2644 N o1

Pd-C. The mixture was shaken with hydrogen (1.5 kg/cm®)
nntil the theoretical amount had been takeu up in 1 hr. The
catulyst was remnoved by filtration and the filtrate was reduced
invaedo 10 yield a light red glass which wax dissolved in 300 nil
of ether and filtered to remove the iusoluble material. The
filtrate was treated with activated carbon and concentrated ta
vield 4.4 g (65.677) of a white glass, nip 77° dec, Ao 2.08 4.

Arnal.  Caled for C)3H,NOs: N, 5,02, Found: N, 5.2

a-Isopropyl-3,4-dihydroxypheuylacetamide (4b) was prepared
from  e-isopropyl-3,4-dibenzyloxyphenyvlncetamide ax deseribed
above, mp 39° dec, 1 93.897 vield.

dral. Caled for CHHENOs: N, 6,70, Fanud: N, 641,

B3-(Cyclohexyl)-3-(3,4-dibenzyloxyphenyl)ethylamine Hydro-
chloride —To a dispersion of 1.04 g (0.051 mole) of LiAllly in 51
ml of ether was added 7 g (0.017 mole) of 3a i 200 ml of ether in
15 min.  The mixture was stirred at roon temperature for 2 hr
and refluxed for S hr. It was decomposed with 10 ml of witter and
the solids were removed by filtration.  The filtrate was dried
and adjusted to acidity by the addition of ethereal 1HCL The
precipitated solid was callected and reerystallized fronn merhanal
to yvield 6.3 g (82.177) of a light-textured white =afid, mp 208
210°, Ao 281 my e 2810).

Aneds o Caled Tor CyHCINGOs: € 74.40; H, 7.055:
Fond: ¢ T4.40; 11, 7.72; N, 2,08,

8-( Cyclohexyl)-3-(3,4-dihydroxyphenyl)ethylamine Hydro-
chloride (5).--To a salution of 2.05 g (0.0068 mole) of g-(eyelo-
liexy)-8-(3,4-dibenzyloxyphenylethylamine  hydrochloride  in
200 ml of ethanol was added 0.5 g of 1077 Pd-C. The mixtore
wis shaken with hydrogen (2.81 kg/em?) »mtil the theoretical
amomnt had been taken np in 5 e, The eotalyst was removed
by filtration, and the filtrate was cancentrated to vield a glassy
=ulid which wax dried tharoughly /e cacve a1 room temperatmr
vield 1.83 g (1007,) of a gray-white powder, mp 71°,
20N, A 288 i e 3330).

Anal. Caled for CLllpCINOG ) 61865 11, 8160 CL 13.045:
N, A06. Found: €, 61.6%; H, 8.07; Ol 15.02; N, 485,

N,
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[somerie Mannich Bases Dervived from

lithyl 5-Hydroxy-2-methylindole-3-carboxylatc

ML Bueen, R Osreuus, Al Lo Beveey, 1 Hamoise,
ann (L O, Porrs

Steeling=-Windloop Researvch Listilulr,
Reasselure, Nvw York 12144

[eceicad Novewber 5, 1906

The condensation of ethyl 5-hydroxy-2-mcethylindole-
3-carboxylate (I, R = H) with dimethylamine and
formaldehyde 13 reported to vield a Mannich base in
which the dimethylaminomethyl group has been as-
signed to the 6 position (In).!  The discovery that this
indole derivative exhibits hypoglycenic activity in rats
led ns to seek direet evidenee for the position of the

B
HO -
]; III CO,C,H, HO\éJ\\_I CO,C.H,
R N7 ™CH,
H 3 E CH,
! 1

a, R+ CH,N(CHyy;: b, R-CH.. ¢ R CH_.NC>——()H

(1 LA Sreek, 1780 Paero 2,832,527 Alane 1, 19308 Chene, hatr. B3,

K1 3103a01,
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dimethylaniuomethyl group, as the most hikely alternie
tive streture Ia cannot be exchided.

The dimethylaminomethyl side chain of the Memich
base was degraded to 1 methyl group by Raney mekel
in refluxing aleohol to give an indole which must be the
+-methyl dertvative Hb since it was different fimnm the
known G-methyl izomer Ih.**  This the Mannieh bose
must be the pradiet of =snbztitution at the 4 and not
the 6 position. a eonclusion whieh s supported by the
nmr =pectra.’

The structure of the Mannich base does not resemble
that of etther major class of n=eful svnthetic insulin
snbxtitutes, the sulfonylureas or the bignanides.  Can-
sequently a nnmber of analogs weve prepared by varving
the amine contponent in the Mannieh condensation in
the hope of finding an mnproved msnlin snbstitute.
One member o thix gronp. the d-hydroxypiperidi-
nomethyl derivative He, appeared to be as active
rats as the dimethyliminomethyl derivative and =onme-
what less toxin.

The original plan for synthesis of the corresponding
t-substitnted derivatives, Ta and Te, involved blocking
the 4 position with a bromiue atom followed by a
Maunnich reaction and removal of the blocking atom
by o reduetion process. Surprisingly,  bromination
of T (R = H), it= O-acetate or O-benzyl ether in acetic
actd led, 1 high vield, to the 6-bromo derivatives I e,
The nmr =peetra provided decisive evidence for these
strnetires ax the arvmatic proton resonances appeared
as two unpht peaks.  The reason for the contrasting
conrses of the bromimation and Mannich reactions is
not apparent.  The 6-bromo derivatives were never-
theless usefnl =mee the bromine atom eould be re-

RO
:Q—/IE'COJC_-H; Rom(‘o,(‘,ﬂ»,
Br N CH,, N(® N (‘1
N N N

{1l 1V
oo - ;b COCH o 10 = CHLUGH

placal by a nitrile gronp which in turn vonld be trans-
formed to the destred dimethylaminomethyl finetion,
The benzyl ether e wax converted in high viekd to
the nitrile TVe by uze of cuprous cyanide in a Rosen-
mund-von Braun reaction Hydrogenation  cata-
lyzed by platinum in acetie acid then vielded the 6-
aminomethyl  derivative Va.  Methylation by the

C4H;CH,0
115 U mCOJCEHB
R N CH;

H
v
a, R = CILNH,
b, B = CH,N(CHjy),

Fschweller-Clarke procedure gave Vb which frirnished
the G-dimethyluminomethyl-ad-hydroxyindole Tn npon
hydrogenation over palladium in aleohol”  "This new

(2) R.J. & Beer, K. Clurke, . I'. Davenport, and A, Robertson, J. Chem,
Soe., 2029 {1931).

(3) G. R. Alen, Jr., " Phlucks, and M. J. Weiss, J. dAn. Chem. Soe., 88,
2536 (1966).

(4) This finding wus ceacled inrdependendy by S0 A Momi, O, Johuson.
and 1. White, T'etratedran Letters, 1459 (196)3),

BY O Maowry, e Ko, 42, 207 1R

(B} L. Friedman and 11 Rbecloer, /., Ory. Chene,, 26, 2522 1105175,

{7 Mr. A, E. Soria of our Development Laboratory reports (har la may
L prepared in good vield by hydrogenating an cthanol solutioon of (he uiirite
Ve and a large exeess of dime byvlianine inie presence of 10y Pl
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Mannich base was degraded by Raney nickel in alcohol
to the corresponding 6-methylindole Ib. The 4-hy-
droxypiperidinomethyl derivative Ie formed when Ia
was heated with 4-hydroxypiperidine, an example of
the Mannich base exchange reaction,?

Biological Activity.—The effects of these indole
derivatives on rat blood glucose® may be seen in Table 1.

TaBLE I
EFFECT OF THE 4- AND 6-SUBSTITUTED
Eruvr 5-HYDROXY-2-METHY LINDOLE-3-CARBOXYLATES
oN Broop GLUCOSE IN THE RAT

Single

Jdose, —— Blood glucose, &, of control——-——
Test. mg/ kg — Postmedication, hr— —_—
agent ig 1 2 3 5
Ia 100 0 0 0 0
le 100 0 0 ¥} 0
ITa H0 —24 0 1) —26
Ilc 50 0 0 —24 —35

100 0 -27 —-31 —40)

Both 4-substituted indoles, IIa and Ilec, were hypo-
glycemic when administered as a single oral dose of
50 mg/kg. The corresponding 6-substituted indoles
Ia and Ic were inactive with respect to altering blood
glucose levels when tested at a dose of 100 mg/kg
orally.

Experimental Section®®

Ethyl 5-Hydroxy-2-methylindole-3-carboxylate (I, R = H).—
The product vield was improved by carrying out the condensation
in acetic acid and using excess quinone.!! To a stirred solution
of 27 g (0.25 mole) of 1,4-benzoquinone in 450 ml of glacial acetic
acid was added 16.2 g (0.125 mole) of ethyl 3-aminocrotonate
during 10 min, the temperature being kept below 45° by ex-
ernal cooling. Stirring was continued at room temperature for
5 hr. The precipitated solid was washed with acetic acid and
water to give 17 g (629,) of a gray crystalline solid, mp 203-205°,
lRecrystallization from pyridine raised the melting point to 207-
20%° (1it.1! mp 205°).

Ethyl 4-[(dimethylamino)methyl}-5-hydroxy-2-methylindole-
3-carboxylate (Ila) was prepared and isolated ax the hydro-
chloride according to the literature procedure.! The identical
product was formed in high vield when the Mannich coudensa-
(ion was carried out in hot acetic acid. The free base was gen-
crated by shaking a suspension of the hydrochloride in aqueous
K,CO; with CH,Cl,. Concentration of the dried CH:Cl, phase
and reerystallization of the residue from CCl; gave a yellow
crystalline powder: mp 114.5-116.5°; nmr (DCCl;), 404 and
422 cps (1 H each, doublets, J = 9 cps).

Anal. Caled for Ci;HypN:0;3: Nap,125.07. Found: Nap, 4.9.

Ethyl 5-Hydroxy-2,4-dimethylindole-3-carboxylate (IIb)—A
solution of 13 g of ITa in 1 1. of alcohol was refluxed 20 hr with
150 g of Raney nickel. The catalyst was removed by filtration,
the filtrate was concentrated to dryness in vacuo, and the crystal-
line residue was washed (CH.Cl,, water) to give 7 g (649) of a
tan powder, mp 184-188°, The analytical sample melted at
187-189° after recrystallization from ethyl acetate; nmr (209
DMF-d;), 408 and 422 eps (1 H each, doublets, J = 8 cps).

(8) M. R. Snyder and J. H. Brewster, J. Am. Chem. Soc., 70, 4230 (1948).

(4 R. M. Reinicke, J. Biol. Chem., 143, 351 (1942).

(10) Melting points were taken in capillary tubes in an oil bath. They
are not corrected bat are within one degree of the melting points of standards.
Analyses were carried out under the supervision of Mr. K. D. Fleischer.
Spectra were determined under the supervision of Dr. F. C. Nachod, Nmr
spectra were etermined with a Varian Model A-60 nmr spectrometer;
TMS was used as the internal standard auless otherwise indicated. The
nltraviolet and infrared spectra of most of the compounds were determined
amd are in accord wich the stractares wricten.

(11 (a) C. 1. Neniczescu, Bul. Sor. Cleim, Romania, 11, 37 (1129);  Chesmn.
Aovstr., 24, 110 (19:30): (b) G. Domsclike and H. Fiirst, Clem. Ber., 92, 3244
(1959).

(12) Njp stands for pereliloric acid titration in acetic acid for basie nitro-
e,

Norrs 205

Anal. Caled for CiHENOs: G, 66.93; H, 6.48; N, 6.01.
Found: C, 67.25; H, 6.70; N, 5.81.

The infrared spectrum was entirely different from that of
authentic ethyl 2,6-dimethyl-5-hydroxyindole-3-carboxylate (Ib),
mp 229-230° (lit.2 mp 230°); nmr (209, DMF-d;), 427 and 453
cps (1 H each, singlets, J = <1 cps).

Ethyl 5-Hydroxy-4-[(4-hydroxypiperidino)methyl}-2-methyl-
indole-3-carboxylate (IIc).—A solution of 5 g (0.0228 mole) of
ethyl 5-hydroxy-2-methylindole-3-carboxylate (I, R = H), 2.05 g
(0.0205 mole) of 4-hydroxypiperidine, and 1.82 ml (0.024 mole)
of formalin (395 mg of formaldehvde/ml) in 20 ml of acetic acid
and 5 ml of water wax heated ou the steant bath for 30 min,
diluted with 200 ml of water, and filtered. The filtrate was made
basic with solid K.CO; aud extracted (CH.Cl). Concentration
of the dried organie fractions left 6.5 g (96%;) of the crude base
best characterized as the hvdrochloride!® which nielted at 204-
205° dec following recrystallization from water: nmr (200¢ tri-
fluoroacetic acid, external TALS), 410 aud 447 cps (1 H each,
doublets, J = 9 cps).

Anal.  Caled for CsHayN:0,-HCL: N, 7,50 Cl, 9.62.
N, 7.60; Cl,9.78.

Ethyl 6-Bromo-5-hydroxy-2-methylindole-3-carboxylate (Illa).
—A stirred suspension of 44 g (0.2 mole) of T (R = 11) i1 400 ml
of acetic acid was treated with 32 g (0.2 mole) of bromine during
20 min. The dark reaction mixture was stirred at room temi-
perature 2 hr and then poured into 3 1. of water. Filtration
afforded 60 g of purple crystals. The solid was recrvstallized
from ethyl acetate with charcoal treatment to give 48 g (8097)
of off-white product, mp 196-198° deec. The analytical sample
was obtained from another run as white needles, mp 201° dec,
after recrystallization from ethyl acetate: nmr (209 DMF-d;,
external TMS), 445 and 456 cps (1 H each, singlets, J = <1 ¢ps).

Anal. Caled for CroHi2BrNO;: N, 4.69; Br, 26.81. Found:
N, 4.66; Br, 27.21.

Ethyl 5-acetoxy-2-methylindole-3-carboxylate (I, O-acetate,
R = H) was prepared by refluxing I (R = H) with acetic au-

Found:

hydride. It erystallized from beuzene-hexane as white plates,
mp 153-154.5°.
Anal. Caled for Ci,Hi:NOy: C, 64.36; H, 5.79; N, 5.36.

Found: C, 64.49; H, 5.91; N, 5.19.

Ethyl 5-Acetoxy-6-bromo-2-methylindole-3-carboxylate (IIIb).
A. By Acetylation of IIla.—The bromophenol ITIa was refluxed
2 hr with acetic anhydride and the product was isolated as white
crystals, mp 198.5-200°, when crystallized from ethyl acetate.

Anal. Caled for Ci,Hi:BrNO,s: C, 49.41; H, 4.14; Br, 23.45;
N, 4.11. Found: C, 49.63; H, 4.11; Br, 23.48; N, 4.49.

B. By Bromination of the O-Acetate of I (R = H)-~Thc
bromination of I O-acetate (R = H) was carried ont in the same
manner as the bromination of I (R = H). The yield was 68
of product, mp 195-196°, raised to 198-200° by further recrystal-
lization., The infrared spectrum was ideutical with that of the
prodiict obtained by acetylation of I11a.

Ethyl 5-Benzyloxy-6-bromo-2-methylindole-3-carboxylate
(IlIe). A. By Bromination of I (O-benzyl ether, R = H)—The
bromination of ethyl 5-benzyloxy-2-methylindole-3-carboxylate!*
was performed in the same manner as the bromination of I
(R = H). The product crystallized from ethyl acetate in 749
yield as white needles, mp 204-205°.

Anal. Caled for CioHisBrNO;: C, 538.77; H, 4.67;: N, 3.60;
Br, 20.58. Found: C, 58.66: H, 4.56; N, 3.58; Br, 20.86.

B. By Benzylation of IIla.—A stirred suspension of 90 g
(0.302 mole) of ethyl 6-bromo-5-hydroxy-2-methylindole-3-
carboxylate (IITa), 58.3 g (0.460 mole) of benzyl chloride, and
250 g of anhydrous K,COj; (dried 6 hr at 600°) in 900 ml of re-
agent grade acetone was refluxed 28 hr. The solvent was re-
moved in vacuo and the residue was dissolved in a hot mixture of
2 1. of water and 2 l. of ethyl acetate. The aqueous phase was
extracted with three 750-ml portions of ethyl acetate. The
combined extracts were washed (water, brine), dried (Na;80.),
concentrated to about 1 1., and left at 0° to give 92 g (79%%) of
product, mp 202-204°. A recrystallized sample from an earlier
run, mp 205-206°, did not depress the melting point of the prod-
net obtained by bromination of the beunzyl ether of I (R = H).

Ethyl 5-Benzyloxy-6-cyano-2-methylindole-3-carboxylate
(IVe).—The method employed was that described by Friedman

113) We are indebted (o Dr. 13, F. Tullar of our Development Laboratory
for the characterization of thie hydrochloride.

(14) J. H. KKoehneke and M. F. Speeter, U. 3. Palent 2,707,187 (April 26,
1535); Chem. Adustr., 50, 5035 (1956).
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and Shechter® A sthrred sobition af 33 g (0,136 vole)y of Hle
and 37 g (0.410 mole) of C1CN 1 180 ml of dimethylformamide
wax reflnxed 5 v in a nitragen atmosphere.  The hot, dark
Dbrawn mixmre was ponred into a warm =olution aof 300 ml of
ethylenediamine in 900 wl of water and =haken vigoronsly 5-10
i i order 1o dissalve the copper complexes.  To the sull warm
mixture was added 750 ml of ethyl acetate aud the organic phase
separated after thorongh s=haking. The agieans phase wuas
extracted with fanr 50C-n] portions of ethyl acetate. The
combived extracts were washed with 1wa 250-ml portions each of
305 agneons ethylenediamine, water, and brive. The tan
soltnion was dried (NasSO;), cancemrated th abant 600 mil, and
left at ice temperature to fiurnish 39 g 1867, 1 of otf-white produet,
mp 217-219°0 Iarther recrystallizarion from ethyl acetate and
then absobite cthanol provided the anolvtical sample, wmp 219.5

220.5°,

Arad. Caled Tor CuolhiaNaOy €, 7S84 1L St
IFonnd: ¢, 71.68: 11, 5.48; N, 8.60,

Ethyl 6-Cyano-5-Lydroxy-2-methylindole-3-carboxylate (I1Va).

Comypound 1Ve (18 g) was hydrogenated in 1300 ml of absoluic
cthapol iy the presence of 2 g of 1077 Pd-(. After absorption of
I niale equiv of hydrogen the proditet was isolated and reerystal-
lized from 2-praponal 1a give 125 g 194, mp 282-284° dec.
Further recryvstallization  furnished  1the  analytical  sample:
mp 2K3.5- 2?5")° dec: infrared TKBry, 4.52 and 6.13 w.

Anal. Caled far CpndhNaOp: O, 63020 1, 4.05: N, 1147,
Found: €, 63.83: 11, 5.0 N, 11.56.

Ethyl 6-Aminomethyl-5-benzyloxy-2-methylindole-3-carboxy-
late (Va)—The benzyvloxynitrile 1Ve (40 g) in 750 ml of
acetic acid was hydrogenated in the presence of 2 g of PrO. at
oot temperature. T 24 hir 8O, of the thearetical amonnt of
hydrogen wasx ubsorbed.  Fresh catalyst (2 g) wax added to
bring the reaction to completion 1104, overredncetion). The
prodict was isnlated and shaken with cthyl acetate and 1077
NaOll.  Concentration of the dried ethyl acetate extracts
afforded 28 g {69701 of cream-colored veedles, mp 150-1533°,
Recrvstallization from 2-propanol gave 20,2 g (5077, of <)ﬁ white
crvstals, mp 151.5-153° The hyvdroeldoride, mp 235 7
dee, was prepared by addition of aleohalic TICT to a ~(>11111(m af
the frec hase in aleohol,

Jnal. Caled far CyHaN
N, 748 ()4()

Ethyl 5-Benzyloxy-6-[(dimethylamino)methyl]-2-methylin-
(lole-3-carboxy1ate (Vb).-— A mixture of 5 g (0.0148 mole) of the
aminomethyl derivative Vi, 3.4 g (0.074 mole) of formie acid,
and 2.5 ml (0.05334 nmole) <1f farmalin was heated 12 hr on the
<tennn hath, The brown solution was evaporated in vacuo, and
thie residoe was treated with 1077 NaOll and extracted with
cthyl acetate. The dried extracis were concentrated, and the
residue was chromatographed on 60 g of silica gel.  Flution with
cthyl acetate-methanol (3:1) furnished 4.5 g (834 of off-white
prodiet, mp 152-1553°. Recrystallization from aqueons ethanal
produced 3.9 g of Vb (72%7), mp 156-158°.  This material con-
tained a small amount of an impirity (thin layer chromatag-
raphy) which could not be eliminated by crvstallization or chro-
matography. The produet was nsed in the next step withont
further purification.

Ethyl 6-[(Dimethylamino)methyl}-5-hydroxy-2-methylindole-
3-carboxylate (Ia)—»» Compound Vh (5 g) was h\(lmg,umte(l i
225 il of ethavol i the presence of 500 mg of 10¢, Pd-C. The
reduetion was complete in 75 min. - The prodne was isolated in
good vield and characterized as the hydrochloride, mp 230-232°
dee, after recrystallization from methanol-ether. The melting
point was depressed on admixture with the 4-dimethylamino-
methyl isomer ITu and their infrared spectra were different.

Anal. Cdl(d far CyHoN-Oy- O N 8.06; Cl, 11,33,
Fanud: N, 0.04; CI, 11.52.

(..mnpunml L wis degraded by Ruaney nickel i refluxing cih-
anol o ethyl 2,6-dimethyl-3-hydroxyindole-3-carboxylate (Ib)
in 557 yield.

Ethyl 5-Hydroxy-6-|((4-hydroxypiperidino)methyl}-2-methyi-
indole-3-carboxylate (Ic).—A mixture of 6.5 g of Ia and 25 g of
4-hydroxypiperidine was heated 24 hr at 115°. The reaction
mixinre was treated with 500 il of water, and the dark insoluble
salid wuas collected and washed thoronghly with water. Two
reervstndlizations fronr othyl acctate with eltreodd  treatmend
vielded 2.6 g (88') of prodnet: mp 220-223° dec; wr (20
DM FP-ds), 426 and 444 cps (1 H each, singlets, J <2 1 eps).

Anal. Caled for CydlaNaOy () 65.04; 11, 7.28; N, S.45.
Fonnd: €, 64.06; 11, 7.33; N, &

N, NN

Oy 1CH N, 747 CL 946, Found:

Vol

Biological Methods., Male rals of the Charles River C1Y shyium
weighing 90-100 g were fasted 16 he prior to test. Tail vein
bload samples were assaved for blaod glucose by the methiad
uf Reinteke.?  The animals were divided inta gronps af live
rats each an (e basis of their fasting bload ghicose levelx. Al
rats were given 100 mg of glucose subentanconsly and then o
single oral adnunistration of the test agent.  Bload ghicose was
imonitored lourly from tail vein hiood siauples,

g-Phenoxyethylamines with Local Ancsthetic and

Antispasmodic Activity

Paona Dy L, Loty VeErLicenl, aNp Tva SErNTan

Research Division, Becocdal i S S M ilun, Hidy

Receiecd Seplepdar 17, 1166

g-Phenoxyethylamine derivatives have many phar-
macological activities, Bovet and Bovet-Nittit who re-
viewed the subject until 1947 described for componnds
of this type local anesthetic, adrencrgic, adrenolytic,
nicotinie, antihistaminie, curaremimetic, oxytocie, and
antifibrillatory activities.  More recently,>=% g-phen-
oxyethylamines with pronounced local anesthetie, an-
tispasniodic, vasodilating, coronarodilating, and anal-
getic activities have been mentioned.  TFor this reason
an investigation was started in order to explore the
pharmacological activities of g-phenoxyethylamines, N-
disubstituted with different radicals in the benzene ring.
Several compounds with o strong local anesthetic and
with smoeoth muscle relaxing and antispasmodic e
tivitiex were found.  Partienlarly interesting for thetr
local anesthetic and antispasmodic activity were 2-
butyryl-g-(N N-diisopropyl) phenoxyethylamine (30, ke-
tocaine),  2-butyryl-G-amino-8-(N, N=dizopropyl; phe-
noxyethylamine (34), and 2-(a-hydroxybutyl-g-(N.N-
ditsopropylphenoxyethylamime (36),  whose  general
pharmacologicul activities were deseribed by Setnikar?
The syvuthests of prototype compounds = to be found
in the Experimental Scetion,

The results obtained in the pharmacological scereen-
ing are summarized o Tuable I. The substances
showed several pharmacologieal activities, but throngh-
ont, the most important in intensity were the local an-
esthetic and the antispasimodic activity.

Local Anesthetic Activity. - The  attachment  of
ditferent radicals to the phenoxycethylunino struetire
influenced the degree of the local anesthetic activity as
folows.

(a) Substituents in the Amino Group.--1he high-
est activity was obtained by snbstituting the hydrogens
of the amino group with two isopropyl groups. The
activity decreased with two cthyl and still more with
two methyl gronps=. A further deerease of activity wis

1) DL Bover and UL Bover-Nitd, “"Medicaments dn Systéue Nerveas
Vegelatif,' Verlag X, Karger, Basel, 1448, p 2249, 231,

12} 1. Beani and C. Fowsy, Arch, Ttal. Sct. Farmaceol., B, 287 11953,

(3) 1., Tarbanti and G. I, Di Paco, Farmaco (Pavia), Fd. Sei 17, B3
{1962>,

4y 8. Wiedling and C. T'egnéy in " Progress in Medicinal Chemistry,” A. D,
Elliz and A, 13 West, 10, Butrerworths and Co, (Publishers) Lol London,
1063, p 312,

NNL P Ban-llade P Juegmgnen, awd M
Franee, 23 (1964),

08 N. I Bau-Hed, MU Reciert, . Krikarian, M. Dofoar, aud 1%

Juennignon, Ball. Chim. Thérny., 1, 23 (1965).
(71 1. Nernikar, Jdrzocopitd-Fursch., 16, 1025 (196G6).

Dafonr, Boll, Swe, ot




