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Abstract —— Reserpiline ﬁ’and isoreserpiline 3 were first synthegized
through 5,6-dimethoxyindole derivative l}, ;3 and amine synthon g’which
was already derived from natural oxindole alkaloids 2, 10 and/or by the

total syntheses.

l}we reported the partial syntheses of heteroyochimbine

In the previous paper
alkaloids aricine‘i and reserpinine EJ through the key compound 8 which was de-
rived by us from naturally occurring oxindole alkalcids, pteropodine 3 or iso-

pteropodine %9 and was also synthesized by Uskokovié et al.z)

c3-# Rl RZ

a OMe H aricine 1

a H OMe reserpinine 2

¢ OMe OMe isoreserpiline 3

B OMe OMe reserpiline 4
Chart 1

However, by use of this route, we could not succeed to synthesize reserpiline
i and isoreserpiline 3. This may be due to instability of the intermediating
5,6-dimethoxytryptophylbromide: the two methoxyl groups of which may raise elec-
tron density of the indole nucleus and undesired intramolecule attack of B or a
carbon of indple to the halogen bearing carbon may probably prevent the compound
from the normal condensation with g; This difficulty was avoided by employing
3-{w-chloroacetyl} -5, 6-dimethoxy indole E} and 5,6-dimethoxy-3-indole-glyoxyl
chloride 12 as the intermediates.

2-{5,6~-Dimethoxy-3-indolyl) -2~oxo-ethylpiperidine 13, mp 225° and 2-(5,6-di-

3)

methoxy-3-indolyl) -2, 3-dioxo~ethylpiperidine i&, mp 223° were cbtained by the

condensation between excess piperidine and compound 11 and 12 using DMF and THF




Rl=0Me,R2=H, X=Br
RI=H,R2=0Me, X=0Ts
R1=R2=0Me, X=Br
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Chart 2

for the solvents respectively, in the good yields. On the reduction with LiAlH4
both ketone derivatives i} and 14 gave rise to the same 2-{5, 6-dimethoxy-3-indol-
yl)-ethylpiperidine 13 (HC1 salt mp 217-218‘)3). However, in the case of synthe-
sis of natural indole alkaloids which contained always a methoxycarbonyl group in
the molecule, we could not use LiAlH4 in above reduction steps. We used ten time

equiv. mols of NaBH, and CF 4CO0H in dioxane solution for the reduction reagents of

lé, and redution product 15 was obtained in 47% yield.

Cy R-form pteropodine 3
Cy S-form isopteropodine 10
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Chart 3
The ketone derivative ;3 produced the mixture of BH3—complex ;g [ mp 141°,
mass; m/e (%), 302(M+, 44), 233(M+- BH,, 87), 98(100}] and 15 by use of excess
borane-THF solution at room temperature, Without the isolation of &9, the mix-
ture of products was refluxed with trimethylamine N~oxide in MeOH solution for
the oxidative elimination of BH; group. This oxidative elimination of BH, group
from N—BH3 complex is found to be useful general method. The resulting compound

%; was produced in 80% yield by one pot reaction.

BH3~THF Me . Me3N+0 15
Eﬂ Me N N
H
16
o
Chart 4
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on oxidation of 2-( B-indolyl)ethylpiperidine 15 with the m-chloroperbenzoic
acid, the amorphous N-oxide %} was obtained in 97% yield. The N-oxide 17 was con-
verted into dimethoxyindologuinolizidine ;3 ( mp 178.5-180°, ir; “ﬁgi cmul, 2850,
2800, 2750 } by the use of modified Polonovsky reaction ( Et3N, Aczo in CH2C12,
2 hr at 0°C ) in 58% yield. The same compound 18 was also obtained from 15 using

4}

Hg (OAc) ., oxidation method in 52% yield.
2 Y
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Chart 5

After the above experiments, the reaction of amine synthon E with ;& ar ;3 was
carried out by the following reaction conditions. Treatment of 8§ with an equiv.
of 11 in anhyd-DMF with presence of powdered NaHCO, (1 equiv.) at 60°C for 3 hr
gave the 6-ox0-2,3-seco-2,3-dihydroreserpiline 13 [ mp 178.5-21792°, m/e(%); 428(M+,
1), 224(99), 219(100), [32%°= -7.5°(cHC1,)1, in 728 yield. On treatment with
NaBH4(5.5 equiv.) and HOAc (5.5 equiv.) in dioxane solution under refluxing for 2
hr, ketone derivative ;g was converted into the corresponding 2,3-seco-2,3-dihy-
droreserpiline 21 [ mp 129-133°, m/e(%); 414 (M*,56), 224(100), 190(27), Iuigo =

-42°(CHCl3), cd (MeOH) ; Ae{nm) -7.48(246} ]}, in 72% yield.

Me MeO
Me —  Me
Chart 6

Treatment of 5,6-dimethoxyindole with the oxalyl chloride (2 equiv. mols) in
anhyd-THF at -10° gave 12, which was treated with amine synthon E_(l.l equiv.) at
the presence of 4-dimethylaminopyridine (1 equiv.)} and pyridine (10 equiv.) in
anhyd-THF solution ( r.t. 2 hr ) to afford 5,6-dioxo-2,3-seco-2,3-dihydroreserpi-
line 29 [ mp 226=-227°, m/e(3%}; 442(M+, 8), 316(22), 204(100)] in 50% yield from
5,6-dimethoxyindole, ©On reduction with excess borane ( 1M-THF solution, 9 equiv.
mols, r.t., 12 hr ), 29 gave the mixtuie of 2,3~seco-2,3-dihydroreserpiline 2}

and its BH.,-complex 23. Without purification, the mixture was then treated with

3
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trimethylamine N-oxide { 4 equiv. mols } in MeOH (reflux, 9 hr } to give 2}, in

49% yield.

2,3~Seco-indole derivative E}, thus cbtained, was then submitted to oxidative
gyclization to form the corresponding indole alkalecids as follows. A solution of
3} in 5% ag.HOAc¢ was heated at 90°C (1.5 hr) with Hg(AcO)2 (10 eguiv. mols) and
then treated with NaBH,?). Extraction of the basified solution with CHCl, afford-
ed a mixture consisting of three indole alkalocids (‘é,’i, 24 ). The least polar
component 3, ( mp 201.5-202°, in 19% yield ), was identified with natural iso-
reserpiline'g by mixed fusion and comparison of tl¢, uv, ir, mass and cd spectra.
Amorphous if in 0.3% yield, was shown to be reserpiline ﬁf on the basis of tle,
cd and mass spectra. Amorphous Zﬁ, obtained in 0.6% yield, was found to be an
inside heteroychimbine derivative from the mass spec-

Me
trum [ m/e(%); 412{M+, 93), 411(52), 383(M+—29, 72),
Me
311(33), 244(65) and 230(100) ] which showed the base

peak at m/e 230, This retro Diels-Alder peak is diag-

nostic to inslde heteroyohimbine type structures since

the corresponding peak on the mass spectra of the nor-

mal heteroyohimbine derivative are usually weak or of medium strengths at most.
The stereochemistriesat C-15, C=19 and C-20 of 2& were. inferred from those of
compound E}. The pegk at m/e 383 is alsc characteristic to the inside hetero-
yohimbine derivatives.ll

In order to Increase the yield of reserpiline 4 on the above cyclization, then
we employed a modified Polonovsky reaction. m-CPBA oxidation of E} in CH2012 gave
a mixture of epimeric K-oxides, which could bhe separated by alumina column chroma-
tography. The less pelar N-oxide 23a, [ mp 123-125°, in 66% yield, m/e(%); 430
(v*, 0.5), 414(1.4), 203(100), nmr; & 1.50(3H, d. J=6Hz, C-19 Me)}, 5.11(lH, d.q.,
J1=10 Hz, J2=6 Hz, C-19 H), cd(MeOQH); Ace{nm) -4.39(232) 1, showed the deshielding

effect (ca. 0.6ppm} at C-19 H due to N-oxide anisctropy and characteristic Cotton

H Wt Me \
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effect due to the conformation of E ring containing B-alkoxyacrylic ester group.s)

Amorphous ng, [ in 2% yield, m/e(%); no M+, 203(100), cd(MeOH); Ae{nm) +3.51
(242) ) showed the Cotton curve which is antipodal to that of 23a.

The mixed N~oxides zga,b were treated with (CF3C0)20 in CH,C1, ( -78°v +5°C,
2 hr ) and the reaction products were purified using column chromatography
{ SiO2 ) and preparative tlc. In this case, the three indole alkaloids, iso-
regserpiline 3+ insideheteroychimbine 24 and reserpiline 4 were obtained in 3.1s,
in 2.5% and in 3.8% yileld respectively. The partially synthesized reserpiline i
formed HCl1l salt, mp 219-222° which was identical with the authentic sample in

all respects.
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