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TOTAL SYNTHESES OF (i)-CHANOCLAVINE I AND (%) -DIHYDROSETOCLAVINE
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Abstract: GSyntheses of the title ergot alkaloide § and g were
achieved from the eommon intermediate £s obtained by a eeries of

reactions inmeluding cur synthetic method of 4-alkylindoles.

In the previous three papers,l'2’3 we reported (i} a synthetic method of func-
tionalized 4-alkylindoles such as %, (1i) its transformation into a tricyclic
indole derivative 2, which is expected to be a common intermediate for the synthe-
sis of ergot alkaleids, and (iii} the first synthesis of &,7-secoagroclavine {%)
from % by way of a N-protected ketone derivative 4. 4 is an important compound
for the synthesis of 6,7-secoergoline type of alkaloids and this time, a synthesis
of (%)-chanoclavine ? (3) was carried out as shown in Chart 1.3+8

0

4
u
5 R=0H Cbz=COOCH,Ph

Owing to the inscluble character of chanoclavine I in most organic solvents,
identification [TLC, lH NMR (CDC13), and IR (CHClB)] was performed at the stage of
the compound %Q. Natural é was treated with ClCOOCHZPh in the presence of Et3N
and the resulting diacyl derivative was partially hydrolyzed7 to an N-benzyloxy-
carbonyl alcohol, which was acetylated to afford %Q of the natural origin. Both
natural and synthetic %2’5 were treated with warm diluted alkali,7 followed by
cleavage of the N-protecting group, and the recovered natural é was identical with

chanoclavine I [mixed mp, IR (KBr}l. Synthetic 28 exhibited the same MS patern as

natural é, thus completing a total synthesis of (i)—é.
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a PhyP=CH,, THF, 0°, 46% (78%T). b 0504, Et,0-Py, 0°»rt, 70% (808).

I] Aczo, Py, quant. d p-TsQH, PhH, reflux. 2: 22%, %Q: 25%. e (i)

2% KOH in t-~BuOH-H

© (3:1), 55-~60°, (ii) NWa, lig. NH,-THF. ca. 80% yield

2 3

for both synthetic and natural compounds. F (i) ClCOOCHzPh, CH2012-Py,

Et N, {ii) 3.5%

3
t+ Yield

KOH in t-BuOH-H,Q (3:1), 55-60°, (iii) Ac,0, Py.

2 2
calculated on the basis of converted starting material,

Chart 1

Construction of the tetracyclic ergoline skeleton was next attempted by assum-

ing an intramolecular cyclization from 12 to 13, if one could achieve the intro-

duction of an aldehyde equivalent into the ketone group of %&. When R equaled to

the benzyl group, removal of the N-protecting group from %é by the catalytic

hydrégenation would produce %% at first and then end up in the formation of a

stable D ring as PN

whereasg, in the case of R=Me, any reaction on i3 might in-

volve the participation of an equilibrium form %% to afford ring-opened deriva-

tives as by-products.
from % (Chart 2) and

aldehyde function.9

Based on this consideration, %%%5 and k&ks were synthesized

submitted to the cne carbon elongation reaction producing an

A satisfactory result was obtained by the condensation of tosylmethylisocyanide

(TosMIC) with %%Q uging T10Et as a basel0 and subsequent treatment with p-TsOH in

NHEOOR
H
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P}

X XH XH
H H
e : EHCOOR '—'95 E-.coOR'—) gH — ﬁH

—376—




HETERQCYCLES, Yol 16, No 3, 19817

N
o] H 0Lt
NHCbz 5 NHCbz . —
H H
HN , HN }
1fa 1l0a-H }1a loo-H

11h 108-H

AR% 10a-H R 10o-H %R
18k 108-8 206 108-H

a (i) LiAlH,, THF, reflux, (ii} ClCOOCHZPh, CH,Cl,, Et,N; 16a: 28%, l6b:

33%. b MeZCO, p-TsCH, rt: %‘%e 85%, Alp: 85%. ¢ p-TsCHZNC, T10Et, EtOH-

DME (4:1), rt. d p-TsOH, DME-H,O0 (6:1), rt. e H,, 10% Pd~C, CH,0-H,0,
MeOH. e’ (i) H,, 10% PA-C, MeOH, (ii) 5% KOH in MeOH-H,0 (14:1), reflux,
(iii) HZ' 10% Pd-C, CH20-H20, MeOH,

Chart 2
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DME-H

0 afforded }7p [MS m/e: 419 (M%), 401 (M+—H20), 356 (M+—H20-NH2CHO); 1y ar

2
(cocl,, 60°)11 6: 1.45 (3c-Me), 7.93 (SN-CHO)] and ik IMS m/e: 419 (M%), 401 (M*-

HZO); 1H NMR (CDCly, 60°) 8: 1,20 (3C-Me), 8.35 (>N~CHO)), which were hydrogenated

over 10% PA-C in the presence of CH,O0. Formation of (i)—&gka [mp 88-91°%, MS m/e:

1

256 (MT), H NMR (CDCl,) 6: 1.34 (s, Me), 2.19 (br. s, OH), 2.39 (s, N-Me), 6.88

(br. s, H-2), 7.96 (br., indole NH)] and (%)-20k° Imp 217-219°, MS m/e: 256 (M"),

1

H NMR (CDC1l -CDBOD) §: 1.19 (s, Me), 2.57 (s, N-Me}] was observed in 33% and 20%

3
yields, respectively, from 1tk. The structure of 18%h was confirmed by comparison

with a hydrogenation product of setoclavine (vide infral,

The same series of reaction were applied to lla. A mixture of the tetracyclic
derivatives 1J7a and ARa was formed analogously, but the catalytic hydrogenation
required the prolonged reaction time, and yet %% [1H NMR (DMSO-dG) §: 1.11 (3C-Me),

8.12 and 8.15 (-NHCHO), 10.58 (indole NH}) was isolated in addition to (&)~

8,12 1

dihydroisosetoclavine (%Qe) [mp 232-236°, MS m/e: 256 (M+), H NMR (CDCl3-

CD3OD) é: 1.50 (s, Me}, 2.43 (s, N-Me}] in 16% yield from ila. 21 was once

treated with 5% KOH in MeCOH-H,C (formation of 22) . followed by the catalytic

2
hydrogenation in the presence of CHZO. (:I:)——Dihydrosetoelavine8 (&QQ) [mp 252-

1

256°, MS m/e: 256 (MT), TH NMR (DMSO-d ) 8: 1.18 (s, Me), 2.37 (s, N-Me), 10.63

(br., indole NH)] was obtained in 12% yield from lia.
In order to confirm the structures of synthetic i3a and 19, preparation of the

authentic samples was carried ocut from agroclavine (23). 23 was converted to

13 1a,14

and

setoclavine (gé) according to the procedure described in the literature

13,16 (19a) (438)
and 13b (7%). Identification of (i)-19a with dihydrosetoclavine was performed by

TLC (10% MeOH—CHCl3, Rf=0.2), MS, 1H NMR (CDCIL oD, DMSO—dG), and 13C NMR

the catalytic hydrogenation15 of 24 yielded dihydrosetoclavine

-CD

3 3

(DMSD-dG) gpectra.
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