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Abstract - Synthesis of new 3-pheny!-2,3-dihydro-1 H-pyrrolizine derivatives is

achieved starting from 3-amino-3-phenylpropionic acid via an iminium salt. The

reactivity of this system is studied and the new 4-phenyl-1,2,3 4-tetrahydropyrrolo-
[1,2-a]pyrazin-1-one derivatives are synthesized, via a Beckmann's rearrangment.

We recently described the reactivity of 3-amino-3-phenylpropionic acid (1) and its ability to lead to new series of
compounds such as 3-aminoindan-1-one (2),! 4-aminoisoquinol-1-one (3)2 and 4-phenylimidazolidin-2-one
(4)3 (Scheme 1).
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We wish to describe herein a further development of this g-amino acid in the synthesis of the phenylpyrrolizine
and phenylpyrrolopyrazine systems.
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B-Amino acid (1) was obtained in good yield from benzaldehyde (5) by treatment with ammonium acetate and
malonic acid in refluxing ethanol, as previously described! (Scheme 2). Treatment of 1 with 2,5-
dimethoxytetrahydrofuran in boiling acetic acid, according to the Clauson-Kaas method, 45 led to the
pyrrolylphenylpropionic acid (6). Reaction of 6 with triethylamine followed by treatment with ethyl
chloroformate and dimethylamine gave the dimethylamide (7) via the anhydride (8). Cyclization of 7 in boiling
phosphoryl chloride afforded a mixture (9) of iminium chloride and phosphonodichloridate which was
immediately treated with an agueous solution of sodium hydrogenocarbonate. Acidification of the mixture with
perchloric acid gave in 75% yield the phenylpyrrolizinyliminium perchlorate (10).
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The reactivity of this stable Vilsmeier salt was evaluated. Reduction of 10 with sodium borohydride gave the
dimethylamine (11} (Scheme 3). Furthermore, treatment of 10 with an excess of primary amine led to the
imines (12a-¢) reduction of which with sodium borohydride gave the amines {13a-c). On the other hand,
hydrolysis of 10 with sodium hydroxide led to the phenylpyrrolizinone (14) which was reduced with sodium
borohydride to give the corresponding hydroxypyrrolizine (15) in quantitative yield.
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The 'H-nmr spectra of 11, 13a-¢ and 15 revealed the presence of only one cis or trans isomer for each
compound. The values of the cis and trans coupling constants which affect the signals of protons H-1 and H-2
are equal (7.5 Hz) for 11 and 13a-c and don’t allow the attribution of the cis or trans structure. However, the
analysis of the tH-nmr spectrum of 15 permits to clearly establish its structure, The signals of H-1 and H-3 are
doublets of doublets exhibiting a cis coupling constant measured at 9 Hz and a trans coupling constant measured
at 3 Hz for each signal. These values are in accordance with those recently reported for similar systems.s
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The signals of protons H-2a and H-2b are furthermore complicated with a geminal coupling constant measured at
18 Hz. H-2b is a doublet of doublet of doublet showing a geminal and two cis coupling constants, The signal of
H-2a is similar and exhibits a geminal and two trans coupling constants. These data are in favor of a cis structure
for 15 which is confirmed by the remarkable difference of chemical shift between H-2a (3.20 ppm) and H-2b
(2.17 ppm) translating an important steric hindrance for H-2a which is in a cis relationship between the phenyl
and hydroxyl substituents. This difference of chemical shift is already observed on the spectra of 11 and 13a-c
and seems to indicate also a cis structure for these compounds.

The phenylpyrrolizinone (14) was also treated under the conditions for a Beckmann’s rearrangment (Scheme 4).
Reaction with hydroxylamine hydrochloride afforded oxime (16). The study of the IH-nmr spectrum of the latter
revealed the presence of onfy one isomer but it was not possible to establish clearly the E or Z structure.
Treatment of 16 with polyphosphoric acid at 120°C led to a unigue phenylpyrolopyrazinone (17) in 63% yield.
Its 'H-nmr spectrum exhibits a coupling constant (4 Hz) between the proton of the amino grouping and H-3b,
constant which disappears after deuteriation. This is in favor of the structure (17).
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However in order to confirm the position of the nitrogen insert, we undertook the unequivocal synthesis of the
. latter compound (Scheme 5).

The phenylpyrrolylpropionic acid (6) was treated with triethylamine followed by treatment with ethyl
chloroformate and sodium azide to give the intermediate (18). Azide (18) was heated in ethanol to give the
carbamate (19) which was cyclized with phosgene in refluxing toluene giving the ethoxycarbonylpyrazinone
(20). Acidic hydrolysis of 20 afforded the expected phenylpyrrolopyrazinone (17) whose analytical data were
identical to those of the compound synthesized by the Beckmann’s reaimngment
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Further investigation on these products and related compounds are in progress,

EXPERIMENTAL

General Methods. Melting points were taken on a Kofler bank and are uncorrected. Infrared spectra were
recorded on a Philips PU 9716 apparatus. Nmr spectra were recorded on a Jeol FX 200 in DMSO-ds solution

using TMS as an internal standard. Chemical shift are reported in piJm downfield (5) from TMS.
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3-Phenvl-3-(pyrrol-1-yDpropionic acid {6). To a solution of 1 (35 g, 0.22 mol) in acetic acid (100 ml) was added
2,5-dimethoxytetrahydrofuran (25 ml, .22 mol}. The reaction mixture was refluxed for 1 h and then evaporated

to dryness. The oily residue was crystallized by trituration in water. It was collectedbyifiltration and washed with
water 1o give 6 (35 g, 75%) : mp 120°C (ether); ir (KBr) 3050-2800 (OH), 1680 (CO); 1H-nmr 9.6 (br, OH),
7.13 (s, H-@), 6.60 (m, 2H-oPyr), 6.03 (m, 2H-Pyr), 5.50 (1, J cy e = @ Hz, CH), 3.08 (d, J cuz oy = 9 Hz,
CH_,). Anal. Caled for C,3H,N,04: C, 72.54; H, 6.09; N, 6.51, Found : C, 72.67; H, 6.04; N, 6.47.

N.N-Dimethyl-3-phenyl-3-(pvirol-1-yl)propionic acid (7). To a stirred solution of 6 (20 g, 0.093 mol) in
acetone (100 ml) at 0°C was added dropwise triethylamine (13 ml, 0.093 mol). After 30 min, ethyl chloroformate
(9 ml, 0.093 mol) was added and the reaction mixture was stirred at 0°C for 30 min. The precipitate formed was
filtered and the filtrate was evaporated to dryness. The oily residue was then dissolved in ether (50 ml) and
dimethylamine (20 ml of 40% aqueous solution) was added. The reaction mixture was stirred at room temperature
for 15 min and then poured into water (100 ml). The organic layer was washed with water (3 x 100 m]), dried
over magnesium sulfate, and evaporated to dryness to give 7 as white crystals (16 g, 71%) : mp 122°C (ether); ir
(KBr) 1630 (CO); !H-nmr 7.56 (s, H-@), 7.13 {m, 2H-aPyr), 6.05 (m, 2H-gPyr), 5.93 (t, ] iz = 9 Hz,
CH), 3.53 (d, J oz oy = 9 Hz, CH,), 3.23 (s, CH,), 3.00 (s, CHs). Anal. Caled for C, HN,O : C, 74.35; H,
7.49; N, 11.56. Found : C, 74.49; H, 7.48; N, 11.44.

hlorate (10). A solutdonof 7 (5.5 g, 0.022
mol) in phosphoryl chloride (50 ml, 0.54 mol) was refluxed for 1 h and then evaporated to dryness. The oily
residue was washed with petroleum ether (2 x 100 ml), poured into iced water (500 ml) and stirred for 30 min.
The mixture was filtered and the filtrate was adjusted to pH = 9 with sodium hydrogen carbonate. Perchloric acid
was then added to the solution until pH = 2. The precipitate was filtered, washed with water (50 ml) and dried to
give 10 as green needles (4.1 g, 75%) : mp 160°C (methanol); ir (KBr) 1670 (CN); YH-nmr 7.49 (d, J gens =
2.5 Hz, H-5), 7.33 (m, 3H-0), 7.30 (d, J 17 ue = 4 Hz, H-7), 7.16 (m, 2H-@), 6.77 (dd, J pepr= 4 Hz, J yen
s=25Hz H-6), 583 (dd, J gau2=9Hz,J yspn =3 Hz, H-3),430 (dd, J jipannn=18Hz,J 4, =9 Hz,
H-2a), 3.68 (dd, J yapu2 = 18 Hz, J gy ns =3 Hz, H-2b), 3.60 (s, CH,), 3.46 (s, CH,). Anal. Caled for
CisHsN;O,CL: C, 55.48; H, 5.28; N, 8.63. Found : C, 55.54; H, 5.36; N, B.67.

cis-1-Dimethylamino-3-phenyl-2.3-dihydro- L H-pyrrolizine {11). To a stirred solution of 10 (2 g, 0.006 mol) in
methanol (100 ml), was added sodium borohydride (0.7 g, 0.018 mol). The reaction mixture was refluxed for 1
h and the solvent was removed under reduced pressure. The solid residue was taken up in chloroform (70 ml)
and filtered. The filtrate was washed with water (2 x 50 ml). The organic layer was dried over calcium chloride
and evaporated to dryness to give 11 as white crystals (1.2 g, 87%) : mp 94°C (ether / petroleum ether); 1H-nmr
7.17 (s, SH-@), 6.26 (d, J y.s s = 2.5 Hz, H-5), 6.01 (dd, J yeur=4Hz, J yeus= 2.5 Hz, H-6), 5.83 (d, ] ;10
ne=4Hz, H-7), 517 (dd, J ys3u2.=J nama = 7.5Hz, H-3), 4.07 (dd, J 4 pza = J w1 s = 7.5 Hz, H-1), 2.90
(ddd, J qaa 2 = 18 HZ, J i34 = J pzams = 7.5 Hz, H-2a), 2.20 (s, 2 CH,), 2.18 (ddd, J 3y 2= 18 Hz, J
w1 =J wans = 7.5 Hz, H-2b). Anal. Caled for C;sH N, : C, 79.61; H, 8.02; N, 12,38, Found : C, 79.66; H,
8.03; N, 12.40.

1-Methylimipo-3-phenyl-2 3-dihydro-] H-pyrrolizine (12a). A solution of 10 (2 g, 0.006 mol) in methylamine

(20 m} of 40% aqueous solution) was stirred at room temperature for 5 min. The solution was then extracted with
ether (75 ml). The organic layer was washed with water (2 x 100 ml), dried over magnesium suifate and
evaporated to dryness to give 12a as white crystals (0.6g, 60%) : mp 133°C (ether); ir (KBr) 1650 (CN);
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IH-nmr 7.33 (m, 3H-@), 7.13 (m, 2H-@), 6.80 (d, J psne = 2.5 Hz, H-5), 6.33 (m, H-6 and H-7), 5.63 (dd,
Tpsnaw=9Hz Jpsnm=3Hz H3), 3.63 (dd, J jsonm = 18 Hz, J paums = 9 Hz, H-2a), 3.13 (s, CH,), 2.83
(dd, J mavreas = 18 HZ, J s = 3 Hz, H-2b). Anal. Caled for C,,H, N, : C, 79.97; H, 6.71; N, 13.32. Found
. C, 79.80; H, 6.65; N, 13.16.

1-Cyclopentylimino-3-phenyl-2,3-dihydro-1H-pyrrolizine (12b). To a stirred solution of 10 (2 g, 0.006 mol) in
dimethylformamide (40 ml) was added cyclopentylamine (1 ml, 0.01 mol) and potassium carbonate (1.4 g, 0.01

mol). The reaction mixture was refluxed for 2 h, cooled and poured into water (250 ml). The solution was then
extracted with ether (250 mf). The organic layer was washed with water (2 x 100 mi), dried over magnesium
sulfate and evaporated to dryness. The oily residue crystallized by addition of hexane to give 12b (1.2 g, 76%) :
mp B0°C (ether / hexane); ir (KBr) 1650 (CN); 1H-nmr 7.30 (m, 3H-@), 7.10 (m, 2H-@), 6.76 (d, J jsps =
2.5 Hz, H-5), 6.53 (d, J yous=4Hz, H-7), 633 (dd, J yeur=4 Hz, J gous= 2.5 Hz, H-6), 557 (dd, ] gsn
22=9Hz,J g3pn =3 Hz, H-3), 436 (m, CH), 4.26 (m, 2CH,), 3.73 (dd, J yo. =18 Hz, J gyuus =9 Hz,
H-2a), 3.57 (dd, J pownz = 18 Hz, J g4 43 = 3 Hz, H-2b), 1.67 (m, 2CH,). Anal. Caled for C,H,;,N;: C,
81.78; H, 7.62; N, 10.60. Found : C, 81.55; H, 7.63; N, 10.55.

cis-1-Methylamino-3-phenyvl-2.3-dihvdro-1 H-pyrrolizine (13a). To a stirred solution of 12a (1 g, 0.0047 moi)
in methanol (30 ml) was added sodium borohydride (0.5 g, 0.014 mol). The reaction mixture was then refluxed

for 1 h and the solvent was removed under reduced pressure. The solid residue was taken up in water {50 ml) and
extracted with ether (100 ml). The organic layer was dried over magnesium sulfate and evaporated to dryness to
give 13a as white crystals (0.7 g, 65%) : mp 68°C (ether / petroleum ether); ir (KBr) 3300 (NH); 'H-nmr 7.30
(s, SH-@), 6.25 (d, ] gsus= 2.5 Hz, H-5), 6.07 (dd, J geur=4Hz,J ggus=2.5Hz, H-6), 587 (d, ] grps=
4 Hz, H-7), 5.17 (dd, J yamse = wanaw = 7.5 Hz, H-3), 407 (dd, J 1 w3 = J gumsn = 7.5 Hz, H-1), 3.10
(ddd, J yo. g2 = 18 HZ, J oam = J paans = 7.5 Hz, H-2a), 2.5 (br, NH}, 2.30 (s, CH,), 2.03 (ddd, J pana. =
18 Hz, J yapm = J wawwa = 7.5 Hz, H-2b). Anal. Caled for C,,H;eN, : C, 79.21; H, 7.60; N, 13.20. Found : C,
79.48; H, 7.55; N, 12.57.

cis-1-Cyclopentvlamino-3-phenyl-2 3-dihydro- LH-pyrrolizine {13b). By use of the same method outlined for
the synthesis of 13a, 13b (0.5 g, 71%) was obtained from a reaction of 12b (0.7 g, 0.002 mol) with sodium
borohydride (0.2 g, 0.006 mol): mp 50°C (petroleum ether); ir (KBr) 3295 (NH); IH-nmr 7.30 (s, SH-@), 6.23
(d, J gsue = 2.5 Hz, H-5), 6.06 (dd, J yeus =4 Hz, J yons = 2.5 Hz, H-6), 590 (d, J x7us = 4 Hz, H-7),
513 (dd, J yaps =J gy = 7.5 Hz, H-3), 423 (dd, J gy g2a =J mimn = 7.5 Hz, H-1), 3.30 (m, 2CH,),
3.10(ddd, J gounw = 18 Hz, J o, = J gaama= 7.5 Hz, H-2a), 2.5 (br, NH), 2.10 (ddd, J yap 2. = 18Hz, T 3.
wm = J s = 7.5 Hz, H-2b), 1.40 (m, 2CH,;). Anal. Calcd for C,;H,,N, : C, 81.16; H, 8.32; N, 10.52.
Found : C, 81.17; H, 8.15; N, 10.68.

cis-1-Amino-3-phenvl-2 3-dihvdro-1H- lizine (13¢}. A solution of 10 (1.5 g, 0.004 mol) in methanol (50
ml) was bubbled for 2 min at room temperature with an ammeonia flow. The reaction mixture was stirred for 10
min and sodium borohydride (0.6 g, 0.016 mol) was then added. The stirring was maintained 1 h at room
temperature and the solvent was removed under reduced pressure. The solid residue was taken up in water (50
ml) and the solution was extracted with ether (100 ml). The organic layer was dried over magnesium sulfate and
evaporated to dryness to give 13e¢ as white crystals (0.8 g, 87%): mp 66°C (ether); ir (KBr) 3450-3350 (Ni,);
TH-nmr 7.27 (s, SH-@), 6.17 (d, J y.5us = 2.5 Hz, H-5), 6.00 (dd, J genr = 4 Hz, J 4o us = 2.5 Hz, H-6),
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580 (d, J gyps =4 Hz, H-T), 510(dd, ) usnan=J gsnm="7-5Hz, H-3), 427 (dd, J 4y p2 =T s1un = 7.5
Hz, H-1), 3.13 (ddd, J wauna = 18 HZ, J paum = J waans = 7.5 Hz, H-2a), 2.9 (br, NH,), 2.03 (ddd, J 4.2 g2
= 18 Hz, J gy sy = J waw s = 7.5 Hz, H-2b). Anal. Caled for CsH,N, : C, 78.75; H, 7.12; N, 13.12. Found :
C, 78.60; H, 7.00; N, 13.12.

3-Phenyl-2,3-dihydro-1H- ‘ Iizin—l-on\e 14). A solution of 10 (2 g, 0.006 mol) in water (100 ml) was
adjusted to pH = 11 with sodium hydroxide in pellets. The réaction mixture was stirred at room temperature for
10 min and then extracted with ether (100 ml). The organic layer was washed with water (2 x 50 ml), dried over
magnesium sulfate and cvaporated to dryness to give 14 as white crystals (1 g, 95%); mp 104°C (ether / hexane);
ir (KBr) 1680 (CO); 1H-nmr 7.36 (m, 3H-@), 7.13 (m, 2H-@), 7.05 (d, } g4 = 2.5 Hz, H-5), 6.70 (d,J g~
us =4 Hz, H-7), 6.53 (dd, J yepys =4 Hz, ] yeys=2.5Hz, H-6), 5.73 (dd, T ;3002 = YHZ, J 3z =3 Hz,
H-3), 3.80 (dd, J g0 nae = 18 Hz, J g3y us =9 Hz, H-2a), 2.77 (dd, J yap 2. = 18 Hz, T ;00 ns = 3 Hz, H-2b).
Anal. Caled for C,H,,NO : C,79.17, H, 5.62; N, 7.10. Found : C, 79.11; H, 570; N, 7.13.

cis-1-Hydroxy-3-phenyl-2 3-dihydro-1 H-pyrrolizine (15}, To a stirred solution of 14 (1.1 g, 0.006 mol) in
methanol (20 ml} was added sodium borohydride (0.85 g, 0.024 mol). The reaction mixture was stirred at room
temperature for 1 h and the solvent was removed under reduced pressure. The solid residue was taken up in water
(10 ml) and the insoluble mass was filtered, washed with water (2 x 5 ml) and dried to give 5 as white crystals
(0.95 g, 86%): mp 65°C (ether / petroleum ether); ir (KBr) 3240 (OH); 1H-nmr 7.33 (s, SH-@), 6.33 (d, J gsus
=25Hz, H-5), 6.13 (dd, ] yeus=4Hz,J yons=25Hz, H-6), 593 (d, ] y7us =4 Hz, H-7), 5.3 (br, OH),
5.17 (m, H-1 and H-3}, 3.20 (ddd, J gapp2e = 18 HZ, J sty = J maana= 9 Hz, H-2a), 2.17 (ddd, J ;0 2 = 18
Hz, J povm = J uawnus =3 Hz, H-2b). Anal. Caled for C3H;3NO: C, 78.36; H, 6.58; N, 7.03. Found : C, °
78.23; H, 6.67; N, 7.08.

1-Oximino-3-phenyl-2.3-dihydro- 1 H-pyrrolizine (16). To a stirred solution of 14 (1.8 g, 0.009 mol) in ethanol
(15 ml) was added a solution of hydroxylamine hydrochloride (2.5 g, 0.036 mol) in water (10 ml). The reaction

mixture was refluxed for 1 h and ethanol was removed under reduced pressure. The precipitate appeared was
filtered, washed with water and dried to give 16 as white crystals (1.8 g, 93%): mp 173°C (methanol); ir (KBr)
3280-3100 (OH), 1670 (CN); 'H-nmr 10.50 (s, OH), 7.33 (m, 3H-@), 7.05 (m, 2H-&), 6.70 (d, J g.sue= 2.5
Hz, H-5), 6.54 (d,J poue=4Hz, H-7), 6.27 (dd, J genr=4Hz J yens=2.5Hz, H-6), 564 (dd, J papa =
9Hz, J yanx=3 Hz, H-3), 3.74 (dd, J a0 = 18 HZ, J o = 9 Hz, H-2a), 2.91 (dd, J gap e = 18 Hz, J
nars = 3 Hz, H-2b). Anal. Caled for C3H,,N,O : C, 73.57; H, 5.70; N, 13.20. Found : C, 73.40; H, 5.72: N,
13.22.

4-Phenyl-1.2.3 4-tetrahydropyrrolo[1.2-a zin-1-one (17},

Method A : A solution of 16 (0.8 g, 0.004 mol) in polypho§f>1_ioric acid (20 ml) was heated at 90°C for 15 min.
The reaction mixture was poured into iced water (60 ml) and the solution was extracted with chloroform (100
ml). The organic layer was dried over calcium chloride and evaporated to dryness to give 17 as white crystals
(0.5 g, 63%): mp 166°C (chloroform); ir (KBr) 3200 (NH), 1630 (CO); H-nmr 7.54 (d, ] xuuas = 4 Hz, NH),
7.34 (m, 3H-@), 6.97 (m, 2H-@), 6.88 (d, J ygus = 4 Hz, H-8), 6.77 (d, J gen,= 2.5 Hz, H-6), 6.25 (dd, J
mrne =4 Hz, ) yyne=2.5Hz, H-7), 5.57 (dd, J yapae = J wanae = 4 Hz, H-4), 3.91 (dd, J paanz = 14 Hz, J
umus = 4 Hz, H-3a), 3.63 (ddd, J ya 43, = 14 HZ, J 10y s = J iuse vy = 4 Hz, H-3b). Anal. Caled for
CiuaHpN,O : C, 73.57, H, 5.70; N, 13.20. Found : C, 73.52; H, 5.72; N, 13.14.
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Method B : A solution of 20 (0.5 g, 0.0018 mol) in a 10N aqueous hydrochloric acid solutien (20 ml) was
refluxed for 30 min. The solvent was then removed under reduced pressure and the oily residue was dissolved in
a 1N aqueous sodium hydroxide solution. The solution was extracted with chloroform (100 ml). The organic
layer was washed with water (2 x 50 ml), dried over calcium chloride and evaporated to dryness to give 17 (0.25
g, 65%).

enyl-3-(pyrrol-1-ylpropionyl azide (18). To a stirred solution of 6 (10 g, 0.047 mol) in acetone (100 ml} at
0°C was added dropwise triethylamine (6.5 ml, 0.047 mol). After 30 min ethyl chloroformate (4.5 ml, 0.047
mol) was added and 30 min later, a solution of sodium azide (3.1 g, 0.047 mol) in water (5 ml) was also added to
the reaction mixture which was stirred at 0°C for 2 h. It was then poured into water (300 ml) and the precipitate
appeared was filtered, washed with water (2 x 100 ml) and dried to give 18 which was immediately used without
other purification (8.9 g, 80%): mp 100°C; ir (KBr) 2100 {NJ), 1675 (CO).

N-Ethyl-N-[(a-pyrrol-1-vl)phenetylJcarbamate {19). A solution of 18 (2 g, 0.008 mol) in ethanol (150 ml) was
refluxed for 2 h. The solvent was removed under reduced pressure and the oily residue was crystallized to give
19 as white crystals (1.9 g, 88%) : mp 114°C (ether); ir (KBr) 3300 (NH), 1685 (CO); 1H-nmr 7.27 (s, H-&),
7.2 (br, NH), 6.90 (m, 2H-aPyr), 6.03 (m, 2H-pPyr), 533 (t, J cyce = 9 Hz, CH), 40 (0, ] o cis = 7.5
Hz, OCH,), 3.70 (dd, J aiz o = J cim nu = 9 Hz, CH,N), 1.10 (t, J 3 cuz = 7.5 Hz, CH,). Anal. Caled for
C,sH,N,0, : C, 69.75: H, 7.02; N, 10.84. Found : C, 69.67: H, 6.90; N, 10.79.

2-Ethoxycarbonyl-4-phenyl-1.2.3 4-tetrahydropyrrolo[ 1.2-alpyrazin-1-one (20). To a stirred solution of 19 (2
g, 0.008 mol) in toluene (20 ml) was added a 20% solution of phosgene in toluene (30 ml). The reaction mixture
was refluxed for 90 min and then evaporated to dryness. The ocily residue was crystallized to give 20 as white
crystals (1.5 g, 68%): mp 122°C (ether); ir (KBr) 1750 and 1670 (CO); 1H-nmr 7.33 (m, 3H-@), 7.02 (m, 2H-
@, H-6 and H-8), 633 (dd, J 745 = 4 Hz, J gy 16 = 2.5 Hz, H-7), 571 (dd, J pygsa =J pamsw =4 Hz, H-4), -
4,46 (dd, J yaupse = 14 HZ, J g3, 54 = 4 Hz, H-3a), 4.23 (dd, J g3, wow = 14 HZ, J g3y us = 4 Hz, H-3b), 4.06
(4, J cuz as = 5 Hz, CH,), 1.09 (1, J ous cua = 5 Hz, CH,). Anal. Caled for C;H,sN,05: C, 67.59; H, 5.67; N,
9.85. Found : C, 67.64; H, 5.80; N, 9.74.

REFERENCES

1. P. Dallemagne, S. Rault, and M. Robba, Bull. Soc. Chim. Fr., 1987, S’; 1079.

2. P. Dallemagne, O.N. Tembo, S. Rault, and M. Robba, Bull. Soc. Chim. Fr., 1989,“1', o8.
3. S.Rault, O. N. Tembo, P. Dallemagne, and M. Robba, Heterocycles, 1991,1, 1301.

4. N. Clauson-Kaas and Z. Tyle, Acta Chem. Scand., 1952, 2, 667,

5. N. Clauson-Kaas and N. Elming, Acta Chem, Scand., 1952, 2 867.

6. P. Dallemagne, J. C. Pilo, S. Rault, M, Robba, M. Saux, and A. Carpy, Heterocycles, 1992, 34, 1317.
L

Received, 5th April, 1993




