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The methyl ester of isomer A of S-methylryptophan (2SR,3RS; 2A) was stereoselectively prepared by an
efficient modified method through the reaction of a-methyl-N{1-Methylethyl}1 H-indole-3-methanamine 3)
with methyl nitroacetate to give the desired nitro compound as a mixture of two racemates 5A, and 5B. Dur-
ing the recrystallization process epimerization occurred and only racemate 5A crystallized out. Catalytic hy-
drogenation of 5A in the presence of acid stereoselectively yielded the desired amino acid ester 2A. Pictet-
Spengler condensation of 2A with aldehydes under aprotic conditions followed by dehydrogenation gave ex-
cellent yields of B-carbolines 7a-i, (R = methyl, ethyl, acetyl, phenyl, pyridine-2-yl, furan-2-yl, quinoline-2-yl,
styryl, phenethyl). Also B-carbolines 7a,b,i were synthesized by the Pictet-Spengler condensation of B-meth-
yltryptophan under acidic aqueous conditions followed by esterification and dehydrogenation.
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Stereoselective Synthesis of Methyl 2-Amino-3-(3-indolyl)-
butanoate (3-Methyltryptophan Methyl Ester, 2SR,3RS;
2A).

The amino acid B-methyltryptophan is an important
structural moiety of a number of natural products such as
telomycin [3], streptonigrin [4] and lavendamycin [5]. The
stereochemistry of -methyltryptophan isomers known as
A (25R,3RS racemate, 1A) and B (2RS,3RS racemate, 1B)
has been determined through nmr studies by Turchin and
coworkers [6]. It has been reported [4,6] that the natural
B-methyltryptophan is one of the enantiomers of isomer A.
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B-Methyltryptophan or its methyl ester is prepared
either by the acetamidomalonate [7] or by the nitroacetate
method [8-10]. The former is long, tedious and produces
pure 1A and 1B in only 27%. The latter is shorter but is
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not stereoselective and gives a diastereomeric mixture of
2A and 2B in an overall yield of 42%. We have modified
the nitroacetate method and have stereoselectively pre-
pared pure 2A in an excellent overall yield of 71% start-
ing from indole. The modification involves 1) isolation of
pure 5A in the condensation step and 2) addition of acid
and use of commercially available Raney nickel in place of
Ni(W-4) in the hydrogenation step (Scheme I).

a-Methyl-N-(1-methylethyl)-1H-indole-3-methanamine
(3) was prepared from indole by the method of Snyder and
Matteson [7] in 85% yield [11] (lit [7] 60%). Condensation
of 3 with nitroacetate 4 and triethylamine in toluene at
95.105° gave a mixture of racemates S5A and 5B (5A:5B
= 2:1)in 93% yield [12). Recrystallization of this mixture
from chloroform-hexane (60:40) gave only SA in 86% over-
all yield. This indicates that during the recrystallization
process eprimerization occurs and racemate 5B is con-
verted to the less soluble 5A and this transformation is
continued until nearly all of 5B is converted to 5A. This
eperimerization is facilitated by the presence of triethyl-
amine [13]. To prevent the interconversion of 5A to 5B in
solutions, isomer 5A must be prepared free of base. Hy-
drogenation of 5A in the presence of Raney nickel in an
ethanolic solution of trifluoroacetic acid gave 2A and a
small amount of 2B (2A:2B = 97:3) in 94% yield [14]. Re-
crystallization with ethyl acetate afforded pure 2A. Amino
acid ester 2A was identified as the methyl ester of isomer
A of 8-methyltryptophan [4,6] by a comparison of its meli-
ing range, tlc and 'H nmr data with those of authentic
samples. Isomers A and B of B-methyltryptophan were
prepared by an unambiguous method [7] and treated with
methanolic hydrogen chloride to produce the correspond-
ing esters in about 92% yield.
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B-Carbolines Derived from §-Methyltryptophan.

The chemisiry of B-carbolines has long been of interest
because of their occurrence in a large number of alkaloids
[15] and neurochemical and behavioral activities [16,17].

-Carbolines have been synthesized through various
methods, among which the Pictet-Spengler condensation
[18-21] is one of the most common methods. In this con-
densation tryptamines are reacted with aldehydes either in
aqueous acidic [18-20] or in aprotic conditions in the pre-
sence or absence of acids [21] to yield 1,2,3,4-tetrahydro-g-
carbolines which are then oxidized to the S-carbolines.

4-Substituted B-carbolines are shown to be active neuro-
chemical agents in the mammalian brain [16,17}. Although
a number of these derivatives have been prepared by vari-
ous methods [16,22,23], to our knowledge only a few of the
4-methylsubstituted-B3-carbolines have been synthesized
[23,24].

B-Carbolines 7a-i from 3-Methyltryptophan Methyl Ester
under Aprotic Nonacidic Conditions (Method I).

B-Methyltryptophan methyl ester (2A) was prepared by
the modified method and condensed with a number of al-
dehydes in refluxing toluene, xylene or diglyme under
neutral conditions to give diastereomeric 1,2,3,4-tetra-
hydro-3-carbolines 6 in high yields. Pyruvaldehyde direct-
ly gave B-carboline 7i under these conditions with little or
no formation of the tetrahydro derivative 6. Similar results
in the condensation of dI-tryptophan with pyruvaldehyde
have been reported by Faini and coworkers [25]. The
crude mixtures of tetrahydro-B-carbolines were dehydro-
genated to give (B-carbolines 7. In addition to the expected

(B-carboline 7g, dehydrogenation of 6g also gave (3-carbo-
line 7h in a ratio of 8:1 (7g:7h). 8-Carboline 7h will be
produced if the evolved hydrogen is catalytically added to
the styryl double bond of either 6g prior to dehydrogena-
tion and/or to 7g. Tables I and III show the reaction condi-
tions, yields, melting ranges, elemental analyses and nmr
data for these products.

B-Carbolines 7a,b,i from (-Methyltryptophan under
Aqueous Acidic Conditions (Method II).

Isomers A (2RS,3SR,1A) and B (2RS,3RS,1B) of

B-methyltryptophan were prepared according to the
Snyder and Matteson method [7] and condensed with alde-
hydes in dilute solutions of sulfuric acid. The resulting
Zwitterionic salts 8 of 1,2,3,4-tetrahydro-3-carbolines were

Method 11
CHg CH3
COoH coo"
H
mz snono-H20 0 N
N N ®°
1 H 8 H R

Isomer A or B R:Me[EtAC 8a; R:Me 8b; R:=Et

1
CH3OH HCI COchs s pasc CozR
Dloxana ~N

6a; R: Me 7a; R.R‘:Me 7§, R:=Ac
6b; R-Et 7b; R:zEt RI:H
R1:Me 7i; R: Ac

R1: Me

converted to the methyl esters 6 by treatment with
methanolic hydrogen chloride and then dehydrogenated
to B-carbolines 7 [20]. Pyruvaldehyde did not produce the
corresponding teirahydro-B3-carbolines 8 and 6 but rather
gave (-carboline 7j which upon methylation afforded
fB-carboline 7i. Reactant ratios, yields, melting ranges, ele-
mental analyses and nmr data are giving in Tables II and
III.

As shown in Tables I and III the overall yields of B-car-
bolines are good to excellent and as expected [21a,b] the
aprotic condensation (Method I) gives the products in
higher yields than the aqueous acidic condensation
(Method II). When salicylaldehyde was condensed with
2A, the corresponding aldimine 10 and not the cyclic te-
trahydro-B-carboline 6 was obtained [21b] (Scheme II).
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Table I
Tetrahydro-B-carbolines and 3-Carbolines Prepared by Method I [a]

Hy,CH3 CHg
l % C02CH3 X ~CO5CH3
N N-H I ZN
' N
H R 6 i R 7
Compound Reaction Yield Compound Reaction Yield MP
No. R Time (hours) (%) No. R Time (hours) (%) (°C)
{b]
6a CH, 24 [c] 87 7a CH, 10 87 213-214.5 [d]
6b C.H, 4 [e] 86 7b C,H; 3 87 167-169 [d]
6c CH; 2 [b) 97 7c C.H; 3 85 266-267 [f]
6d 2-pyridyl 4 [b) 95 7d 2-pyridyl 3 89 168-169 [g]
be 2-furyl 1-¥2 [b] 97 Te 2-furyl 3 95 209-210 [d]
6f 2-quinolinyl 16 [b] 96 71 2-quinolyl 4 93 197-198 [h]
bg styryl 5 [b] 88 g styryl 6 88 (i) 172-173 [d]
{a] Reaction of pyruvaldehyde with 2A in refluxing xylene for 10 hours directly produced B-carboline 7i in 89%, mp 182-184° [b] Refluxing xylene.

[c] Refluxing toluene. [d] Purified by silica gel column chromatography. [e] Refluxing diglyme.
Recrystallized from methanol-ethyl acetate. [h] Recrystallized from dichloromethane-hexane.
7g:Th = 78:10. Compound 7h was recrystallized from dichloromethane-hexane, mp 172-173°.

[f] Recrystallized from ethanol-ethyl acetate. [g]
[i]Dehydrogenation of 6g gave 88% of a mixture of

Table I1
Tetrahydro-B-carbolines and 8-Carbolines Prepared by Method II [a]

CHg CHg CHg
co COLCH
NH -H
N @ 2 N N N
H R H R H R
8 7

6
Compound Yield Compound Yield Compound Isolated MP
No. R [b) (%) No. R (%) No. R Yield (%) [c] (°C)
8a Me 74 6a Me 81 7a Me 74 213-214.5
8b Et 80 6b Et 71 7b Et 65 167-169

[a] The mole ratios of aldehydes to B-methyltryptophan were 9 to 2.

[c] Purified by silica gel column chromatography.

Upon hydrolysis in an aqueous methanol solution in the
presence of sulfuric acid at 60° compound 10 produced sa-
licylaldehyde. Attempts to cyclize 10 by heat or heat in the
presence of acids failed.

EXPERIMENTAL

Melting points (uncorrected) were measured with a Thomas Hoover ca-
pillary apparatus and are in celcius. Infrared spectra were obtained with
a Beckman IR-4250 grating spectrophotometer. Proton magnetic reso-
nance spectra were obtained with a Varian T-60 or FT80A spectrophoto-
meters in deuteriochloroform or DMSO-ds with tetramethylsilane (TMS)
as internal standard. Mass spectra were obtained with a Hewlett-Packard
5980A mass spectrometer at Ball State University or with an AEI MS-902

[b] The reaction of pyruvaldehyde with B-methyltryptophan directly gave
B-carboline 7j in 66% yield which upon methylation and dehydrogenation gave 7i. The yield of 7i was 26% after silica gel column chromatography.

spectrometer at Baker Laboratories, Cornell University using electron
impact ionization. Elemental analyses were performed by Midwest
Microlabs, Lid. or Canadian Microanalytical Service, Ltd.

Methyl 3(3-Indolyl}2-nitrobutanoate, 2SR,3RS Isomer (5A).

This compound was prepared according to a modified procedure bas-
ed on previously known methods [8-10]. In a 1 ¢ three-necked flask
equipped with a mechanical stirrer, a nitrogen inlet tube, a Claisen
distilling head fitted with a thermometer and a condenser attached to a
nitrogen bubbler, a solution of a-methyl-N{1-methylethyl}1H-indole-3-
methanamine (3) [7] (10.1 g, 0.05 mole) in 125 ml of dry toluene was plac-
ed. To this, 5.06 g (0.05 mole) of triethylamine and 5.95 g (0.05 mole) of
methyl nitroacetate [26] were added. The solution was stirred under ni-
trogen at room temperature for 45 minutes then 300 ml of dry toluene
was added and the mixture was stirred under a slow stream of nitrogen at
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Table III

Analytical and Spectral Data

CHg

=N
7 'l‘l 1 2
H

9 R =

'H NMR (5 ppm) (solvent)

(deuteriochloroform): 2.66 (s, C,-CH,), 3.1 (s, C,-CH,), 3.9 (s, -OCH,), 7.2-7.6 (m,
ArH), 8.23 (d, ] = 8, ArH) and 9.9 (bs, NH)

(deuteriochloroform): 1.36 (t, J = 7, C,-C-CH,), 3.06 (s, C,CH,), 3.08(q,J = 7,
C,-CH,-C), 3.97 (s, -OCH,), 7.2-7.6 (m, ArH), 8.25 (d,J] = 8, ArH), 8.87 (bs, NH)

(deuteriochloroform/deuteriodimethyl sulfoxide): 3.06 (s, C,-CHy), 3.9 (s,
-OCH,), 7.1-7.7 (m, ArH), 7.8-8.03 (m, ArH), 8.22(d,J = 8, ArH), and 11.48 (bs,
NH)

(deuteriochloroform): 3.14 (s, C,-CH,), 4 (s, -OCH,), 7.1-8 (m, ArH), 83 (d,] =
8, ArH), 8.6-8.95 {m, ArH), and 11.55 (bs, NH)

(deuteriochloroform/deuteriodimethyl sulfoxide): 3.07 (s, C,-CH,), 3.98 (s,
-OCH,), 6.6-6.8 (m, ArH), 7.2-7.9 (m, ArH), 83 (d,J = 8, ArH), and 10.76 (bs,
NH)

(deuteriochloroform): 3.13 (s, C,-CH,), 4.05 (s, -OCH,), 7.2-8 (m, ArH), 8.1.8.4
(m, ArH), 8.86 (d, ] = 8, ArH) and 11.82 (bs, NH)

(deuteriochloroform): 2.9 (s, C,-CH,), 3.86 (s, -OCH,), 6.8-7.25 (m, ArH and
-CH=CH.), 8.1 (d, ] = 8, ArH) and 9.3 (bs, NH)

(deuteriochloroform): 3.05 (s, C,-CH,), 3.1-3.4 (m, -CH,-CH,), 3.92 (s, -OCH,),
6.9-7.2 (m, ArH), 7.2-7.5 (m, ArH), 8.23 (d, ] = 8, ArH) and 8.56 (bs, NH)

(deuteriochloroform): 2.86 (s, CH,CO), 3.1 (s, C,-CH,), 4.02 (s, -OCH,), 7.1-8.1

1630
Compound Molecular Elemental Analysis
No. R Formula Calcd./Found
c H N
7a CH, C,H,N,0, 70.85 5.55 11.02
70.65 5.30 11.17
7b C.H, C,H (N0, 71.62 601 1041
71.69 648 10.68
Te CH, C,oH\(N.O, 7593 5.09 885
7571 5.09 885
d 2-pyridyl C,H;N,0, 7191 4.76 13.24
72.01 481 13.14
Te 2-furyl C,H,.N,0, 70.58 4.60 9.14
70.38 452 8.99
7 2-quinolinyl G, H,,N,0, 75.19 4.66 11.44
75.16 4.44 11.65
{4 CH,CH=CH C,H,N,0, 7717 529 8.18
76.65 5.31 7.8l
7h C,H,CH,CH, C,H,N.0, 76.74 581 8.13
7644 583 807
7i CH,C=0 C,H,,N.0, 68.07 5.00 9.92
6797 4.81 98

95-105° for 10 hours. The toluene solution was washed with 5% hydro-
chloric acid solution (3 X 100 ml), then with water (5 x 100 ml) and was
then dried (magnesium sulfate). Evaporation of the solvent on a roto-
evaporator and then on a vacuum pump at 60° overnight gave 12.2 g
(93%) of a brown solid. 'H nmr analysis showed it to contain two isomers
[2RS,3SR (5A) and 2RS,3RS (5B)] in the ratio of 2:1 [12]. Recrystalliza-
tion of this mixture from chloroform-hexane (60:40) gave 11.34 g (86%
overall, mp 107.5-109°) of pure 5A; ir (chloroform): v 3475, 3120, 3020,
1758, 1560 em™*; 'H nmr (deuteriochloroform): 8 1.54 (d, 3H,J) = 7 Hz),
3.5 (s, 3H), 4.15 (m, 1H), 5.37(d, 1H, J = 9 Hz), 6.9-7.3 (m, 4H), 7.37-7.67
(m, 1H), 8.07 (bs, 1H). The nmr signals of 5B are nearly superimposable
on those of S5A except for its methoxy singlet and o-H doublet signals
which appear at 3.75 and 5.44 ppm respectively; ms: m/e 262, 216, 188,
170, 160, 156, 144, 130, 115.

Anal. Caled. for C,;H,,N,0,: C, 59.54; H, 5.38; N, 10.68. Found: C,
59.32; H, 5.19; N, 10.92.

Methyl 2-Amino-3{3-indolyl)butanoate,
Ester (2A; 2RS,3SR isomer).

B-Methyliryptophan Methyl

In a 500 ml heavy-walled flask containing a magnetic bar, 75 ml of an
ice-cooled solution of 5.2 g (45.6 mmoles) of trifluoroacetic acid in abso-
lute ethanol was placed and then ground nitroester A (3.00 g, 11.4
mmoles) was added. The mixture was stirred for 30 minutes until all or
nearly all of the solid was dissolved. The magnetic bar was removed and
then 9 g of freshly prepared Ra-Ni (W-4)[27] or commercial Raney nickel
was added and hydrogenation was carried out at 40 psi (~ 2.75 atm) at

(m, ArH), 8.18 (d, J = 8, ArH), and 10.22 (bs, NH)

room temperature until hydrogen absorption ceased (~ 1 hour) [28]. The
reaction mixture was filtered through a layer of celite, washed with 3 X
50 ml of absolute ethanol [29] and the filtrate was evaporated under va-
cuum. To the resulting material 100 ml of ether and 100 ml of water con-
taining 3.5 g of sodium carbonate were added. After stirring for 30 mi-
nutes the ether layer was separated and the aqueous layer extracted with
4 x 50 ml of ether. The combined ether extract was washed with 50 ml of
water, 50 ml of 10% ammonium chloride solution, dried (magnesium
sulfate), and evaporated to give 2.530 g (96 %) of nearly pure amino ester
2A 2A:2B = 97:3). Recrystallization with ethyl acetate gave pure 24,
mp 118-120; ir (chloroform): » 3475, 3380, 3120, 2990, 1738 cm™*; 'H nmr
(deuteriochloroform): 8 1.28 (d, 3H, J = 6.5 Hz), 1.41 (br s, 2H), 3.58 (m,
1H), 3.63 (s, 3H), 3.85 (d, 1H, ] = 4 Hz), 6.7-7.2 (m, 4H), 7.3-7.7 (m, 1H),
8.17 (bs, 1H); ms: m/e 232, 144.

Anal. Caled. for C,,;H,N,0,: C, 67.22; H, 6.94; N, 12.06. Found: C,
67.31; H, 6.64; N, 12.29.

Methyl Esters of Isomers A (2RS,3SR) and B (2RS,3RS) of B3-Methyltryp-
tophan (2A and 2B).

B-Methyltryptophan [7] isomer A or B (0.510 g, 2.35 mmoles) was dis-
solved in 60 ml of saturated methanolic hydrogen chloride solution and
refluxed under nitrogen for 10 hours. The reaction mixture was allowed
to cool to room temperature, concentrated to about 3 ml, basified with
14% aqueous ammonium hydroxide (pH ~ 9) and extracted with ethyl
acetate (5 x 25 ml). The combined extracts were dried (magnesium
sulfate) and then evaporated to give a brown solid (0.503 g, 93%). This
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material was recrystallized with ethyl acetate. Isomer A ester had mp
121-122°, mixed mp with 2A, 118-120°. The 'H nmr was the same as that
of 2A. Isomer B ester had mp 115-118°, mixed mp with 2A, 102-112°; '*H
nmr (deuteriochloroform): 6 1.41 (d, 3H, J = 6.5 Hz), 1.58 (br s, 2H),
3.3-3.8 (m, 2H), 3.58 (s, 3H), 6.86-7.27 (m, 4H), 7.33-7.67 (m, 1H), 8.2 (bs,
1H).

Method I. B-Carbolines from B-Methyltryptophan Methyl Ester in Apro-
tic Conditions.

B-Carbolines described in Table I were synthesized according to the
following procedures used for the synthesis of 6d and 7d [21a,b].

3-Carbomethoxy-4-methyl-1-(2-pyridyl)-1,2,3,4-tetrahydro-B-carboline
(6d).

To a magnetically stirred solution of 8-methyltryptophan methyl ester
(2A, 1.0 g, 4.3 mmoles) in 50 ml of warm (60°) dry xylene under nitrogen
freshly distilled pyridine-2-carboxaldehyde (0.92 g, 8.6 mmoles) was add-
ed and the mixture was refluxed for 4 hours. Evaporation of the solvent
gave 1.31 g (95%) of a yellow oily material. Tlc analysis (silica gel, petro-
leum ether-ethyl acetate, 1:1) showed two spots (R, = 0.56 and (0.60) cor-
responding to the two diastereomers of tetrahydro-8-carboline 6d.

3-Carbomethoxy-4-methyl-1-(2-pyridyl}-B-carboline (7d).

To a solution of 1.31 g (4.08 mmoles) of crude mixture 7d in 50 ml dry
xylene 1.5 g 10% Pd/C was added and the mixture refluxed for 3 hours
under nitrogen. The reaction mixture was filtered off, the black mass was
washed with 50 ml of hot xylene and the filtrate evaporated to give 1.21 g
(94%) of 7d as a yellow oil. Trituration of this material with a mixtue of
benzene-methanol (1:50) gave a solid material which was recrystallized
with methanol-ethyl acetate, mp 168-169°; ir (chloroform): » 3360, 3010,
2960, 1710 cm™'; ms: m/e 317, 285, 259, 258, 257, 229, 78, 77, 52. Elemen-
tal analysis and the 'H nmr data are given in Table III.

Method II. B-Carbolines from B-Methyltryptophan in Aqueous Acidic
Conditions.

B-Carbolines 7a,b,i (Table II) were prepared according to the follow-
ing procedures described for the synthesis of 8a, 6a, and 7a. 8-Carboline
7i was obtained in the esterification step and consequently the dehydro-
genation step was not necessary.

3-Carboxy-1,4-dimethyl-1,2,3,4-tetrahydro-B3-carboline, (Zwitter ion 8a).

To a stirred suspension of 0.982 g (4.5 mmoles) of S-methyltryptophan
(isomer A) in 20 ml of 0.005 M aqueous sulfuric acid solution under ni-
trogen, 0.91 g (20.7 mmoles) of acetaldehyde was added via a syringe.
The resulting solution was stirred at 25° for 14-18 hours. The light grey
precipitate was filtered off and dried under vacuum at 60° to give 8.12 g
(74%, mp 272-278°) of 8a.

3-Carbomethoxy-1,4-dimethyl-1,2,3,4-tetrahydro-S-carboline (6a).

A solution of 8a (0.7 g, 2.86 mmoles) in 60 ml of saturated methanolic
hydrogen chloride was refluxed under nitrogen for 7% hours. The reac-
tion mixture was allowed to cool to room temperature and concentrated
to approximately 2 ml. The oily residue was basified (pH 9) with 14%
aqueous ammonia, extracted with ethyl acetate (5 x 25 ml), dried (mag-
nesium sulfate) and evaporated to give 0.604 g (82%) of 6a) as a dark
brown solid.

3.Carbomethoxy-1,4-dimethyl-B-carboline (7a).

To a solution of crude 6a (0.604 g, 2.34 mmoles) in 50 ml of dioxane,
500 mg of 10% Pd/C was added and refluxed under nitrogen for 3%
days. The black suspension was filtered through a layer of celite, washed
with 50 ml of hot dioxane and then filtered through a layer of silica gel
followed by 50 ml of hot dioxane. The resulting solution was evaporated
and dried at 50° overnight under vacuum to give 0.52 g (87%) of 7a.
Thin layer chromatography (silica gel, ethyl acetate-petroleum ether 1:1)
showed a predominant fluorescent spot (R, = 0.21). Flash chromato-
graphy (ethyl acetate-petroleum ether, 1:1) afforded 0.44 g (74 %) of pure

(2RS,3SR)-3-Methyltryptophan Methyl Ester 1631

7a. Recrystallization with chloroform-petroleum ether gave a white solid
(mp 213-214.5°); ir (dichloromethane): 3340, 3075, 2990, 1710 cm™*; ms:
m/e 254, 222, 196, 194, 168, 98; 'H nmr and elemental analysis data are
given in Table III.

Methyl 2{2-Hydroxybenzaldimino)-3{3-indolyl)butanoate (10).

To a magnetically stirred solution of 2A (1.0 g, 4.3 mmoles) in 250 ml
of dry xylene under nitrogen 0.52 g (4.3 mmoles) of freshly distilled sali-
cylaldehyde was added and the mixture refluxed for 3 hours. Evaporation
of the solvent and trituration of the green-yellow oil with a mixture of
hexane-petroleum ether (5:2) gave a green-yellow crystalline material
(1.39 g, 97%). Thin layer chromatography analysis (silica gel, petroleum
ether-ethyl acetate, 3:1) showed a single spot (R, = 0.54). An analytical
sample was obtained by recrystallization with ethyl acetate, mp 138-140°;
ir (paraffin oil): 3363, 1730, 1626 cm™; 'H nmr (deuteriochloroform): &
1.39 (d, 3H), 3.69 (s, 3H), 3.8-4.08 (m, 1H), 4.2 (d, 1H), 6.66-7.43 (m, 9H),
7.43-7.73 (m, 1H), 7.6 (s, 1H), 7.87 (bs, 1H); ms: m/e 336, 219, 144, 132,
117, 115, 78.

Anal. Caled. for C,H,N,0,: C, 71.41; H, 5.99; N, 8.33. Found: C,
71.48; H, 6.02; N, 8.43.
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