140 Nors

neans of 1 Dean-Sturk trap.  The solution wax decanted from
a small amount of gum and allowed to stand for 12 hr. at 25°.
The crystalline product was collected and combined with a
second crop obtained by concentration of the mather liquor:
vield 30.2 g. (9297), m.p. 103.5-108°. Recrystallization from
ethyl alcohol gave 8 of ni.p. 107-108.5°: infrared (KBr, cm. ')
3230 (NH), 1750 and 1670 (C==(}), 1110 (ether).

The hydrochloride of 3, prepuared by treantment of n sample in
methanol with excess methanolic HCL, was recrystallized from
methanol-ether; nup. 172.5-174.5°.

3-(1-Methyl-3-pyrrolidinyl)indole (7)--A solution of 22.8 g.
(0.10 mole) of N-methyl-3-indolylsuccinimide in dioxane was
added to a heated suspeusion of 15.2 g. (0.40 mole) of lithiun
aluminum hydride i1 400 ml. of dioxane at a rate which main-
tainted reflux. The mixture was refluxed for 21 hr., cooled in
ice, and treated carefully with ice water until a white solid
was obtained. Filtration aud evaporation of the filtrate in
vacuo gave a pale yellow oil which slowly crystallized: yield
17.0 g. (85%%). Tt was recrystallized from ethyl ncetate 1o give a
white produet of nup. 111.5-113°; infrared (CCly cm. 1), 3550
(NH).

2-(3-Indolyl)-1-pyrroline (VI)—-A suspeusion of 19.8 g
(0.11 mwole) of 3-(B-cvanopropionylindole’ (V) in 250 ml. of
methanol was hydrogenated at an initial pressure of 3 atm. over
Raney mnickel catalyst. After 2.5 lir. 2 moles of hydrogen had
beeu absorbed. Continued hydrogenation for 3 days produced
no further absorption, even after substitution of fresh ecatalyst.
lemroval of the catalyst and concentration in vacuo gave a
crystalline solid which was triturated in ether and filtered to
vield 15.6 g. (859) of buff-colored material, m.p. 180.5-182.5°¢
dee.  Au analytical sample was recrystallized from acetone then
acetonitrile;  unp. 183-184.5° dec.; lit7 m.p. 182.5-183.5°;
infrared (CHCl;, em.71), 3470 (NH).

Anal. Caled. for CH,,N: C, 78.23; H, 6.57; N, 15.21.
Fouud: C, 78.00; H, 6.50; N, 15.27.

3-(2-Pyrrolidinyl)indole (VII). A. By Hydrogenation of
VI.—A suspension of 3.7 g. (0.02 mole) of V1 in 100 ml. of meth-
anol was hydrogenated at 40° aud 3 atm. over 0.2 g. of platinuiu
oxide, the theoretical amount of hydrogen being absorbed in 16
hr. Removal of the catalyst and concentration under reduced
pressure left a white crystalline solid which was recrystallized
from acetonitrile to give 2.0 g. (547) of VII, m.p. 138-140°,
A sample was reerystallized again from acetonitrile and had
nLp. 140-142°; lit. nLp. 145.8-146.6°," 141-143°7;  infrared
(KBr, cm. 1), 3280 (NH).

Anat. Cualed. for CoHuuNy:
I‘onnd: C, 77.50; H, 7.64; N, 15.10.

B. By Reduction of VI with Sodium Borohydride.-—A solu-
tion of 3.7 g. (0.02 wole) of VI in 100 ml of absolute niethuiol
was treated with 1.5 g. (0.04 mole) of sodiunr borohydride in
portions during 5-10 min.  The solution was refluxed for 1 hr.,
cooled, and treated with 27 ml. of 6 N NaOH then 200 ml. of
water.  After 16 hir. a white crystalline =olid was collected and
dried n vacuo over P.O;; vield 2.1 g. (37%%), m.p 139.5-141°.
After vecrystallization from acetonitrile, the rmaterial had nip.
141.5-142.5° alone or when mixed with VII obtained by catalytic
reduction of V. Its infrared spectrum was superiinposable on
that of the material from A,

¢, TTS8 1L 758

N, 135.04.
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The Michael addition products of acylamidomealo-
nates or acylamidocyanoacetates with acrylonitrile,®™

Vol 9
methyl methacrylate,! acrylanide,® acrolein,® methyl
vinyl ketone,® and methyl vinyl sulfone® have proved
to be useful intermediates for the preparation of amino
acids. We report in this commmmication the siceess-
ful basie-resin catalyzed addition of ethyl acetamido-
madonate to another activated a.g-olefinie svstemn. -
vinylpyridine, and hydrolysis of the addition product
to the new, unnatural, basic mmino acid, pL-2-anino-4-
(+-pyridvhbntyric acid  dilivdrochloride (1), Cony-
pound 1 wax found to have no inhibitory effects i eitro
against standard strains of Mycobacteriwm luberculosis,
baeteria, and fungae.

Experimental Sections

bL-2-Amino-4-(4-pyridyl }butyric Acid Dihydrochloride.

A mixture of 21.7 g. (0.1 mole) of diethyl acetamidomnalonate,
11.6 g. (0.11 mole) of 4-vinylpyridine, 10 g. of Amberlite 400
(OH form), and 50 mil. of absolute ethanol was heated at 60-70°
(stirring) for 20 hr. The mixture was filtered and concentrated
in vacuo 1o a heavy syrup which did not crystallize: yield 24 ¢.

The crude malonate (24 g.) was refluxed for 12 hr. with ¢
N HCL  The reaction mixture was councentrated to dryness
in vacuo. The crystalline residue was extracted twice with
boiling ethanol (reflux) and reerystallized from methanol-
ether; vield 12.5 g. (49.4/7 over-all), mL.p. 223-224°. A second
recrystallization from methanol did not change the melting point.

Anal. Caled. for CHCLN.O.: €, 42.71; T, 5.58; N, 11.07,
Found: C,43.02; 11, 5.78; N, 10.84.

i1y To whomn iuquiries shonld be addressed at DPsychopliarmacology
Service Center, National Institute of Mental Health, Betlexda, Md. 20014

(21 4a) W. E. Hanby, 8. G. Waley, J. Watson, and E. J. Ambrose, .J.
Chem. Soc., 3239 (1950); ib) N. F. Albertson and 3. Arclier, J. Am. Chenc.
Soc.. 87, 2043 (1945): (¢} K. Shimo and &, Wakamatsu, J. Org. Chem., 26,
3788 (1461); (d) 11. R. Snyder, J. ¥. Shekleton, and C. D). Lewis, J. . ni.
Chem, Soc., 87, 310 (1945).

{3y D.T. Warner and O. A. Moe, ibsd., 70, 2765 (1048): J. W. Corufoctle
R. Cornfortli, (*. E. Daldgleiscl, and A. Neuberger, Bivchem. J., 48, 5Hul
(19571,

b 11. Gersloa aud AL Seala, J. Qrg, Chem., 26, 2347 (19061 1, Leotaced
and W, Tselannen, J. Med. Chenc., 8, 287 (10653},

(31 T. Kaneko and T. lnui, Nippen Kngaku Zasshi, T6, 316 1iudsh1:
Chein, Abstr., B1, 17747 (10571

:6) Microanalyses were perforuel Ly Mo J. Deororine of these luboru-
tovies,  All melting points were determined on a Thowmas—1loover uelting
puint apparatus and are cocreeted,

5-Nitro- and 5-Aminogramines

Joskera I DeGriaw, Verxox H. Brows, axp W, AL SKiNNen

Departiment of Pharnaceutical Chemistry,
Stanford Research Institute, Menlo Park, C'alifornia

Recewved August &, 1965

Ax part of a prograni dexigned to detect physiological
activity in organie compounds, we have prepared a
series of  S-nitro- and  S-aminogramines.  Previous
work has shown that gramine compounds can exert a
rariety of physiological actions i animals melnding
antiserotonin netivitv,b? hypoteusion,®* and oxytocic
activity,3—*
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