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A SHORT SYNTHESIS QF 2,2-DISUBSTITUTED BENZO[a]QUINOLINE AND
INDOLO[2,3-a]QUINOLIZINE DERIVATIVES VIA CARBON-FRAGMENT TRANS-

FER FROM A FOLIC ACID MODEL1

Axel R. Stoit2 and Upendra K. Pandit*
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Nieuwe Achtergracht 129, 1018 WS Amsterdam, The Netherlands

Abstract — 1-Tosyl-2-(3'-ethoxrycarbonyl-3'~methyl-2'-oxo)butyl-
3,4,4~trimethyl-2,3-1midazolidine - a substituted methylenetetra-
hydrofolate model - serves as a reagent for the transfer of the
2,2-dimethyl-3-cxo-4d-methenylbutanoate moiety to 2-arylethyl-
amine and tryptamine to give products which can be converted to
benzo[algquinolizine and indolo[2,3-alquinclizine derivatives,

respectively, in two simple steps.

As a part of our continued interest in the development of synthetic methodology
based upon carbon-transfer reactions of models of folate coenzymes, we recently re-

ported3 the synthesis and applications of substituted NS,N10

-methylenetetrahydro-
folate models la,b. The latter models could not, however, be employed for a conve-
nient synthesis of benzo- and indelo-quinolizine ring systems corresponding to the
skeletons of compounds 2 and 3, respectively. Although the transfer of C(2) - and
the associated substituent of la,b - to 2-arylethylamine and tryptamine was
achieved, in the first case the intermediate could not be cyclized, while in the
second, the B-carboline derivative formed upon initial ring closure was resistant
to the second cyclization, except under reducing conditions. These results sug-
gested that enolizable proton{s) in intermediates derived from models la,b were in-
terfering with the base catalyzed cyclization, presumably via suppression of the
amide anionic species, required for the ring closure step. To test this hypothesis
and to develop a facile approach to benzo{alquinolizine and indole{2, 3-alquino-
lizine derivatives we have synthesized the model l¢ and examined the reactions
leading to its conversion to 2 and 3. The results of the study are nresented in

this communication.
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The imidazolidine derivative lc¢ was prepared by the addition of anion 4
(CHBCOC(CH3)2COOEt, LDA/THF, =-40°C) to salt 53. The product {lc) was contaminated
with varying amounts of &, depending upon the manner in which the reaction mixture

was worked up. It could, however, be readily converted into crystalline §5

(mp
130-132°C) by treatment with triethylamine (50°C, 2h). When 6 was allowed to re-
act with 2-(3',4'-dimethoxyphenyl)ethyl amine or tryptamine (AcOE/MeCN, A, 3h) the
R-keto-§d-amino-vy,§-unsaturated esters 16 and §7, respectively, were obtained in
good yields.

Orientation experiments aimed at the cyclization reaction seguences of 7 and 8,

to the tricyclic and tetracyclic systems 2 and 3, respectively, pointed to the
practical advantage of initially accomplishing the ring closure involving the amine
and the ester functions. This reaction proceeded in high yields when 7 or 8 was
treated with sodium hydride in tetrahydrofuran. The resulting pyridcnes 28 and 399
underwent a smooth acid catalyzed (HCl/CGHG) cyclization to the polycyclic com-

10 and éll, respectively. The indoloquinolizine 3 is prone to air oxidation

pounds 2
to the dehydroproduct lllz. Thus, in the crystalline state, 3 is a stable compound,
when kept under nitrogen at C°C; while 3 in solution is oxidized either upon standing
for long periods or upon handling during attempted purification.

The approach described in this communication can, by employing removable groups

(Rl or R2) in 1, be utilized in the synthesis of isoquinoline and 1indole alkaloids.

Work in this direction is currently 1in progress.
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in.

11.

12.

. 9: oil (70%), MS: Found 303.148%, Ccalc. for C. .H. NO

PMR (CDC13)*: § 1.32 {s, 6H, 2 x CH3), 1.38 (s, 6H, 2 XCH3), 2.45 {s, 3H, Ar-CH3L
2.72 (s, 3H, NCHy), 5.10 {d, 1H, J=13, =CHCO}, 7.92 (4, 1H, J=13, N-CH=),

7: oil (80%): MS8: Pound 349.1906, Calc. for C19H27N05
1720, 1635, 1560; PMR {CDC13)*: & 1.38 (s, 6H, 2 XCH3), 2.79 (t, 2, J=7,

349.1889; IR (CHC13) H

Ar-CH,}, 3.30-3.50 (m, 2H, -CH,NH), 4.95 (d, 1E, J=7.5, =CHCO).

. 8: o011 (80%); MS: Found 328.179%4, Calc. for C19H24N O, 328.1786; IR (CHC13):

2¥3
1720, 1638, 1560; PMR (coc13)*: § 1.39 (s, 6H, 2xCH,), 2.98 (t, 2H, J=7,

Ar-CH,), 3.40-3.60 (m, 2H, -CH,NH-), 4.94 (d, 1H, J=7.5, =CHCC), 6.65 (ad, IH,

NHCH=CH, J 7.5, J =12), 6.95 [d, 1H, indole C(2)-HI,

CH=CH NH-CH

1732 N0, 303.1470; IR (CHCl3):

1695, 1655, 1629; PMR (CDC13)*: 5 1.39 (s, 6H, ZXCHB), 2.88 {t, 2H, J=17,

Ar—CHZ), 3.88 (¢, 2H, J=7, CH,-N), 5.39 (4, 1H, J=8, =CHCO), 6.90 (4, 1H,

2
J=8, N-CH=}.

10: mp 114-115°C (70%), MS: Found 282.1345, Calc. for Cl?HlSNZOZ 282.1368;

IR (CHClB): 1695, 1655, 1629; PMR (CDCIS)*: § 1.39 {s, 6H, 2><CH3), 3.10 (t,

2H, J=7, ArCHz), 3.93 (t, 2H, J=7, CHZN), 5.26 (d, 1H, J=7.2, =CHCO),

6.78 {d, 1H, J=7.2, NCH=), 6.97 [d, IH, J=2.5, indole C(2}=-H].

2: mp 168°C (70%); MS: Found 303.14€60, Calc. for C,.H..NO

17721774
1725, 1640, 1510; PMR (Dmso-dey*z § 1.25 (s, 3H, CCH;), 1.28 (s, 3H, CCHj),

303.1470; IR (CHC13):

2.67-2,93 (m, 4H), 3.75 (s, 6H, ZXOCH3), 6.78 (s, 1H, Ar-H), 6.90 (s, 1H,
Ar-H) .
3: mp 214-215°C (70%); MS: Found 282.1345, Calec. for C17H18N202 282.1368;

IR (CHClS}: 1725, 1645, 1465, 1430; PMR (DMSO-d § 1.28 {s, 3H, CCH3),

6 ¢
1.29 (s, 38, CCH,), 2.71-3.05 (m, 4H, 7.01, 7.10, 7.37, 7.46 (dt, dt, &, 4
respectively, 4H, Ar-H).

11: mp 258-260°C (70%); IR (CHC13): 16%0, 1620, 1605; PMR (DMSO—dG)*: § 1.35

(s, 6H, 2><CH3), 3.09 (t, 2H, J=6.4, Ar—CHz), 4.07 (t, 2H, J=6.4, CH2N),

6.08 (s, 1lH, =CHCO}.

* N N .
characteristic chemical shifts.
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