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Stereoisomeric le-allyl-3-hydroxy-3-methyl-6e-phenyl -4-piperidones were obtained
by reaction of 2-methyl-2-cinnamoyloxirane with allylamine. Their PO-olefini-
zation and subsequent heating in 96%Z H,S0, leads to 3a,4,6,7,11b,12-hexahydro-
3a,7-dimethyl-2-oxobenzo[a]furo[2,3-glquinolizines.

Interest in the chemistry of benzo[a]furoquinolizines is due to the similarity of their
structure to that of natural and related active compounds {1-3]. The only method until re-
cently for constructing the benzo[a]furo{2,3-glquinolizine skeleton is by reductive photo-
cyclization of enamides of the isoquinoline series [3].

We have proposed a new path of synthesis of compounds of this type [4], based on the
readily available cinnamoyloxirane I. Thus, in the reaction of compound I with allylamine,
stereoisomeric piperidones II, III were obtained, which were converted according to the Wit-
ting-Horner reaction into lactones IV, V. On heating in 967 H,SO, the latter cyclized into
quinolizidines VI, VII.
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I 3¢-OH, 3a-Me. 6e-Ph; III 3a-OH, 3e-Me, 6e-Ph: IV 5e-Ph; V 5a-Ph; VI 11b(a)-H,
3a(p) and 7(a)-Me; VII 115(B)-H, 3a(B) and 7(B)-Me

The structure of all the synthesized compounds was confirmed by the data of elemental
analysis, IR, PMR, NMR and mass spectra (Tables 1 and 2). The structure of le-allyl -3-hydroxy-
4-piperidones II, III conforms well with the literature data {5, 6]. The frequency values
of the absorption maxima in the IR spectra, corresponding to the C=C and C=0 bonds of lactones
IV-VII, are characteristic of unsaturated y-lactones. The chair-conformation of the six-mem-
bered rings in compounds II-VII and the relative orientation of their substituents follow from
the spin-spin coupling constants inthe PMR spectra (Table 1) [8]. The types of coupling of
ringsBandC in quinolizidines VI, VII is also confirmed by the presence or absence of Bohlmann
bands in the IR spectra in the 2700...2850 cm-! region [9]. The proposed conformation of com-
pound VI with an a-orientation of the 11b-H atom conforms with the presence of these absorption
bands, and also with the value of the chemical shift of the proton under consideration in the
PMR spectrum [10]. In the IR spectrum of quinolidizine VII, the Bohlmann bands are absent,
and in the case of a chair-conformation of the piperidine ring, the cis-B/C coupling appears
to be the only one possible. The shift to the strong field of most of the carbon atoms
signals of the quinolizidine fragment in the 3C NMR spectra (Table 2) during the cis/B/C
coupling, which is noted for benzo[alquinolizidines VI, VII, is significant [11].

To investigate the pharmacological activity, we studied the acute toxicity, the neuro-
tropic and analgesic properties of methanesulfonate VI and hydrochloride VII intestsonwhitemice.

V. I. Lenin Belorussian State University, Minsk 220080. Translated from Khimiya Geter-
otsiklicheskikh Soedinenii, No. 9, pp. 1269-1272, September, 1989. Original article submitted
January 15, 1988.

1062 0009-3122/89/2509-1062$12.50 © 1990 Plenum Publishing Corporation



LG'6€1
1£°61 81°a2 pgoLl ¥9'83 8488 |'S'zel ‘69°Lgl 'L0°LEI ‘TU'9GT ‘88'tGI| 95'9% 3£°8S 0889 L3°v8 €0'GLl AR HA
. 89'6€1
G8'L1 0336 [SAVA L0'v¢ 66'Y9  |'16'GEl 118'931 ‘F9'9GL ‘€0'9%1 RY'ITI] 667 19'6% 6999 81'%8 01'gLL 39'g11 IA
%100 | tHD-vg (2211, TION a1,y _ {2110 to21,) * gy _ I _ O _ (oe) ” 21y * o, v punod
wdd ¢ 9 oD

IIA pue TA spunodwop Jo ®3300dS ¥WN Jg; UT SIFTUS TEOTWSYD 7 ATEVL

(-wore iy wy £2L T 80°L (8L

CSHOT P 19 (') 19'G PH-TE PTR) 6% (91 'G'El H-GLCP P} 9p'e (' ‘g1 H9
‘P°P) L€ H(°H-L W) YO'RC 96T YT '9'6 'G'El "HGI PTP'R) 867 '(S01 “Hb P .
02 1607 | 16% Sl “"H-9 ‘D 96 (g0l PH-¥ P} 28T '(CHD-wLs) 991 g9 11D-L P) 02’1 {yso0s8st‘0LL1'8991 | 0¢t U 631| FONS'HUDI IIA
. (rwoxe Hy ‘W) Jp'L""OI'L 8]

‘HoT Py 186 f(0'E 1631 H-G1 ‘P P) Ov'e “(0)€ ‘S0l ‘"H-911°P P) €€'¢ (801 'Hv 'P)
65 S(PH-2 ‘w) 8z'¢ T 03'e (38 €11 YH9 P P) 86 8_ m:: 'g'g1 "H-1PTPP) | S08% ‘698 )
€9 ) 692 | 163 (811 "H-9 ) SE'G (801 "H-¥ P) €67 '(CHD0Es) 19°1 (02 *HQ-L ‘P L'} ['US 08L1°8921°6G91| 201 7901 CONSHHD| IA
(‘woxe g ‘w) gE'L g, -{wode Hg Wy 61477 gl'L (81 HE P) i8's H{DO=HD
) g8t tgLs (CHO=D ‘W) 035 QIS (ST 'L H-G ‘PP) 63F (5] 918G
Tyl YH3TPIR) 92t f(81 'L %L PHY (PTR°P) 60°C (Sl 01 HF “PIP) 30'€
39 | 69% | o'ty *H-L 'P) 863 (0'L ‘g'vl PHPTP) ¥8'% (011 "HL 'P) 1% ((PHOPLS) 89l 0LL1 '0S91 | 19" /9
(‘woxe 'L{G W) P wOyL " 9TL Aw_ ‘Hg °P) 89'G C -HD W)

/No_::U A

og'g %m (FHO=D ‘W) g1'g " 0's (801 YH-L 'P) £¥'E (5S¢ ‘801 H-g ‘PP) 02'€
,.,N 0% gy "0l WM 3IPP) ei'e (gt ‘gl “Hv ‘P'P) 187 (S'L QYL " . .
99 | 69 | “P'P) 659G ‘(81 '&01 ‘G'CT "H-¥ ‘P PP) L9F (8'01_PH-L P) 2077 ‘(CHD-vLS) 891 |'US G221 °C9L1 ‘G591 1877708 | PONC'HA'D) Al
(-woxe HG'Wf gL' H(O=11D 'B) ¥R’
89's 1(PHD=D W) g1 g0%g H(HO) g€ 0v'e 0 1801 19 TPTP) 658 H0'G .
0% 'Sy ('l YH IPP) E_m 071 7H- P 60°8 (S01 GV PH-GTPTP) FO'E (gL . S6¥E ‘oell
08 | GG | %1 PHP'P) G2 H(0'F S'vI H-G PP} 8% ‘(0°ZF "HG P) 1€ ‘(*HD-€'S) 831 us G121 ‘gv9l 110 ONSTHED| T

. (fwoxe HG 'w) 0p'2 " €32 H(O=HD ‘W)
98°6°7799'¢ H(PHD=0 ‘W) 91'¢""" G0’ (MO 'S) €8'¢ 1(S'e 'G'I1 PH9PP) Ly'e (€1}
PH-G 'P) 15'€ Sm 03 'SV 0yl YH 3PP 91'¢ (I ‘g'gl ‘°H-g "PP) €83 ‘(0L . .
18 [ b3 | '0'Pl PHEPTP) Q¢'z '(g'e iS'er fH-GPTP) 8¢ (eI "H-3 ‘P) v&'5 {(CHD-€ ‘S) £91 S0SE ‘03LI Sl 9% TG | FONSHE'DY I

BIWIO umod
‘protx| W (zH ‘ooss) wdd ‘9 ‘umxjyoeds YWg w0 ‘unaioeds ¥I) D, ‘dw adWﬂuﬂgmm vcsoo

ITA-II spunodwo) yo sdI3STiejdeaRy) [ HI4VL

1063



The acute toxicity index (LD;,) on intravenous administration of the above salts was
equal to 181.4 and 114.6 mg/kg, respectively, i.e., in accordance with the accepted classifi-
cation these compounds can be classed as slightly toxic.

When administered to the mice in doses comprising 207 of LD;, these compounds manifest
a distinct general neurotropic action: they suppress the orienting reaction; increase the
survival time of test animals after the administration of strychnine and corazole; intensify
the reserpine hypothermia; prolong the analgesic effect of morphine, although by themselves
they do not alter the threshold of pain sensitivity to a temperature dependent irritant.

Thus,. a preparative method has been developed for the synthesis of benzo[alfuro[2,3-g]
quinolizines, which are of definite interest for the synthesis of new biologically active
compounds.

EXPERIMENTAL

The IR spectra of solutions of the compounds in C,Cl, were run on a UR-20 spectrophoto-
meter. The PMR and !3C NMR spectra were obtained in CDCl, on a Bruker WM-360 spectrometer,
using HMDS as internal standard. The mass spectra were recorded on a Varian MAT-311 mass-
spectrometer at 70 eV. The characteristics of compounds II-VII are given in Table 1. The
data of the elemental analysis of the compounds obtained agree with the calculated values.

le-Allyl-3a-hydroxy-3a-methyl-6e-phenyl-4-piperidone (II). A 50.0 g portion (0.27mole)
of cinnamoyloxirane I was dissolved in 300 ml of dioxane, and 50 ml of water and 30 g (0.52
mole) of allylamine were successively added. The reaction mixture was allowed to stand for
24 h at 18....20°C, and then was evaporated. The residue was dissolved in 200 ml of 107 HCI,
and the solution was allowed to stand overnight. The aqueous solution was then filtered and
the filtrate was made alkaline with NaHCO,. The precipitate that separated out was extracted
with ether, the ether solution was dried over Na,SO,, evaporated and the residue was crystal-
lized from pentane.

le-Allyl-3a-hydroxy-3e-methyl-6e-phenyl-4-piperidone (III). An 8 g portion (0.21 mole)
of allylamine was added at 150...160°C to a solution of 18 g (0.096 mole) of cinnamoyloxirane
I in 50 ml of benzene. The reaction mixture was allowed to stand at the above temperature
for 2 h and was then treated as described in the preceding experiment.

6e-Allyl-8a-methyl-2-oxo-5-phenylfuro[2,3-c]piperidine (IV,V). A 28.6 g portion (0.12 mole)
of isopropyl diethylphosphoncacetate was added to a sclution of sodium isopropylate, prepared by
dissolution of 2.53 g (0.11 mole) of sodium in 250 ml of isopropanocl, and then while cooling
the mixture with tap water, 21.9 g (0.1 mole) of piperidone II, III was added. The mixture
was stirred to the complete dissolution of piperidone; it was then acidified with acetic acid,
the solvent was evaporated, and the residue was dissolved in ether and washed with a saturated
solution of NaHCO, and water. After evaporation of the solvent, the residue was dissolved in
100 ml of isopropanol, 16.4 g (0.20 mole) of sodium isopropylate was added, and the mixture
was allowed to stand for 5 h at 20...25°C. The mixture was then acidified with acetic acid,
the solvent was evaporated, and the residue was dissolved in ether. The ether solution was
washed with a saturated solution of NaHCO, and water, dried over Na,SO,, evaporated and the
residue was crystallized from isopropanol.

3a,4,6,7,11b,12-Hexahydro-3a,7-dimethyl-2-oxobenzo[alfuro[2,3-glquinolizines (VI, VII).
A mixture of 1 g (3.8 mmole) of lactone IV, V and 2 ml of 96% H,S0, was allowed to stand for
2 h 30 min at 110...115°C. It was then diluted with water (30 ml), and allowed to stand for
another hour at the same temperature. The solution was cooled, made alkaline with Na,CO,,
extracted with ether, and the extract was dried over Na,SO,. The solvent was evaporated, and
the residue was crystallized from isopropanol.

3a,4,6,7,11b(a),12-Hexahydro-3a(B),7(a)-dimethyl-2-oxobenzo[al-furo[2,3-glquinolizine
methanesulfonate (IV-CH4SO.H, C,,H,;4NO,CH,0,5). A 1.06 g portion (11 mmoles) of methanesul-
fonic acid was added to a solution of 2.69 g (10 mmoles) of lactone IV in 10 ml of acetone.
The precipitated salt was filtered and washed with cold acetone. Yield, 3.2 g (88%) of meth-
anesulfonate, mp 193...194°C.

3a,4,6,7,11b(B),12-Hexahydro-3a(g),7(8)-dimethyl-2-oxobenzo[a]-furo[2,3-glquinolizine
hydrochloride (V-HC1, C,,H,,NO,-HC1). Dry HCl was passed through a solution of 2.69 g (10
mmoles) of lactone V in 20 ml of ether to pH 4...5. The precipitated hydrochloride was re-
crystallized from isopropanol. Yield 2.8 g (91%) of the salt, mp 208-210°C.
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