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X, 5.22. 
was prepared 
as described 

I ' d -0 . The mixture was shaken with hydrogen (l.o kg/cm-) 
until the theoretical amount had been taken up in 1 hr. The 
catalyst was removed by filtration and the filtrate was reduced 
in vacuo to yield a light red glass which was dissolved in 300 nil 
of ether and filtered to remove the insoluble material. The 
filtrate was treated with activated carbon and concentrated l<> 
yield 4.4 g (65.6%) of a white glass, mp 77° dec, A:),™'1 2.OS n. 

Anal. Calcd for C,.,H19NO:,: N, 5.02. Found: 
tt-Isopropyl-3,4-dihydroxyphenylacetamide (4b) 

from a-isopropyl-:>,4-dibenzyloxyphenylacetamide 
above, mp 50° dec, in 93.8% yield. 

Anal. Calcd for C H H I , N 0 3 : N, 6.70. Found: N, 0.41. 
0-(Cyclohexyl)-/3-(3,4-dibenzyloxyphenyI)ethyIamine Hydro­

chloride.—To a dispersion of 1.94 g (0.051 mole) of LiAlH, in 50 
ml of ether was added 7 g (0.017 mole) of 3a in 200 ml of ether in 
15 min. The mixture was stirred at room temperature for 2 hr 
and refluxedfor 8 hr. It was decomposed with 10 ml of water and 
(lie solids were removed by filtration. The filtrate was dried 
and adjusted to acidity by the addition of ethereal HOI. The 
precipitated solid was collected and reerystallized from methanol 
to yield 0.3 g (82.1%) of a light-textured white solid, mp 208-
210°, XS°"281 HIM (£2810). 

58 : X, 111. A mil. Calcd for 018H34C1N'U,: 0 , 7 4 . 4 0 : II, 
Found: 0 ,74 .40; 11,7.72; X, 2.08. 

fi-( CyclohexyI)-/3-(3,4-dihydroxypheny 1 )ethylamine Hydro­
chloride (5).—To a solution of 3.05 g (0.0068 mole) of j3-(cyclo-
hexyl)-p-(3,4-dibenzyloxyphenyl)ethylamine hydrochloride in 
200 ml of ethanoi was added 6.5 g of 10% Pd-C. The mixture 
was shaken with hydrogen (2.81 kg/cm2) until the theoretical 
amount had been taken up in 5 hr. The catalyst was removed 
by filtration, and the filtrate was concentrated to yield a glassy 
solid which was dried thoroughly in menu at room temperature lo 
yield 1.83 g (10()'% of a grav-white powder, mp 71 3 , i%""' 
2.98 M, \!;;^H283mM(e3330). 

Anal. Calcd for CJIIZSCIXC). , : 0 ,61 .86: 11,8.16: 01,13.05: 
X, 5.16. Found: 0 ,61 .68 ; 11,8.07: 01,13.02: X. 4.85. 

A c k n o w l e d g m e n t . - T h e a u t h o r s wish to t h a n k 
M r . E . K l u c h e s k y , M r . D . D u s t c r h o f t , a n d t h e staff 
oi' o u r A n a l y t i c a l D e p a r t m e n t for m a n y of t h e a n a l y s e s 
a n d u l t r a v i o l e t a n d in f ra red s p e c t r a . 

I s o m e r i c M a i m i c h l i a s e s D e r i v e d f r o m 

Idlhyl 5 - H y d r o x y - 2 - i i i e l h y l i i i d o I e - 3 - c a r b o x y I a t e 

M . I t . BlJLL, l ! . OlOSTEKLTX, A . I , . BKYLKli , I I . I t . II ARIH.Ni;, 

AND (.!. (>. F o i l ' s 

Slciitnu-W'inUifop llcxeareh Inxtilitlc, 
lte.nwlaer, .Yet/' York 131.'/.') 

Received Xavembee 5, l'JtSti 

T h e c o n d e n s a t i o n of e t h y l o -hyd roxy - l i - n i e th y l i n d o l c -
:>-carboxylate (I , 11 = H ) w i t h d i m e t h y l a m i n e a n d 
f o r m a l d e h y d e is r e p o r t e d t o y ie ld a M a n n i c h b a s e in 
which t h e d i m e t h y l a m i n o m e t h y l g r o u p h a s b e e n a s ­
s igned to t h e 6 p o s i t i o n ( l a ) . 1 T h e d i s c o v e r y t h a t t h i s 
indo le d e r i v a t i v e e x h i b i t s h y p o g l y c e m i c a c t i v i t y in r a t s 
led us lo seelc d i r ec t e v i d e n c e for t h e p o s i t i o n of t h e 

H°Y^|—r-coAH HO. 

cx C02C2H, 

I 

a, R • CH2N(t!H3):,; b, R - CH„; c, K C1LN OH 

d i m e t h y l a m i n o m e t h y l g r o u p , as t he m o s t likely a l t e r n a ­
t ive s t r u c t u r e I [a c a n n o t b e exc luded . 

T h e d i m e l h y l a m i n o m e t h y l s ide cha in of tlit* M a n n i c h 
base was d e g r a d e d to a m e t h y l g r o u p by R a n e y n i cke l 
in ref iuxing alcohol t o g ive an indole which mus t be t h e 
4 - m e t h y l d e r i v a t i v e l i b s ince il was different from the 
k n o w n t i -mothyl i somer lb.-"' ' T h u s t h e M a n n i c h base 
must be tile p roduc t of s u b s t i t u t i o n at t he 4 and not 
t h e (> pos i t ion , a conc lus ion which is s u p p o r t e d by t h e 
nn i r s p e d ra.4 

T h e s t r u c t u r e of t h e M a n n i c h b a s e does not r e semble 
t h a t of e i t h e r m a j o r class of useful s y n t h e t i c insul in 
subs t i tu te ' s , t he s u l f o n y l u r e a s or t h e b i g u a n i d e s . C o n ­
s e q u e n t l y a n u m b e r of a n a l o g s were p r e p a r e d by v a r y i n g 
t h e a m i n e c o m p o n e n t in t h e M a n n i c h c o n d e n s a t i o n in 
t h e hope of l inding an i m p r o v e d insulin s u b s t i t u t e . 
O n e m e m b e r of th i s g r o u p , t h e 4 - h y d r o x y p i p e r i d i -
n o m e t h y l d e r i v a t i v e l i e , a p p e a r e d to b e as a c t i v e in 
r a t s sis t h e d i m e t h y l a m i n o m e t h y l d e r i v a t i v e a n d some­
what less toxic . 

T h e or ig inal p l a n for s y n t h e s i s of i h e c o r r e s p o n d i n g 
( i - subs t i t u t ed d e r i v a t i v e s , l a a n d 1c, i nvo lved b l o c k i n g 
t h e 4 pos i t ion w i t h a b r o m i n e a t o m followed b y a 
M a n n i c h r e a c t i o n a n d r e m o v a l of t h e b lock ing a t o m 
b y a r e d u c t i o n process . S u r p r i s i n g l y , b r o m i n a t ion 
of I (H = H ) . i ts ( ) - a c e t a t e or O-benzy l e t h e r in ace t ic 
acid led, in high yie ld , t o t h e t j -bromo d e r i v a t i v e s 11 l a -c. 
T h e n n i r s p e c t r a p r o v i d e d dec is ive e v i d e n c e for t he se 
s t r u c t u r e s as t h e a r o m a t i c p r o t o n r e sonances a p p e a r e d 
as t w o u n s p l i t p e a k s . T h e r e a s o n for t h e c o n t r a s t i n g 
courses of t h e b r o m i n a t i o n a n d M a n n i c h r e a c t i o n s is 
not a p p a r e n t . T h e b - b r o m o d e r i v a t i v e s were neve r ­
the less useful s ince t h e b r o m i n e a t o m cou ld be re-
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p l aced by a nit rile g r o u p which in t u r n cou ld b e t r a n s ­
fo rmed to t h e des i red d i m e t h y l a m i n o m e t h y l func t ion . 

T h e b e n z y l e t h e r I I Ic was c o n v e r t e d in h igh yield lo 
t h e nit r i le I V e b y use of c u p r o u s c y a n i d e in a R o s c n -
m u u d - v o n B r a u n r e a c t i o n . ' " H y d r o g e n a t i o n c a t a ­
lyzed b y p l a t i n u m in ace t i c acid t h e n y i e l d e d t h e (>-
a m i n o m e t h y l d e r i v a t i v e Va . M e t l i y l a t i o n b y the 

CJTCHXj 

)Orx C 0 A H 5 
X" 
H 

V 
a, U - CH2NH, 
b, 11 = CHjNCCHa)* 

Ksehwei ler -Clarke p r o c e d u r e g a v e V b which I'tiru 
t h e 6 - d i m e t h y l a n h n o m e t h y l - 5 - h y d r o x y i n d o l e l a 
h y d r o g e n a t i o n ove r p a l l a d i u m in a lcohol . 7 T h i s 
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Mannich base was degraded by Raney nickel in alcohol 
to the corresponding 6-methylindole lb. The 4-hy-
droxypiperidinomethyl derivative Ic formed when la 
was heated with 4-hydroxypiperidine, an example of 
the Mannich base exchange reaction.8 

Biological Activity.—The effects of these indole 
derivatives on rat blood glucose9 may be seen in Table I. 

TABLE I 

EFFECT OF THE 4- AND 6-SUBSTITUTED 

ETHYL 5-HYDEOXY-2-METHYLINDOLE-3-CAEBOXYLATES 

ON BLOOD GLUCOSE IN THE RAT 

Single 
dose, * Blood glucose, % of control 

Test mg/kg > Postmedication, hr . 
agent ig 1 2 3 5 

la 100 0 (I 0 0 
1c 100 0 0 0 0 
Ha 50 -24 0 0 -20 
He 50 0 0 -24 -35 

100 0 -27 -31 -40 

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

Experimental Section10 

Ethyl 5-Hydroxy-2-methylindole-3-carboxylate (I, R = H).— 
The product yield was improved by carrying out the condensation 
in acetic acid and using excess quinone.11 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
ternal cooling. Stirring was continued at room temperature for 
5 hr. The precipitated solid was washed with acetic acid and 
water to give 17 g (62%) of a gray crystalline solid, mp 203-205°. 
Heerysfallization from pyridine raised the melting point to 207-
208° (lit,11 mp 205°). 

Ethyl 4- [(dimethylamino)methyl] -5-hydroxy-2-methylindole-
3-carboxylate (Ha) was prepared and isolated as the hydro­
chloride according to the literature procedure.1 The identical 
product was formed in high yield when the Mannich condensa­
tion was carried out in hot acetic acid. The free base was gen­
erated by shaking a suspension of the hydrochloride in aqueous 
K2CO3 with CH2C12. Concentration of the dried CH2C12 phase 
and recrystallization of the residue from CC14 gave a yellow 
crystalline powder: mp 114.5-116.5°; nmr (DCCI3), 404 and 
422 cps (1 H each, doublets, J = 9 cps). 

Anal. Calcd for Ci5H2„X203: XAP, 1 2 5.07. Found: NAP, 4.9. 
Ethyl 5-Hydroxy-2,4-dimethylindole-3-carboxylate (lib).—A 

solution of 13 g of I l a in 1 1. of alcohol was refiuxed 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 (CH2C12, water) to give 7 g (64%) of a 
tan powder, mp 184-188°. The analytical sample melted at 
187-189° after recrystallization from ethyl acetate; nmr (20% 
DMF-rf;), 408 and 422 cps (1 H each, doublets, J = 8 cps). 

(8) II. 11. Snyder and J. H. Brewster, ./. Am. Chem. Soc, 70, 4230 (1948). 
(9) R. M. Reinicke, ./. Biol. Chem., 143, 351 (1942). 
(10) Melting points were taken in capillary tubes in an oil bath. They 

are not corrected but are within one degree of the melting points of standards. 
Analyses ŵ ere carried out under the supervision of Mr. K. D. Fleischer. 
Spectra were determined under the supervision of Dr. F. C. Nachod. Nmr 
spectra were determined with a Varian Model A-60 nmr spectrometer; 
TMS was used as the internal standard unless otherwise indicated. The 
ultraviolet and infrared spectra of most of the compounds were determined 
ami are in accord with the structures written. 

(11) (a) C. 1). Neuitzeseu, Bui. Hoc. Chirn. Romania, 11, 37 (1929); Cliem. 
Abstr., 24, 110 (1930); (b) G. Domschke and H. Fiirst, Chem. Ber., 92, 3244 
(1959). 

(12) NAi> stands for perchloric acid titration in acetic acid for basic nitro­
gen. 

Anal. Calcd for Ci3Hi5N03: C, 66.93; H, 6.48; X, 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-dimethvl-5-hydroxyindole-3-carboxvlate (lb), 
mp 229-230°*(lit.2 mp 230°): nmr (20% DMF-d,), 42> and 453 
cps (1 H each, singlets, J = <1 cps). 

Ethyl 5-Hydroxy-4- [(4-hydroxypiperidino)methyl] -2-methyl-
indole-3-carboxyIate (lie).—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 formaldehyde/ml) in 20 ml of acetic acid 
and 5 ml of water was heated on the steam bath for 30 min, 
diluted with 200 ml of water, and filtered. The filtrate was made 
basic with solid K2C03 and extracted (CH2C12). Concentration 
of the dried organic fractions left 6.5 g (96%) of the crude base 
best characterized as the hydrochloride13 which melted at 204-
205° dec following recrystallization from water: nmr (20% tri-
fluoroacetic acid, external TMS), 419 and 447 cps (1 H each, 
doublets, J = 9 cps). 

Anal. Calcd for Ci8H24X204 • HCl: X, 7.59: Cl, 9.62. Found: 
X, 7.60: Cl, 9.78. 

Ethyl 6-Bromo-5-hydroxy-2-methylindoIe-3-carboxylate (Ilia). 
—A stirred suspension of 44 g (0.2 mole) of I (R = II) in 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 tem­
perature 2 hr and then poured into 3 1. of water. Filtration 
afforded 60 g of purple crystals. The solid was recrystallized 
from ethyl acetate with charcoal treatment to give 48 g (80%) 
of off-white product, mp 196-198° dec. The analytical sample 
was obtained from another run as white needles, mp 201° dec, 
after recrystallization from ethyl acetate; nmr (20% DMF-d-, 
external TMS), 445 and 456 cps (1 H each, singlets, J = < 1 cps). 

Anal, Calcd for C12HI2BrNCv. X, 4.69; Br, 26.81. Found: 
X, 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 an­
hydride. I t crystallized from benzene-hexane as white plates, 
mp 153-154.5°." 

Anal. Calcd for CnH l s X0 4 : C, 64.36; H, 5.79; X, 5.36. 
Found: C, 64.49; H, 5.91; X, 5.19. 

Ethyl 5-Acetoxy-6-bromo-2-methylindole-3-carboxylate (Illb). 
A. By Acetylation of Ilia.—The bromophenol I l i a was refiuxed 
2 hr with acetic anhydride and the product was isolated as white 
crystals, mp 198.5-200°, when crystallized from ethyl acetate. 

"Anal. Calcd for G 4H l 4BrXCv C, 49.41; H, 4.14; Br, 23.48; 
X, 4.11. Found: C, 49.63; H, 4.11; Br, 23.48; X, 4.49. 

B. By Bromination of the O-Acetate of I (R = H).—The 
bromination of I O-acetate (R = H) was carried out in the same 
manner as the bromination of I (R = H). The yield was 08%. 
of product, mp 195-196°, raised to 198-200° by further reciystal-
lization. The infrared spectrum was identical with that of the 
product obtained by acetylation of I l i a . 

Ethyl 5-Benzyloxy-6-bromo-2-methylindole-3-carboxylate 
(IIIc). A. By Bromination of I (O-benzyl ether, R = H).—The 
bromination of ethyl 5-benzyloxy-2-methylindole-3-carboxylateu 

was performed in the same manner as the bromination of I 
(R = H). The product crystallized from ethyl acetate in 74% 
yield as white needles, mp 204-205°. 

Anal. Calcd for Ci9H18BrX03: C, 58.77: H, 4.67; X, 3.60; 
Br, 20.58. Found: C, 58.66; H, 4.56; X, 3.58; Br, 20.86. 

B. By Benzylation of Ilia.—A stirred suspension of 90 g 
(0.302 mole) of ethyl 6-bromo-5-hydroxy-2-methylindole-3-
carboxylate ( I l ia ) , 58.3 g (0.460 mole) of benzyl chloride, and 
250 g of anhydrous K 2C0 3 (dried 6 hr at 600°) in 900 ml of re­
agent grade acetone was refiuxed 28 hr. The solvent was re­
moved in vacuo and the residue was dissolved in a hot mixture of 
2 I. of water and 2 1. of ethyl acetate. The aqueous phase was 
extracted with three 750-ml portions of ethyl acetate. The 
combined extracts were washed (water, brine), dried (Xa2S04), 
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
uct obtained by bromination of the benzyl ether of I (R = H). 

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

(13) We are indebted to Dr. H. F. Tullar of our Development Laboratory 
for the characterization of the hydrochloride. 

(14) J. H. Koehneke and M. E. Specter, U. S. Patent 2,707,187 (April 26, 
1955); Chem. Abstr., 50, 5035 (1956). 
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and Shcchlcr/' A stirred solution of o.i g 10.130 mole) of I lJe 
and o7 g (0.410 mole) of OuCX in 180 ml of dimethylformamide 
was rerluxed 5 hr in a nitrogen atmosphere. The hot, dark 
brown mixture was poured into a warm solution of 300 ml of 
ethylenediamine in 900 irl of water and shaken vigorously .5-10 
miu in order to di.-solve the copper complexes. To the still warm 
mixture was added 750 ml of ethyl acetate and the organic phase 
separated after thorough shaking. The aqueous phase was 
extracted with four 500-n 1 'portions of ethyl acetate. The 
combined extracts were washed with two250-ml portions each of 
'•'>0'/i aqueous ethylenediamine, water, and brine. The tan 
solution was dried (NH2SO4), concentrated to about 600 ml, and 
left at ice temperature to furnish HO g I'SG'V ) of off-while product, 
rap "217-219°. Further recrvstallization from ethyl acetate and 
then absolute ethanol provided the analytical sample, mp 219..5 
220..5°. 

Anal. Calcd for Ca,lI,!,N,0:1: (', 71.N4: II, ,5.4:i: X, s.:is. 
Found: C, 71.OS: II. ,5.4S: X, S.60. 

Ethyl 6-Cyano-5-hydroxy-2-methylindole-3-carboxyIate (IVaj. 
Compound IVc (IS g) was hydrogenated in 1300 ml of absolute 

ethanol in the presence of 2 g of 10 r
r Pd -0, After absorption of 

I mole equiv of hydrogen the product was isolated and recrystal-
lized from 2-propanol to give 12..5 g (94 ' , ) . mp 2S2-2840 dec. 
Further recrvstallization furnished the analytical sample: 
mp 283.0-28.5° dec: infrared (KBri. 4.,52 and 6.J3 n. 

Anal. Calcd for Ci,Il1..X\(.):1: C, 03.92: 11, 4.9.5: X, 11.47. 
Found: C, 63.83: 11,5.11: X, 11.56. 

Ethyl 6-Aminomethyl-5-benzyloxy-2-methylindole-3-carboxy-
late (Va).— The benzyloxynitrile IVc (40 g) in 750 ml of 
acetic acid was hydrogenated in the presence of 2 g of Pt.Oa at 
room temperature. In 24 hr NIK'j of the theoretical amount of 
hydrogen was absorbed. Fresh catalyst (2 g) was added to 
bring the reaction to completion (10 r , overreduction). The 
product was isolated and shaken with ethyl acetate and 1 0 ' r 

X'aOIL Concentration of the dried ethyl acetate extracts 
afforded 2S g ((>!)'.'<) of cream-colored needles, mp 150-153°. 
Recrvstallization from 2-propanol gave 20.2 g (50 f7) of off-white 
crystals, mp 151.5-153°. The hydrochloride, mp 235.5-237° 
dec, was prepared by addition of alcoholic IIC1 to a solution of 
the free base in alcohol. 

Anal Calcd for C20H-2-..X2O;,-HCI: X, 7.47: CI, 9.46. Found: 
\ , 7 . 4 3 ; CI, 9.40. 

Ethyl 5-Benzyloxy-6- [(dimethylamino)methyl] -2-methyIin-
dole-3-carboxylate (Vb).—A mixture of 5 g (0.0148 mole) of the 
aminomethyl derivative Va, 3.4 g (0.074 mole) of formic acid, 
and 2.5 ml (0.0334 mole) of formalin was heated 12 hr on the 
steam bath. The brown solution was evaporated in vacuo, and 
the residue was treated with 10',' XaOtT and extracted with 
ethyl acetate. The dried extracts were concentrated, and the 
residue was chromatographed on 60 g of silica gel. Klution with 
ethyl acetate-methanol (3:1) furnished 4.5 g (83CV) of off-white 
product, mp 152-15.5°. Recrvstallization from aqueous ethanol 
produced 3.9 g of Vb (72 r<), mp 156-158°. This material con­
tained a small amount of an impurity (thin layer chromatog­
raphy) which could not be eliminated by crystallization or chro­
matography. The product was used in the next step without 
further purification. 

Ethyl G-[(DimethyIamino)methylJ-5-hydroxy-2-methylindoIe-
3-carboxylate (la).—Compound Vb (5 g) was hydrogenated in 
225 ml of ethanol in the presence of 500 nig of 10 r

( Pd-C. The 
reduction was complete in 75 min. The product was isolated in 
good yield and characterized as the hydrochloride, mp 230-232° 
dec, after recrystallization from methanol-ether. The melting 
point was depressed on admixture with the 4-dimethylamino-
methvl isomer I l a and their infrared spectra were different. 

Anal Calcd for CjHaXsCVUCl: X, 8.96; CI, 11.33. 
Found: X, 9.04; CI, 11.52. 

Compound la was degraded by Kaney nickel in refluxing eth­
anol to ethyl 2.6-dimethyl-5-hydroxyindole-3-carboxylate ( lb) 
in 559c yield. 

Ethyl 5-Hydroxy-6-[(4-hydroxypiperidino)methyl]-2-methyI-
indole-3-carboxylate (Ic).—A mixture of 6.5 g of la and 25 g of 
4-hydroxypiperidine was heated 24 hr at 115°. The reaction 
mixture was treated with .500 ml of water, and the dark insoluble 
solid was collected and washed thoroughly with water. Two 
recrystallizations from ethyl acetate with charcoal treatment 
yielded 2.6 g (38' ,' ) of product.: mp 220-223° dec; nmr (20 ' , 
DMFwiV), 426 and 444 ops (1 H each, singlets, J < 1 cps). 

Anal. Calcd for C,JI..4X,,<).,: ('.', 6.5.04; II, 7.28: X, 8.43. 
Found: ( ' 6 4 . 9 6 ; 11,7.33; N, 8.11. 

Biological Methods. .Male rats of the Charles River CI > M lain 
weighing 90-100 g were fasted 16 hr prior to test. Tail vein 
blood samples were assayed for blood glucose by the method 
of Reinicke.9 The animals were divided into group,-, of live 
rat.- each on (lie basis of their fasting blood gluco>e levels. All 
rats were given 100 mg of glucose subcutaneously and then a 
single oral administration of the test agent. Blood glucose wa.~ 
monitored hourly from tail vein blood samples. 
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.cf-Phenoxyethylaniine derivatives have many phar­
macological activities. Bovet and Bovet-Xit t i1 who re­
viewed the subject until 1947 described for compounds 
of this type local anesthetic, adrenergic, adrenolytic, 
nicotinic, antihistaminic, curaremimetie, oxytocic, and 
antifibrillatory activities. More recently,2"0 /3-phen-
oxyothylamines with pronounced local anesthetic, an­
tispasmodic, vasodilating, coronarodilating, and anal­
getic activities have been mentioned. For this reason 
tin investigation was s tar ted in order to explore the 
pharmacological activities of /3-phenoxycthylamines, X-
disubsti tuted with different radicals in the benzene ring. 
Several compounds with a strong local anesthetic and 
with smooth muscle relaxing and antispasmodic ac­
tivities were found. Particularly interesting for their 
local anesthetic and antispasmodic activity were 2-
butyryl-|3-(X,X~-diisopropyl)phcnoxyethylaniinc (30, ke-
toeaine). 2-butyryl-(i-amino-d-(X~, X-diisopropyFphe-
noxyethylamine (34), and 2-(a-hydroxybutyl-/3-(X,X-
diisopropyl)phenoxyethylaniinc (36), whose general 
pharmacological activities were described by Setnikar.7 

The synthesis of prototype' compounds is to be found 
in the Experimental Section. 

The results obtained in the pharmacological screen­
ing tire summarized in Table I. The substances 
showed several pharmacological activities, but through­
out, the most important in intensity were the local an­
esthetic and the antispasmodic activity. 

Local Anesthetic Activity. - The a t tachment of 
different radicals to (he phenoxyethylamino structure 
influenced the degree of the local anesthetic activity as 
follows. 

(a) Substituents in the Amino Group. The high­
est activity was obtained by substituting the hydrogens 
of the amino group with two isopropyl groups. The 
activity decreased with two ethyl and still more with 
two methyl groups. A further decrease of activity was 

i t ) I). Bovel anil F. Bovol-Nit t i. ' ' .Medicaments du Sys teme Xervenx 
Vi?jret.atif," Verlasr S, Karger , Basel, 11)48, p 229, 231. 

(2) L. Beani anil O. F O H S I , Arch. Hal. Sci. Farmacal., 5, 287 (1955':. 
Ci) I„ T u r b a n t i and G, V. Hi Paco. 1'armaro U'avia). Ed. Sri'., 17, li.">l 

(1962). 

(4) S. Wiedling and ('. T e e n e r in "P rog re s s in Medicinal C h e m i s t r y , " A. I1, 
Lllis a n d A. B. West , Kd., Bid.teru o r ths and Co . (Publ ishers) Ltd . . London , 
Hlti.'t, p 332. 

15! X. I'. Him-l lo i . I'. .Jac.niigniiii. and At. Dufour, Hull .S»r, 1,7" m. 
l-'ranrc, 23 (4904), 

<(i> N". P. Dun-Hoi , M. 'I'. Richer! , A. K n k o r i a n , At, Dufour. and 1'. 
Jae in i ignon, Bull. Cl.im. Thcrap., 1, 23 (19ti5). 

(7} 1. Se tn ikar , Arziidmitld-Furad,., 16, 1025 (19110). 


