('), 57.3 (t'), 63.6 (d'), 71.3 (t'),
73.9 (d4'), 81.4 (s'), 87.4 (s"), 115.4 (t'), 127.8 (4d'), 128.1
(a'), 128.4 (d'), 137.6 (s'), 140.2 (d'). Anal. Calcd for
C31H54038ip: €, 70.13; H, 10.25. Found: C, 70.03; H, 10.42.

(+)-5-[Bis[(1,1-dimethylethyl)silyl]oxy]-8-(phenyl-

methoxy)-l1-octen-6-yn-3-one (D).

+Bu._ /B #-Bu i o
Si—H SH
— OBH - — OBn
N : A
HO 0
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Molecular sieves (4A, 35 mg) and PCC (106 mg, 0.49 mmol) were
added consecutively to a stirred solution of C (95.4 mg, 0.25
mmol) in dry CHyCly (5 mL). After 6 h, the brown mixture was
filtered through a pad (2 x 2 cm) of silica gel, the desired
compound being eluted with 1:1 EtOAc-hexane (TLC cbntrol, silica,

' 1:4 EtOAc-hexane). Evaporation of the filtrate and flash
chromatography of the residue over silica gel (2 x 17 cm), using
1:9 EtOAc-hexane, gave ketone D (52.9 mg, 56%) as a colorless oil:
FTIR (CH,Cl, cast) 1687, 2102 cm-l; 1H NMR (CD2Clz, 400 MHz) 8 1.00
(s, 9 H), 1.10 (s, 9 H), 2.95 (dd, J = 15.8, 5.8 Hz, 1 H), 3.17
(dd, J = 15.8, 7.3 Hz, 1 H), 4.16 (s, 1 H), 4.20 (d, J = 1.5 Hz, 2
H), 4.46 (s, 2 H), 5.05-5.10 (m, 1 H), 5.90 (dd, J = 10.6, 1.0 Hz,
1 H), 6.25 (44, J:.= 17.7, 1.0 Hz, 1 H), 6.40 (4d, J = 17.7, 10.6
Hz, 1 H), 7.27-7.39 (m, 5 H); 13Cc NMR (CDClz, 50.3 MHz) 6 19.6
(s'), 20.0 (s'), 27.2 (q'), 47.8 ('), 57.2 (£'), 62.3 (4'), 71.3
('), 81.2 (s'), 86.6 (s'), 127.8 (d'), 128.1 (d'), 128.4 (d"),
129.0 (t'), 137.0 (d'), 137.4 (s'), 197.1 (s'); exact mass m/z
calcd for CigHp503Si (M - CgHg) 329.1573, found 329.1571.

Phenylmethyl ‘2-Deoxy—5-0-(2,2—dimethy1propénoy1)—3-0—
(methoxymethyl) -B-p-erythro-pentofuranoside (41P) .

PivO o. JOBn MoMCL DIPEA ~ PiVO: Lo, [OBn
CH,Cla, 90%
-
OH OMOM
408 41p

i-PryNEt (0.12 mL, 0.71 mmol) was added dropwise to a stirred
and cooled (0 °C) solution of alcohol 40P (72.8 mg, 2.63 mmol) in
CH2Cly (5.0 mL). After 15 min, CH30CHCl (0.90 mL, 57.09 mmol,
0.71 mmol) was added dropwise over 5 min, and stirring was
continued for 1 h. The cold bath was removed, stirring was
continued for 12 h, and the mixture was diluted with water (10.0
mlL) and extracted with CHpCly. The combined organic extracts were
washed with brine, dried (MgSO4) and evaporated. Flash
chromatography of the residue over silica gel (3 x 20 cm), using
1:4 EtOAc-hexane, gave 41B (70.4 mg, 90%) as a colorless oil:
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[0]25p = -47.8° (¢ 0.93, MeOH); FTIR (CHyCly cast) 1731 em-l; 1m
NMR (CDyClp, 400 MHz) & 1.21 (s, 9 H),-2.15 (dt, J = 13.5, 5.7 Hz,
1 H,), 2.35 (dad, J = 13.5, 7.0, 1.9 Hz[ 1 H), 3.30 (s, 3 H),
4.10-4.20 (m, 3 H), 4.20-4.25 (m, 1 H), 4.44 (d, J=11.7 Hz, 1
H), 4.60 (s, 2 H), 4.74 (4, J = 11.7 Hz, 1H), 5.27 (4d, J = 5.4,
1.9 Hz, 1 H), 7.20-7.40 (m, 5 H); 13C NMR (CDyCly, 50.3 MHz) § 27.3
(g'), 39.0 (s'), 40.0 (t'), 55.6 (g'), 65.5 (t'), 69.6 (t"), 78.1
(d*), 82.4 (d'), 96.3 (t'), 104.0 (4'), 127.9 (d'), 128.3 (4'),
128.7 {(d'), 138.4 (s'), 178.4 (s'); exact mass (HR electrospray)
m/z calcd for Cig9HygNaOg (M + Na) 375.1784, found 375.1784.
Phenylmethyl 2-Deoxy-5-0-(1l,1-dimethylpropanoyl)-3-0-
(methoxymethyl)-o/f-D-erythro-pentofuranose (42).

PivO 0. .0OBn Hp, Pd-C, 50 psi, PivO 0
EtOH, 92% OH
T
OMOM . OMOM
41p 42

5% PA-C (10 mg) was added to a solution of 41f (535.0 mg,
0.1.519 mmol) in EtOH (95%, 10 mL), and the mixture was shaken in
a Parr bottle under Hy (50 psi) until all the starting material was

_consumed (ca 12 h, TLC control, silica gel, 2:3 EtOAc-hexane, the
apparatus being opened periodically for examination by TLC. The
mixture was filtered through a pad of silica gel (1 x 2 cm), using
EtOAc (50 mL). Evaporation of the filtrate and flash
chromatography of the residue over silica gel (2.0 x 10 cm), using
3:2 EtOAc-hexane, gave 42 (366.3 mg, 92%) as a colorless oil
containing both anomers and small amounts of the open-chain
isomer. These compounds were used directly in the next step.

(2R,35,58)-5-[[(1,1-Dimethylethyl)dimethylsilyl]oxy]-
2-hydroxy—3—(methoxymethoxy)-8-(ph§py1methoxy)—6—octyny1

2;2-Dimethylpropanoate [C(5) epimer of (+)-32].
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oH TBDMSC, Imidazole, HO OTBDMS  og
"/'o /OB“ CH2Cly, 92% P n
vy, — —
th{ \rtL/ ' PivO
OMOM : OMOM
47b (minoi isomer series) C(5) epimer of  (+)-32

Imidazole (14.34 mg, 0.211 mmol) and t-BuMeySiCl (17.5 mg,
0.116 mmol) were added consecutively to a stirred solution of 47b
(42.9 mg, 0.105 mmol) in dry CHyCly (2.5 mL). Stirring was
continued at room temperature for 10 h, at which point all the
starting material had been consumed and the bis-silylated product
began to form. The mixture was diluted with water (5 mL) and
extracted with EtOAc. The combined organic extracts were washed
with water and brine, dried (MgSO4), and evaporated. Flash
chromatography of the residue over silica gel (1.5 x 10.0 cm),
using 1:4 EtOAc-hexane, gave the C(5) epimer of (+)-32 (50.4 mg,
92%) as a colorless oil: [®]25p = -17.6° (c 1.00, MeOH) ; FTIR
(CH2Cly cast) 1730, 3438 cm™l; 1H NMR (CDyClsy, 400 MHz) & 0.14 (s, 3
H), 0.18 (s, 3 H), 0.90 (s, 9 H), 1.20 (s, 9 H), 1.88-1.95 (m, 2
H), 3.15 (d, J=5.0Hz, 1 H), 3.39 (s, 3 H), 3.80-3.86 (m, 2 H),
4.10-4.20 (m, 4 H), 4.59 (s, 2 H), 4.60-4.64 (m, 1 H), 4.71 (AB q,
Avag = 12.0 Hz, J = 6.7 Hz, 2 H), 7.30-7.40 (m, 5 H); 13Cc NMR
(CDoCly, 100.6 MHz) & -4.8 (q'), -4.7 (g'), 18.3 (s'), 25.9 (g'),
27.3 (q'), 39.0 (s'), 41.1 (t'), 56.2 (g'), 57.7 (t'), 59.8 (d'),
65.4 (t'), 71.8 (t'), 72.1 (4'), 79.3 (d'), 81.0 (s'), 88.2 (s"),
98.2 (t'), 128.0 (d4'), 128.3 (d'}), 128.7 Kd'), 138.2 (s'), 178.7
(s'); exact mass (HR electrospray) m/z calcd for CygHggNaO7Si (M +
Na) 545.2911, found 545.2910. |
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