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Studies on Quinolizine Derivatives. XVLD The Reaction'r 6f P
. Azacycl(3,3,3]azine Derivatives. (9)

From the reaction of 1-azacy¢l(3,3,3Jazine derivatives (I) with some dienophiles, the
corresponding cycl[3,3,3]azine derivatives (II) and 3,9a-dihydro-3,9a-ethano-1-azacycl-
[3,3,3]azine derivatives (IV) were obtained. :

As an extension of our studies on azacyclazine derivatives, we have previously described?®
the convertion of 1,3,6-triazacycl[3,3,3]azine derivatives to 1,6-diazacycl(3,3,3]azine deriva-
tives by the Diels-Alder reaction with dimethyl acetylenedicarboxylate (DMAC).
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TasrLe I. NMR Spectral Data (ppm) for Compounds I, III, IV (Solvent: CDCL)

- ) . C 1‘u
ggfl’; 4 B, H, H, H, H, H, H, H, H, H, H,; OMe OEt Me o e
Ta 7.00 1 7.26 5.64 5.36 6.60 6.60 3.68 Jsee=Tr-s=
3.84 Js—o=9Hz
Ib 7.38 7.14 5.56 5.36 6.46 6.64 3.60 1.24 Jsee==J7g==
3.64 4.04 Je-g=8 Hz
Oa. = .4.60 7.74 175 8.46 7.04 6.40 3.76 Jims=J1-n=7Hz
o 3.88 Jr-s=Js-9=8 Hz
{ib 4.44 6.6—7.2 (6H, m, Cy,5,7,5,9,11-H) 3.60 1.20
4,06
e 5.63 7.90 8.55 7.20 6.63 °  3.75 Jr—g=Js-g=8 Hz
3.90
. . T ) . 4'00
Td 5.43 ’ 8.33  8.58 7.14 6.35 , 3.72 1.29 - Jr-s=Js-9=8 Hz
o © 0 3.73 4.13
3.85
Iv 4.47 6.25 7.10 8.60 8.24 4.19 3.37 3.68 1.37 2,40 J, =] s=10Hz
SN , S o : o 4.24 Jys=THz -
. J10-u=3 Hz

- Now, we wish to report the Diels-Alder reaction of azacycl(3,3,3]azine derivatives (I)®
with some dienophiles; methyl acetyleneca_rboxylate (MAC), N-phenylmaleimide (PMI) and
DMAC. Especially in the reaction of I with MAC, we found a new synthetic method of
cycl[8,3,3)azine derivatives (II), which were synthesized by Farquhar and Leaver? with their
considerable effort and observed the existence of paramagnetic ring-current by NMR spectro-
scopic study. Dewar® concluded II as an antiaromatic compound by PPP-SCF-MO method.
© Thus, a mixture of Ia and MAC in acetonitrile was heated in sealed tube at 250° for 20 hr.
After evaporation of the solvent, the reaction mixture was chromatographed on silica gel
to afford crystals (I1a) in benzene-acetone (20: 1) elution and crystals (IIIa) in benzene-acetone
(10: 1) elution. The former crystals (IIa) were recrystallized from CHCl;~MeOH to give
dimethyl 8-cyanocycl[3,3,8]azine-1,4-dicarboxylate as brown crystals, mp 1565—156°, in 409,
yield. The latter crystals (ITIa) were recrystallized from EtOH to give trimethyl 1,3a-dihydro-
1,3a-etheno-4-cyanocycl(3,3,3]azine-3,6,10-tricarboxylate as red needles, mp 251—252°, in
309, yield. Similarly, Ib reacted with MAC to give IIb and IIIb, respectively.

On the other hand, the reaction of Ia, b with DMAC in dimethylformamide at 100° for
10 hr gave only the corresponding 1,3a-dihydro-1,3a-ethenocycl(3,3,3]azine derivatives (I11c, d)
in good yield. Cycl[3,3,3]azine derivative (II) was not obtained in this reaction.

In contrast with the reaction with DMAC, 8,9a-dihydro-8,9a-ethano-1-azacycl[3,3,3]-
azine derivative (IV) as red needles was obtained by the reaction of Ib with PMI in dimethyl-
formamide at 100° for 10 hr. ‘

- Each of the structure of the products (II, III, IV) is confirmed by satisfatory elemental
analyses, and infrared, ultraviolet and nuclear magnetic resonance (NMR) spectrum. The
data for the products are summarized in Table I. Turther works on the investigation of the
chemical properties of I and II are in progress. ‘
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Synthesis of (+4)-Methyldecamine®

The Mannich condensation of the amide (VII) with isopelletierine (VIII) gave stereose-
lectively the c¢is-quinolizidine (IX), which was converted to (4)-methyldecamine (II) in 4
steps.

Lactonic Lytheaceae alkaloids? are classified into two groups, the biphenyl and bipheny!
ether type, each of which is further subdivided into the cis- and #ans-quinolizidine type, as
shown in I, III, IV, and V. Only the biphenyl-cis-quinolizidine type alkaloids have remained
unsynthesized, though the other types of alkaloids were already synthesized.® This communi-
cation deals with the synthesis of (z=)-methyldecamine (II), the methyl ether of decamine (I),%
which is an alkaloid of Decodon verticillatus (L.) Erv. and Lagerstroemia indica L. and the
representative of the biphenyl-cis-quinolizidine type alkaloids.

The Mannich condensation of the biphenyl ester (VI)® with isopelletierine (VIII)® was
shown to give stereoselectively the #rans-quinolizidine derivative, because VI was readily
hydrolyzed to the corresponding alkali-soluble carboxylic acid during the reaction.5? In order
to get the cis-quinolizidine, therefore, VI was converted to the alkali-insoluble amide (VII)
[mfe: 371 (M*), »di* cm~1: 1675 (CHO), 1632 (CON)], which would not be hydrolyzed during
the Mannich condensation.

Condensation of VII with VIII in benzene-tetrahydrofuran in the presence of aqueous
sodium hydroxide afforded the expected cis-quinolizidine (IX) [m/e: 494 (M*), »$iS: cm—1: 1710
(C=0)] and the frams-quinolizidine (X) [m/e: 494 (M*), »&< cm—*: 2790, 2750 (Bohlmann
bands), 1715 (C=0)] in the ratio of 6: 1. Reduction of IX with sodium borohydride, followed
by the acetylation with acetic anhydride in pyridine furnished the axial acetyl derivative (XI)
[mfe: 538 (M*)] and the equatorial acetyl derivative (XII) [m/e: 538 (M*)]. Each of the
biphenyl derivatives (IX, X, XI, and XII) was found to be a mixture of two atropisomers
from their dynamic nuclear magnetic resonance (NMR) spectra.”

Alkaline hydrolysis of XI and subsequent heating of the resulting hydroxy acid (XIII)
[mfe: 469 (M*)] with p-toluenesulfonic acid in benzene provided (-=)-methyldecamine (II)
[mfe: 461 (M*), »$Es cm~1: 1719 (C=0), é: 5.02 (1H, m, Wy=8 Hz, CHOCO), 4.09 (1H, d-d,
J=10;1 Hz, ArCH), 3.93, 8.88, 3.74 (each 3H, s, OCH;x 3)®].
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