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2-(3-Chloropropoxy)cinnamanilide.—Interaction of IX.0 g 
(0.75 mole) of o-hydroxycinnamanilide13 with equivalent quan­
tities of sodium methoxide and l-bromo-:->-chloropropane in 
isopropyl alcohol according to the above procedure gave 24.(1 
g of product, mp 11.5-11!)°. After crystallization from ethanol. 
the nearly colorless solid weighed 10.0 g (67 ' i ), mp 118-120°. 

Anal. ' Calcd for e„H„,ClX()2: 01,11.2:!: X, 4.44. Found; 
CI, 11.OS; X. 4..V). 

2 -; 3- 4- '/-Methoxyphenyl -1-piperazinylipropyithio icinnam-
anilide Hydrochloride (19).—A solution of 28.0 g (0.084 mole'i 
of III in 200 ml of acetone was added to a stirred solution 
of lo.O g (0.0s.") mole) of Xal in lot) ml of acetone and the mixture 
was refluxed for (i hr. The solvent was removed under reduced 

i 1 :i i 

573. I 
\ \ R. H u m e r i . II. Idler, I.. H :inil 1'). Mci 'sent l ia ler , A,,,,.. 

pressure and the residue was digested with 500 ml of warm 
toluene and filtered, and the filtrate was treated with :!2.0 g 
(0.17 mole i of l-(«-methoxyphenyl Ipiperazine. This mixture 
was refluxed for ,"> hr, cooled, and filtered to remove the hydriodidc 
salt of the starting piperazine (14.0 gi. The filtrate was washed 
with 100 ml of water and then stirred with 150 ml of 1 A' HOI. 
The hydrochloride which separated from the mixture was 
filtered, dried (25.0 g), and crystallized from 550 ml of isopropyl 
alcohol to giye 20.5 g i'47'V ! of colorless product, mp 1(11 -1!K!°. 

Acknowledgment. The authors are indebted to Dr. 
Bernard Rubin and his associates for the pharmaco­
logical data and to Mr. Joseph Alicino and his staff 
for the analyses reported herein. 
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A number of X-substitttted phenoxyethylamines have been prepared and their antihypertensive activity ex­
amined in anesthetized norniotensive cats and neurogenically hypertensive dogs. Examination of the structure -
activity relationships shows that the 2-(2-methoxypheuoxy)ethylamino moiety is necessary for maximum effect. 
The structural requirements in further X substitution are much less specific. A summary of the results of clinical 
trials with three compounds is included. 

In a previous series of phenoxyethylamines1 a high 
level of antihypertensive activity was observed which 
was the result of a classical adrenolytic action, the 
blockade of a receptors. The preparation of a number 
of analogous X-aralkyl, X-alkyl, X-alkenyl, and X-
alkynyl derivatives (Tables I - X I I I ) was therefore 
undertaken. Some of these compounds were found to 
be potent antihypertensives with a long duration of ac-
lion when tested in anesthetized norniotensive cats 
and neurogenically hypertensive dogs. 

The structure-act ivi ty relationships were deter­
mined on the basis of the results obtained using nornio­
tensive cats anesthetized with ehloralose, the blood 
pressure changes being traced on a kymograph. The 
compounds were administered intravenously. The 
activities of individual compounds are related to that 
of X-[8-(2,.*>-dimethoxyphenoxy)propyl]-2-(2-methoxy-
phenoxyjethylamine1 (VI) which is given the arbi­
trary activity of 100, and which at a dose of 100 mg kg 
produced a fall in mean arterial pressure of 60 mm. 
which lasted from 20 to 90 min and usually from 00 to 
!)0. The comparison is of both potency and duration 
of action and is therefore a comparison of the areas 
given by the curves on the kymograph tracings under 
the straight line given by the normal blood pressure. 

The effects of the more active compounds on the pres­
sor responses of injected epinephrine and norepinephrine 
were examined. In contrast to the X-aryloxyalkyl-
phenoxyetliylamines of part I1 where, in the fashion of 
typical adrenolytic, agents, the pressor responses to 
norepinephrine were abolished and those to epi­

nephrine were reversed, varying effects were observed, 
suggesting that the modes of action were only partly 
those of an adrenolytic agent. 

In agreement with previous findings on structure-
activity relationships, it was established that the 2-(2-
methoxyphenoxy)ethylamino moiety was necessary 
for a maximum antihypertensive effect when the com­
pounds were administered intravenously to anesthetized 
cats. In contrast, the structural requirements for the 
rest of the molecule were much less specific. For ex­
ample, high levels of activity have been demonstrated 
for such diverse structures as I-A*. 

aOCH,CH2NHR 

OCH, 

R=CH2CHOHCH2OCH2CH==CH, (Table 11,281 

II, 
III, 

IV, 
V, 
VI, 

R=(CH2)3OCH2CH=CH2 

R=(CH,)5CX 
R=(CH2)6OCOCH3 

R=(CH2)4C6H4OCH3-p 
R=(CH2)3OC6H3-2,5-(OCH3.) 

(Table 111,68) 
(Table X,104) 
(Table XII, 110) 
(Table XIII, 119; 

( ' . I t . W i i r l l i i m ! . 

. A n n u a l ] , \Y. ('. Aus t in . It . 
./. Med. Chem.. 8, tiofj ' I ' I P M : 
enqui r ies sltouM he ient 

Compound I, unlike most other o-methoxyphenoxy-
ethylamine derivatives of this series, potentiated the 
pressor effects of epinephrine and norepinephrine in 
dogs and was shown to act predominantly by a central 
mechanism. Compound I I I , however, reversed the 
pressor response to epinephrine without altering that 
to norepinephrine. Fur ther work was precluded by 
the fact that toxic symptoms were observed at thera­
peutic doses and that the activity apparent after intra­
venous administration was not reproduced orally. 
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TABLE I 

N-HYDROXYALKYL-2-( SUBSTITUTED PHENOXY)ETHYLAMINES 

I 
OCH2CH2NCH2CR. 

R2 OH 

N o . 

1 
2 

3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Ri 

0-OCH3 
0-OCH3 
0-OCH1 
0-OCH3 
o-OCHs 
o-OCHs 
0-OCH3 
o-OCHi 
O - O C H J 

o-OCHs 
o-OCHs 
o-OCHs 
H 
m-OCHs 
p - O C H , 
o-Cl 
3,4-(CHs)2 

a The antihy; 
amine, which is 
which lasted for 
bp 181-186° (4 

R 

H 
H 
H 
H 
H 
H 
H 
H 
H 

Ri 

H 
CH3 
CH3 
CH3 
CHs 
CHs 
CHs 
CH3 
C2H5 

CH2CH2OH H 
C2HE 
CO-«-
H 
H 
H 
H 
H 

C3H7 

pertensive ; 
given 

•20-90 
mm). 

CHs 
CHs 
CHs 
C H i 
CHs 
CH3 
CHs 

ictivities 
the arbitrary 
min 

R . 

H 
H 
C H 3 

C2H5 
n-CsH 7 

n-C4Hs 
n-CsHi3 
C H 2 C H = C H t > 
C2H6 
H 
77-C3H7 
Ti-CsH-
n - C a f t 
n - C 8 H ; 

r t -Cs f t 
n-C3H7 
7J-C3H; 

Bp , °C (mm) M e t h o d 

170 ( 1 . 3 ) 6 

143 (1) 
128-130 (0 .3 ) 
146-149 (2) 
146-148 (0 .3) 
158-160 (0 .005) 
154-156 (0 .002) 
129-130 (0 .001) 
124 (0 .002) 
165-170 (0 .1 ) 
146-150 (0 .6 ) 
194-198 (1) 
130 (0 .5 ) 
140 (0 .1 ) 
158-160 (0 .5 ) 
176 (1) 
136 (0 .25) 

are related to the compound 
activitv of 10C 

and usually 60-90 min. 
c Hydrochlo: ride mp 77.5-7! 

). At 100 Mg/kg, 
. ' W . S . G u m p 

B 
B 
A 
A 
I! 
A 
A 
A 
A 
B 
C 
B 
B 
B 
B 
B 
B 

F o r m u l a 

C11H17NO3 
C12HU.NO3 
C13H21NO3 
C14H23NO3 
d s H j s N O s " 
C16H27NO3 
CsHs iNOs 
C1JH23NO3 
C15H25NO3 
C13H21NO4 
CnH-sNOs 
C23H37N06d 

C14H23NO2 
CisH2SN03 
C l 6HisNOs 
Cl4H2!ClX02 
C16H27N02 

. C; 
C 

6 2 . 5 4 
6 3 . 9 7 
65 .24 
6 6 . 3 7 
6 7 . 3 8 
6 8 . 2 9 
6 9 . 8 6 
6 7 . 9 4 
6 7 . 3 8 
6 1 . 1 5 
6 9 . 1 1 
6 7 . 7 8 
7 0 . 8 5 
6 7 . 3 8 
6 7 . 3 8 
6 1 . 8 6 
7 2 . 4 1 

alcd, % 
H 

8 . 1 1 
8 .50 
8 . 8 5 
9 . 1 5 
9 . 4 3 
9 . 6 7 

10 .10 
8 . 6 8 
9 . 4 3 
8 .29 
9 . 9 0 
9 . 1 5 
9 . 7 7 
9 . 4 3 
9 . 4 3 
8 .12 

10 .26 

N 

6 .22 
5 . 8 5 
5 .53 
5 .24 
4 . 9 8 
4 . 5 3 
5 . 2 8 
5 .24 
5 .49 
4 . 7 4 
3 .44 
5 .90 
5 .24 

5 .12 
5 . 2 8 

N-[3-(2,5-dimethoxyphenoxy)propyl]-2-
this compound pi :'oduces a 
and E. J. Xikawitz [J. Am 

i°. d O-Butyryl derivative. 0 ,N acylation 

. F 
C 

62. 50 
6 3 . 9 8 
6 4 . 9 7 
6 6 . 2 5 
67 57 
6 8 . 4 1 
69 74 
6 8 . 2 9 
67 .44 
61 60 
69 . 13 
6 8 . 0 2 
7 0 . 7 0 
6 8 . 0 0 
6 7 . 6 7 
6 1 . 7 6 
7 1 . 9 7 

ound, c'\ 
H 

8 .01 
8 .46 
8 .70 
9 40 
9 . 3 7 
9 .67 

10 .37 
8 .64 
9 30 
8 .59 
9 .79 
9 . 3 8 

10 .15 
9 . 5 8 
9 . 7 0 
8 .56 

10 .36 

; 
N 

6 .20 
5 .64 
5 08 
0 .56 
4 . 7 3 
4 . 4 2 
5 .22 
4 80 
5 .60 
4 . 3 0 
3 . 8 8 
5 . 6 5 
5 .24 

5 .09 
5 .59 

-(2-methoxyphenoxy 
fall in mean arterial press 
. Chem. Soc. 
with butyi'3 

Ac­
t i v i t y " 

10 
0 
0 

10 
20 
15 

0 
10 
10 

0 
0 
0 
0 

10 
0 
0 
0 

)ethvl-
ure of 60 mm, 

, 72,3846 (1950)] reported 
:1 chloride. 

Compounds IV and V, in the fashion of a typical 
adrenolytic, both reverse the pressor effects of epi­
nephrine while abolishing those due to norepinephrine. 
Compound IV like III, was not active after oral ad­
ministration, although highly active by the intra­
venous route. Compound V, in dogs, appears, how­
ever, to act mainly by a central effect. At an oral dose 
of 2.5 mg/kg in dogs a sustained antihypertensive 
response was elicited which lasted more than 20 hr. 

At various stages, I, V, and VI were submitted to 
clinical trial. In hypertensive patients, I produced a 
variable fall in blood pressure, lasting 0.5 hr, which was 
accompanied by an associated central depressive effect. 
Compound VI produced a predictable fall in blood pres­
sure lasting 3-4 hr, accompanied by tachycardia which 
was sufficient to preclude its use as an antihypertensive 
agent. Compound V produced a fall in blood pressure 
of similar duration. This is in contrast with the 
longer duration shown in dogs and was accompanied by 
a considerable feeling of depression. 

Experimental Section 

Preparation of the Secondary Amines. A.—One molecular 
equivalent of substituted alkyl halide was added slowly to an 
excess of the required phenoxyalkylamine (2-4 moles) while 
stirring at 100°. When the addition was complete, heating and 
stirring were continued for a further 2 hr. The mixture was 
cooled, basified with dilute NaOH solution, and extracted with 
chloroform or methylene chloride. After drying and removing 
the solvent, the residue was distilled in vacuo. After recovery 
of excess starting amine, the products were usually obtained as 
colorless oils. 

B.—As in A, except that a substituted alkylamine is treated 
with the requisite phenoxyalkyl halides. 

C.—Equimolar quantities of amine and halide were mixed 
with an equivalent of Na2C03 or XaHC0 3 in alcohol, and the 
resultant mixture was refluxed while stirring for 16-24 hr. The 
mixture was then cooled, inorganic salts were removed by 
filtration, the alcohol distilled, and the residue distilled in vacuo. 
The products were obtained as colorless oils, some of which solidi­
fied on standing. 

D.—Some derivatives containing ester groupings were pre­
pared from the N-benzylphenoxyethylamine and the requisite 

chloro compound followed by debenzylation of the product in 
acetic acid using hydrogen in the presence of 10% Pd-C catalyst 
at atmospheric pressure and room temperature. 

E.—Other ester derivatives were prepared by esterincation 
with the X-(co-hydroxyalkyl)-2-phenoxyethylamine of the re­
quired acid as follows. The acid (1.5 moles), the alcohol (1 mole), 
jo-toluenesulfonic acid (1.25 moles), and dry benzene were mixed 
and refluxed under a Dean-Stark trap, the theoretical quantity 
of water usually being obtained in 16-24 hr. The mixture 
was then cooled, excess acid was recovered by shaking with cold, 
dilute NaOH solution, it was washed with water and dried, and 
the solvent was removed. The products were then converted 
to, and purified as, the acid maleate. 

N-[4-(4-Trimethylacetoxyphenyl)butyI]-2-(2-methoxyphe-
noxy)ethyIamine Acid Maleate (15).—N-[4-(p-Hydroxyphenyl)-
butyl]-N-benzyl-2-(2-methoxyphenoxy)ethylamine (5 g) and 
pivalyl chloride (1.4 g) were mixed together with dry pyridine 
(15 ml), the resultant mixture being heated on the steam bath 
for 1.5 hr. After cooling, the mixture was poured into ice water, 
then treated with Na2C03 solution, the resultant mixture being 
extracted with chloroform. 

The residue (2.5 g) was then debenzylated by hydrogenation 
at atmospheric pressure and room temperature using 10' c 

Pd-C catalyst (0.5 g) in glacial acetic acid (15 ml). The product 
was obtained as the acid maleate which after several recrystal-
lizations from ethyl acetate gave colorless needles, mp 114-115°. 

N-(3,4-Dimethoxyphenethyl)-2-(2-hydroxyphenoxy)ethyl-
amine Acid Maleate (24).—N-(3,4-Dimethoxyphenethyl)-2-(2-
benzyloxyphenoxy)ethylamine (25) (4 g) was debenzylated by 
hydrogenation in 95% alcohol (30 ml) in the presence of 10% 
Pd-C catalyst (1 g) at atmospheric pressure and room tempera­
ture. The product was isolated as the acid maleate, which was 
recrystallized several times from alcohol-ether and obtained 
as colorless needles, mp 138-139°. 

N-[4-(4-Hydroxyphenyl)butyl]-2-(2-hydroxyphenoxy)ethyl-
amine Hydrobromide.—X- [4-(4-Methoxyphenyl )butyl] -2-( 2-me-
thoxyphenoxy)ethylamine (5 g) was mixed with concen­
trated HBr (15 ml) and the mixture refluxed for 18 hr. On 
cooling, the resultant solid was filtered off, washed with cold 
water, and recrystallized several times from water. The prod­
uct was obtained as colorless fine crystals, mp 219-220°. 

Acknowledgment.—The authors wish to thank Mr. 
P. R. Wood for microanalytical data and Dr. H. 
Reinert for permission to quote pharmacological results 
and to acknowledge the technical contributions of 
Mr. A. L. Ham, Mr. A. B. Plane, and Miss M. J. 
Rasor. 



TABLK II 

N"-ALKVI,- '2-(SI 'UKTITI 'T1 ' ; I> IMIK.NOXVJKTHYLAMINK.' 

OCH,CH2NCH2CHCH.2R4 

I I 
R, OR, 

1 8 

19 

2 0 

2 1 

2 2 

2 3 

2 1 

2 5 

o - O C i l j 

o - O C H i 

o - O C I I j 

o - O C I I j 

o - O C I I i 

O - O C T I J 

O - O C H J 

( I - O C I I J 

11 

II 

11 

J l 

II 

I I 

11 

II 

I I 

11 

II 

11 

11 

II 

II 

II 

20 O-OCll:) 

27 O - O C H J 

28 o-OCII;, 

2 9 

SO 

: i l 

3 2 

3 3 

3 1 

3 5 

o - O C I I 

o - O C l l 

o - O C I I 

o - O C I I 

o - O C l l 

o - O C l l 

o - O C I l 

II 

II 

OH 

OCl l a 

OCalb-o 
OCIIj-n 
OC,II , i -» 

OOeHu-n 

O C I I i s - o 

O O J I n - o 

0(' l l«'II.-M 

OCIHCII,)., 

OCM-jCll C l l 

OCIlvCII CIICII . , 

O C I I i C I I - C I l C l l , 

()(Cll-j)jCII- Cll:, 

O i C I I l j C H C I I C I I , C l l , 

OCII = (CII OID-.CII:, 

•o 

I ' l l C I I C I I C I I CI1CII:, 

O C ( C l l i | , . C - C l l 

II 

' • • l l i C ( C i i . , ) c C I I 

-o 

• C l I s i . C l l C I I C C l l 

80 87 

08.7 . -70 

158 1(11 (0 .2 ) 

I HO (0.005). 52 

100-108 (0 .2 ) 

1 8 0 - 1 8 2 ( 0 . 2 ) 

188(0 007) 

19:'. 191 10 .3 / 

n- )i- o the r ilaAii Alelliotl 

Needles (KtOAc) I! 

Cryst ()>elr el her, A 

•10-00°) 

A 

A 

A 

A 

A 

A 

178 180 « ) 1 ,, 

71 . 7 , - 7 2 . 5 

171) 1 0 . 2 1 

101 ill 5 ) 

18 1 180 (II l i 

102 1 0 3 ( 0 ( I I ) 

1 0 8 - 1 7 1 (O.OOOOi 

1 ( 1 9 - 1 7 1 ( 0 . 0 0 2 ) 

1 7 8 - 1 8 1 ( 0 0 2 i 

172 1711 ( 0 l i 

1 5 2 15 1 1 0 . 2 ) 

102 nit; MI ooooi 

N c e . l l e s l | 

1 . 5 2 5 1 
1 ! ' - 1 I C I , 1 

O C t . O A e 

l l - A M , in 
i l M O A c 

1 . 5 2 0 5 

1 . 5 2 1 0 

• I t 

t|> 

|i 8 

100 It'll 10.005) 

isI lmNOi 

n l b l N O , 

i i l l a N O i 

' I E N K N O . , 

:„II j9N04 

I S I I M N O , 

•i»H»NO« 

M I I U N O I 

V, Hj7NO.i 

'mll- 'sNO. 

m i l l 
is i r-

n i l 

i s l l -

mil; . 

i v l l . 

i s l K 

is 11. 

m i l 

17 1 1 

i N O , 

4 C I N O 

J N O S 

1 N O 1 

i N O . 

j N O i 

. N O , 

, N O . i 

7 N O 1 

i N O . , 

c. 
5 9 . 7 3 

0 1 . 15 

0 3 . 5 8 

0 1 . 0 2 

0 5 . 5B 

0 0 4 3 

0 7 2 2 

0 7 . 9 5 

- C a l r a l , '.' 
11 

7 . 9 1 

8 . 2 9 

8 . 8 9 

9 . 1 5 

9 . 3 9 

9 . 0 0 

9 . 8 0 

9 . 9 8 

N 

5 . 8 1 

5.-4 9 

1 .9-1 

1 . 7 1 

1 . 5 0 

1 . 3 0 

I 13 

5 . 9 0 

C 

5 9 . 8 2 

01 . 5 3 

0 3 . 0 0 

0 1 . 3 7 

0 5 . 3 0 

0 0 . 4 5 

0 0 . 9 7 

0 7 . 5 9 

' o u r i i l , ',, -
11 

7 . 8 2 

8 . 3 9 

8 . 9 3 

8 . 9 1 

9 . 5 2 

9 . 0 1 

9 . 9 7 

9 . 9 2 

N 

5 7 2 

5 . 18 

5 . 2 3 

1 . 8 3 

1, 5 7 

1 . 1 7 

1. 13, 

1 . 2 0 

A c ­
t i v i t y 

0 

0 

2 0 

2 0 

2 0 

0 

0 

II 

01 03 8 .21 
50 09 7 .01 

1.98 0 3 . 9 2 8 .07 
1 1 1 5 0 4 0 7 . 3 8 

0 5 0 0 

0 5 . 0 0 

0 5 . 9 9 

0 0 . 8 1 

0 7 2 0 

0 7 . 2 0 

0 0 . 12 

8 53, 

8 . 5 3 

8 . 8 ( 1 

9 0 1 

8 . 17 

8 17 

8 . 2 0 

1 7 1 

1 . 7 1 

1 53, 

•1 3 5 

1 3 0 

1 3 0 

1 . 5 0 

0 5 12 

0 1 9 2 

0 5 . 0 0 

0 0 5 9 

0 0 . 8 3 

0 7 . 3 0 

0 0 . 3 0 

X 15 

8 . 5 9 

8 . 8 0 

8 9 5 

8 . 2 8 

8 5 0 

8 . 2 7 

i sHvNO) 

07 20 8. 17 -1 30 0 7 . 2 3 X 70 

1 30 07 51 X I I 

5 5 2 0 

3.5 17i 

1 1 III 

Xtl 15 

I 

o 

09 10 



R i R, 

38 

39 

40 

41 

42 

43' ' 

44" 

45 r f 

4B 

47 

48" 

49 / 

50» 

51 

52 

53 

o-OCIIa 

o-OCHi 

«-OCHa 

o-OCHi 

o-OCIIa 

o-OCHi 

u-OCHj 

o-OCHa 

B-OCHa 

o -OCHi 

o-OCHi 

o-OCHa 

o-OCIIa 

o-OCsHa 

m-OClla 

i»-OCHa 

58 

59* 

00 

01 

02 

03 

01 

o-CIIa 

t/i-CVs 

u-C'Ha 

O - O C H J C H S 

o-OH 

2,3-(OCIIa)« 

2,4-(OCHa)2 

2,5-(OCIlj)2 

2 , 6 - ( 0 C I I i ) . 

2 -OCHa- l -CIIa II 

11 

n 
H 

II 

11 

11 

cocir3 

COCaHVn 

CHa 

n-CilU 

C O O C i l l s 

N O 

N i l * 

H 

11 

H 

H 

H 

H 

11 

II 

I I 

II 

H 

11 

II 

II 

H 

II 

11 

II 

C H ! C H = C H j 

COCIIa 

C O C H j 

COCall i -n 

H 

11 

II 

H 

II 

If 

H 

II 

H 

II 

I t 

11 

II 

H 

H 

II 

11 

II 

H 

OCH2CH2OCH3 

OCU!CJI 3OC4lI»-i 

OCfCHaJ.COCTIa 

S C H s C I I = - C H . 

OCH2CII - C I I ; 

O C H 2 C H = C H s 

O C H J C I I ^ - C H . 

OCII2C11 = O H 2 

O C H s C H = C H 3 

O C H 2 C I I = C I l 2 

O C H > C l I = C H 2 

OCII2CII -=CIh 

O C H J C H = C H ! 

OCII .CI1-—CIl ! 

OCH»OH= CH 2 

OCJI jCI I = C I l 2 

O C H J C H ^ C H . 

ociisCri—CH2 

O C H . J C H = C H 2 

OCslIll-M 

OCsTTu-n 

OCsl In -n 

O C H J C J I = CH2 

O C H s C H ^ C H s 

O C I h C I U C I l ; 

O C H 2 C l l = C l l 2 

OCII2CH O l h 

B p (mm) 

or m p , ° C 

188 190 (0 .35) 

170-172 (0.00B) 

145 (0 .02) 

190 (0 .8 ) 

151 (0 .2 ) 

2 0 4 - 2 0 0 ( 0 . 3 ) 

D e c o m p d 

182-184 (0 .005) 

1 5 0 - 1 5 7 ( 0 . 2 5 ) 

1 7 0 ( 0 . 3 ) 

1 7 4 - 1 7 0 ( 0 . 0 0 0 8 ) 

N o t dis t i l led 

1 0 8 - 1 7 2 ( 0 . 0 0 0 0 ) 

198(1) 

1 8 7 ( 0 . 7 5 ) 

1 7 8 - 1 8 0 ( 0 . 5 ) , 

03 -05 

182-181 (2), 5 0 - 5 2 

100-102 (0 . 15), 

38 -40 

124-128 (0 .0000) 

B - IIC1 1 0 8 . 5 -

109 .5 

I'.- HOI 9 5 - 9 8 

15- UC1 182 .5 

183 .5 

194-198 (0 .0 ) 

1 9 8 - 2 0 0 ( 0 . 7 ) 

104-106 (0 .0000 ) , 

4 5 - 4 0 

2 0 8 - 2 1 0 (2) 

175-170 ( 0 . 2 ) , 

10-13 

7<-°i> or o the r d a t a 

Purified b y chromatoj i 

1.5169 

1.4825 

E t O A c - I ' I l O I I (10: 1) 

1.5252 

Metho i 

A 

A 

A 

A 

A 

A 

A 

l i 

B 

B 

B 

l i 

1! 

B 

B 

B 

B 

B 

B 

B 

1 F o r m u l a 

C u I l a N O s 

C s I I . u N O t 

C n l b r N O s 

C s l b a N O a S 

C g H n N O i 

CivirssNOii 
O9II27N06 

CiallasNOe 

C i t l U N O . 

Ci>IljiNO< 

C,5Il27NO« 

O U I I M N J O S 

C I S 1 I M N ! 0 4 

O m H a N O i 

CSH23NO4 

C.II23NO4 

CisHzaNOa 

C]4l l !4ClN0 3 

G a l l a K a N O a 

C17H34CINO3'' 

C2aHa4ClN04 ' ' 

C i .Ha iC lNO. 4 

C I I 2 5 N O 1 

C t H a N O s 

CiolIisNOs 

C m l l a N O t 

Clli!l2sN04 

C 

0 0 . 1 8 

0 3 . 3 1 

0 2 . 7 5 

0 0 . 5 9 

0 7 . 2 0 

0 3 . 1 4 

6 2 . 4 5 

0 5 . 5 3 

6 5 . 0 0 

6 7 . 0 2 

0 1 . 1 7 

5 8 . 0 5 

0 0 . 7 9 

6 5 . 0 0 

0 4 . 0 3 

6 4 . 0 3 

0 7 . 8 9 

5 8 . 8 3 

5 0 . 4 2 

6 1 . 7 0 

0 5 . 15 

57 .55 

0 1 . 7 1 

01 .71 

61 .71 

61 .71 

0 5 . 0 0 

Calcd, % -

II 

8 . 4 2 

9 . 1 5 

8 . 3 6 

7 . 8 0 

8. 17 

7 . 7 9 

7 . 4 5 

8 . 3 7 

8 . 5 3 

9 . 2 6 

7 . 7 0 

7 . 1 5 

8 . 1 6 

8 . 5 3 

8 . 2 4 

8 . 2 4 

8 . 7 1 

7 . 0 5 

6 .31 

8 . 8 3 

8 . 0 8 

8 . 4 5 

8 .09 

8 . 0 9 

8 .09 

8 . 0 9 

8 . 5 3 

N 

4 . 6 8 

4 . 1 0 

4 . 3 0 

4 . 7 1 

4 . 3 0 

4 . 3 3 

3 . 8 3 

3 . 3 2 

4 . 7 1 

4 . 1 5 

3 . 9 6 

9 . 0 3 

9 . 4 5 

4 . 7 4 

4 . 9 8 

4 . 9 8 

4 . 9 0 

4 . 3 9 

1.23 

3 . 3 3 

4 . 2 0 

4 . 5 0 

4 . 5 0 

4 . 5 0 

4 . 5 0 

4 . 7 4 

O 

6 0 . 4 3 

6 3 . 2 0 

6 2 . 5 4 

6 0 . 5 2 

6 7 . 2 5 

0 2 . 8 7 

0 2 . 2 9 

6 5 . 4 9 

6 5 . 0 7 

0 7 . 0 3 

0 0 . 9 5 

5 8 . 0 2 

6 0 . 2 3 

6 4 . 9 8 

0 3 . 7 4 

6 1 . 19 

6 7 . 8 2 

5 8 . 8 8 

5 0 . 3 0 

6 1 . 9 3 

6 5 . 3 1 

5 7 . 4 1 

6 1 . 7 0 

01 .51 

61 .81 

6 1 . 7 5 

6 4 . 8 0 

Hind, %-
H 

8 .42 

9 . 0 9 

8 . 3 3 

7 . 9 3 

8 . 5 9 

7 .91 

7 . 5 5 

8 . 4 7 

8 . 4 5 

9 . 2 0 

7 . 6 6 

7 .01 

7 . 8 1 

8 . 6 2 

8 . 4 0 

8 .32 

8 .64 

7 . 0 6 

6 . 3 9 

9 . 1 5 

8 . 1 3 

8 . 5 2 

8 . 2 6 

8 . 2 7 

8. 13 

7 .99 

8 .44 

N 

4 . 9 1 

4 . 2 0 

4 . 18 

4 . 6 0 

4 . 1 3 

4 . 8 6 

3 . 9 5 

3 . 2 6 

5 . 0 5 

3 . 9 9 

3 . 7 4 

9 . 1 1 

9 . 4 5 

4 . 9 6 

4 . 7 1 

4 . 9 2 

N o t 

d e t d 

5 . 3 5 

4 . 3 3 

4 . 3 9 

3 . 5 7 

4 . 6 1 

4 . 6 0 

5 . 0 9 

4 . 5 1 

4 . 0 9 

4 . 8 0 

Ac­
t iv i ty ' 

0 

0 

10 

20 

0 

0 

0 

0 

20 

0 

0 

0 

10 

0 

10 

10 

0 

0 

0 

0 

10 

15 

0 

10 

0 

0 

" See footnote a, Table I. '' Prepared by acetylation of the hydrochloride of 28 with I mole of acetic anhydride and extraction of the product with cold dilute acid to separate from the N-aec-
tylated material. c Normal acetylation of 28 with 2 moles of acetic anhydride. '' Prepared by standard reaction of butyryl chloride with 28. " Prepared by standard reaction of ethyl chloro-
formatc with 28. / Prepared by standard N nitrosation of 28. « Prepared by reduction of 49 with LiAlII,. * Hydrochloride analyzed. ' Prepared by hydmgenoly.sis of 58 using; fi% I'd O at 
atmospheric pressure and room temperature. ' B = base, A.M = acid maleate. 
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T A B L E IIL 

N - A L K Y I , - 2 - ( ^[BSTrrr i 'ED PHEXoxYlETHYLAMixEt •a 
OCH,CH,N(CH,), 

" I 
R-

OR.. 

Hi 

'-OCH:. 
-OC.'IIj 

07 o-OC'Hi 
68 c o - O t ' I h 

Nc 

liti" 

70'' 
(,-()(' I l.i 
o-OCHi, 
2-OC]I . , -4- t ' lP, 
2,6-1 O C H J I - J 

o-OCHj 
0-0( ' I l : i 
o - O C I h 
n-OCHs 

'<; foo tno le a, 

COOC.d 
II 
H 
H 
11 
II 
II 

T a b l e I . 
P r e p a r e d by reliction of etl iy 

l< = 

n-CilU 

( ' I t s 

w-CallT 

f'lFCH- CIF 

r i F t ' I F . . r i i r i F ) 

('Mr, 
CJ1.-
K-Clll:, 
C I F C H - - C I F 
>.-('.,H, 
II 

'' C iba L td . , S o u l h Africa! 
ch lo roformate w i t h 68. ' 

l ip, - ( ' 

2 134-1:30 i().7i A 

:l 139-140 (O.ti) li 

3 149-151 (0 .0) \ 

3 137-139 (0 .35) A 

:i 128-132 :0 .01) A 

3 145-146 CO . 0001 ; 
:{ 142-144 (0 .25) I', 
3 154-156 0 :i< I! 

5 144 .0.00:5) A 
0 156-158 (0 .002) (' 

6 167-168 (0 .3 ) (.' 
6 166-168 (I). 2) A 

P a t e n t 
4) 1.4090. 

M e t h o d Formula 

A CisH-:»N"0:, 
MFiNO: . 

. i J IaNOs 

islliaXOi 

U I I I X O T 

i . l b X O ) 
M F T N O . 
ll lI>NO:. 
.ill-i.XO., 

id!:- XO:, 
-PFyXO), 

i , H i A ' ( l : 
ISIFHNO: , 

38 
2-1 

.38 
9-1 

.83 

9 . 13 
8. 85 
9 43 
8 .68 

7 .14 

6 8 . 8 2 8 .95 
61 07 8 .06 
6 6 . 3 7 9 15 
6 2 . 1 3 8 61 
6 9 . 8 6 10 10 
70 32 9 51 

7 0 . 5 5 10 28 
67 38 9 13 

.02 
15 

C 

6 7 . 5 6 

6 5 . 2 8 

67. 57 
68 . 19 
59 . 87 
6 9 . 0 0 
6 3 . 9 7 
6 6 . 2 7 
62 59 
69 .71 
70 .31 
70 .4 + 
67 30 

9 . 2 6 
9 . 0 9 
9 16 
8 .76 
7.110 
8.8!) 
8.04 
9 07 
8 .67 

10.08 
9 . 17 

4 . 9 3 
I 19 

5 10 
1 SO 
1.65 
1 07 

'>9/3531 '1959) . Acid n ia lea te , n ip 69..") 7(1° (KiOII 

T A B L E IV 

X - S l ' B S T l T C T E O 3-ALLyoXY'-2-HY]>R<;XYPR<)PYLA.\]IXKS 

XNHCH,CHCH,0CH,CH=CH„ 
" I 
OH 

OCH, 

N o. X 

77 - 0 ( C H o ) 3 -

7.S - O C H 2 C ( C H 3 ) H 
- O C H 2 C ( O H ) H C H 2 

- ( C H . ) r -

- S C H o C I L -

S2 - N I I C H , C H 2 -

See foo tno te a. T a b l e I. 

79 
SO 
•SI 

lip, °C (linn) Melhoi 

1S6-187 ( 0 . 9 ) B 

156 ( 5 . 4 X 10- ' \ i B 

2.10 (4 X 1 0 ^ ) H 

] 68--170 (2) B 

1.77 ( 0 . 8 ) B 

174-176 ('0.25 X 10"-) B 

Found. ' c 

( ' If N u 

. . . . - . ( • „ i ( . , i , ',..-.... 
Formula ( ' II X 

C,eH2;X<), 6 5 , 0 6 8.5i! 6 5 . 0 4 S.5:! 

0 1 6 H 2 5 X O , 0 5 . 0 0 s.,53 4 . 7 4 6 4 . 7 9 8 . 5 0 4 . 4 0 

( V I L ' s X O , t i l . 7 1 s 09 4 . 5 0 6 2 . 1 2 8 . 0 4 4 . 2 7 

(•loH-aXOa 6 S . 7 S 9 . 0 2 5 ,01 OS. 76 S .97 4 . 9 9 

C ' I . T L S X O J S 6 0 . 5 9 7. SO 4 . 7 1 6 0 . 3 2 7 . Si) 4 . 3 8 

(.YdL.tXnOii 64.21) 8 . 0 3 0 . 9 9 6 4 . 1 5 S.77 i).7,S 

T A B I . K V 

X-(3-Al .LYLOXY-2-HYDi{OXYPKOPYL)XAPHTHYLOXYETHY LA MIXES -OCH2CH,NHCH2CHOHCH2OCH2CH = CH, 

l ip (Dim) -Caled, ",' - . - Found , '., • 
No. S u b s t i t u t i o n or nip, C C M e t h o d F'oniiulu ( ' 1] X ( ' II X 

S.'i «• 1 8 2 - 1 8 4 ( 0 . 0 0 5 ; B C i 8 H 2 3 X 0 3 7 1 . 7 3 7 . 0 9 4 . 6 5 7 1 . 6 6 7 . 9 5 5 . 0 4 

S4 ji 1 8 6 - 1 8 8 ( 0 . 0 1 ) B Ci5H2 3XO : 1 71 .7 : ! 7 , 69 4 . 6 5 71 .91 7 . 8 9 4 . 6 2 

85 4-OCH : , -« 7 5 . 5 - 7 7 ' ' B C 1 9 H 2 5 X() ; 6 8 . 8 6 7 .(>(> 4 .2 : ! 0S .91 7 , 7 0 4 .15 

" See foo tno te a, T a b l e 1. '' Xeedles from pe t ro leum ethei ' . 

T A B L E VI 

X-ALKOXYALKENYL-2- (2 -METH( jXYPHE.X( )XYJETI IYL\MlXEt 

Xo. i. H 

86 1 n-VtHi 

87 1 C H . C H -(.'IlC'Ilr, 
88 2 ( ' H i 

aOCH2CH,NHCH2CH=CH(CH,)„ OR 

-0CH:, 

89 H - ( ' I I I T 

l ip. r C (mm.) 

138-140 (0 .0001) 

144-145 (0 .006) 

1 10- 142 (0 .004) 

~( 'ulcd, ' , ' ---
Othe r duni .Method Formula (.' H X 

A CutFj-XO., 6 9 . 5 9 9 . 2 8 t.7< 

A C I T H M N O : 70 .07 8 . 0 5 1.81 
Aeid ina lea le . A C I I H S N O T 1 5 9 . 8 3 7 .14 3 67 

nip 8 9 . 5 - 9 0 ° 
,i-«!> 1.5108 A (',;ll,i7XO., 1)9.59 9 . 2 8 

(' 
imd, ' , 

II X 

6 9 , 7 6 9 . 1 2 1 SI 
6 9 . 9 6 8 .59 5 .0 1 
6 0 . 0 8 7 03 3 56 

90 2 ,i-CtH.. 
91 2 ,,-C.ilh, 

137 ill.(HUMS) 
138-1 11 tO.0008) 

See foo tno te a, T a b l e I. '' Analys is of acid m a l e a t e . 

A 
A 

T A B L E VII 

Ci.lF.nXO) 
(Y.PFiXO, 

70 .32 9 .51 4 . 5 6 
70 99 9 .72 1.36 

70. 16 9 . 3 5 1 13 
71 .20 9 38 1 t: 

X- ( : ! -ALK.OXY- l -y lXYLPl !OI 'YL) -2 - (2 -ME ' J 'HOXYPI IEXOXY)E ' rHYl .AMINES I |j 

OCH2CH2XHCHCH,CH,OK 

'OCR, 
CH=CH, 

Xo. 

92 
93 
94 

95 

See 1'. 

It 

CH;, 
C 2 H 5 

n-C-Mi 
rt-CIl,, 

not note a, Ti 

lip, "(' fin no 

163(0 .7 ' ) 

1 1 0 ( 0 . 0 3 ! 
134-I3S) 0 003i 

1 3 6 ( 0 . 0 0 0 1 ) 

iblc 1. 

„ '"n 

1 5174 
1 5126 

1.5122 
1.5049 

Metii 

A 

A 

A 
A 

• r u l e d , 
II F o r m u l a r 11 N ( ' II X 

CioH-aXUs 6 7 . 8 9 8 . 7 4 5 . 2 8 6 7 . 8 5 8 . 5 1 5 . 3 4 
C 1 «H, 5 N0 3 6 8 . 7 8 9 . 0 2 5 01 6 8 . 4 8 S .91 4 . 7 7 

CnlLuN*):; 69 59 0 2 s 1,77 6 9 . 8 4 <).I2 4 73 
C I S I K D N O : , 7 0 . 3 2 9 51 4 . 5 6 70 52 9 33 4 . 4 0 

Ci.lF.nXO
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TABLE VIII 

N-(4-ALKOXYBUT-2-YNYL)-2-(2-METHOXYPHEXOXY)ETHYLAMINES 

0CH,CH,NHCH,C=C CH,OR 

OCH3 

N o . 

96 
97 
98 

R 

CH3 

C2H5 

n-C3H, 

B p , ° C (mm) 

128-132(0.002) 
138-142(0.002) 
154(0.005) 

n*>D 

1.5351 

1.5260 

M e t h o d 

A 
A 
A 

F o r m u l a 

C I4H19N03 

C I5H2IN03 

CieH23N03 

, Calcd, % . 
C H N 

67.44 7.68 5.62 
68.41 8.04 5.32 
69.28 8.36 5.05 

, F o u n d , % . 
C H N 

67.35 7.62 5.47 
68.16 7.90 4.76 
69.25 8.35 4.95 

Ac­
t iv i ty 

0 
10 
0 

" See footnote a, Table I. 

TABLE IX 

aOCH2CH2NHR 

OCH3 

, Calcd, % . ^ 
-~ , Found, % . Ac-

No. R Bp, °C (mm) Method Formula C H N C H N tivitya 
99 (CH2)2CH0HCH20CH2CH==CH2 164-168(0.3) A Ci6H25N04 65.06 8.53 4.74 65.13 8.56 5.08 25 

CH2— CH2 

0 O 
\ / 

100 —CH2CCH20C4H9-n 
0 See footnote o, Table I. 

160(0.2) Ci8H29N05 63.69 8.61 4.13 63.63 8.69 4.39 10 

TABLE X 

N-W-CYANOALKYL-2-(2-METHOXYPHENOXY)ETHYLAMINES 

OCH2CH2NH(CH2)„CN 

OCR 

N o . 

101 
102 
103 
104 

n 

2 
3 
4 
5 

Bp, ° C (mm) 

174(0.7) 
176-180(0.5) 

Acid m a l e a t e 
m p , ° C (solvent) 

119-121 (MeOH) 
109.5-111 (MeOH) 
97-99.5 (MeOH-Et. .0) 

M e t h o d 

c 
c 
c 
B 

F o r m u l a 

C l 6 H 2 o N 2 0 6 

CnH22N20e 
ClsH24N206 
Ci5H22N02 

, Calcd, %• 
C H 

57.13 5.99 
58.27 6.33 
59.33 6.64 
68.67 8.45 

N 

8.33 
8.00 
7.69 

10.68 

, F o u n d , % • 
C H N 

57.20 5.97 8.43 
58.25 6.27 7.91 
59.65 6.65 7.50 
68.76 8.41 10.68 

Act iv i ty 

10 
50 
90 

120 
105 6 185-188(0.35) 78.5-80 (MeOH-Et 2 0) C GnHiaNjOa 61.21 7.19 

" See footnote a, Table I. h Analysis of acid maleate. 
.14 60.93 7.13 7.04 50 

TABLE XI 

N-W-CAHBETHOXYALKYL-2-(2-METHOXYPHEXOXY)ETHYLAMINES 

Acid maleate mp, °C (solvent) 

91.5-93 (MeOH-EtaO) 
94-95.5 (MeOH-Et 2 0, EtOAc) 

See footnote a, Table I. b Analysis of acid maleate. 

N o . 

106 
107 

n 

1 
2 

OCH2CH2NH(CH2) „ COOC2H5 

OCH:, 

Method 

A 
A 

F o r m u l a 

CnH23NOs 
CISHMNOS 

, Calcd, % . 
C H N 

55.28 6.28 3.79 
56.39 6.57 3.65 

. F o u n d , % 
C H N 

55.49 6.25 3.67 
56.63 6.40 4.13 

Ac­
t i v i t y ' 

0 
0 

No. 

108 
109 
110 
111 

CH3 

CH3 

CHS 

C2Hi 

TABLE X I I 

N-cj-( Ac YLOXYALKYL)-2-( 2-METHOXYPHEXOXY)ETHYLAMINES 

112 C H = C H C H 3 

" See footnote u, Table I . 

OCH2CH2NH(CH,)„ OCOR 

0CH;! 

B p , ° C (mm) 

140-
150-
158-
148-

-144(0.002) 
-154(0.0003) 
-162 (0.0006) 
-152 (0.002) 

N-acetyl, 181-185 

(; 
140-

1.4 X 10"3) 
-144(0.6) 

M e t h o d 

A 
A 
A 
A 

A 

F o r m u l a 

C16H23N04 

Ci6H25N04 

C„H 2 ,N0 4 

C„H2 7N04 

C19H29N06 

C„H2 iN04 

< Calcd, % 

c 
64.03 
65 
65 
65 
64. 

66. 

.06 

.99 

.99 
93 

.42 

H 

8.24 
8.53 
8.80 
8.80 
8.32 

8.20 

. 
N" 

4.98 
4.74 
4.53 
4.53 
3.99 

4.56 

. 
C 

63. 
64. 
66. 
66. 
64. 

66. 

— F 

89 
69 
09 
01 
76 

67 

ound, % 
H 

8.24 
8.61 
8.87 
8.76 
8.35 

8.22 

, . 
N 

5.49 
4.48 
4.83 
4.56 
3.95 

4.49 

A c t i v i t y 0 

25 
25 

100 
25 

0 

0 



TABLK XIII 

N - w - ( . S l . ' B S T m I III) I> l [KXVl. .VI.KYI.)-2-(2-MKTFK)XVI']IKN(l\V )K I'll V LAMI X>-> 

(X 

OCH,CH,NH(CH,)„s 

II " " | -+-R. 

Hp, °C ( m m ; 

l i : i 

114 

115 

110 

117 
118 

119 

120 

121 

122 

12:; 

124 

125 

120 

127 
128 

129 

K!0 

i:;i 

132 

i:',:i 

134 

135 

i:;o 

137 
13s 

i:!9 

140 

4 
2 

4 

2 

4 

4 

4 

2 

o-OCU, 

o-OCH:, 

o-OCl\3 

O-OCII:, 

o-OCIl 3 

o-OCH, 

o -OCI l , 

o-OCIT3 

O-OCII;, 

O-OCH:, 

o-ocir, 
o-OClh 
O-OCII:, 

O-OCII:, 

o -OCII , 
o-OCH., 

O-OCII;, 

o -OCII , 

o -OCII , 

O-OCII:, 

O-OCII:, 

O-OCH:, 

/;-OCII:, 

o-OII 

o - O C I E C J I . . 

0-CI1:, 

o-Cl 

/,-Cl 

I I 

O-OCII:, 

O-OCII:, 

o-OCH 3 

? ) -OCII , 

p-OCH:s 

? > O C I I , 

y-OCIl: , 
p-OC.U.. 

p-OCill, 

j«-OC3II7-„ 

P-OCUTH 

•p-OU 

p-OCOCU, 

? > - o c o C ( C i i ; ! : 

/.'-CI I:: 

,,-Cl 

;>-COCIl3 

2,5-(OCH;,) . 

2,4-(OCH;,}» 

3,4-(OCII:,) , 

3,4-(OCH;,) , 

:i,4-«.)CII:,), 

:!,4-(OCIl;,>: 

3,4-«)CII:,)., 

:!,4-(OCH:,i, 

3 ,4 - (OCII 3 ) i 

:!,4-(OCH:1)L. 

1 0 4 - 1 0 0 ( 0 . 0 2 ) 

160 1 0 8 ( 0 . 0 0 2 } 

1 9 4 ( 0 . 0 1 ) 

1 9 5 ( 0 . 0 0 8 ) 

180 1 8 2 ( 0 . 0 0 0 1 

190 200 ( 0 . 0 0 2 i 

2 1 0 ( 0 0 0 0 0 ' 

189 191 10 :i) 
198 2 0 4 ( 0 . 3 ; 

204 2 0 8 ( 0 1)1 i' 

(.'a. 185 (0 (104.) 

190 1 9 8 ( 0 . 0 0 2 ) 

184 185 (0 .0000 

180 1 9 0 ( 0 , 0 0 1 

D e r h a t i v e nip, °C (solvent » 

AM'' 117-118 (EtOAc) 

AM 117 118.5 (EtOH -Et,Ol 

AM 104 105.5 (EtOII-El ,0) 

AM 80 87 (EtOAc, KtOII- VAX),, 

AM 128.5 129.5 (KtOAc) 

AM 109-111 (KtOAc) 

AM. 99.5-100.5 (ElOAc, "KlOll- EI..O> 

AA1 91 92 (ElOAc, EtOH El4>i 

AM 114 115(ElOII-Et-.0) 

B-IICI 104 (EtOAc) 

AM 101.5 102 (KtOAc) 

1MIC1 104.5-100 (EtOAc. 

AM 121 122 (ElOAc) 

B I I C 1 90.5 91.5 (ElOAc•• 

AM 144 145 (EK)Ac) 

AM 108 109 (ElOAc) 

IMICI 111) 110.5 (EtOU-EU.) . 

AM 85 80 (EtOAc VAX)) 

AM 100 100.5 (Et.0H-El2O, 

I M I C I 201 (EtOH EM)) 

AM 12:! -125.5 (MeOII -El,() i 

AM 138 139 (Et()II-E(,Oi 

AM 114-110 (MeOII-EtjO) 

AM 108.5 110 (Mc.OII-E|.,0: 

AM 120.5 122 (MeOII-EloO: 

AM. 132-134 (MeOII-EtjOi 

i - l lu i . 

A 

A 

A 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

A 

B 

B 

B 

B 

B 

l u n i m l . - i 

(':::, I U.XO,/ ' 
C,8II,:,NO:, 

C=IE,NOv' ' 
C,:,II5.,NO,'' 

C - . . I I 3 I N ( ) T ' ' 

C,2I1,7X07 ' -

C,:,II,,,,N()7'' 

C,>l,IE;XO;< 

C O . I I S I N O T ' ' 

C2.,H:,;,X07'' 

Co.IIa.XO,' ' 

C, ,H 3 „C1X0 3 ' 

C-. ;,H33N07 ' ' 

C-H 3 2 ClNO: , ' 

( V I I 3 7 N 0 7 ' ' 

('cTIffiXO:, 
C „ I E 8 C I X < ) , 

CaH: , 7 X(V ' 

C2„IE7XO2 

C 2 3 H 2 S C1X(V 

C 2 ,H 2 8CINO;/ 

C 2 , I I 2 S NO, 

C2,M:,3NOS 

C 2 : ,TI 2 <,N0K" 

C 2 J I 2 9 N O , 
( ' . . I I ^ C I X O , 

C 3 i i 2 ! ) N o s 

C,.H2 7XO«' ' 

c2,n3:,NW' 
C2 : ,II2 ,NO, 

C22II26CINO7 '* 

(Vill^ClN'O,- ' ' 

— ( 
c 

00 49 

71 .73 

0 3 . 3 0 

04 .02 

0 4 . 7 0 

0 3 . 3 0 

0 1 . 0 2 

7 2 . 9 2 

0 4 . 7 0 

0 5 . 3 4 

0 4 . 7 0 

0 0 . 4 0 

0 5 . 3 4 

0 7 . 0 7 

0 0 . 5 1 

72 35 

0 4 . 0 3 

0 5 . 2 2 

7 0 , 0 1 

0 1 . 4 0 

0 0 . 7 4 

70 . 17 
0 3 . 1 1 

01 .73 

70 . 17 

0 3 . 7 1 

01 73 

0 0 . 9 0 

0 0 . 5 2 

0 4 , 0 2 

58 47 

5 8 . 4 7 

i l l c l , ' , --

Jl 

7 . 0 4 3 

7 .09 4 

0 . 5 2 3 

0 . 7 7 3 

7 01 3 

0 52 3 

0 . 7 7 3 

8 . 2 0 3 

7.01 3 

7 .24 3 

7 .01 3 

7 . 9 0 3 

7 .24 3 
8 .11 3 

7 05 2 

7 99 4 

7 . 1 7 3 

7 2:! 2 
8 . 0 8 4 

0 . 2 7 3 

7 47 3 

8 . 1 3 3 

7 . 0 0 2 

0 . 5 3 3 
8 , 1 3 3 

7 .04 3 

0 . 5 3 3 

0 . 2 8 3 

0 . 3 5 2 

0 . 7 7 3 
5 . 8 0 3 

5 SO 3 

N 

37 

05 

30 

25 

14 

30 

25 

80 

14 

05 

14 

09 

05 

50 

87 

44 

50 

72 

47 

I I 

71 

90 

95 

13 

90 

54 

13 

23 
08 

25 

10 

10 

• I -

(' 

0 0 . 0 9 

71 .91 

0 3 . 2 2 

0 4 . 2 8 

0 4 . 7 2 

02 88 

0 4 . 1 0 

72.73. 

04 .58 

0 5 . 4 0 

0 4 . 0 3 
00 01 

0 5 . 3 2 

0 7 . 2 0 

GO. 08 

7 2 , 0 9 

0 4 . 0 3 

05 57 

70 82 

01 .38 

0 0 . 7 3 

70 .41 

02 91 

01 .91 

70 02 

03 77 

01 .91 

0 1 . 2 5 

(iC) 1 1 

0 3 . 9 0 
5 8 . 4 0 

5 8 . 4 5 

. . i i m l . ' 
JI 

7 . 0 4 

7 . 8 4 
0-81 

0 . SO 

0 . 9 5 

0 . 4 0 

0 . 5 0 

8 23 

7 . 0 3 

7 . 2 4 

7 . 19 

7 .94 

7 . 3 3 

8 . 0 0 

7 72 

8 .09 

7 20 

7 . 2 7 
8 , 8 3 

0 . 3 0 

7 , 0 4 

7 . 9 4 

7 . 0 2 

0 .41 

8 . 0 9 

7 , 5 3 

0 . 0 2 

0 . 5 7 
0 . 4 8 

0 . 5 3 
5 . 9 0 

5 71 

X 

3 . 4 7 
4 . 4 9 

2 . 9 0 

3 . 15 

3 . 0 0 

3 . 4 7 
3 . 0 2 

4 25 

2 . 9 3 

3 . 0 3 

2 . 9 7 
3 . 5 5 

3 . 0 0 

3 .51 
2 . 8 0 

4 49 

3.7(1 
2 88 

4 53 

3 . 3 5 

3 83 

3 . 5 1 

3 , 11 
3 12 

4 . 0 5 

3 . 0 4 

2 84 

3 . 15 

2 . 0 3 

.'!. 1(1 
2 81 

2 99 

Aniviiy" 

45 

00 
30 

00 

30 

130 

30 
0 

00 

00 

0 

100 

120 
90 

90 

40 

50 

40 
0 

70 

45 

15 

25 

0 
(1 

2() 
( } 

K" 

c 
7 . 

K 

X 

l> 

7-
1—. 

S: 

X 

F 

X 

'~ 
6-
X; 

^ 
_; 

l i e (I. T ; i l ) l c I. if hvilnx'hloi'idc. AM r i d t l i ; l l c ; l t e , B 1.5502. 


