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Synthesis of Oxazolylindolyl Alkaloids via Rhodium Carbenoids
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The oxazolylindole alkaloids pimprinine (1a), pimprinethine (1b)
and WS-30581 A (1c) are readily obtained in two steps by rho-
dium(1I) catalysed reaction of N-Boc-3-diazoacetylindole with the
appropriate nitrile followed by removal of the Boc-group.

The recently described synthesis of pimprinine type al-
kaloids from N-methyl-3-azidoacetylindole using imino-
phosphorane chemistry,’ prompts us to report a com-
plementary approach to the biologically active oxazolyl-
indole alkaloids pimprinine (1a),>”® pimprinethine
(1b),*~%° and WS-30581 A (l¢)’ starting from N-Boc-
3-diazoacetylindole.

R
N

N

N
H

ia R =CHj; pimprinine
1b R = CHoCHj, pimprinethine
1c R =CH,CH,CH; WS-30581A

The starting diazoketone 2 was readily prepared from
N-Boc-3-acetylindole using the diazo-transfer procedure
described by Danheiser.*° Slow addition of a chloroform
solution of the diazoketone to a mixture of rhodium(II)
acetate in acetonitrile at 75°C gave, after chromatogra-
phy, the desired oxazolylindole 3a in 40 % yield, sodium
methoxide deprotection of which gave pimprinine (1a)
(74%) (Scheme). Interestingly, use of boron trifluoride
etherate as catalyst,!12 failed to give any of the oxazole
3a, although use of rhodium(II) trifluoroacetamide!? at
room temperature resulted in a slightly higher yield
(46 %).

Reaction of the diazoketone 2 with propionitrile at 75°C
gave the oxazolylindole 3b (55 %); again rhodium(II) tri-
fluoroacetamide proved to be a more effective catalyst,
and repeating the reaction at room temperature resulted
in an increase in yield to 90 %. Deprotection of 3b gave
pimprinethine (1b) in 78 % yield. Finally, the method
was extended to the preparation of the platelet aggrega-
tion inhibitor WS-30581 A (1¢),” by reaction of the di-
azoketone 2 with butyronitrile (24 % using rhodium(II)
trifluoroacetamide as catalyst) followed by deprotection
(47 %) as shown in the Scheme.

In summary, the above method constitutes a simple route

to the oxazolylindole alkaloids which complements exis-
ting methods.

Light petroleum refers to the fraction boiling at 40—60°C.
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Scheme

2-Methyl-5-{3-(1-tert-butoxycarbonyl)indolylloxazole (3a):

To a stirred solution of MeCN (5 mL) and rhodium(II) trifluoro-
acetamide® (2.2 mg, 1 % mol equiv) at 25°C, was added fert-butyl
3-diazoacetylindole-1-carboxylate (2; 100 mg, 0.35 mmol) dropwise
as a solution in EtOH-free CHCl, (1 mL) over 1 h and the mixture
was stirred for a further 2 h. Concentration in vacuo, followed by
purification by flash chromatography (eluent: EtOAc/light petro-
leum) gave the title compound as a pale brown solid; yield: 48 mg
(46 %); mp 110-112°C.

IR (KBr): v = 1720, 1453, 1371 cm ™ L.

'HNMR (250 MHz, CDCl,): 6 = 1.69 (9H, s), 2.56 (3H, s), 7.24
(1H, s), 7.25-7.38 2H, m), 7.75 (1H, d, /= 7.8 Hz), 7.85 (1 H,
s), 821 (1H, d, J = 7.9 Hz).

I3CNMR (62.5 MHz, CDCl,): § = 14.0, 29.2, 84.3, 109.6, 115.5,
120.1, 122.2, 122.3, 123.3, 125.1, 126.7, 135.6, 145.8 (C-5), 149.3,
160.2 (C-2).

MS (ED): m/z (%) = 299 (MH", 60), 199 (50), 179 (100).

HRMS: mjz calc. for C,,H,;gN,0; + H 299.1396, found MH*
299.1396.

2-Ethyl-5-[3-(tert-butoxycarbonyl)indolyl]oxazole (3b):

To a stirred solution of propionitrile (5mL) and rhodium(II) tri-
fluoroacetamide (2.2 mg, 1% mol equiv) at 25°C, was added 2
(100 mg, 0.35 mmol) dropwise as a solution in EtOH-free CHCI,
(1 mL) over 1 h and the mixture was stirred for a further 2 h. Con-
centration in vacuo, followed by purification by flash chromato-
graphy (eluent: EtOAc/light petroleum) gave the title compound as
a pale brown glassy solid; yield: 100 mg (90 %).

IR (CDCl,): v = 1744, 1451, 1370 cm ~ 1.

'HNMR (250 MHz, CDCl,): 6 =1.42 (3H, t, J = 7.5Hz), 1.70
(9H, s), 290 (2H, q, J = 7.6 Hz), 7.31-7.43 (3H, m), 7.80 (1H,
d,/J=7.1Hz), 786 (1H. s), 8.21 (1 H. d, J = 7.8 Hz).

MS (EI): m/z (%) = 312 (M*, 20), 256 (30), 212 (40), 57 (100).
HRMS: m/z calc. for C,3H,N,0, 312.1474, found 312.1474.
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2-Propyl-5-[3-(1-tert-butoxycarbonyl)indolyljoxazole (3c):

To a stirred solution of butyronitrile (5 mL) and rhodium(II) tri-
fluoroacetamide (12mg, 1% mol equiv) in EtOH-free CHCI,
(5mL) at 25°C, was added 2 (570 mg, 2 mmol) dropwise as a so-
lution in EtOH-free CHCI, (20 mL) over a 2 h period. After stirring
for 12h the mixture was concentrated in vacuo. Purification by
flash chromatography (eluent: CH,Cl,/Et,0) gave the title com-
pound as a pale brown glassy solid; yield: 153 mg (24 %).

IR (CDCL): v=1743, 1451, 1371 cm "~ 1.

'HNMR (250 MHz, CDCL,): 6 = 1.05 3H, t, J = 7.4 Hz), 1.71
(9H, s), 1.80-1.95 (2H, m), 2.82 2H, t, J = 7.4 Hz), 7.31-7.39
(2H, m), 7.74-7.78 (1 H, m), 7.84 (1 H, s), 8.21-8.28 (2 H, m).
MS (EI): m/z (%) = 326 (M ™, 10), 270 (40), 226 (40), 57 (100).
HRMS: m/z calc. for C,4H,,N,0; 326.1630, found 326.1630.

Pimprinine [2-methyl-5-(3-indolyl)oxazole] (1a):

To a stirred solution of 3a (86 mg, 0.29 mmol) in THF (5 mL) under
an N, atmosphere was added NaOMe (30% solution in MeOH
1.5mL, 3 equiv) dropwise. After 15 min the mixture was diluted
with Et,0 (3 mL) and washed with H,0 (2 x 3mL), brine (3 mL),
dried (MgSO,) and concentrated in vacuo. Purification by flash
chromatography (eluent: EtOAc) gave the title compound; yield:
42 mg (74 %); mp 202-203°C (Lit.* mp 204-205°C).

IR (KBr): v = 3426, 1638, 1453, 1023cm ™~ 1.

'"HNMR (400 MHz, CDCL,): 6 =2.53 (3H, s), 7.14 (1H, s),
721-729 (2H, m), 742 (1H, d, J=17.5Hz), 7.50 (1H, d,
J=26Hz),7.82(1H, d, J=7.7Hz).

13CNMR (100 MHz, CDCL,): § = 13.9, 106.0, 111.4, 119.9, 120.0,
120.8, 121.3, 123.0, 124.0, 136.1, 147.2 (C-5), 159.1 (C-2).
HRMS: m/z calc. for C,,H,,N,O0 + H 199.0871, found MH*
199.0871.

Pimprinethine [2-ethyl-5-(3-indolyl)oxazole] (1b):

To stirred solution of 3b (100 mg, 0.32 mmol) in THF (5 mL) under
an N, atmosphere was added NaOMe (30 % solution in MeOH,
1.5mL, 3 equiv) dropwise. After 15 min the mixture was diluted
with Et,O (3 mL) and washed with H,O (2 x 3 mL), brine (3 mL),
dried (MgSO,) and then concentrated in vacuo. Purification by
flash chromatography (eluent: EtOAc) gave the title compound;
yield: 53 mg (78 %); mp 152-154°C (Lit.° mp 161°C).

IR (KBr): v = 3174, 1635, 1444, 1351, 1117 cm ™%,

'HNMR (400 MHz, CDCl,): 6 =1.41 (3H, t, J = 7.6 Hz), 2.87
(2H,q,J=17.6Hz), 714 (1H,s), 7.25(2H, m), 7.42 (1H, m), 7.50
(1H,d,J=26Hz), 7.83 (1H, d, J = 7.7Hz), 8.36 (1 H, br s).
13CNMR (100 MHz, CDCl,): 6 = 11.2, 21.6, 106.1, 111.4, 119.8,
119.9, 120.7, 121.3, 123.0, 124.0, 136.1, 147.0 (C-5), 163.6 (C-2).

MS (EI): m/z (%) =212 (M™*, 100), 197 (30), 142 (40).

HRMS: m/z calc. for C,,H,,N,0 212.0950, found 212.0950.
WS-30581 A [2-propyl-5-(3-indolyl)oxazole] (1c):

To a stirred solution of 3¢ (153 mg, 0.48 mmol) in THF (5mL)
under an N, atmosphere was added NaOMe (30% solution in

MeOH, 2.0 mL, 3 equiv) dropwise. After 15 min the mixture was
diluted with Et,O (3 mL) and washed with H,0O (2 x 3 mL), brine
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(3 mL), dried (MgSO,) and concentrated in vacuo. Purification by
flash chromatography (eluent: EtOAc/light petroleum) gave the title
compound, yield: 52mg (47%);, mp 131-133°C (Lit.” mp
128-130°C).

IR (KBr): v = 3150, 1637, 1617, 1459, 1252 cm 1.

'HNMR (250 MHz, CDCl,): 6 =1.06 3H, t, J = 7.3 Hz), 1.87
(2H, m), 284 2H, t, J=7.3Hz), 7.18 (1H, s), 7.21-7.31 (2H,
m), 743 (1H, dd, J = 1.9, 6.2 Hz), 7.52 (1H, d, J = 2.6 Hz), 7.85
(1H, dd, J=2.7, 6.8 Hz), 8.93 (1H, brs).

3CNMR (62.5 MHz, CDCl,): 13.7, 20.6, 30.1, 105.8, 111.5, 119.6,
119.9, 120.7, 121.6, 122.8, 124.1, 136.2, 147.2 (C-5), 162.7 (C-2).

MS (EI): m/z (%) = 226 (M*, 100), 197 (50), 142 (80).
HRMS: m/z calc. for C;,H,,N,O 226.1106, found 226.1106.
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